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A multi-center study to define sarcopenia in patients 
with end-stage liver disease: From the Fitness, Life 
Enhancement, and Exercise in Liver Transplantation 
(FLEXIT) Consortium
Elizabeth J. Carey1, Jennifer C. Lai2, Connie W. Wang2, Srini-
vasan Dasarathy3, Iryna Lobach2, Aldo J. Montano-Loza4, Michael 
A. Dunn5; 1Mayo Clinic Arizona, Phoenix, AZ; 2University of Cali-
fornia San Francisco, San Francisco, CA; 3Cleveland Clinic, Cleve-
land, OH; 4University of Alberta, Alberta, AB, Canada; 5University 
of Pittsburgh, Pittsburgh, PA
INTRODUCTION Sarcopenia is a life-threatening complication 
of cirrhosis, associated with higher waitlist mortality (WLM) . 
Despite an association between muscle mass and outcomes in 
liver transplant (LT) candidates, no definition of sarcopenia in 
this population exists . We sought to determine the optimal defi-
nition of sarcopenia in ESLD patients awaiting LT . METHODS 
Subjects Multi-center study from 5 North American centers . 
Included were all adult patients newly listed for liver transplant 
from 1/1/12-12/31/12 with an abdominal CT scan within 3 
months of listing . Measurements of muscle mass CT scans were 
read by 2 individuals with interobserver agreement of 98% .
Total cross-sectional area (cm2) of abdominal skeletal muscles 
at L3 was obtained, including psoas, paraspinal, and abdomi-
nal wall muscles . Using image analysis software, the cross-sec-
tional area of these muscles was semi-automatically measured . 
Skeletal muscle index (SMI) calculated as: SMI (cm2/m2) = 
(total abdominal skeletal muscle area in cm2) / (height in 
meters)2 Statistical analysis The primary outcome was WLM, 
defined as death prior to LT or delisting for clinical deteriora-
tion . Patients were censored at the time of LT or removal from 
the waitlist for nonclinical reasons . Associations between SMI 
and mortality were assessed using competing risks regression . 
Significant variables in univariable analysis were entered into 
a stepwise backwards regression model . Optimal stratification 
with Cox regression was used to identify potential cut-offs to 
define sarcopenia . RESULTS In 396 patients: median age 58, 
70% male, and median MELD 15 . Majority were Caucasian 
(71%), with racial diversity: 11% Hispanic, 8% Asian and 5% 
Black . 39% had HCC . Overall median SMI was 47 .6 cm2/m2 
(IQR 41 .8-53 .6): 50 .0 (44 .2-55 .2) in men and 42 .0 (36 .1-
46 .7) in women . At a median of 8 .8 months (3-21 .7) of fol-
low-up, 25% of men and 36% of women had WLM . Those with 
WLM had significantly lower SMI (45 .6 vs 48 .5, p<0 .001) . In 
univariable analysis, SMI was strongly associated with WLM 
(HR 0 .95, p<0 .001), remaining significant (0 .95, p<0 .0001) 
after adjustment for black race and HCC . Optimal stratifica-
tion yielded an SMI cut-off of 49 (men) and 39 (women) . Of 
277 men, 45% had SMI < 49  with 78% increased risk of 
WLM (logrank p=0 .009) . Of 119 women, 33% had SMI < 
39 with 343% increased risk of WLM (logrank p<0 .001) . 
CONCLUSIONS Our multicenter study is the first to provide an 
evidence-based definition of sarcopenia in ESLD . We propose 
that SMI of <49 cm2/m2 in men and <39 cm2/m2 in women 
should define sarcopenia in patients with ESLD awaiting LT . A 
standardized definition is essential to advance understanding 
of this devastating complication .
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Immunosuppression Withdrawal in Liver Transplant 
Recipients on Sirolimus 
Josh Levitsky, James M. Mathew, Joshua Miller, Jessica Heinrichs, 
Xumei Huang, Michael M. Abecassis; Northwestern, Chicago, IL
Background: As conversion from CNI to sirolimus (SRL), an 
mTOR-inhibitor, has been shown to increase cellular/genomic 
regulatory signatures in liver transplant (LT) recipients, mTOR-I 
withdrawal may be more successful than CNI withdrawal . 
AIM: To determine if operational tolerance can be achieved 
in LT recipients withdrawn from SRL and if immunophenotypic 
regulatory cells correlate with successful withdrawal . METH-
ODS: A prospective trial of IS withdrawal was performed in 
stable, non-immune/viremic recipients > 3 years post-LT on SRL 
monotherapy . Exclusion criteria: 1) repeat/combined trans-
plantation; 2) ≥ 2 prior acute rejections (AR), ≥ 1 AR in ≤12 
months; 3) active biliary/vascular complication; 5) Liver tests 
≥ 1 .5xULN . Once baseline biopsy was deemed acceptable, 
SRL was weaned over ~6 months and biopsies performed 12 
months post-weaning or at indication of AR . Liver tests were 
performed q2 weeks and blood collected for phenotypic analy-
sis at baseline, prior to full withdrawal (+6 months), and study 
end (+18 months) or AR . RESULTS: 21 LT recipients were con-
sented . 3 did not undergo baseline biopsy due to severe hyper-
tension, hematological disorder, and lack of follow-up . 3 were 
excluded due to mild AR on baseline biopsy despite normal 
liver tests . 15 with acceptable baseline biopsies underwent 
SRL weaning: age 61 .3±8 .8 yrs; 10 ETOH/NASH; 2 non-vi-
remic HCV, 3 other; LT to SRL weaning 6 .7±3 yrs . Eight (53%) 
achieved operational tolerance (TOL) . Of the 7 non-TOL, 3 had 
mild AR at end of weaning, 3 mild AR on final biopsy despite 
normal liver tests, 1 removed due to unexpected liver cancer 
recurrence . No difference in age, time on SRL monotherapy, or 
time from LT to weaning between TOL vs . non-TOL . At baseline 
and end of study, there were statistically higher tolerogenic 
dendritic cell % in the TOL vs . non-TOL groups (Figure 1) . Reg-
ulatory T cells trended toward higher in TOL and regulatory 
B cells were statistically higher % in TOL at baseline and in 
non-TOL at study end . Conclusion: This study is the first to eval-
uate IS withdrawal from mTOR-I therapy in LT recipients and 
achieved >50% operational tolerance . Regulatory dendritic 
cell % might be useful to predict success or to monitor with this 
approach . Larger studies of mTOR-I conversion followed by 
weaning, perhaps earlier after LT, are needed to validate our 
results .
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The comparative study of percutaneous radiofrequency 
ablation with laparoscopic radiofrequency ablation on 
overall survival and recurrence of hepatocellular carci-
noma
Hyuk Soo Eun, Byung Seok Lee, Seok Hyun Kim; Gastroenterology 
Department, Hepatology Division, Chungnam National University 
Hospital, Daejeon, Korea (the Republic of)
Background and aims: Laparoscopic radiofrequency abla-
tion (LRFA) enables the treatment of hepatocellular carcinoma 
(HCC) in difficult locations and with increased accuracy under 
real-time imaging guidance compared with percutaneous RFA 
(PRFA) . However, few studies have compared the recurrence 
rates or survival outcomes of LRFA and PRFA . The aim of this 
study is to compare the effectiveness of LRFA and PRFA on the 
treatment results for HCC . Methods: From December 2008 to 
February 2016, the clinical outcomes of 226 HCC patients 
following PRFA (n=160) or LRFA (n=66) were analyzed and 
compared with respect to the baseline characteristics, overall 
survival, and disease-free survival . Results: The patient charac-
teristics of the two groups that received PRFA or LRFA exhib-
ited minor differences in background liver disease and several 
tumor characteristics . Specifically, the portion of cirrhotic liver 
patients was increased in LRFA (84 .3%) compared with PRFA 
(73 .8%) (p=0 .023) and the tumor number and TNM stage 
of HCC were significantly increased in LRFA compared with 
PRFA (both p<0 .001) . In a multivariable analysis regarding 
the factors that influenced the recurrence rate, previous transar-
terial chemoembolization (TACE) experience prior to RFA for 
HCC and PRFA were the most important factors in both groups 
(p<0 .000 and p=0 .019, respectively) . In addition, tumor 
recurrence and PRFA comprised strong factors that influenced 
the mortality of HCC, in addition to other factors, such as the 
serum albumin level, model for end-stage liver disease (MELD) 
score . Specifically, PRFA was the strongest factor related to the 
mortality of HCC in a multiple logistic regression analysis (odds 
ratio: 19 .60, 95% confidence interval [CI] = 2 .51 – 152 .97, 
p=0 .005) . Nevertheless, there was no significant difference in 
the disease-free survival for HCC between PRFA (1379 .9 days, 
95% C .I .: 1194 .0 – 1565 .7) and LRFA (1244 .6 days, 95% 
C .I .: 984 .6 – 1504 .5) via Kaplan-Meier Estimates (p=0 .580) . 
However, there was a significant difference in the overall sur-
vival for HCC between PRFA (2203.0 days, 95% C.I.: 2044.6 
– 2361.4) and LRFA (2665.3 days, 95% C.I.: 2551.7 – 2778.8) 
via Kaplan-Meier Estimates (p=0 .021) . Thus, the patients who 
received LRFA exhibited an increased overall survival com-
pared with PRFA in the log-rank test regardless of disease-free 
survival . Conclusions: In HCC treatment, laparoscopic RFA con-
tributes to a lower recurrence and mortality of HCC compared 
with percutaneous RFA .
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Prevalence of Occult HCV infection in Post-Liver Trans-
plant Patients
Sandra Elmasry1, Sanya Wadhwa1, Bo-Ram Bang1, Shefali 
Chopra2, Tammy Harper1, Brian Kim1, Jeffrey Kahn1, Takeshi 
Saito1; 1Medicine, University of Southern California, Los Angeles, 
CA; 2Pathology, University of Southern California, Los Angeles, 
CA
Aim: Recurrent hepatitis C virus (HCV) infection following 
orthotopic liver transplant (OLT) occurs in nearly all patients 

with viremia at the time of transplantation . Given the advances 
with direct-acting antivirals (DAAs) therapy, there has been 
an increased interest in treating post-OLT HCV recurrent infec-
tion and in most cases, a sustained virological response (SVR) 
is attained . During antiviral treatment, the serum aminotrans-
ferase values decrease rapidly, as does serum HCV RNA . 
However, 10% of patients who achieved SVR developed ele-
vated aminotransferases after the end of treatment . Despite 
persistently undetectable serum HCV RNA, these cases demon-
strate histologic findings consistent with viral hepatitis . Given 
the deregulated immunity in the post-OLT liver, this leads to the 
clinical suspicion of occult HCV . Occult HCV is defined as the 
presence of HCV genome either in the liver or peripheral blood 
mononuclear cells (PBMC) despite consistently negative serum 
HCV RNA . This study investigates the prevalence of occult HCV 
infection in a population who achieved SVR post-OLT . Method: 
Total 173 cases were treated with DAAs post-OLT and 163 
cases achieved SVR . 16 cases (10%) were clinically suspected 
to have occult HCV infection based on the elevated aminotrans-
ferase and the histological findings after achieving SVR .11 
patients were enrolled in this study under approved IRB . Liver 
tissue, serum and PBMC were collected from all enrolled 
patients . Each sample was subjected to the detection of HCV 
genome with Taqman RT-qPCR . Of those samples that were 
positive for HCV RNA, a strand specific PCR was employed in 
order to study the dynamics of viral replication . The samples 
were also used for the detection of other pathogens known to 
be a cause of viral hepatitis such as Parvoviridae, HBV, HEV, 
HSV, EBV, and CMV . Result: 5 patients (45%) were positive 
for HCV RNA HCV genome was detected in the liver tissue of 
3 subjects (30%) and in the PBMC of 2 subjects (18%) . This 
suggests that the prevalence of occult HCV infection among the 
population who achieved SVR post-OLT is similar to that of the 
non-transplant population, which is reported to be 5% . Con-
clusion: Our study reveals that 3% of patients who achieved 
SVR, or 45% of those who were suspected to have occult HCV 
infection, were found to have detectable HCV genome within 
PBMC or liver tissue . These findings highlight the importance 
of occult HCV detection in patients who continuously exhibit 
biochemical and histological presentation consistent with viral 
hepatitis even after SVR has been achieved and also the poten-
tial benefit of reinitiating DAAs in those with evidence of occult 
HCV infection .
Disclosures:
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Interaction of MELD score and Share 35 era on organ 
offer acceptance rates for the highest-ranked patients 
on the liver transplant waitlist
David S. Goldberg1, Richard Gilroy4, Seth J. Karp3, Matthew 
Levine2, Peter L. Abt2; 1Division of Gastroenterology, Hospital of 
the University of Pennsylvania, Philadelphia, PA; 2Department of 
Surgery, University of Pennsylvania, Philadelphia, PA; 3Vander-
bilt University, Nashville, TN; 4Intermountain Medical Center, Salt 
Lake City, UT
Background: Quality liver offers are frequently turned down for 
the sickest patients on the liver transplant (LT) waitlist . Share 
35 was intended to increase access to LT for patients with the 
highest MELD scores . Little is known about the impact of Share 
35 on organ offer acceptance rates for the sickest patients 
and what predicts acceptance . Methods: We evaluated all 
offers to adult patients among livers transplanted between 
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1/1/2011-12/31/2015 . We focused on patients ranked 
1-5 on a given match run, and used multi-level mixed-effects 
models, clustering on patients and LT center . We tested for an 
interaction between match MELD score (<35 vs ≥35) and era 
(pre- vs post-share 35) . Results: Overall, liver acceptance rates 
for patients ranked 1-5 on a match run decreased significantly 
post-Share 35 (p<0 .001) . These changes based on allocation 
MELD score (<35 or ≥35) and era (pre- vs-post Share 35) 
differed among UNOS regions (Figure) . In multivariable mod-
els (including measures of donor quality), there was a signifi-
cant interaction between era and MELD score (p<0 .001) Liver 
offer acceptances were not different for patients with a MELD 
score<35 in either era, however patients with a MELD≥35 pre-
Share 35 were significantly more likely to have an organ offer 
accepted (OR: 1 .26, 95% CI: 1 .16-1 .36) while post-Share 
35 patients with a MELD≥35 were significantly less likely to 
have an organ offer accepted (OR: 0 .67, 95% CI: 0 .63-0 .72) . 
Other notable factors associated with organ acceptance were 
rank position (decreasing from positions 1->5), regional shares 
(OR: 0 .57, 95% CI: 0 .54-0 .61), and local center competition 
(OR for donor service areas with ≥4 LT centers was 0 .48, 95% 
CI: 0 .36-0 .64 compared to being in a single-center OPO) . 
Conclusions: The Share 35 policy, meant to provide more offers 
to the sickest patients, caused greater selectivity in donor offer 
acceptance for the highest-ranked patients .

Disclosures:
Richard Gilroy - Board Membership: UNOS Liver and Intestine Committee; 
Speaking and Teaching: Gilead, Novartis, Shire, Intercept, Salix
The following people have nothing to disclose: David S . Goldberg, Seth J . Karp, 
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Validation of a Novel Prediction Index (RETREAT) for 
Hepatocellular Carcinoma Recurrence after Liver Trans-
plant using the UNOS Database
Neil Mehta, Jennifer L. Dodge, Monika Sarkar, John P. Roberts, 
Francis Y. Yao; UCSF, San Francisco, CA
In a recent multi-center study involving 1060 patients with 
hepatocellular carcinoma (HCC) undergoing liver transplant 
(LT), we developed a prediction index for HCC recurrence for 
patients meeting Milan criteria by imaging . The Risk Estimation 
of Tumor Recurrence After Transplant (RETREAT) score incorpo-
rates 3 variables that independently predict HCC recurrence: 
microvascular invasion (MVI), alpha-fetoprotein (AFP) at LT, 
and the sum of the largest viable tumor diameter and number 
of viable tumors on explant (Table) and stratifies 5 year post-LT 
recurrence risk from <3% for a score of 0 to >75% with a score 
≥5 (Hepatology 2015;62:234A) . The aim of the present study 

was to evaluate the performance of RETREAT in the UNOS 
database . A total of 4218 patients with HCC within Milan cri-
teria by imaging underwent LT from 2012 to 2014 . Reasons for 
study exclusion were unavailable explant tumor burden (n=22), 
no AFP within 90 days of LT (n=769), and no HCC on explant 
without local-regional therapy (LRT) (n=35) . Harrell’s C-index 
and the net reclassification index (NRI) evaluated the perfor-
mance of RETREAT in predicting HCC recurrence . Median age 
(n=3392) was 60, 77% were male, and 91% received LRT 
before LT . Median time from listing to LT was 5 months (IQR 
2-10) . Median AFP at LT was 9 (IQR 4-26) . In the explant, 13% 
had MVI, 30% had no viable tumor, and 15% were beyond 
Milan criteria . RETREAT score was 0-1 in 56% and >4 in 12% . 
Post-LT survival at 3 years decreased with increasing RETREAT 
score: 91% for a score of 0, 80% for a score of 3, and 58% 
for a score >5 (p<0 .001) . HCC recurrence probability within 
3 years after LT was 7%, ranging from <2% for a RETREAT 
score of 0 to 29% for a score >5 (p<0 .001) . For HCC recur-
rence prediction, RETREAT (C-index 0 .75, 95% CI 0 .72-0 .81) 
significantly outperformed the Milan criteria on explant (0 .64, 
95% CI 0 .60-0 .68) and was superior to Milan criteria based 
on the NRI (p<0 .001) . Median time from LT to HCC recurrence 
was shorter in patients with RETREAT score >4 compared to 
RETREAT score 0-1 (11 vs 14 months, p=0 .04), but time from 
recurrence to death was similar across scores . In conclusion, 
this study validated RETREAT as a prognostic scoring system 
using the UNOS database . RETREAT outperformed Milan crite-
ria in predicting post-LT HCC recurrence, and may have import-
ant implications for post-LT HCC surveillance strategies and to 
help identify patients who would derive the most benefit from 
future adjuvant therapies .

RETREAT score
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Hepatitis C virus-induced epigenetic reprogramming as 
driver of hepatocarcinogenesis and target for cancer 
chemoprevention
Nourdine Hamdane1,2, Frank Jühling1,2, Simonetta Bandiera1,2, 
Christine Thumann1,2, Hussein El Saghire1,2, Irwin Davidson3, 
Patrick Pessaux1,4, Nabeel Bardeesy5, Yujin Hoshida6, Mirjam 
B. Zeisel1,2, Thomas F. Baumert1,2; 1Institute of Viral and Liver 
Diseases, INSERM Unit 1110, University of Strasbourg, Stras-
bourg, France; 2Université de Strasbourg, Strasbourg, France, 
Strasbourg, France; 3Institut de Génétique et de Biologie Molécu-
laire et Cellulaire, Illkirch, France; 4Institut Hospitalo-Universitaire, 
Pôle Hépato-digestif, Nouvel Hôpital Civil, Strasbourg, France; 
5Massachusetts General Hospital Cancer Center, Harvard Medical 
School, Charlestown, MA; 6Division of Liver Diseases, Department 
of Medicine, Liver Cancer Program, Tisch Cancer Institute, Icahn 
School of Medicine at Mount Sinai, New York, NY
Background and Aims. Hepatitis C virus (HCV) is a leading 
cause of liver disease and hepatocellular carcinoma (HCC), 
which in turn is the second leading cause of cancer death 
worldwide . While remarkable progress has been made in 
antiviral therapies, the molecular mechanisms driving pro-
gressive liver disease and hepatocarcinogenesis remain to 
be elucidated . An important emerging clinical challenge is 
the management of patients following treatment-induced cure 
where the risk for HCC development persists in advanced fibro-
sis, cirrhosis, the elderly and co-morbidity such as diabetes . 
In this study we aimed to investigate whether chronic HCV 
infection induces stable epigenetic modifications contributing 
to liver disease progression and hepatocarcinogenesis . Fur-
thermore, we studied whether these mechanisms may serve 
as targets for HCC chemoprevention . Methods. We mapped 
the active and repressed promoters (H3K4me3, H3K27me3), 
active enhancers (H3K27ac) and polycomb-repressed regions 
(H3K27me3) modulated by viral infection at the genome-wide 
level in a cell culture model based on Huh7 .5 .1 differentiated 
into hepatocyte-like cells using high-throughput ChIP-Seq and 
Chip-qPCR analyses . We then validated defined epigenetic 
modifications in cirrhotic and HCC liver tissues from patients 
with HCV-induced HCC using ChIP-qPCR . Results. Using 
genome-wide ChIP-Seq and ChIP-qPCR analyses in a cell 
culture model and in liver tissues from patients with HCV-in-
duced HCC, we uncovered histone modifications induced 
during chronic infection as candidate drivers for transcriptional 
reprogramming associated with liver disease progression and 
hepatocarcinogenesis . Using a computational integration of 
cell- and patient-based transcriptomic and epigenetic data, 
we identified epigenetic modifications with clinical relevance 
for liver disease and HCC development . Using functional per-
turbation studies we identified three epigenetic inhibitors that 
target chromatin remodeling as candidate compounds for HCC 
chemoprevention . Conclusion. Our findings uncover epigenetic 
reprogramming as driver for virus-induced liver disease and 
cancer and open perspectives for novel HCC chemopreventive 
strategies based on targeting chromatin remodeling .
Disclosures:
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NS5A inhibitors unmask differences in functional rep-
licase complex half-life between different hepatitis C 
virus strains
Tiffany Benzine, William C. Lovell, Daisuke Yamane, David R. 
McGivern; Dept. of Medicine, University of North Carolina, 
Chapel Hill, NC
Background and Aims Hepatitis C virus (HCV) RNA is syn-
thesized by the replicase complex (RC), a macromolecular 
assembly composed of viral non-structural proteins and cellu-
lar co-factors . Inhibitors of the HCV NS5A protein can block 
the formation of new RCs, in part by blocking remodeling of 
cellular membranes, but do not affect RNA synthesis by pre-
formed RCs . Without new RC formation, existing RCs turn over 
and are eventually lost from the cell . In this study, our aim 
was to use NS5A inhibitors to estimate the half-life (t½) of the 
functional RC of HCV . Methods Following addition of NS5A 
inhibitors to HCV-infected cell cultures, intracellular viral RNA 
abundance was monitored indirectly using a Gaussia lucif-
erase (GLuc) reporter gene assay . Viral RNA synthesis were 
monitored directly using a nascent RNA capture assay based 
on ethynyl-uridine incorporation into viral genomes . We com-
pared different cell culture-infectious strains of HCV that may 
be broadly grouped based on their sensitivity to lipid peroxi-
dation: robustly replicating, lipid peroxidation resistant (LPOR) 
viruses (e .g . JFH1 or H77D) and more slowly replicating, lipid 
peroxidation sensitive (LPOS) viruses (e .g . H77S .3 and N .2) . 
Results Our studies revealed surprising differences in the rate of 
decline of intracellular HCV RNA abundance for different HCV 
strains following treatment of infected cell cultures with NS5A 
inhibitors such as elbasvir, ledipasvir or ombitasvir . Slowly rep-
licating, LPOS HCV strains declined with much slower kinetics 
compared to more robustly replicating LPOR HCV strains . This 
difference in rate of decline was not observed following addi-
tion of an NS5B RNA-dependent RNA polymerase inhibitor 
(sofosbuvir) suggesting that the difference was not simply a 
consequence of differences in RNA stability . In further analy-
ses, we compared two isoclonal HCV strains: the LPOS H77S .3 
and the LPOR H77D that differ only by 12 amino acids . Reverse 
genetic analyses showed that the differences in rate of decline 
between H77S .3 and H77D following NS5A inhibitor addition 
were not due to amino acid sequences in NS5A but rather due 
to a combination of amino acid differences in the non-structural 
proteins that make up the HCV RC . In a nascent RNA capture 
assay, the rate of RNA synthesis decline following NS5A inhib-
itor addition was twice as fast for H77D compared to H77S .3 
indicating differences in the t½ of functional RCs . Conclusions 
Rates of decline of HCV RNA synthesis following treatment with 
NS5A inhibitors depend upon the turnover rate of functional 
RCs . Our data support the conclusion that HCV strains that 
replicate to lower levels in cell culture have a functional RC 
with a longer t½ .
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The Hepatitis C Virus enhances its replication by regulat-
ing miR-122 maturation through KSRP phosphorylation
Patrice Bruscella1, Camille Baudesson1, Hassan Danso1, Quentin 
Nevers1, Abdelhakim Ahmed-Belkacem1, Tony Durand2, Matthieu 
Lemasson3, Arielle R. Rosenberg3, Michele Trabucchi4, Jean-Mi-
chel Pawlotsky1, Cyrille Feray1; 1Unit 955, INSERM, Creteil, 
France; 2INSERM U913, Nantes, France; 3Institut Cochin, Paris, 
France; 4INSERM U1065, Nice, France
Background & aims: During chronic infection by RNA viruses, 
an equilibrium between replication, translation, packaging 
and degradation is established . We identified KSRP, a protein 
essential for host mRNA and miRNA processing, as a proviral 
factor during HCV infection . The aim of this study was to under-
stand the mechanisms by which KSRP exerts its proviral func-
tion . Methods: The effect of transient KSRP gene knockdown on 
viral replication was measured using a modified JFH1 strain 
expressing Gaussia luciferase . Gene, pri-miRNA and miRNA 
expressions were quantified by qRT-PCR . Akt-dependant phos-
phorylation and subcellular localization of KSRP were studied 
by in situ proximity ligation and immunofluorescence assays . 
Vectors expressing KSRP-HA variants were constructed in 
order to study the direct interaction of phospho-KSRP with pri-
miR-122 and mRNA by RNA immunoprecipitation . In order 
to evaluate the role of phospho-KSRP in HCV infection, viral 
genome replication (positive and negative strand RT-qPCR) 
and miRNA maturation were monitored in Akt inhibitor- treated 
PHH . Results: HCV infection was associated with hyperacti-
vation of Akt and an increase in the amount of intracellular 
phospho-S193-KSRP, the nuclear translocation of which was 
accelerated . KSRP silencing inhibited both viral replication and 
miR-122 maturation . Immunoprecipitation experiments showed 
that nuclear phospho-S193-KSRP interacted with pri-miR-122 
and DROSHA . A miR-122-deficient phenotype was reversed by 
the transient expression of phosphomimetic-S193-KSRP, while 
the effect of KSRP silencing on HCV infection was reversed by 
miR-122 transfection . Finally, the antiviral effect of Akt inhib-
itors via restriction of miR-122 maturation was demonstrated 
in PHH . Conclusions: HCV infection activates Akt which, in 
turns, induces the phosphorylation and nuclear relocalization 
of phospho-S193-KSRP . In the nucleus, phospho-S193-KSRP 
induces miR-122 maturation, thereby increasing HCV RNA sta-
bility and favoring replication . Altogether, we discovered that 
HCV hijacks a host cell protein to favor its replication through 
a novel mechanism involving miRNA maturation .
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Monocyte-dependent activation of intrahepatic mucosal 
associated invariant T cells resolves within weeks of 
antiviral therapy for hepatitis C
Fabian J. Bolte, Ashley O’Keefe, Elisavet Serti, Elenita Rivera, T. 
Jake Liang, Marc G. Ghany, Barbara Rehermann; Liver Diseases 
Branch, NIDDK, National Institutes of Health, DHHS, Bethesda, 
MD
Innate immune cell activation and chronic inflammation con-
tribute to the progression of chronic viral hepatitis . Mucosal-as-
sociated invariant T (MAIT) cells are innate-like T lymphocytes . 
They express a semi-invariant T cell receptor and are enriched 
in the liver . In chronic hepatitis C, the relative roles of virus-in-
duced cytokines and microbial products in MAIT cell activa-
tion are unknown . Here, we asked to what extent MAIT cell 
activation and function are driven by virus-induced cytokines 
and reversible by successful antiviral therapy . Methods: Innate 
immune cells were examined by flow cytometry in paired liver 
biopsies from 32 HCV patients prior to and during sofosbu-
vir/velpatasvir therapy . The first liver biopsy was obtained 
within 12 weeks prior to and the second one at week 4 of 
therapy when the majority of patients had undetectable HCV-
RNA levels . In addition, immune cells of paired blood samples 
from the same time points were analyzed and compared to 
those of HCV-negative blood donors . Results: MAIT cells were 
enriched in the liver and showed a more activated (assessed 
by CD69 and HLA-DR expression) and cytotoxic (assessed by 
ex-vivo expression of CD107a) phenotype in the liver than 
in the blood . Activation of MAIT cells was associated with 
a reduction in MAIT cell frequency in both blood and liver . 
This was consistent with (i) a decreased frequency of periph-
eral MAIT cells in chronic HCV infection compared to healthy 
controls, (ii) an inverse correlation between liver inflammation 
(histologic activity index, HAI) and intrahepatic MAIT cell fre-
quency, (iii) a significant increase of intrahepatic MAIT cell 
frequency by week 4 of antiviral therapy with an improvement 
in the HAI score and (iv) decreased activation and cytotoxicity 
of MAIT cells . In accordance with our MAIT cell findings, the 
activation of blood and liver monocytes decreased significantly 
during antiviral therapy . Interestingly, the activation of pro-in-
flammatory CD14++CD16+ monocytes correlated with the 
frequency of HLA-DR+ MAIT cells in the blood . In parallel, we 
detected higher plasma levels of IL-18 in chronic HCV infection 
compared to healthy controls suggesting an indirect IL-18-in-
duced MAIT cell activation in chronic HCV infection . Indeed, 
MAIT cells of HCV patients responded to in-vitro IL-12 and 
IL-18 stimulation with IFN-γ and TNF-α secretion . Conclusions: 
HCV infection is associated with a monocyte-dependent, cyto-
kine-mediated activation of MAIT cells that decreases rapidly in 
blood and liver within 4 weeks of antiviral therapy . Thus, they 
may contribute to liver inflammation and pathology .
Disclosures:
The following people have nothing to disclose: Fabian J . Bolte, Ashley O’Keefe, 
Elisavet Serti, Elenita Rivera, T . Jake Liang, Marc G . Ghany, Barbara Rehermann
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11
Virus-induced suppression of the tumor suppressor 
protein-tyrosine phosphatase delta via miR135a-5p 
promotes a STAT3 transcriptional program in livers of 
HCV patients
Nicolaas Van Renne1,2, Francois H. Duong3, Claire Gondeau4,5, 
Diego Calabrese3, Armando A. Roca-Suarez1,2, Patrick Pessaux1,6, 
Markus H. Heim3, Thomas F. Baumert1,2, Joachim Lupberger1,2; 
1Inserm U1110, Strasbourg, France; 2Université de Strasbourg, 
Strasbourg, France; 3Department of Biomedicine, Hepatology 
Laboratory, University of Basel, Basel, Switzerland; 4Institut de 
Médecine Régénératrice et Biothérapie, Université de Montpellier, 
Inserm U1183, Montpellier, France; 5Département d’Hépato-gas-
troentérologie A, Hôpital Saint Eloi, CHU Montpellier, Montpellier, 
France; 6Pôle Hépato-Digestif, Institut Hospitalo-Universitaire, Hôpi-
taux Universitaires de Strasbourg, Strasbourg, France
Background: Perturbed signal transduction is a key event in 
carcinogenesis . Hepatitis C virus (HCV), as main cause of 
hepatocellular carcinoma (HCC), requires and manipulates 
host signaling to maintain infection and to avoid the host anti-
viral response . Kinase-mediated signaling is tightly regulated 
by protein phosphatases, however, the impact of HCV on 
phosphatases is largely unknown . Thus we aimed to identify 
phosphatases that respond to HCV infection in vivo and which 
are potentially relevant for HCC development . Methods: We 
screened protein phosphatases and potential regulatory miR-
NAs in liver biopsies of HCV-infected patients and primary 
human hepatocytes (PHH) using qPCR and FISH analysis . We 
compared phosphatase expression in paired liver biopsies of 
HCC patients to patient survival and tumor recurrence and per-
formed gene set enrichment analysis to identify transcriptional 
signatures of susceptible signaling pathways in patient livers . 
Results: We show that protein phosphatase delta (PTPRD), an 
established tumor suppressor in a broad spectrum of cancers, 
is consistently downregulated by HCV in hepatocytes of liver 
biopsies, independent from the inflammation and fibrosis 
scores of the studied tissues . Moreover, we demonstrate that 
PTPRD expression is impaired in tumor lesions of paired liver 
biopsies and that high levels of PTPRD in adjacent liver tissue 
of HCC patients correlate with survival and reduced tumor 
recurrence after surgical resection . In liver biopsies, HCV infec-
tion and impaired PTPRD expression levels are associated with 
an enriched transcriptional signature of the oncogenic STAT3 
pathway . We identified miR135a-5p as a regulator of PTPRD 
mRNA, which is markedly upregulated in livers of chronic 
HCV patients . We demonstrate that this miRNA promotes HCV 
infection in Huh7 .5 .1 cells and is independent from the innate 
antiviral response in PHH . Moreover, miR135a-5p expression 
inversely correlates with the PTPRD mRNA levels in the stud-
ied biopsies . Conclusions: Our results demonstrate impaired 
PTPRD levels in HCV-infected hepatocytes and HCCs, which 
potentially represent a hallmark of liver disease progression via 
STAT3 . PTPRD is a STAT3 phosphatase and a tumor suppressor 
in various cancers . STAT3 activity is associated to a poor prog-
nosis in HCC and we previously demonstrated that STAT3 is a 
co-factor for HCV infection . Taken together, we conclude that 
HCV maintains STAT3 activity via miR135a-mediated down-
regulation of its negative regulator PTPRD, while leaving the 
liver more prone to malignant transformation .
Disclosures:
Patrick Pessaux - Board Membership: Merck ; Speaking and Teaching: integra
The following people have nothing to disclose: Nicolaas Van Renne, Francois H . 
Duong, Claire Gondeau, Diego Calabrese, Armando A . Roca-Suarez, Markus 
H . Heim, Thomas F . Baumert, Joachim Lupberger
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The M2 macrophage activation marker sCD163 closely 
correlates with liver fibrosis and is responsive to antivi-
ral therapy in HIV/HCV co-infection
Anna Lidofsky1, Eoin R. Feeney2, Jacinta A. Holmes1,3, Annie J. Kru-
ger1, Akif Altinbas1, Shadi Salloum1, Hui Zheng4, Ricard Masia5, 
Ma Somsouk6, Peter Hunt6, Steven G. Deeks6, Isabel Seguin1, 
Cynthia Brisac1, Charles Carlton-Smith1, Kara W. Chew7, Nadia 
Alatrakchi1, Raymond T. Chung1; 1Medicine, MGH and Harvard 
Medical School, Boston, MA; 2HIV Molecular Research Group, 
University College Dublin, Dublin, Ireland; 3Gastroenterology, St 
Vincent’s Hospital, Melbourne, VIC, Australia; 4Biostatistics, MGH 
and Harvard Medical School, Boston, MA; 5Pathology, MGH and 
Harvard Medical School, Boston, MA; 6Medicine, UCSF School of 
Medicine, San Francisco, CA; 7Medicine, UCLA Medical Center, 
Los Angeles, CA
Background: Co-infection with HIV and HCV accelerates liver 
fibrosis but the underlying mechanisms remain unclear . Macro-
phages, the largest subset of innate immune cells in the liver, 
are important reservoirs for HIV . Activated macrophages can 
polarize to the M1/pro-inflammatory or M2/anti-inflammatory 
phenotype, the latter of which may drive fibrosis . Fibrosis is 
strongly associated with circulating soluble CD163 (sCD163), 
an M2 marker . Its correlation with hepatic fibrosis in the con-
text of HIV/HCV is unknown . Aim: We evaluated the associa-
tion of sCD163 with liver fibrosis in treated or untreated HIV, 
HCV or HIV/HCV . Methods: Examined cohorts: Group 1 – 
HCV treatment-naïve (n=52) Group 2 – paired serum samples 
from HIV (n=44) and HIV/HCV (n=33) infected participants in 
the SCOPE cohort who were initiated on antiretroviral therapy 
(ART) . Samples were obtained at baseline and > 6 months of 
ART therapy . Group 3 – paired serum samples from ACTG 
A5071, a trial of HIV/HCV co-infected patients on stable ART 
who were treated for HCV with PEG-IFN + ribavirin or IFN + rib-
avirin (collectively IFN + R) (n=95), at baseline and 24 weeks 
post IFN+R therapy . Group 4 – HIV-/HCV- controls (n=20) 
sCD163 was measured by ELISA . Liver fibrosis was assessed 
at baseline by histology (Ishak) (Groups 1 and 3), APRI and 
FIB-4 scores (all groups), and at 24 weeks post therapy by APRI 
(Group 3) . Results: Without antiviral therapy, sCD163 levels 
were significantly higher with HIV/HCV co-infection compared 
with HIV (p=0 .003) and HCV mono-infection (p=0 .002) . In 
Group 2, institution of ART was associated with significant 
reductions in sCD163 in both HIV (p=0 .002) and HIV/HCV 
subjects (p=0 .03), but sCD163 in both groups remained higher 
than in controls (p<0 .001) . In Group 3, during effective ART 
and prior to anti-HCV therapy, sCD163 positively correlated 
with Ishak fibrosis stage, FIB-4, APRI, and necro-inflammation 
(p<0 .001) . sCD163 decreased after IFN+R in subjects who 
achieved SVR (p=0 .02), but did not return to levels observed in 
negative controls . In a multivariable logistic model, after adjust-
ment to the SVR status, baseline sCD163, fibrosis and HCV 
viral load, the decrease in sCD163 after HCV therapy cor-
related strongly with the decrease in APRI score (p < 0 .0001) . 
Conclusions: Untreated HIV and HCV infection both contribute 
to elevations in circulating sCD163 levels . Despite effective 
ART and effective anti-HCV therapy, sCD163 remains elevated 
and associated with hepatic inflammation and fibrosis . These 
data support the use of sCD163 levels as a possible fibrosis 
marker and suggests that HIV- and HCV-associated monocyte/
macrophage activation contribute to liver fibrosis .
Disclosures:
Jacinta A . Holmes - Grant/Research Support: NIH, AASLD
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TLR-7 agonist GS-9620 can improve HBV-specific T 
cell and NK cell responses in nucleos(t)ide suppressed 
patients with chronic hepatitis B
Carolina Boni1, Andrea Vecchi1, Marzia Rossi1, Diletta Lac-
cabue1, Tiziana G. Giuberti1, Arianna Alfieri1, Pietro Lampertico2, 
Glenda Grossi2, Floriana Facchetti2, Maurizia R. Brunetto3, Bar-
bara Coco3, Daniela Cavallone3, Alessandra Mangia4, Rosanna 
Santoro4, Anuj Gaggar5, Mani Subramanian5, Carlo Ferrari1; 
1Unit of Infectious Diseases and Hepatology, Azienda Ospedalie-
ro-Universitaria of Parma, Parma, Italy; 2Division of Gastroenterol-
ogy and Hepatology, Fondazione IRCCS Ca’ Granda, Ospedale 
Maggiore Policlinico, Università degli Studi di Milano, Milan, Italy; 
3Hepatology Unit and Liver Physiopathology Laboratory, University 
Hospital of Pisa, Pisa, Italy; 4Liver Unit, IRCCS, “Casa Sollievo 
della Sofferenza”, San Giovanni Rotondo, Foggia, Italy; 5Gilead 
Sciences, Inc. Foster City, CA
Stimulation of innate immunity receptors, such as toll like recep-
tors (TLRs), represents a potential strategy to reconstitute pro-
tective immunity in chronic HBV patients . Indeed, engagement 
of TLR7 with the oral agonist GS-9620 has been shown to 
induce a sustained anti-viral response in the woodchuck and 
chimpanzee models of chronic hepatitis B (CHB) . To test the 
immune modulatory effect of GS-9620 in chronic HBV infec-
tion, 28 nucleos(t)ide (NUC) suppressed HBeAg neg . geno-
type D infected CHB patients treated for at least 3 years were 
randomized in a 1:3:3:3 ratio to receive either placebo or 
one of 3 different GS-9620 doses (1, 2 and 4 mg, weekly for 
12 weeks) as part of the GS-US-283-1059 Study . 13 chronic 
naïve viremic HBeAg neg . genotype D infected patients served 
as control . HBV-specific T cell responses were studied before, 
during (w8 and w12) and after therapy (w24) both by ex 
vivo IFN-γ Elispot and by CD107 degranulation as well as 
intracellular cytokine staining for IFN-γ, TNF-a and IL-2 after 
in vitro expansion in the presence of peptides covering the 
overall HBV proteome . NK cells were analyzed for frequency, 
phenotype and function (IFN-γ, TNF-a production, CD107 
degranulation) . Immunological data were assessed in relation 
to HBsAg decline . At baseline, all in vitro analyzed HBV-spe-
cific T cell responses were significantly stronger in virally-sup-
pressed patients compared to control naïve patients, with a 
more significant difference in IFN-γ production compared to the 
other T cell functions and with a greater improvement of CD4 
than CD8 responses . Addition of GS-9620 to NUC further 
improved IFN-γ and IL2 production (p<0 .027 and p<0 .007, 
respectively), with maximal effect with 4 mg GS-9620 and 
greater increase in CD8 responses . Polymerase and core were 
always the most powerful T cell immunogens . IFN-γ production 
ex vivo was greater at baseline than in controls without further 
improvement under GS-9620 . GS-9620 induced the acqui-
sition of an activated NK cell phenotypic profile, associated 
with an increased expression of activating and a decline of 
inhibitory receptors and with a significant improvement of the 
overall NK cell function . No correlation was found between 
changes in T cell/NK cell function and HBsAg decline (median 
log HBsAg decline, baseline vs w24, 0 .05) . In conclusion, 
our study shows that TLR7 stimulation can potently activate 
NK cell responses and can improve the effect of NUC therapy 
on HBV-specific T cells . Given these favorable immunological 
properties, despite the limited effect on HBsAg levels, GS-9620 

deserves further investigation in different clinical settings, as a 
potential component of a multi-target anti-HBV therapy .
Disclosures:
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The Smc5/6 Complex Restricts Hepatitis B Virus Tran-
scription when Localized to ND10
Christine M. Livingston1, Rudolf K. Beran1, Dhivya Ramakrishnan1, 
Michel Strubin2, William E. Delaney1, Simon P. Fletcher1; 1Gil-
ead Sciences, Foster City, CA; 2Department of Microbiology and 
Molecular Medicine, Centre Medical Universitaire, Geneva, Swit-
zerland
Background & Aims: ND10 (Nuclear Domain 10) are nuclear 
complexes of approximately 80 host proteins, including 
PML and Sp100 . ND10 components traffic to the incoming 
genomes of several DNA viruses and restrict viral transcrip-
tion . As a consequence, many DNA viruses counteract this host 
cell response by promoting degradation of ND10 component 
proteins . We recently reported that HBx promotes the degra-
dation of the Smc5/6 complex, a host restriction factor which 
silences cccDNA transcription . Interestingly, Smc5/6 localizes 
to ND10 associated with telomeres in specific immortalized 
cell lines . However it is not known whether Smc5/6 localizes 
to ND10 in non-transformed cells, such as primary human 
hepatocytes (PHH), or whether ND10 play a role in the HBV 
replication cycle . We therefore studied ND10 in HBV-infected 
human hepatocytes in vitro and in vivo . Methods: Primary 
human hepatocytes (PHH) were infected with wild-type HBV or 
HBx-negative HBV (HBVΔX), or were not infected . For in vitro 
gene knock-down experiments, PHH were treated with siRNA 6 
days prior to infection . HBeAg (ELISA) as well as mRNAs (qRT-
PCR), HBV core, HBsAg and host proteins (confocal and epi-
fluorescence microscopy and/or Western blot) were measured 
13-14 days post-infection . Liver tissue from uPA-SCID mice 
reconstituted with human hepatocytes was collected 14 weeks 
post-infection with HBV (or equivalent for non-infected controls) 
and imaged by epifluorescence microscopy . Results: In the 
absence of HBV infection, Smc5/6 co-localizes with PML and 
Sp100, key scaffold proteins of ND10, in hepatocyte nuclei 
both in vitro and in vivo . In contrast, HBV infection of hepato-
cytes in vitro and in vivo induced degradation of Smc6, while 
PML remained intact in ND10 . In addition, we determined that 
co-localization of Smc5/6 with ND10 has functional conse-
quences since depletion of PML and Sp100 altered the nuclear 
distribution of Smc6 and stimulated cccDNA transcription in 
HBVΔX-infected PHH . However, knock-down of these ND10 
components did not enhance viral transcription in PHH infected 
with wild-type HBV . Notably, while IFN-α treatment induced 
PML and Sp100 mRNA and protein levels and increased the 
number of ND10 in uninfected PHH, it did not alter Smc5/6 
levels . Conclusion: We determined that Smc5/6 localizes to 
ND10 in human hepatocytes, and that ND10 remain intact 
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during HBV infection while Smc5/6 is degraded . Our data 
also indicate that the association of Smc5/6 to ND10 is import-
ant for transcriptional silencing of cccDNA in the absence of 
HBx . In addition, this study suggests that Smc5/6 does not play 
a role in the inhibition of HBV transcription by IFN-α .
Disclosures:
Christine M . Livingston - Employment: Gilead Sciences; Stock Shareholder: Gil-
ead Sciences
William E . Delaney - Employment: Gilead Sciences; Patent Held/Filed: Gilead 
Sciences; Stock Shareholder: Gilead Sciences
Simon P . Fletcher - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
The following people have nothing to disclose: Rudolf K . Beran, Dhivya 
Ramakrishnan, Michel Strubin
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Identification and Characterization of QL-0A6A, A 
Novel HBV Capsid Inhibitor 
For the Treatment of Chronic Hepatitis B 
Qiong Zhou1, Shibo He1, Huangtao Jin1, Pengcheng Li1, Ya Sun1, 
Jie Li1, Hongbo Wang1, Fubiao Xiao1, Kai Zhou1, Xiaolin Li1, 
Haiying He1, Liang Shen1, Lijuan Hou1, Jian Li1, Shuhui Chen1, 
Zhengxian Gu1, Zhe Cheng2, Chunyan Sun2, Long Zhang2, 
Shuyong Zhao2; 1WuXi AppTec (Shanghai) Co., Ltd, 288 FuTe 
Zhong Road, Shanghai 200131, P.R. China, Shanghai, China; 
2Shandong Provincial Key Laboratory of Small Molecular Targeted 
Drugs, Qilu Pharmaceutical Co., Ltd. No. 243 Gong Ye Bei Road, 
Jinan, Shandong Province, 250100, P.R. China, Shandong, China
Background: Chronic HBV infection (CHB) is a world-wide 
prevalent disease, the current standard care for the CHB, inter-
feron alpha and nucleos(t)ide analogs, can efficiently inhibit 
HBV replication, but they are rare to cure CHB . Therefore, it 
is necessary to discover novel anti-HBV agents . QL-0A6A is a 
potent and selective HBV capsid inhibitor that inhibits HBV rep-
lication in the cell-based assays and mouse models . Methods: 
QL-0A6A was tested for interruption of the virus core protein 
assembly in an HBV capsid assembly quenching assay, inhibi-
tion of HBV replication in HepG2 .2 .15 cells, and HepG2 cells 
transiently transfected with HBV replication-competent DNA 
by qPCR . The in vivo activity of QL-0A6A against HBV repli-
cation was evaluated in the hydrodynamic injection (HDI) and 
humanized FRG™ (Fah-/-/Rag2-/-/Il2rg-/-) mouse models . In 
the HDI model, the BALB/C mice were injected with the repli-
cation-competent HBV plasmid DNA via tail veins, and orally 
administered with QL-0A6A at doses of 15, 50, 150 mpk, BID, 
for 7 days . In the humanized FRG™ mouse model, the mice 
were infected with HBV derived from a CHB patient serum, and 
orally administered with QL-0A6A from100 to 200 mpk, BID, 
for 30 days . HBV DNA in the plasma and livers was measured 
by qPCR in both the HDI and FRG models . Effect of QL-0A6A 
on HBsAg was monitored in the plasma and livers in the FRG 
mouse study . Results: QL-0A6A showed interruption of HBV 
capsid assembly in the biochemical assay with low nanomolar 
activity against HBV replication in HepG2 .2 .15 cells . QL-0A6A 
exhibited broad spectrum against different genotypes of HBV, 
and favorable combination effects on inhibition of HBV rep-
lication in combination with nucleos(t)ide analogs in the cell-
based HBV assays . QL-0A6A remained full activity against the 
nuc-resistant HBV mutants . QL-0A6A had statistically significant 
(p<0 .01) and dose-dependent inhibition of HBV replication 
in the HDI model . In the FRG mouse model, QL-0A6A had a 
maximal reduction of plasma HBV DNA by 3 .71 log, and sig-
nificant decrease of liver HBV DNA determined by both qPCR 
and Southern blot . QL-0A6A showed higher activity against 
HBV than tenofovir in the FRG study . In both the HDI and FRG 
mouse studies, QL-0A6A was well tolerated, and did not affect 

the mouse body weight . Conclusions: QL-0A6A is a potent and 
selective HBV capsid assembly inhibitor . QL-0A6A has no cross 
resistance but favorable synergy effect with the nucleos(t)ide 
analogs . QL-0A6A demonstrates potent activity against HBV 
replication in the mouse models . Therefore, QL-0A6A warrants 
to be developed for a therapy of chronic HBV infection .
Disclosures:
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Linkage of sequential chemokine activation to HBV 
eradication after primary exposure: comprehensive 
analysis from the window period to the clearance in the 
blood donor, patients and chimpanzees
Sachiyo Yoshio1, Masaya Sugiyama1, Hirotaka Shoji1, Yohei 
Mano1, Hiroyoshi Doi1, Eiji Mita2, Keiko Katayama3, Yuji Hoshi4, 
Shigeharu Uchida4, Masashi Mizokami1, Junko Tanaka3, Tat-
suya Kanto1; 1The Research Center for hepatitis and immunology, 
National Center for global health and medicine, Chiba, Japan; 
2National Hospital Organization, Osaka, Japan; 3Hiroshima Uni-
versity Institute of Biomedical and Health Sciences, Hiroshima, 
Japan; 4Central Blood Institute Japanese Red Cross Society, Tokyo, 
Japan
BACKGROUND&AIMS: Early kinetics of innate immune 
responses after the primary HBV exposure, including incuba-
tion phase, remains largely unknown . We aimed to clarify the 
dynamics of immune responses leading to HBV clearance, by 
enrolling subjects observed throughout the course of primary 
HBV infection including the window period . METHODS: We 
performed longitudinal and/or cross-sectional analyses of 40 
cytokines/chemokines and IFN-α/γ/λin the sera of four dif-
ferent groups of subjects with primary HBV infection: 1) One 
blood donor who repetitively donated blood to the Blood Cen-
ter during 15 weeks of window period (HBsAg-/HBV DNA-neg-
ative) and subsequent 4 weeks of HBV DNA-positive, 2) Six 
chimpanzees inoculated with HBV, 3) SCID-uPA mice repopu-
lated with human hepatocytes (chimeric mice) with HBV inocu-
lation, 4) Patients with 23 acute hepatitis (AH) (self-limited) and 
14 chronic hepatitis (CH) with hepatic flare (persistent infec-
tion) . In order to examine the mechanism of cytokine/chemo-
kine induction, we utilized the co-culture of HBV transfected 
Huh7 (HBV+Huh7) and plasmacytoid dendritic cells (pDCs), 
natural killer (NK) cells, monocytes and macrophages recov-
ered from healthy donors . RESULTS: We identified chemokines 
that link sequential activation of immune responses even with-
out overt hepatitis, resulting in HBV clearance 1) In the blood 
donor, CX3CL1, CCL27 and CXCL13 were elevated in the 
window period two weeks prior to the point of HBV DNA-posi-
tive . 2) In all chimpanzees, CX3CL1 and CCL27 were elevated 
at the first week of HBV inoculation within window period of 
5-10 weeks . CXCL9, CXCL10 and CXCL11 were robustly ele-
vated at the phase of HBV decline even without ALT elevation . 
Serum CXCL13 levels were much higher in chimpanzees who 
cleared HBV accompanying with high anti-HBs titer than those 
with delayed HBV clearance with low anti-HBs titer . 3) In chi-
meric mice, CX3CL1 was elevated 2 weeks prior to the emer-
gence of HBV DNA in the blood, followed by the increase of 
CXCL9/10/11 . 4) In self-limited AH patients, CXCL9/10/11 
and CXCL13 levels were much higher than those in CH with 
hepatic flare . In vitro, CX3CL1 was induced in HBV+Huh7 cells 
independently of immune cells . CXCL9/10/11 were robustly 
induced by HBV+Huh7 with the coexistence of pDCs and NK 
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cells . CXCL13 was produced from macrophages with the aid of 
pDC-derived IFN-α in response to HBV . CONCLUSIONS: In pri-
mary HBV infection, timely elevation of designated chemokines 
is an indicator of successful HBV eradication with anti-HBs sero-
conversion . The activation sequence is; CX3CL1 and CCL27 in 
the window period, subsequent CXCL9/10/11 and CXCL13 
at the phase of HBVDNA decline to its clearance .
Disclosures:
The following people have nothing to disclose: Sachiyo Yoshio, Masaya Sugi-
yama, Hirotaka Shoji, Yohei Mano, Hiroyoshi Doi, Eiji Mita, Keiko Katayama, 
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HBV RNA from Hepatitis B Patient Sera contains signif-
icant amounts of encapsidated spliced HBV RNA vari-
ants
Christine Espiritu1, Mollie Kelly1, Suping Ren1, Vincent Lau1, Scott 
Kuduk2, Lalo Flores1, Klaus Klumpp1, Angela M. Lam1; 1Biology, 
Novira Therapeutics, part of the Janssen Pharmaceutical Compa-
nies, Doylestown, PA; 2Chemistry, Novira Therapeutics, part of the 
Janssen Pharmaceutical Companies, Doylestown, PA
Background: HBV RNA has been detected in HBV replicat-
ing cells cultured supernatant and circulating sera of infected 
patients . Nucleoside analogs inhibit HBV DNA replication, but 
not the production of HBV RNA-containing particles . In con-
trast, core assembly modulators (examples: Bay 41-4109, NVR 
3-1983) block the secretion of both HBV DNA and RNA parti-
cles . Here we characterized the nature of HBV RNA in hepatitis 
B patient serum samples and infected HepaRG cells cultured 
supernatants . Methods: HBV RNA from cultured supernatants 
and patient serum samples were evaluated using detergent and 
nuclease treatments, both before and after extraction of nucleic 
acids . Immunoprecipitation was performed using anti-HBsAg 
antibodies . Secreted HBV RNA from cultured supernatants and 
patient sera were concentrated and examined by Northern 
blot . HBV RNA was reversed transcribed into cDNA using 3’ 
RACE long primer containing oligo(dT) and sequences corre-
sponded to the polyadenylated 3ʹ-end of HBV RNA . The result-
ing cDNA was amplified using primers designed to amplify 
pgRNA and sub-cloned into sequencing vector . Multiple cDNA 
clones were sequenced from infected cells cultured superna-
tants and patient serum samples . Results: HBV RNA was detect-
able in sera from hepatitis B patients and was not affected by 
S7 nuclease treatment, similar to the HBV RNA detected in 
the supernatants of infected HepaRG cells . HBV RNA in the 
infected cell supernatant and patient sera became susceptible 
to RNase digestion only after nucleic acid extraction . Particles 
containing HBV RNA could be precipitated with antibodies 
against HBsAg, and were still RNase resistant after detergent 
treatment, consistent with serum HBV RNA being present within 
enveloped capsid-containing particles . Northern blotting and 
sequence analysis showed that the population of secreted 
HBV RNA particles from both patient samples and cultured 
supernatants contained mostly spliced HBV RNA . Conclusions:  
Nuclease digestion and detergent treatment studies indicate 
that secreted HBV RNA was present within enveloped encap-
sidated particles . A significant amount of secreted HBV RNA 
particles from both cultured supernatants and patient samples 
contained spliced variants . Sequence analyses indicate that 
many of these spliced RNA variants are similar to those that 
have been previously identified in the livers of chronic hepatitis 
B patients or in transfected hepatoma cells . These spliced RNA 
variants are also similar to previously reported spliced or defec-
tive HBV DNA variants detected in patient serum .
Disclosures:

Christine Espiritu - Employment: Novira Therapeutics
Scott Kuduk - Employment: Novira Therapeutics
Lalo Flores - Employment: Novira Therapeutics; Management Position: Johnson 
& Johnson/Janssen
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Characterization of HDV and HBV kinetics during acute 
co-infection and interferon-alpha treatment in uPA/SCID 
chimeric mice with humanized livers 
Takuro Uchida2, Kevin Walsh1, Nobuhiko Hiraga2, Michio 
Imamura2, Christopher Koh3, Jeffrey Glenn4, Susan L. Uprichard1,5, 
Theo Heller3, Harel Dahari1, Kazuaki Chayama2; 1The Program 
for Experimental & Theoretical Modeling, Division of Hepatol-
ogy, Department of Medicine, Loyola University Medical Center, 
Maywood, IL; 2Department of Gastroenterology and Metabolism, 
Applied Life Sciences, Institute of Biomedical & Health Sciences, 
Hiroshima University, Hiroshima, Japan; 3Liver Diseases Branch, 
NIDDK, NIH, Bethesda, MD; 4Division of Gastroenterology and 
Hepatology, Stanford University School of Medicine, Stanford, 
CA; 5Department of Microbiology and Immunology, Loyola Univer-
sity Medical Center, Maywood, IL
Background/Aims: The characterization of hepatitis D virus 
(HDV) and hepatitis B virus (HBV) kinetics during acute co-in-
fection in humans is lacking due to the uncertainty of the exact 
time of infection and limited frequent kinetic data . Here we ana-
lyzed detailed virus kinetics during acute HDV/HBV coinfection 
in uPA/SCID mice with humanized livers from inoculation to 
steady state and during pegylated interferon-alpha (IFN) treat-
ment . Methods: 4 mice were inoculated with co-infected serum 
of HDV RNA (6 .0 log cp/ml) and HBV DNA (6 .0 log cp/ml) . 
Viral and human albumin (hAlb) levels were frequently mea-
sured from blood samples up to 12 weeks post infection (pi) 
and then during 8 weeks of IFN treatment . One mouse died 3 
weeks post initiation of IFN treatment (pt) . HBV DNA and HDV 
RNA were measured by real-time PCR . Results: As we observed 
in monoinfection (Hepatology .2014;60(4):1023-4A), HBV 
acute kinetics followed a multiphasic kinetic pattern consist-
ing of 5 phases: (i) an eclipse phase of median 5 [min-max 
2-10] day pi with undetectable viral load of <3 .0 log cp/ml, 
(ii) a rapid initial HBV increase with median doubling time, 
t2=9 .6[6 .9-12 .2] h, (iii) followed by a short 3 day plateau 
(n=2) or transient decrease (n=1) until day 10 pi, (iv) at which 
time there was a 2nd slower HBV amplification with t2=2 .5[2 .4-
2 .6] d until 5 weeks pi, (v) when HBV reached steady state at 
8 .7[8 .5-9] log cp/ml . HDV kinetic patterns were much simpler 
(perhaps due to higher assay limit of detection) with HDV below 
detection until week 2 pi followed by detectable amplification 
with t2=1 .3[1 .3-1 .4] day until week 5 pi when a plateau of 
9 .8[9 .5-10 .3] log cp/ml was observed . Upon IFN treatment, 
an initial delay of 1 .5[1-2] d was observed in which virus 
remained at pre-treatment levels . HBV subsequently decreases 
in a biphasic manner with a 3 day 1st phase rapid decline 
(t1/2=1[0 .8-1 .5] d) followed by a 2nd phase slower decline 
t1/2=10 .8[9 .1-10 .8] d . In contrast, HDV remained stable until 
3 weeks pt at 9 .5[8 .6-9 .9] log cp/ml before it declined 1 .3 
log cp/ml by week 4 and plateaued at a new lower level of 
8 .1[7 .4-8 .2] log cp/ml . The hAlb remained stable at 6 .8[6 .8-
7 .0] log mg/ml throughout acute infection and IFN treatment . 
Conclusions: Despite the absence of an adaptive immune 
response, HBV infection in mice is highly dynamic regardless 
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of the presence of HDV co-infection . After initiation of IFN treat-
ment, a short delay in HBV (1 .5d), but extremely long delay in 
HDV (3 weeks) were observed before significant changes in 
viral load were detectable, reminiscent of the long HDV delay 
(9d) and short (<1d) HBV delay observed in humans treated 
with IFN (Hepatology .2014;60(6):1902-10) .
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Michio Imamura - Grant/Research Support: Bristol-Meyers Squibb; Speaking and 
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pus, MSD
The following people have nothing to disclose: Takuro Uchida, Kevin Walsh, 
Nobuhiko Hiraga, Christopher Koh, Susan L . Uprichard, Theo Heller, Harel 
Dahari

19
Incidence and pattern of “de novo” hepatocellular carci-
noma in HCV patients treated with oral DAAs
Antonietta Romano2, Franco Capra9, Sara Piovesan1, Liliana 
Chemello2, Luisa Cavalletto2, Georgios Anastassopoulos1, Valter 
Vincenzi3, PierGirogio Scotton4, Sandro Panese5, Diego Tem-
pesta5, Martina Gambato2, Francesco P. Russo2, Tosca Bertin6, 
Maurizio Carrara7, Antonio Carlotto8, Giada Carolo9, Giovanna 
Scroccaro10, Alfredo Alberti1; 1DMM, University of Padova, 
Padova, Italy; 2University of Padova, Padova, Italy; 3Ospedale 
Belluno, Belluno, Italy; 4Ospedale Treviso, Treviso, Italy; 5Osped-
ale Venezia Mestre, Venezia, Italy; 6Ospedale Vicenza, Vicenza, 
Italy; 7Ospedale Bussolengo, Bussolengo, Italy; 8Ospedale San-
torso, Santorso, Italy; 9University of Verona, Verona, Italy; 10Regi-
one Veneto, Venezia, Italy
Recent data have suggested the possibility of increased risk of 
HCC during and after DAAs treatment in HCV patients with 
advanced liver disease . We have therefore analyzed inci-
dence of “de novo” HCC in a large cohort of HCV patients 
with advanced liver disease treated with oral DAAs and moni-
tored by the NAVIGATORE web-based platform in Italy . 2279 
HCV patients (66 .6% males, 85 .7% with cirrhosis, of whom 
91% Child A and 9% Child B, 62% HCV-1, 11 .2% HCV-2, 
18 .5% HCV-3, 8 .45% HCV-4, ) were included . Patients with 
a past history of HCC were excluded . The 2279 patients were 
treated with approved DAAs regimens and monitored monthly . 
At the time of this analysis, mean follow-up from initiation of 
DAA therapy was 224 .9 days . During this period, 27 patients 
developed HCC, and the overall calculated incidence x100 
patient-years was 2 .1 (95% CI : 1 .40-3 .10) . The correspond-
ing incidence values in different subgroups are described in the 
table . These values were not significantly different by log-Rank 
test  . HCC was diagnosed at week 4 in 3 patients, at week 8 
in 2 patients, at week 12 in 6 patients, between week 12 and 
week 24 in 7 patients and after end of treatment in 9 patients .
HCC was nodular with a typical vascular pattern in 46% while 
in 54% HCC had a more aggressive pattern being infiltrative 
and multifocal . SVR12 was achieved in 20 out of 27 patients 
who developed HCC, while the remaining 7 patients were 
relapsers . Multivariate analysis indicated that only baseline 
AST and Platelets count were statistically associated with HCC 
risk, while gender, Age, HCV genotype and DAA regimen 
were not . The best baseline predictor of the HCC risk was 
APRI, and the HCC risk increased linearly by 10% at each 1 

point increase in APRI value . These results indicate that in cir-
rhotic patients the incidence of HCC during the first 6-9 months 
following initiation of DAAs therapy is not different from that 
expected in untreated patients according to historical controls . 
However, the atypical HCC pattern seen in about half of the 
cases deserves better understanding .
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Uptake of and factors associated with direct-acting anti-
viral therapy among patients infected with hepatitis C 
virus in the Chronic Hepatitis Cohort Study, 2014-2015
Philip R. Spradling1, Jian Xing1, Loralee B. Rupp2, Anne C. Moor-
man1, Stuart C. Gordon2, Mei Lu2, Eyasu H. Teshale1, Joseph A. 
Boscarino3, Yihe Daida4, Mark A. Schmidt5, Scott D. Holmberg1; 
1Division of Viral Hepatitis, CDC, Atlanta, GA; 2Henry Ford Health 
System, Detroit, MI; 3Geisinger Health System, Danville, PA; 4Kai-
ser Permanente — Hawaii, Honolulu, HI; 5Kaiser Permanente — 
Northwest, Portland, OR
 Background: Limited information is available describing the 
uptake of direct acting antiviral (DAA) therapy for hepatitis C 
virus (HCV) infection among patients in general US healthcare 
settings . Methods: We analyzed data collected from HCV-in-
fected patients in the Chronic Hepatitis Cohort Study (CHeCS), 
an observational cohort study involving patients from health-
care organizations in Michigan, Pennsylvania, Oregon, and 
Hawaii, limiting analysis to patients with a clinical encoun-
ter during the previous two years . Uptake was defined as the 
proportion of patients infected with HCV as of December 31, 
2013 who were prescribed a DAA regimen (with or without 
interferon) during 2014 and started the regimen by August 
31, 2015 . Using multivariable analysis and controlling for 
relevant variables, we examined demographic and clinical 
characteristics associated with receipt of DAAs . Results: The 
cohort was comprised of 10,293 HCV-infected patients as of 
December 31, 2013, of whom 544 (5 .3%) started a DAA reg-
imen by August 31, 2015 . Factors independently associated 
with receipt of DAAs included higher annual income (adjusted 
Odds Ratios [aOR] 2 .4 and 1 .7 for income >$50K and 
$30K-$50K, respectively, vs . <$30K), higher FIB4 score (aORs 
2 .1, 2 .0, and 1 .5 for FIB4 >5 .88, 3 .25-5 .88, 2 .0-<3 .25, 
respectively, vs . <2 .0), genotype 2 infection (aOR 2 .2, vs . gen-
otype 1), higher Charlson comorbidity score (aORs 1 .3 and 
1 .4 for scores ≥2 and 1, respectively, vs . score of 0), pre-2014 
treatment failure (aOR 1 .9, vs . treatment-naive), and HIV coin-
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fection (aOR 1 .9, vs . HCV monoinfection) . Factors associated 
with a reduced likelihood of DAA receipt included non-His-
panic Black race/ethnicity (aOR 0 .7, vs . non-Hispanic Whites), 
having Medicaid coverage (aOR 0 .5, vs . private insurance), 
and receipt of care at one of the study sites (aOR 0 .3, vs . a 
tertiary hepatology referral site) . Sex, age, and duration of fol-
low-up were not associated with receipt of DAAs . Conclusions: 
Among patients in these general US healthcare settings, uptake 
of DAA therapy was low from January 2014-August 2015, 
and especially so among minority and Medicaid patients . Tar-
geted efforts to improve access to DAAs for these patients are 
essential to reduce morbidity and mortality from HCV infection .
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Effectiveness of Sofosbuvir, Ledipasvir/Sofosbuvir and 
Paritaprevir/Ritonavir/Ombitasvir and Dasabuvir-Based 
Antiviral Regimens for Hepatitis C in 17,847 patients in 
the Veterans Affairs National Healthcare System
George N. Ioannou1,2, Lauren A. Beste2, Michael Chang3, Pamela 
Green2, Elliott Lowy2, Judith Tsui1, Feng Su1, Kristin Berry2; 1Uni-
versity of Washington, Seattle, WA; 2Veterans Affairs Puget Sound 
Healthcare System, Seattle, WA; 3Veterans Affairs Portland Health-
care System, Portland, OR
Background and Aims:  We aimed to describe the real-world 
effectiveness of sofosbuvir (SOF), ledipasvir/sofosbuvir (LDV/
SOF) and paritaprevir/ritonavir/ombitasvir and dasabuvir 
(PrOD)-based antiviral regimens by HCV genotype and clin-
ically relevant subgroup . Methods: We identified 17,487 
HCV-infected patients who initiated antiviral treatment with 
regimens containing SOF (n=2986), LDV/SOF (n=11,327) or 
PrOD (n=3174) during the 18-month period from 01/01/2014 
to 6/30/2015 in the Veterans Affairs healthcare system 
nationally . Data through 04/15/2016 were analyzed to 
assess completion of treatments and ascertainment of sustained 
virologic response (SVR) . Results:  SVR rates were: 92 .8 (95% 
CI 92 .3-93 .2) for genotype 1-infected patients with no sig-
nificant difference between LDV/SOF and PrOD regimens; 
86 .2% (95% CI 84 .6-87 .7) for genotype 2-infected patients 
treated with SOF and ribavirin; 74 .8% (95% CI 72 .2-77 .3) 
for genotype 3-infected patients (including 77 .9% for LDV/
SOF plus ribavirin, 87 .0% for SOF plus pegylated-interferon 
plus ribavirin and 70 .6% for SOF plus ribavirin); and 89 .6% 
(95% CI 82 .8-93 .9) for genotype 4-infected patients . SVR 
rates in important subgroups for genotypes 1/2/3/4 respec-
tively included 90 .6%/77 .3%/65 .7%/83 .9% in cirrhotic 
patients, 92 .6%/80 .2%/69 .2%/93 .5% in treatment-experi-
enced patients, and 92 .8%/88 .0%/77 .5%/88 .3% in treat-
ment-naïve patients . The short, 8-week LDV/SOF monotherapy 
regimen resulted in excellent SVR rates (94 .3%) among eligible 
genotype 1-infected patients, but was used in only 48 .6% of 
genotype 1-infected patients eligible for 8-week therapy (i .e . 
treatment-naïve patients with viral load < 6 million IU/mL, 
without cirrhosis) . Long, 24-week regimens did not result in 
higher SVR rates and were rarely used despite being FDA-ap-
proved and AASLD/IDSA-recommended for certain genotype 1 
patients with cirrhosis . Conclusions: Remarkably high SVR rates 

were achieved in the VA national healthcare system, espe-
cially in genotype 1-infected patients, approaching the rates 
reported in clinical trials . Among genotype 1-infected patients, 
there was no significant difference in SVR rates between LDV/
SOF and PrOD regimens either in unadjusted or multivariable, 
propensity-score-adjusted analyses, and SVR rates >90% were 
achieved even in subgroups such as treatment-experienced or 
cirrhotic patients . Opportunities exist for cost-saving by using 
8-week LDV/SOF regimens in eligible genotype-1-infected 
patients, which were underutilized . There is substantial room 
for improvement in SVR among persons with cirrhosis who 
have genotype 2 or 3 infection .
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High Efficacy in Real-World Treatment of Cirrhotic 
Patients by Non-Specialist Providers
Benjamin Emmanuel1, Chloe Gross1, Henry Masur2, Shyam Kot-
tilil1, Sarah Kattakuzhy1; 1Division of Clinical Care and Research, 
Institute of Human Virology, University of Maryland School of Med-
icine, Baltimore, MD; 2Critical Care, National Institutes of Health, 
Bethesda, MD
Introduction: Although sustained virologic response utilizing 
direct acting antivirals (DAA) has led to high efficacy across 
patient subgroups, patients are still managed by experienced 
specialist physicians . We compared patients with and with-
out cirrhosis for efficacy and adherence to DAA therapy in 
a task-shifting model among community-based providers . 
Methods: Chronic HCV-infected patients of community health 
centers received non-randomized treatment from a special-
ist (infectious disease/hepatologist), primary care physician 
(PCP), or nurse practitioner (NP) in phase IV clinical trial in 
the District of Columbia . Staging was determined utilizing any 
AASLD-approved method in the last three years . The primary 
outcome was sustained virologic response (SVR) defined as 
undetectable HCV RNA viral load 12 weeks after treatment 
completion . Adherence to treatment visits was calculated as a 
composite percentage based on treatment duration . Statistical 
analysis included Chi-square or Fisher’s exact test and logis-
tic regression using SAS, version 9 .4 . Results: Six hundred 
patients began DAA therapy with Ledipasvir/Sofosbuvir from 
May to November 2015 with follow-up ongoing . Patients were 
predominately male (69%), black (96%), genotype 1a (72%), 
and treatment-naïve (82%), with 20% cirrhotic and 24% HIV/
HCV-coinfected . Patients with cirrhosis were more likely to be 
male, older, HIV-coinfected, and HCV treatment-experienced . 
There was no statistical significance in per-protocol SVR by 
provider type (NPs 94%, PCPs 95%, and Specialists 92%, 
P=0 .52) and cirrhosis status (with cirrhosis 90% vs . without cir-
rhosis 95%, P=0 .09) . The SVR by provider type among patients 
with cirrhosis (NPs 85%, PCPs 91%, Specialist 93%, P=0 .62) 
and without cirrhosis (NPs 97%, PCPs 96%, Specialists 92%, 
P=0 .19) were both not significant . Adherence to all treatment 
visits was not significantly different between patients with cir-
rhosis and without cirrhosis (63% vs . 62%, P=0 .70), but was 
lower among specialists (56%) compared to PCPs (63%) and 
NPs (73%) (P<0 .0001) . Patients who achieved SVR had higher 
adherence to treatment visits than those who did not achieve 
SVR (66% vs . 43%, P<0 .0001) . Conclusion: We demonstrate 
that task-shifting of HCV treatment to NPs and PCPs in commu-
nity health centers is effective for chronic HCV-infected patients 
with cirrhosis and high adherence to treatment visits is critical 
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for cirrhotic patients who require long-term care . This task-shift-
ing model could expand the scale of HCV therapy and close 
gaps in the HCV treatment cascade using non-specialist pro-
viders .
Disclosures:
Chloe Gross - Stock Shareholder: Merck, Pfizer, Johnson and Johnson
The following people have nothing to disclose: Benjamin Emmanuel, Henry 
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Sofosbuvir/Velpatasvir (SOF/VEL)-Based Regimens 
are Associated with Excellent Efficacy and a Significant 
Improvement of Patients-Reported Outcomes (PROs) 
across Patient Populations: From Non-Cirrhotics to Com-
pensated Cirrhotics to Decompensated Cirrhotics
Zobair M. Younossi1, Maria Stepanova2, Jordan J. Feld3, Stefan 
Zeuzem4, Mark S. Sulkowski5, Graham R. Foster6, Alessandra 
Mangia7, Michael R. Charlton8, Jacqueline G. O’Leary9, Michael 
P. Curry10, Fatema Nader2, Linda Henry2, Sharon Hunt2; 1Center 
For Liver Disease, Department of Medicine, Inova Fairfax Hospital, 
Falls Church, VA; 2Center for Outcomes Research in Liver Disease, 
Washington, DC; 3Toronto Center for Liver Disease, Toronto, ON, 
Canada; 4Johann Wolfgang Goethe University Medical Center, 
Frankfurt am Main, Germany; 5Johns Hopkins University, Balti-
more, MD; 6Queen Mary University London, London, United King-
dom; 7Casa Sollievo della Sofferenza Hospital, San Giovanni 
Rotondo, Italy; 8Intermountain Medical Center, Salt Lake City, UT; 
9Baylor University Medical Center, Dallas, TX; 10Beth Israel Dea-
coness Medical Center, Boston, MA
BACKGROUND: SOF/VEL is a pan-genotypic anti-HCV reg-
imen . We assessed the impact SOF/VEL±ribavirin (RBV) on 
PROs in HCV patients with and without decompensated cir-
rhosis . METHODS: 4 PRO questionnaires (SF-36, CLDQ-HCV, 
FACIT-F, WPAI:HCV-total of 26 domains) were collected in 
ASTRAL-1,2, 3 and 4 . Baseline PROs and treatment-emergent 
changes were compared among 3 groups (no cirrhosis, com-
pensated and decompensated cirrhosis) while receiving RBV+ 
and RBV- regimens . RESULTS: 1,701 patients received SOF/
VEL±RBV or SOF+RBV for 12 or 24 weeks: 1,112 without 
cirrhosis, 338 with compensated cirrhosis, 251 with decom-
pensated cirrhosis; 488 received RBV+ regimens [SOF+RBV 
(N=401) and SOF/VEL+RBV (N=87)] and 1,213 received 
SOF/VEL . Decompensated cirrhotics were older, more male, 
less treatment-naive, and had more pre-treatment depression 
and fatigue . (all p<0 .002) . SVR-12 was 84 .7% (SOF/VEL in 
decompensated cirrhosis, all GTs), 98 .5% (SOF/VEL non-cir-
rhotics, all GTs), 66 .3% (SOF+RBV in GT3 cirrhotics), 94 .7% 
(SOF+RBV in non-GT3 cirrhotics) and 94 .3% (SOF/VEL+RBV 
in decompensated cirrhotics, all GTs) . Cirrhotic patients had 
significantly lower baseline PROs (up to -33 .5 points on a 
universal 0-100 PRO scale in patients with decompensated 
cirrhosis in comparison to non-cirrhotics; p<0 .05 for all but 3 
PRO domains) . By the end of treatment with RBV+, changes in 
PROs were similar across 3 groups (all p>0 .01) and included 
moderate improvements in some PROs (up to +11 .8, p<0 .05) 
and moderate decrements in others (-7 .1, p<0 .05 for mental 
health PROs) . After treatment cessation, improvements from 
baseline (up to +12 .6 points by post-treatment week 4, up to 
+14 .2 by week 12, +17 .1 by week 24) were similar regard-
less of cirrhosis status (all p>0 .01) . In contrast, during treatment 
with SOF/LDV, greater improvements in PROs from baseline 
scores were observed in decompensated cirrhotics: by the end 
of treatment, the average across 26 PROs was +2 .3 points 
in non-cirrhotics, +4 .8 points in compensated cirrhosis, +7 .3 
points in decompensated cirrhosis (p<0 .05) . By SVR-12 fol-

low-up, PRO improvements were sustained in decompensated 
cirrhotics: average across PROs +5 .8 vs . +4 .1 in compen-
sated cirrhosis or no cirrhosis, p<0 .05 . In multivariate analysis, 
compensated cirrhosis was associated with additional +2 .3 
to +5 .0 points improvement of treatment-emergent PRO (all 
p<0 .05), decompensated cirrhosis – with +5 .5 to 9 .1 points 
(all p<0 .002) in SOF/VEL regimen . CONCLUSIONS: Decom-
pensated cirrhotics with HCV experience the greatest improve-
ment of PRO scores during treatment with SOF/VEL . SVR is 
associated with significant improvements in PROs, especially 
in decompensated cirrhotics .
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port: Fisher Scientific; Speaking and Teaching: Gilead, Abbvie, Merck, Astellas; 
Stock Shareholder: Medfusion
Michael P . Curry - Consulting: Alexion, Bristol Meyers Squib, Abbvie; Grant/
Research Support: Gilead Sciences, Conatus
The following people have nothing to disclose: Zobair M . Younossi, Maria Ste-
panova, Fatema Nader, Linda Henry, Sharon Hunt
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Cost Effectiveness Analysis of Pre vs. Post LT Treatment 
with All Oral Direct Acting Antivirals in Hepatitis C 
Patients with Hepatocellular Carcinoma in the US
Stevan A. Gonzalez1, Sammy Saab2, Ryan B. Perumpail3, George 
Cholankeril4, Aijaz Ahmed3, Zobair M. Younossi5; 1Baylor Health, 
Fort Worth, TX; 2UCLA, Los Angeles, CA; 3Stanford University 
Medical Center, Palo Alto, CA; 4Roger Williams Medical Center, 
Providence, RI; 5Inova Fairfax Hospital, Falls Church, VA
Background and Objective: All-oral direct acting antivirals 
(DAAs) have been shown to have high safety and efficacy in 
treating patients with Hepatitis C (HCV) awaiting liver trans-
plant (LT) . However, there is limited empirical evidence compar-
ing the health and economic outcomes associated with treating 
patients pre- vs . post-LT, particularly in patients with hepato-
cellular carcinoma (HCC) . The objective of this study was to 
analyze the cost-effectiveness of pre- vs . post-LT treatment with 
an all-oral DAA regimen among HCV patients with HCC . Meth-
ods: We constructed a decision-analytic Markov model of the 
natural disease progression of HCV in HCC patients waitlisted 
(WL) for LT . The model followed a hypothetical cohort of 1,000 
patients with a mean age of 50 over a 50 year horizon from 
a third-party US payer perspective, and estimated their health 
and cost outcomes based on pre- vs . a post-LT treatment with 
an oral DAA . Transition probabilities and utilities were based 
on the literature and hepatologist consensus . SVR rates were 
sourced from ASTRAL-4 and SOLAR-1, -2 . Costs were sourced 
from RedBook, Medicare fee schedules, and published litera-
ture . Results: The post-LT treatment arm had a mean time on 
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WL of 0 .72 years and a 5 .8% probability of death on the 
WL, vs . 0 .73 (+0 .6%) and 4 .9% (-14 .9%) in the pre-LT arm . 
Over the model time horizon, the post-LT treatment arm yielded 
806 patients with SVRs and 449 liver-related deaths, vs . 947 
(+17 .5%) and 416 (-7 .4%) in the pre-LT arm . The pre-LT treat-
ment strategy resulted in 12 .2 per-patient quality-adjusted 
life years (QALYs), 14 .5 life years (LYs), and $301,723 per 
patient lifetime costs vs . 11 .1, 13 .9, and $247,641 in the 
post-LT arm . As such, the pre-LT treatment strategy was found 
to be the most cost-effective, with an ICER of $45,778 . Based 
on one-way deterministic sensitivity analyses, our results were 
most sensitive to the utility of patients post-LT, treatment SVR 
rates, and LT costs . Conclusion: The timing of antiviral treatment 
for HCV patients with HCC relative to LT is an important area 
of clinical and policy research . Our results indicate that pre-LT 
treatment with a highly effective, all-oral DAA regimen is the 
most cost-effective strategy for the treatment of HCV patients 
with HCC waitlisted for LT .
Disclosures:
Stevan A . Gonzalez - Speaking and Teaching: Gilead, Salix, AbbVie, Merck
Sammy Saab - Advisory Committees or Review Panels: BMS, Gilead, Merck, 
Janssen; Grant/Research Support: Gilead; Speaking and Teaching: BMS, Gil-
ead, Merck, Janssen, Salix, Onyx, Bayer, Janssen; Stock Shareholder: Achillion, 
Johnson and Johnson, BMS, Gilead
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: Ryan B . Perumpail, George 
Cholankeril, Zobair M . Younossi
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A Frailty Index for Patients with End-Stage Liver Disease 
Improves MELDNa Prediction of Waitlist Mortality
Jennifer C. Lai2, Kenneth E. Covinsky2, Jennifer L. Dodge2, W 
John Boscardin1, Dorry L. Segev3, John P. Roberts4, Sandy Feng4; 
1Biostatistics, University of California, San Francisco, San Fran-
cisco, CA; 2Medicine, University of California, San Francisco, San 
Francisco, CA; 3Surgery, Johns Hopkins Medical Institute, Balti-
more, MD; 4Surgery, University of California, San Francisco, San 
Francisco, CA
Background: Cirrhosis is characterized by muscle wasting, mal-
nutrition, and functional decline that confer excess mortality not 
well quantified by the MELD score . While these extra-hepatic 
manifestations can be captured by a multitude of frailty mea-
sures, no consensus exists on which measures best represent 
frailty and predict mortality in cirrhotics . We aimed to identify 
a parsimonious group of frailty measures that enhance mortality 
prediction in cirrhotics . Methods: Consecutive outpatients listed 
for LT without MELD exceptions were assessed with candidate 
physical frailty measures including gait speed, chair stands, 
30-sec balance, grip strength, instrumental activities of daily liv-
ing (IADL), weight loss, exhaustion, and physical activity . We 
used best subset selection analyses with Cox regression to iden-
tify multiple subsets of candidate frailty measures that best pre-
dicted the outcome of waitlist mortality=death or delisting due 
to sickness . The final Frailty Index was selected using measures 
of statistical accuracy (Akaike information criterion, C-statistic) 
and assessments of clinical utility . The net reclassification index 
evaluated the % of patients correctly reclassified by adding the 
Frailty Index to MELDNa . Results: Included were 536 cirrhotics 
listed for LT: 41% female, median (interquartile range) age 
was 58y (50-63), MELDNa was 18 (15-23) . By a median 
follow up of 11 months, 107 (20%) died/were delisted . The 
final Frailty Index included 3 measures: grip strength, chair 
stands, and balance. The ability of MELDNa and the Frailty 
Index to correctly rank patients according to their 3-mo waitlist 

mortality risk (i .e ., C-statistic) was 0 .79 and 0 .75, respectively, 
but 0 .82 for MELDNa + Frailty Index together . Compared with 
MELDNa alone, MELDNa + Frailty Index correctly re-classified 
13% of deaths/delistings (p=0 .03) and 8% of non-deaths/del-
istings (p=0 .003) for a total net reclassification index of 21% 
(p=0 .001) . Compared to those with robust Frailty Index scores 
(≥75%ile), cirrhotics with poor Frailty Index scores (≤25%ile) 
were more impaired by gait speed, IADL difficulty, exhaus-
tion, and low physical activity, as well as subjective clinician 
assessment [p<0 .001 for each] . Conclusions: Our Frailty Index 
for cirrhotics, comprised of 3 performance-based metrics, has 
construct validity for the concept of frailty and improves risk 
prediction of waitlist mortality over MELDNa alone, correctly 
reclassifying 21% of cirrhotics. Our data strongly support the 
routine assessment of frailty to enhance the care of cirrhotics 
awaiting liver transplantation .
Disclosures:
John P . Roberts - Consulting: medsleuth; Stock Shareholder: gilead, alexion
Sandy Feng - Consulting: Novartis, Quark
The following people have nothing to disclose: Jennifer C . Lai, Kenneth E . Covin-
sky, Jennifer L . Dodge, W John Boscardin, Dorry L . Segev
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Pre or Peri-Transplant HCV RNA Negativization Reduces 
Early Allograft Dysfunction in Hepatitis C Recipients
Silvia Martini1, Francesco Tandoi2, Bruna Lavezzo3, Silvia Strona1, 
Marco Sacco1, Giorgia Rizza2, Francesco Lupo2, Giorgio Maria 
Saracco1, Mauro Salizzoni2, Renato Romagnoli2; 1Gastrohepa-
tology Unit, AOU Città della Salute e della Scienza, Torino, Italy; 
2Liver Transplant Center, General Surgery 2U, AOU Città della 
Salute e della Scienza, Torino, Italy; 3Anesthesia and Intensive 
Care Unit 3, AOU Città della Salute e della Scienza, Torino, Italy
Background & aims . Early allograft dysfunction (EAD) after 
liver transplant (LT) (at least 1 among: bilirubin ≥10 mg/dL 
or INR ≥1 .6 on day 7 and AST/ALT >2000 IU/L within the 
first 7 days after LT) was associated with graft and patient 
(pt) survival at 6 months, donor age >45 years (y) and MELD 
being significant EAD risk factors1 . While donor age is rising 
to meet organ shortage, direct-acting antiviral agents (DAA) 
are revolutionizing outcomes of HCV pts . We evaluated EAD 
incidence and risk factors in HCV recipients . Patients . From 
11-2002 to 04-2016, 592 HCV pts underwent a first LT with 
grafts from brain-dead HCV-negative donors . Median recipient 
age 55 .7 y, males 80 .6%, BMI 25, MELD at LT 15, hepato-
cellular carcinoma (HCC) 53 .0%; median donor age 63 y . 
At LT, 523 (88 .3%) were HCV RNA positive and 69 (11 .7%) 
negative . HCV RNA negativization was achieved and main-
tained with pre-LT antiviral therapy (53 pts) or pre+preemptive 
post-LT course (16 pts); 52 (75 .4%) pts received DAAs and 
17 (24 .6%) interferon-based therapy . Results . Overall EAD 
incidence was 53 .2%; 6-month graft and pt survival rates were 
86 .9% and 91 .0% in EAD recipients vs . 97 .4% and 97 .8% in 
those without EAD (p<0 .001 for both) . Table 1 shows differ-
ences between EAD and non-EAD pts at univariate analysis . At 
multivariable logistic regression, graft macrovesicular steatosis 
≥30% (OR 7 .60, p=0 .013), cold ischemia time (CIT) ≥8 hours 
(h) (OR 2 .22, p<0 .0001), HCV RNA positivity at LT (OR 1 .82, 
p=0 .043), MELD at LT <15 (OR 0 .61, p=0 .018) were signifi-
cant predictors of EAD . Conclusion . In our HCV pts, we found 
a negative impact of EAD on 6-month graft and pt survival, 
while pre-LT or peri-LT HCV RNA negativization reduced EAD 
incidence . Preventing graft HCV infection at reperfusion by 
HCV therapy and minimizing CIT could improve LT outcomes in 
countries mostly relying on elderly donors . 1Olthoff et al . Liver 
Transpl 2010;16:943
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Table 1

Numerical variables: median [Q1-Q3] . Categorical variables: 
prevalence (%) .
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Long-term implantation of bioengineered liver using 
organ scaffold with/without human iPS derived cells in 
large animal
Hiroshi Yagi, Kazuki Tajima, Hibi Taizo, Yuta Abe, Minoru Kitago, 
Masahiro Shinoda, Osamu Itano, Yuko Kitagawa; Surgery, Keio 
University School of Medicine, Shinjuku-ku, Japan
To establish clinically reliable bioengineered liver graft, we 
have been investigated a tissue engineering approach “decel-
lularized organ frame” by discarding viable cells from native 
tissues, which can maintain large number of different cell types 
required for organ regeneration . The aim of this study was to 
generate native tissue derived organ frame for the development 
of liver regenerative therapy, with primary porcine derived 
cells or human iPS derived cells . De/recellularization protocols 
such as organ harvest, de/recellularization and transplantation 
were standardized to establish pre-clinical large animal model 
for organ regenerative therapy . Especially, the procedure for 
introduction of a large number of different cell types into the 
expected location of the parenchymal/non-parenchymal space 
was critical and was finally established by using pressure mon-
itoring system . In addition, angiography after transplantation 
of the liver graft revealed the continuous blood flow throughout 
the graft from surgically connected portal vein through inferior 
vena cava . Interestingly, the histological analysis of the tis-
sue from the liver graft in 30 days after the implantation into 
porcine revealed that not only sufficient angiogenesis spread 
through the graft but also bile production and accumulation 
from the repopulated hepatocytes . Finally, a large number of 
human iPS derived hepatic progenitor cells and mesenchymal 
stem cells were introduced into the porcine scaffold and suc-
cessfully transplanted into the porcine body under immune sup-
pression . The liver graft with iPS derived cells were evaluated 
7 days after the surgery, which showed clusters of hepatocyte 
like cells with hepatic markers . We believe that this large ani-
mal model could help developing a novel therapeutic strategy 
using regenerative approach with an attractive tissue engineer-
ing technology .

Disclosures:
Hiroshi Yagi - Advisory Committees or Review Panels: ReproCELL inc .
The following people have nothing to disclose: Kazuki Tajima, Hibi Taizo, Yuta 
Abe, Minoru Kitago, Masahiro Shinoda, Osamu Itano, Yuko Kitagawa
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Predicting cytomegalovirus viremia after liver or intes-
tine transplantation (LTx, ITx) with CMV-specific T-cell 
subsets
Chethan Ashokkumar, George V. Mazariegos, Michael Green, 
Marian Michaels, Rakesh Sindhi; SURGERY, UNIVERSITY OF 
PITTSBURGH, Pittsburgh, PA
Background: Identifying recipients who may experience 
CMV viremia after LTx or ITx can potentially enhance deci-
sion making about the need for, and the timing and length 
of prophylactic antiviral therapy . Host immunity to CMV can 
be measured with CMV-specific T-cells, which express CD40 
ligand or CD154(CD154+T-cells)** . Whether this immunity 
is best detected with a particular T-cell subset in clinical sub-
jects is less well known . Purpose/Methods: CD154-expressing 
CMV-specific-T-cells and their memory and naïve subsets were 
measured in single samples from 43 subjects with LTx and ITx 
who were experiencing CMV viremia (n=16) or those who 
were not viremic but were seropositive (CMVIgG+, n=27) . 
CMV viremia was defined as >100 CMV copies/ml whole 
blood by PCR . Peripheral blood leukocytes from single blood 
samples obtained after transplantation were stimulated with an 
overlapping peptide mix of CMV-pp65 antigen and CD154+T-
cell frequencies measured with flow cytometry in 43 children 
with LTx or ITx . CD154-expressing cells were measured in the 
parent T-cell, the T-helper (Th) and T-cytotoxic (Tc) subsets, as 
well as their memory (CD45RO+) and naïve (CD45RO-) sub-
sets . Results: Median age is 11 .8 years (range 0 .4-27), Male: 
Female gender distribution 17:26, LTx: ITx 35:8 . Samples were 
obtained at median 517 days (17-5440) after transplantation . 
Distribution of CD154-expressing T-cells (1 .7+/-0 .3 vs 5+/-
0 .4, p<0 .001) and their memory (2 .3+/-0 .5 vs 6 .1+/-0 .5, 
p<0 .001) and naïve (1 .5+/-0 .3 vs 4 .7+/-0 .4, p<0 .001) sub-
sets as well as all other Th and Tc subsets were lower among 
viremic subjects compared with non-viremic and CMV seropos-
itive recipients . In logistic regression analysis, which also incor-
porated age, gender, tacrolimus whole blood levels and time 
of sampling after transplantation, CD154-expresing memory 
T-cells ≤ 3 .5% were present in 15/16 children with CMV vire-
mia (sensitivity 93 .7%) and 2/27 seropositive recipients who 
were not viremic (specificity 25/27 or 92 .7%) . Conclusions: 
CMV-specific memory T-cells which express CD154 identify 
LTx and ITx recipients at risk for post-transplant cytomegalovirus 
viremia with accetable performance, and require additional 
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validation . **Patent application: US20060275752, Assignee 
University of Pittsburgh, Licensee Plexision, Inc, Pittsburgh .
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Blocking platelet activation dramatically accelerates 
liver recovery from acetaminophen induced sterile liver 
injury
Abhishek Chauhan1, Samuel Bourke1, David H. Adams1, Steve 
P. Watson2, Patricia F. Lalor1; 1Immunotherapy and Immunology, 
University of Birmingham, Birmingham, United Kingdom; 2Institute 
of Cardiovascular Sciences, Birmingham, United Kingdom
Introduction Acetaminophen (APAP) toxicity is the main cause 
of acute liver failure in the west . Targeting platelet function 
may represent a therapeutic option in these patients; platelets 
have roles beyond haemostasis and specifically in the liver 
drive diverse processes ranging from fibrosis to regeneration . 
Little is known about the role of platelets in toxic liver injuries 
such as APAP overdose . The platelet receptor CLEC-2 mediates 
powerful platelet activation; its ligand podoplanin (PDPN) is 
ubiquitously expressed and upregulated on a variety of cells 
during inflammation . We sought to investigate whether block-
ing CLEC-2 dependent platelet activation modifies liver dam-
age induced by APAP or carbon tetrachloride (CCL4) . Methods 
and results Mice with CLEC-2 deficient platelets (PF4Cre-
Clec1bfl/fl) or wild type (WT) mice were treated with either 
intraperitoneal (IP) APAP (350mg/kg) or CCL4 (1mg/kg) . 
Although the initial amount of liver injury was similar in both 
groups (24h post CCl4 WT ALT 2509±457IU/L vs CLEC1bfl/
flPf4Cre 3816±1210 IU/L); subsequent analysis in both the 
APAP and CCl4 treated mice revealed rapid liver healing in the 
PF4CreClec1bfl/fl mice compared to WT mice(24h post APAP 
ALT:WT 6768±2048 IU/L vs CLEC1bfl/flPf4Cre 317±153 
IU/L, 48h post CCl4 ALT:WT 4451±886 IU/L vs CLEC1bfl/flPf-
4Cre 810±449 IU/L) . Mice deficient in the CLEC-2 ligand-PD-
PN(Vav1-iCre+PDPNfl/fl)also exhibited accelerated healing 
after liver injury . Furthermore targeting this pathway therapeuti-
cally using a specific PDPN antibody in WT mice dramatically 
enhanced healing from both CCl4 and APAP injury compared 
to sham treated controls (Sham treated ALT- 6768±2048 IU/L 
vs AB treated 238±86 IU/L-24h post IP APAP) . Immunohisto-
chemical staining and PCR analysis confirmed PDPN upregu-
lation on Kupffer cells (KCs) in explanted human APAP injured 
livers and thus relevance of this pathway in human disease . In 
vitro KC isolation and culture experiments coupled with in vivo 
analyses, revealed that CLEC-2-deficient platelets interact with 
KCs and enhance TNF-a production . Enhanced TNF-a produc-
tion in Pf4creClec1bfl/fl mice increases hepatic neutrophil accu-
mulation, which correlated with liver healing . Blocking either 
TNF-a using an antibody (etanercept) or depleting neutrophils, 
restored liver damage in PF4creClec1bfl/fl mice to WT levels . 
Conclusion Our data demonstrates a critical role for platelet 
activation via CLEC-2 in driving liver damage . Targeting this 
axis therapeutically in sterile liver injury greatly enhances liver 
recovery and thus may represent a novel treatment for toxic 
liver injury in humans . This work was supported by the Well-
come Trust and British Heart Foundation .
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Neurocognitive and Health Related Quality Of Life Out-
comes in the First Year after Pediatric Acute Liver Failure
Lisa G. Sorensen1, Katie Neighbors1, Regina M. Hardison2, James 
W. Varni3, Vicky L. Ng4, Robert H. Squires5, Estella M. Alonso1; 
1Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, 
IL; 2Epidemiology, University of Pittsburgh, Pittsburgh, PA; 3Pedi-
atrics, Texas A&M University, College Station, TX; 4Paediatrics, 
Hospital for Sick Children, Toronto, ON, Canada; 5Pediatrics, 
Children’s Hospital of Pittsburgh, Pittsburgh, PA
Pediatric acute liver failure (PALF) is a rare but life threatening 
event whose functional outcomes are poorly understood . We 
determined the prevalence of neurocognitive (NC) impairment 
and reduced health related quality of life (HRQOL) in PALF 
survivors . METHODS: A multi-center study examined NC and 
HRQOL outcomes prospectively . At 6 and 12 months (6m, 
12m) after enrollment, surveys of executive function (EF) were 
completed for patients age 2-16 years (yrs), and HRQOL 
for age 2-19 . At 12m, patients age 3-16 yrs completed NC 
testing . NC scores were compared to norms by Kolmogor-
ov-Smirnov test and EF scores were examined categorically 
(z= <-2, <-1 to -2, <0 to -1, ≥0) by X2 goodness of fit . Predic-
tors of aggregate “at risk” motor and attention/EF outcomes 
were examined by univariate analysis . HRQOL scores were 
compared to a healthy matched sample . RESULTS: 25 patients 
completed NC testing; 52 had parent-report HRQOL at 6m, 
43 at 12m . Median (IQR) age at 12m was 8 .0 (4 .0-14 .0) NC 
/ 5 .5 (3 .0–14 .5) HRQOL . 44% NC / 48% HRQOL patients 
had indeterminate etiology, 28% NC / 21% HRQOL had peak 
hepatic encephalopathy (HE) Grade III or IV, and 52% NC 
/ 50% HRQOL had liver transplant (LT) . Beery VMI-6 Motor 
Coordination (mean=85 .1±15 .2 p<0 .001) and Visual Motor 
Integration (mean=90 .3±14 .1, p<0 .001) fell below norms 
(mean=100±15), but Full Scale IQ on Wechsler Scales and 
attention on Conners Continuous Performance Test did not . The 
distribution of Behavior Rating Inventory of Executive Function 
(BRIEF) scores was shifted downward on parent-report (pre-
school age) for all indices at 6m (n=14, p≤0 .003); Global 
Executive Composite and Emergent Metacognition at 12m 
(n=10, p=0 .03) . BRIEF school age parent (6m/12m n=17/16) 
and self-report (n=14/12) did not differ from normal . Age, LT, 
parent education, HE and diagnosis did not predict motor or 
attention/EF . Self and parent-report on Pediatric Quality of 
Life Inventory™ (PedsQL™) 4 .0 Generic and Multidimensional 
Fatigue (MF) scales fell below the healthy sample at both time 
points (nearly all p<0 .001; table 1) . CONCLUSIONS: Within 
the first year, PALF survivors show deficits in motor skills, EF, 
and HRQOL, including cognitive fatigue . Larger prospective 
studies are needed to further explore functional outcomes pre-
dictors .

Self-Report

*p<0 .01 **p<0 .001
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No Benefit from Modest Alcohol Use in Nonalcoholic 
Fatty Liver Disease (NAFLD)
Veeral H. Ajmera1, Patricia H. Belt2, Laura Wilson2, Ryan M. Gill3, 
Rohit Loomba4, David E. Kleiner5, Brent A. Tetri6, Norah Terrault1; 
1Gastroenterology, UCSF, San Francisco, CA; 2Johns Hopkins Uni-
versity, Baltimore, MD; 3Pathology, UCSF, San Francisco, CA; 
4UCSD, San Diego, CA; 5Pathology, National Cancer Institute, 
Bethesda, MD; 6Saint Luis University, Saint Louis, MO
Cross-sectional studies in patients with NAFLD have reported 
a lower prevalence of severe disease in modest drinkers com-
pared to the abstinent, suggesting modest alcohol use may 
have a positive influence on the natural history of NAFLD . 
Using a prospective cohort of adults from the NASH Clinical 
Research Network (NASH CRN), we sought to evaluate the lon-
gitudinal association between modest alcohol use and changes 
in histologic features of NAFLD in paired liver biopsies . NASH 
CRN participants with NAFLD (confirmed on central histology 
review), age ≥ 21 years with 2 or more biopsies and alcohol 
history were included . Participants in treatment arms of trials 
or with biopsies <1 year apart were excluded . Those who 
reported >2 drinks/day, binge drinking or non-drinkers who 
were former drinkers were also excluded . Changes in grade 
of steatosis, hepatocyte ballooning, lobular inflammation, por-
tal inflammation, stage of fibrosis and NAFLD Activity Score 
(NAS) were evaluated using ANCOVA . Of 304 participants 
(83% white, 70% female, mean age 47 years) meeting entry 
criteria, 187 (62%) were modest alcohol users (≤2 drinks/day) 
and the remaining 117 were abstinent . At baseline, modest 
alcohol users were more often white (87% vs 76%, p=0 .02), 
more likely to have ever smoked (42% vs 31% p=0 .05), had 
lower alkaline phosphatase (78 vs 86 U/L p=0 .002), and 
lower incidence of definite NASH (58 .3% vs 73 .5% p=0 .01) . 
On follow up biopsy (mean ± SD of 47 ± 27 and 47 ± 23 
months between biopsies for modest drinkers and non-drinkers 
respectively p=0 .93) modest drinkers compared to non-drinkers 
had significantly less improvement in steatosis grade (adjusted 
change -0 .29 vs -0 .48 grades, p=0 .03) but there were no sig-
nificant differences in other histological factors (Table) . Conclu-
sions: Modest alcohol use is associated with less improvement 
in steatosis on paired liver biopsies and with no statistically 
significant differences in other histological characteristics of 
NAFLD including fibrosis . Our findings challenge the previous 
cross-sectional studies that suggested possible benefit associ-
ated with modest alcohol use on NAFLD histology .

Changes in histologic features from baseline to follow up biopsy

*p values were calculated using ANCOVA adjusted for baseline 
value of the outcome
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First-in-Human experience with LJN452, an orally avail-
able non-bile acid FXR agonist, demonstrates potent 
activation of FXR in healthy subjects
Michael K. Badman1, Sachin Desai1, Bryan Laffitte2, Marc Decris-
tofaro1, TsuHan Lin1, Jin Chen1, John F. Reilly1, Lloyd Klickstein1; 
1Novartis Institutes for BioMedical Research, Cambridge, MA; 
2Genomics Institute of the Novartis Research Foundation, San 
Diego, CA
OBJECTIVE: A randomized, double-blind, placebo-controlled, 
First-in-Human, study was performed to assess safety, tolerabil-
ity, pharmacokinetics, and pharmacodynamics of single- and 
multiple-ascending doses and food effect of LJN452 in healthy 
subjects . METHODS: Single Ascending Dose (SAD): cohorts 
of subjects (6 active: 2 placebo) received an oral dose of 
LJN452 of in the range 10 μg to 3 mg whilst fasting . Subjects 
from one cohort returned to receive a second dose of LJN452 
with an FDA defined high fat meal . Multiple Ascending Dose 
(MAD): cohorts of subjects (6 active: 2 placebo) and a cohort 
of obese subjects (7 active: 4 placebo) received 14 once daily 
oral doses of LJN452 in the range 10 to 100 μg . RESULTS: 
In total, 95 subjects were enrolled in this study and received 
at least one dose of LJN452 or matching placebo . SAD: No 
drug related SAEs were observed . Dose-dependent exposure 
was observed and exposure increased by approximately 60% 
when LJN452 was taken with food . Dose dependent eleva-
tions of FGF19, a marker of FXR activation, were noted with 
a median Cmax FGF19 of 1750 pg/mL at 3 mg LJN452 . 
MAD: LJN452 was generally well tolerated in multiple doses 
up to 100 μg . Transient elevations of ALT/AST were observed 
at 60 μg and above with an absence of elevation of other 
liver enzymes . LJN452 was discontinued in 2 subjects at 100 
μg and a drug related SAE reported relating to elevation of 
ALT/AST without clinical sequelae . No drug related itch was 
reported after multiple dosing . Dose dependent increases of 
FGF19 were observed with median FGF19 Cmax 1054 pg/mL 
at 100 μg LJN452 . The median maximal change from baseline 
of FGF19 was similar at day 1 and day 14 across the range of 
LJN452 doses tested . Trends in Total, LDL- and HDL- cholesterol 
did not differ between those treated with LJN452 or placebo 
in either lean or obese subjects . CONCLUSIONS: LJN452 is 
a potent, orally available, non-bile acid FXR agonist with phar-
macokinetics suitable for once daily dosing . In healthy subjects, 
LJN452 was generally safe and well-tolerated at single doses 
up to 3 mg and dose-dependent pharmacodynamic elevation 
of FGF19 demonstrated potent compound agonist activity on 
FXR . High potency non-bile acid FXR agonists potentially pres-
ent an opportunity to engage the pharmacological target with-
out adverse effects on LDL cholesterol or eliciting itch . Based on 
these data, LJN452 currently is being evaluated in patients with 
non-alcoholic steatohepatitis (NASH), primary biliary cholangi-
tis (PBC) and primary bile acid diarrhea .
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A Phase 2 Study of BMS-986036 (Pegylated FGF21) in 
Obese Adults with Type 2 Diabetes and a High Preva-
lence of Fatty Liver
Edgar D. Charles1, Brent A. Tetri2, Yi Luo1, Chunyu Kate Wu1, 
Rose Christian1; 1Bristol-Myers Squibb, Lawrenceville, NJ; 2Saint 
Louis University, St. Louis, MO
Background: Fibroblast growth factor 21 (FGF21), a non-mito-
genic hormone, is an important regulator of glucose and lipid 
metabolism . FGF21 analogs improve insulin sensitivity and 
lipid profiles, which contribute to nonalcoholic steatohepatitis 
(NASH) pathogenesis, in preclinical models as well as in obese 
humans with T2DM . BMS-986036 is a pegylated recombinant 
human FGF21 with an extended elimination T1/2 . T2DM is a 
risk factor for NAFLD, NASH and fibrosis . This study aimed to 
determine if BMS-986036 is an effective treatment for T2DM 
and its metabolic complications, which are highly associated 
with NASH pathogenesis . Methods: In this randomized, pla-
cebo (PBO)-controlled Phase 2 trial, 120 obese (BMI 30-50 
kg/m2) subjects with T2DM on diet and exercise alone or 
with metformin received subcutaneous (SC) BMS-986036 1 
mg QD, 5 mg QD, 20 mg QD, or 20 mg QW vs . PBO for 
12 wks . Primary endpoints (EP) were safety, tolerability and 
HbA1c; secondary EP included body weight, insulin sensitivity 
(composite insulin sensitivity index, CISI) and pharmacokinet-
ics (PK) . Exploratory EP included circulating triglycerides, LDL, 
HDL, adiponectin and Pro-C3 (N-terminal type III collagen pro-
peptide), a biomarker associated with hepatic fibrosis . Results: 
At baseline, mean age was 56 years, female 53%, white 79%, 
Hispanic 25%, mean weight 96 .2 kg, mean BMI 34 .8 kg/
m2, mean HbA1c 7 .6%, metformin use 47%, statin use 44% . 
100/104 (86 .2%) had fatty liver index ≥60, indicating a high 
prevalence of fatty liver . PK was linear and Ctrough was sta-
ble during dosing . BMS-986036 did not meaningfully change 
HbA1c or body weight . BMS-986036 improved CISI (20 mg 
vs PBO, p=0 .03) and led to dose-dependent improvements in 
triglycerides, LDL and HDL, as well as increases in serum adi-
ponectin (Table 1) and decreases in serum Pro-C3 . There were 
no deaths or discontinuations due to SAEs . No AEs appeared 
to be dose-dependent, although diarrhea (14 .6% vs 4 .2%), 
nausea (6 .3% vs 0%) and dyspepsia (6 .3% vs 0%) were more 
frequent for BMS-986036 vs PBO . 95 .1% of AEs were mild or 
moderate . No subjects had laboratory-confirmed hypoglyce-
mia and injection site reactions were infrequent (4 .2%) . Conclu-
sions . BMS-986036 improved insulin sensitivity, triglycerides, 
HDL and LDL in T2DM patients with a high prevalence of fatty 
liver . BMS-986036 addresses metabolic derangements that 
may contribute to NASH pathogenesis . Furthermore, improve-
ments in adiponectin and Pro-C3 suggest that BMS-986036 
may have an independent anti-fibrotic effect . Results support 
further clinical trials in NASH .

Wk12 Adiponectin-% Change from D1
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Not Just What, but also When You Eat: Analyzing the 
Impact of Meal Timing Patterns on Non-Alcoholic Fatty 
Liver Disease
James Philip G. Esteban1, Lisa E. Rein2, Aniko Szabo2, Samer 
Gawrieh3, Kia Saeian1; 1Division of Gastroenterology and Hepa-
tology, Medical College of Wisconsin, Milwaukee, WI; 2Division 
of Biostatistics, Institute for Health and Society, Medical College 
of Wisconsin, Milwaukee, WI; 3Division of Gastroenterology and 
Hepatology, Indiana University, Indianapolis, IN
Introduction Hepatic metabolic pathways exhibit circadian 
rhythmicity . Meal timing is believed to be an important cue 
that keeps the liver in phase with the 24-hour day . Circadian 
misaligned meals may result in a milieu that promotes liver 
steatosis and inflammation and meal timing has been shown to 
be an emerging risk factor for obesity and diabetes . This study 
aims to evaluate if meal timing impacts non-alcoholic fatty liver 
disease (NAFLD) risk . Methodology Data was obtained from 
the third National Health and Nutrition Examination Survey 
(NHANES III, 1988-94), which included a 24-hour dietary 
recall and gall bladder ultrasound (US) . Subjects with incom-
plete data, hepatitis B or C infection, significant alcohol intake, 
and hepatotoxic medication use were excluded . A 24-hour 
day was divided a priori into 4 intervals: 2200-0400, 0400-
1000, 1000-1600 and 1600-2200 . Meal times and calorie 
intake as % of total daily intake were expressed as quartiles . 
Skipped meals were noted . Multivariate regression–adjusting 
for age, sex, ethnicity, smoking, alcohol use and total daily 
calories–estimated the effect of meal timing on US steatosis 
and NAFLD fibrosis score (NFS) . Results A total of 9,015 adults 
were included in the analysis . Multivariate regression showed 
that more meals per day lowered the odds of severe steatosis 
and high probability NFS by about 10% . Consuming a greater 
% of the day’s calories in the morning decreased the odds of 
steatosis, but not fibrosis, by up to 14-21% (quartiles 2 and 4, 
relative to quartile 1) . Skipping morning and midday meals 
were associated with a 20% and 73% rise in steatosis odds, 
respectively . Specific meal times had no effect on steatosis 
or fibrosis . Conclusion Meal timing may be a modifiable risk 
factor for NAFLD . If validated, our findings suggest that hav-
ing more meals per day, not skipping breakfast and lunch, 
and increasing morning calorie intake may lower NAFLD risk . 
Whether meal timing impacts NAFLD, independent of obesity 
and diabetes, is unknown . Prospective studies to establish the 
impact of meal time are warranted, preferably in biopsy-proven 
NAFLD to define NAFLD phenotypes, assessing liver-related 
morbidity and mortality .
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Postprandial Hyperglycemia and Hyperinsulinemia are 
Associated with Advanced Fibrosis in Patients with Dia-
betes and NASH
Alberto Unzueta1, Fernando Bril2, Paola Portillo-Sanchez2, Diane 
Biernacki2, Amitabh Suman1,3, Michelle Weber4, Kenneth Cusi2,5; 
1Division of Gastroenterology, Hepatology, and Nutrition, Uni-
versity of Florida, Gainesville, FL; 2Division of Endocrinology, 
Diabetes, and Metabolism, University of Florida, Gainesville, FL; 
3Division of Gastroenterology, Malcom Randall VAMC, Gaines-
ville, FL; 4Department of Pathology, Malcom Randall VAMC, 
Gainesville, FL; 5Division of Endocrinology, Diabetes, and Metab-
olism, Malcom Randall VAMC, Gainesville, FL
Introduction The underlying mechanisms leading to fibrosis in 
patients with nonalcoholic steatohepatitis (NASH) are unclear . 
While prior studies have suggested that type 2 diabetes melli-
tus (T2DM) plays a key role in fibrosis progression, the mech-
anisms for this are incompletely understood . To this aim, we 
assessed the metabolic profile of patients with T2DM and 
NASH in order to determine those metabolic factors associ-
ated with advanced fibrosis . Methods A total of 143 patients 
with T2DM were recruited from hepatology and endocrinology 
clinics . Patients underwent a) liver proton magnetic resonance 
spectroscopy (1H-MRS); b) oral glucose tolerance test to con-
firm the diagnosis of T2DM; c) liver biopsy to establish the 
diagnosis of NASH and stage of fibrosis . Results Patients were 
divided in two groups based on the presence (n=61; 43% of 
cohort) or absence (n=82) of moderate to advanced fibrosis 
(defined as stages 2, 3 or 4) . There were no significant differ-
ences regarding clinical characteristics, such as age (56±8 vs . 
55±10 years, p= 0 .53), male gender (77% vs . 76%, p=0 .84), 
BMI (34 .9±5 .1 vs . 34 .6±4 .4 kg/m2, p=0 .74) and hepatic 
triglyceride content (15±7 vs . 16±8, p=0 .36) . Patients with 
moderate to advanced fibrosis had a higher A1c (7 .5±1 .2% vs 
6 .9±1 .0%, p=0 .002), despite similar fasting plasma glucose 
(149±43 vs . 142±32 mg/dl, p=0 .25) . However, during the 
OGTT patients with moderate to advanced fibrosis showed 
higher glucose levels at all postprandial time points (30 min: 
232±39 vs . 213± 42 mg/dL, [p=0 .01]; 60 min: 293±50 vs . 
263±50 mg/dL, [p=0 .002]; 90 min: 306±51 vs . 276±54 
mg/dL, [p=0 .003]; 120 min: 289±58 vs . 267±59 mg/dL, 
[p=0 .046]) . Correspondingly, the area under the curve of glu-
cose during the OGTT was higher in patients with moderate to 
severe fibrosis (525±82 vs . 478±85 mg×min/dL, p=0 .004) . 
In addition to hyperglycemia, patients with moderate to 
advanced fibrosis also showed more severe hyperinsulinemia 
(21±14 vs . 16±11 mIU/ml, p=0 .024) . All these differences 
occurred despite similarly impaired peripheral insulin sensi-
tivity as measured as Adipo-IR (FFA x fasting plasma insulin), 
suppression of FFA during OGTT, or insulin-stimulated glucose 

uptake . Conclusions In patients with T2DM and NASH, the 
presence of advanced fibrosis is associated with higher post-
prandial hyperglycemia and worse hyperinsulinemia . Although 
the mechanisms of this association are unclear and deserve 
further evaluation, our results suggest that strict diabetes control 
may help delaying the progression of liver disease in patients 
with NASH .
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Low to moderate lifetime alcohol consumption is associ-
ated with less advanced stages of fibrosis in non-alco-
holic fatty liver disease
Hannes Hagström1, Patrik Nasr2, Mattias Ekstedt2, Stergios Kecha-
gias2, Kristina Önnerhag3, Emma Nilsson3, Fredrik Rorsman4, 
Reza Sheikhi4, Hanns-Ulrich Marschall5, Per Stål1, Rolf W. Hult-
crantz1; 1Center for Digestive Diseases, Unit of Hepatology, Kar-
olinska University Hospital. Department of Medicine, Huddinge, 
Karolinska Institutet, Stockholm, Sweden, Stockholm, Sweden; 
2Department of Gastroenterology and Hepatology and Department 
of Medical and Health Sciences, Linköping University, Linköping, 
Sweden; 3Department of Gastroenterology and Hepatology, Skåne 
University Hospital, Lund University, Lund, Sweden; 4Department of 
Gastroenterology and Hepatology, Uppsala University Hospital, 
Uppsala University, Uppsala, Sweden; 5Sahlgrenska Academy, 
Institute of Medicine, Department of Molecular and Clinical Medi-
cine, University of Gothenburg, Gothenburg, Sweden
Background and aim: Moderate alcohol consumption has been 
associated with a lower risk of disease severity in non-alcoholic 
fatty liver disease (NAFLD) . It is unclear if this reflects current or 
lifetime drinking, or can be attributed to confounders such as 
diet and exercise . Also, some patients might underreport their 
drinking habits . We evaluated the impact of lifetime alcohol 
consumption on fibrosis severity in NAFLD . Methods: We pro-
spectively enrolled 120 subjects with biopsy-proven NAFLD and 
through detailed questionnaires examined lifetime alcohol con-
sumption, diet and physical activity . Main outcome measures 
were odds ratios (OR) for fibrosis stage, calculated through 
ordinal regression after adjustment for body mass index, dia-
betes mellitus type 2, smoking and age at biopsy . A biomarker 
for recent alcohol consumption, phosphatidyl ethanol (PEth) 
was sampled . Results: Median age at biopsy was 56 years 
(range 19-77), 69 % were male, median BMI was 29 .9 kg/m2 
and 41% had diabetes mellitus type 2 . An increase in median 
weekly alcohol consumption to a maximum of 13 drinks per 
week was associated with lower fibrosis stage (adjusted OR for 
each incremental unit, 0 .86; 95% CI, 0 .76-0 .97; p=0 .017) . 
A dose-response relationship was found with the lowest odds 
for a higher fibrosis stage seen in the top quartile of alcohol 
consumption (aOR 0 .23; 95% CI 0 .08-0 .66; p=0 .006) . Add-
ing soft drink and coffee consumptions, and physical activity 
to the model did not change the estimates . Subjects with PEth 
≥ 0 .3 μmol/L had higher ORs for a higher fibrosis stage (aOR 
2 .77; 95% CI 1 .01-7 .59; p=0 .047) . These subjects were not 
included in the main model, but analyzed separately . Conclu-
sion: Lifetime alcohol consumption with up to 13 units per week 
is associated with lower fibrosis stage in NAFLD . Elevated PEth 
is associated with higher stages of fibrosis, and adding this to 
a NAFLD workup might identfy cases with alcoholic fatty liver 
disease, leading to reduced missclassification bias .
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Diagnostic Pattern and Disease Activity Are Related To 
Disease Progression and Regression in Nonalcoholic 
Fatty Liver Disease
David E. Kleiner2, Elizabeth M. Brunt3, Patricia H. Belt4, Laura 
Wilson4, Cynthia D. Guy5, Matthew M. Yeh6, Ryan M. Gill7, Kris 
V. Kowdley8, Brent A. Tetri9, Arun J. Sanyal1; 1Virginia Common-
wealth University, Richmond, VA; 2National Institutes of Health, 
Bethesda, MD; 3Washington University, St Louis, MO; 4Johns Hop-
kins School of Public Health, Baltimore, MD; 5Duke University, 
Durham, NC; 6Univseristy of Washington, Seatle, WA; 7Univer-
sity of California, San Fransisco, CA; 8Swedish Medical Center, 
Seatle, WA; 9St Louis University, St. Louis, MO
BACKGROUND: The frequency and clinical correlates of 
changes in NAFLD phenotypes from fatty liver without steato-
hepatitis (FL) to borderline (bSH) and definite (dSH) steatohep-
atitis or regression of these phenotypes and progression or 
improvement in hepatic fibrosis remain uncertain . AIMS: To 
define the changes in histological NAFLD phenotypes over time 
and the factors associated with progression and regression in a 
large cohort of prospectively followed adults . METHODS: 394 
adults with NAFLD from the multicenter NASH CRN Database 
with centralized scoring of histological features were prospec-
tively followed with clinical and laboratory examinations until 
they had another liver biopsy . Multivariable logistic regression 
was used to determine the risk factors for progression and 
regression using a subset of 197 subjects with complete base-
line and follow up data coinciding with their liver biopsies 
available . RESULTS: A total of 75, 74, and 245 subjects with 
FL, bSH and dSH had two liver biopsies (mean interval of 4 .6 
yrs) . Changes in NAFLD phenotype: 44% with FL progressed 
to bSH or dSH while FL resolved in 13% . Increased ALT (OR 
1 .07, p=0 .03), worsening NAFLD activity score (NAS) (OR 
4 .4, p=0 .007) and weight gain (OR 1 .6, p=0 .02) between the 
first and second biopsy correlated with progression from FL to 
bSH or dSH (AUROC 0 .93, p< 0 .0001) . 43% with bSH pro-
gressed to dSH while 23% regressed to FL and 4% to non-NA-
FLD . 20%, 11% and 11% of subjects with dSH regressed to 
bSH, FL or non-NAFLD, respectively . Weight loss correlated 
with FL resolution (AUROC 0 .8, p<0 .02; OR 0 .9, p<0 .001) . 
Changes in fibrosis: Fibrosis developed in those without base-
line fibrosis in 44%, 52% and 44% (FL:bSH:dSH at baseline, 
p=0 .84) . In those with baseline fibrosis, fibrosis worsened in 
21%, 30% and 29% (FL:bSH:dSH, p=0 .80) whereas fibrosis 
regressed in 53%, 34% and 36% (FL:bSH:dSH, p=0 .33) . Cir-
rhosis developed in 1%, 8% and 9% (FL:bSH:dSH at baseline, 
p=0 .09) . Those with dSH and stage 0-1 fibrosis had a faster 
time to progression to ≥ stage 2 fibrosis than those with FL and 
bSH and similar baseline fibrosis (median 5 .0 yrs vs . 6 .3 yrs, 
p< 0 .01, logrank test) . Baseline AST (OR 1 .01, p=0 .04), fibro-
sis stage (OR 0 .4, p< 0 .0001), NAS (OR 1 .7, p< 0 .001), por-
tal inflammation (OR 2 .0, p=0 .048) and change in NAS from 
first to second biopsy (OR 1 .6, p=0 .004) were independent 
correlates of fibrosis progression (AUROC: 0 .77, p<0 .01), 
whereas T2DM was not . CONCLUSIONS: NAFLD phenotypes 
can progress and regress . FL and bSH can progress to dSH 
with fibrosis . dSH had the shortest time to fibrosis progression . 
Baseline NAS, changes in NAS and weight gain predict dis-
ease progression .
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Features of Nonalcoholic Steatohepatitis in Severely 
Obese Children and Adolescents Undergoing Sleeve 
Gastrectomy
Aayed R. Alqahtani1, Mohamed Elahmedi1, Khalid A. Alswat1, 
Awadh Al Qahtani1, Maha Arafah1, Mosa Fagih1, Jaehoon Lee2, 
Ouhoud Kaddour1; 1King Saud University, Riyadh, Saudi Arabia; 
2College of Education, Texas Tech University, Lubbock, TX
Background Nonalcoholic fatty liver disease (NAFLD) is an 
under-recognized comorbidity of childhood obesity . We 
investigated clinical, biochemical, and histological features of 
NAFLD in obese children, and identified non-invasive predic-
tors of significant disease . Methods Our prospective clinical 
outcome study included liver biopsy from children and adoles-
cents who underwent laparoscopic sleeve gastrectomy (LSG; 
n=296) . Fibrosis, NAFLD activity score (NAS), and Pediatric 
NAFLD Histological Score (PNHS) were calculated . Addition-
ally, we assessed predictive scores, and employed best-sub-
set logistic regression to find key non-invasive predictors of 
liver fibrosis and nonalcoholic steatohepatitis (NASH) in our 
study group . Results 296 patients, with 1:1 gender distribu-
tion, had mean body mass index (BMI) of 48 .4 ± 9 .8 (range: 
32 .4-97 .8) kg/m2 and mean age of 14 .5 ± 3 .6 (range: 5-21) 
years . 165 patients (55 .7%) of the whole cohort had NASH, 
109 (36 .8%) had clinically significant (stage 2+) fibrosis and 
256 (86 .5%) had portal inflammation . The subjects who had 
NASH were younger than those without NASH (NASH: 14 .0 
± 4 .0 years, No NASH: 15 .2 ± 3 .0 years; p = 0 .002; Figure 
1) and were more likely to be male (NASH: 56 .0% males, No 
NASH: 40 .5% males; p = 0 .007) . Sixty percent of children 
aged ≤ 10 years had clinically significant fibrosis compared 
to 33% of older patients (Fibrosis in age ≤ 10 years: 59 .5%, 
Fibrosis in age > 10 years: 33 .2%; p = 0 .003; Figure 1) . 
High-density lipoproteins (HDL), triglycerides, glycated hemo-
globin (HbA1c), Alanine Transaminase (ALT), and systolic and 
diastolic blood pressure levels were most predictive of fibrosis . 
For NASH, HDL, HbA1c, homeostatic model assessment of 
insulin resistance (HOMA-IR), alkaline phosphatase, alanine 
transaminase, and aspartate transaminase were most predic-
tive . Conclusions NASH is present in more than half of severely 
obese children and adolescents, and 37% have clinically sig-
nificant fibrosis . Young age, male gender, and the metabolic 
syndrome are risk factors associated with NASH and liver 
fibrosis in severe pediatric obesity .
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Longitudinal relationship between changes in liver 
histology and renal function in adults with NASH: The 
NASH Clinical Research Network Experience
Kathleen E. Corey1, Katherine P. Yates3, Manal F. Abdelmalek4, 
Arun J. Sanyal5, Brent A. Tetri6, Kris V. Kowdley7, Oscar Cum-
mings2, James Tonascia3, Naga P. Chalasani2; 1Gastroenterol-
ogy, Massachusetts General Hospital, Cambridge, MA; 2Indiana 
University, Indianapolis, IN; 3JHU, Baltimore, MD; 4Duke Univer-
sity, Durham, NC; 5Virginia Commonwealth University, Richmond, 
VA; 6St. Louis University, St. Louis, MO; 7Swedish Medical Center, 
Seattle, WA
Background and aims: Cross-sectional studies have demon-
strated a strong relationship between nonalcoholic fatty liver 
disease (NAFLD) and nonalcoholic steatohepatitis (NASH) with 
impaired renal function and chronic kidney disease . However, 
the longitudinal relationship between changes in liver histology 
and renal function in patients with NAFLD is not well stud-
ied . Materials and Methods: Changes in estimated glomeru-
lar filtration rate (eGFR) were assessed in adults with NASH 
who participated in PIVENS (n=247, pioglitazone, vitamin E 
or placebo administered for 96 weeks) and FLINT (n=283, 
obeticholic acid (OCA) or placebo administered for 72 weeks) 
clinical trials . CKD-Epi formula was used to estimate the eGFR . 
Primary analyses examined the relationship between improve-
ment in liver histology and changes in eGFR whereas second-
ary analyses investigated the relationship between treatment 
received and changes in eGFR . Additionally, we examined 
the relationship between rapid decline in kidney function and 
histology changes and by treatment group . Rapid decline in 
renal function was defined as eGFR decline > 4ml/min/year . 
Results: Resolution of NASH, improvement in NAFLD activity 
score and improvement in fibrosis, independent of treatment 
group, were not significantly associated with mean change 
or rapid decline in eGFR at the end of treatment from base-
line . However, compared to placebo, individuals who received 
OCA (-1 .9 ± 7 .8 ml/min/year vs . -0 .2 ± 7 .2 ml/min/year, 
P=0 .02) or pioglitazone (-0 .4 ± 6 .6 ml/min/year vs . +1 .7 ± 
6 .2 ml/min/year, P=0 .04) had a significant decrease in rate 
of change of eGFR at the end of treatment as compared to 
baseline . This negative association between OCA or piogli-
tazone and decrease in eGFR persisted after controlling for 
relevant confounders . Compared to placebo treated patients, a 
significantly higher proportion of patients receiving OCA (40% 
vs 24%, P=0 .005) or pioglitazone (27% vs 14%, P=0 .045) 
had rapid decline in eGFR . Compared to placebo, vitamin 
E treated patients did not have significant difference in eGFR 

(either mean or rapid decline) between baseline and end of 
treatment . Conclusions:  Improvement in liver histology was not 
associated with an improvement in renal function in adults with 
NASH . Importantly, OCA and pioglitazone were associated 
with a decrease in renal function in FLINT and PIVENS clinical 
trials respectively . Renal function should be carefully monitored 
in those receiving treatment for NASH with OCA or pioglita-
zone . Future studies are needed to better understand the rela-
tionship between OCA or pioglitazone and reduced eGFR in 
this patient population .
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Metabolomics in a liquid biopsy provides a noninvasive 
comprehensive NAFLD-diagnostic tool
Cristina Alonso1, Puneet Puri2, Ibon Martinez-Arranz1, Jesús 
Bañales3, Michael O. Idowu4, Azucena Castro1, Collabora-
tive Group NASH metabolomics5, Mazen Noureddin6, Pierre 
Bedossa7, José M. Mato8, Arun J. Sanyal2; 1OWL, Derio, Spain; 
2Division of Gastroenterology and Hepatology, Virginia Common-
wealth University Medical Center, Richmond, VA; 3Department of 
Liver and Gastrointestinal Diseases, Biodonostia Research Institute, 
Biodonostia Research Institute, Donostia University Hospital, Uni-
versity of the Basque Country (UPV-EHU), CIBERehd, IKERBASQUE, 
Donostia, Spain; 4Division of Surgical Pathology, Department of 
Pathology, Virginia Commonwealth University School of Medicine, 
Richmond, VA; 5Collaborative Group for NASH metabolomics, 
J.-F. Dufour, M. Romero-Gómez, J. Caballeria, R. Bruha, J. Cre-
spo, R. Aller, J. Muntané, C. García-Monzón, A. Martín-Duce, 
O. Lo Iacono, R. J. Andrade, M. Pérez-Carreras, K. Clement, P. 
Gual, Raul Jiménez-Agüero, Luis Bujanda, Derio, Spain; 6Division 
of Gastroenterology, Comprenhensive Transplat Center, Cedars-Si-
nai Medical Center, Los Angeles, CA; 7Department of Pathology, 
Hôpital Beaujon, Université Paris Diderot, Paris, France; 8CIC bio-
GUNE, CIBERehd, Derio, Spain
BACKGROUND: Nonalcoholic fatty liver disease (NAFLD) is 
the most common cause of chronic liver disease . Subjects with 
nonalcoholic steatohepatitis (NASH) and fibrosis are generally 
targeted for therapeutic intervention . There is thus an urgent 
need for point-of-care diagnostics to identify such individuals . 
HYPOTHESIS: The metabolic changes associated with develop-
ment of nonalcoholic fatty liver (NAFL) and NASH are reflected 
in the circulating metabolome which can be leveraged for 
diagnostics development . AIMS: To develop a model based on 
serum and/or plasma metabolomic analyses to: (1) differenti-
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ate NAFLD from controls, (2) assess severity of steatosis, (3) dis-
tinguish between NAFL vs . NASH, and (4) identify the presence 
of any fibrosis or advanced fibrosis (stage 3 or 4) in NAFLD . 
METHODS: An initial cohort (n=652) was used to develop the 
models . A validation in independent cohorts (n=295) from the 
USA and Europe or leave-one-out cross validation (LOOCV) 
were performed on the models . In a subset of the test cohort 
(n=114) concomitant hepatic fat content using MR-fat fractions 
was available to relate the model to hepatic triglyceride con-
tent . Serum and EDTA-plasma samples were collected under 
fasting conditions at the time of liver biopsy . Metabolomic 
analyses were performed as previously described (J Prot Res 
2012,11:2521) . Liver histology was assessed by NASH CRN 
criteria . RESULTS: A total of 817 NAFLD patients and 130 con-
trols were studied . NAFLD Diagnosis: A BMI-dependent model 
discriminated between controls and NAFLD (controls=90; 
NAFLD=377; AUC=0 .90±0 .02) . Applied to the validation 
cohort, the performance of the model was AUC=0 .93±0 .03 
(Table) . Steatosis Severity: There was a strong concordance 
with hepatic triglyceride content (r=0 .81, p<0 .0001) . NASH 
diagnosis: NAFL (n=246) and NASH (n=131) could be dis-
tinguished by a BMI-dependent model (AUC=0 .95±0 .01) . 
The AUC was 0 .84±0 .03 in the validation cohort (Table) . 
Fibrosis Assessment: It was performed in 185 NAFLD patients 
(F0=71; F1&F2=80; F3&F4=34) . Two algorithms were found 
that discriminated between F0 vs. F1-4 (AUC=0 .92±0 .02; 
LOOCV: AUC=0 .85) and between early and advanced fibro-
sis (AUC=0 .89±0 .03; LOOCV: AUC=0 .86) . CONCLUSIONS: 
These data provide proof of concept that liquid biopsy metab-
olomics can be used to resolve diagnostic questions in NAFLD 
management .
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Hepatic Steatosis and Fibrosis Diagnosed by Transient 
Elastography with Controlled Attenuation Parameter in 
Canadians Living with HIV Receiving Antiretroviral Ther-
apy: Results of a Screening Program of 1033 Patients
Giada Sebastiani, Peter Ghali, Philip Wong, Lynda Lennox, Marc 
Deschenes, Marina B. Klein; Medicine, McGill University Health 
Centre, Montreal, QC, Canada
Background: Liver disease is emerging as a major health con-
cern in HIV-infected patients . However, large-scale prospective 
data on hepatic steatosis and fibrosis are lacking . Methods: 
We prospectively investigated prevalence and predictors of 
hepatic steatosis and fibrosis by transient elastography (TE) 

and associated controlled attenuation parameter (CAP) in a 
large series of unselected HIV-infected adults as part of a rou-
tine screening program . Hepatic steatosis (any grade involving 
>10% of hepatocytes) was defined as CAP ≥238 dB/m . Signif-
icant liver fibrosis and cirrhosis (stage 2 and 4 out of 4, respec-
tively) were defined as TE measurement ≥7 .1 and ≥13 kPa, 
respectively . Predictors of steatosis and significant liver fibro-
sis were determined by logistic regression analysis . Results: 
1033 consecutive HIV-infected patients (median age 51 .6, 
IQR 43 .8-57 .5 years; 77 .6% men; median CD4 count 565, 
IQR 373-780 cell/uL; 90% on antiretrovirals) were included 
in 2013-2016 . Coinfection with HCV and HBV was found in 
35% and 6% of cases, respectively . Hazardous alcohol use 
was found in 8% of patients . HCV genotype 3 was present in 
19% of HIV/HCV coinfected patients . Prevalence of hepatic 
steatosis, significant liver fibrosis and cirrhosis was as follows: 
54%, 18% and 6% in HIV mono-infection; 39%, 40% and 18% 
in HIV/HCV coinfection, respectively . The results of a multi-
variable analysis are shown in the Table . Conclusion: Hepatic 
steatosis and fibrosis are major comorbidities in Canadians 
living with HIV . Hepatic steatosis is particularly frequent in HIV 
mono-infected patients, likely due to high prevalence of dys-
metabolisms . Liver fibrosis is associated with HCV coinfection, 
while steatosis is less prevalent, likely due to low proportion of 
HCV genotype 3 and to high prevalence of fibrosis/cirrhosis, 
resulting in burned out fatty liver . Non-invasive screening strat-
egies can help early diagnosis and initiation of interventions, 
including weight loss, optimal HIV infection and glycemic con-
trol, treatment of dyslipidemia and antiviral therapy for HCV .

Multivariable analysis
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Prospective Comparison to Liver Biopsy of VCTE/CAP, 
MRE, PDFF, and Multiparametric MRI for Predicting 
Degree of Steatosis and Diagnosis of NASH
Katharine K. Roberts1, Induruwa N. Pathirana1, Angelo H. Pare-
des1, Christopher J. Lisanti2, Ryan Schwope2, Katherine M. Cebe3, 
Jennifer M. Aldridge-Whitehead2, James K. Aden4, Stephen A. 
Harrison1; 1Gastroenterology, Brooke Army Medical Center, Fort 
Sam Houston, TX; 2Radiology, Brooke Army Medical Center, Fort 
Sam Houston, TX; 3Pathology, Brooke Army Medical Center, Fort 
Sam Houston, TX; 4Biomedical Statistics, Institute for Surgical 
Research, Fort Sam Houston, TX
BACKGROUND AND AIMS: Nonalcoholic fatty liver disease 
(NAFLD) is increasing in prevalence . The ability to distinguish 
between simple steatosis and non-alcoholic steatohepatitis 
(NASH) is limited to histopathology . However, new imaging 
advances may begin to allow for non-invasive assessment of 
NAFLD and NASH in the near future . We report data from an 
ongoing NAFLD prevalence study in which we assess the abil-
ity of novel imaging techniques to predict the degree of hepatic 
steatosis and properly assess severity of disease . METHODS: 
Adult patients were prospectively enrolled predominantly at the 
time of referral for routine colon cancer screening . They were 
screened for evidence of NAFLD with FibroScan ®, LiverMulti-
Scan (LMS), and MR elastography (MRE) . A prior history of liver 
disease or alcohol ingestion greater than the accepted range 
for NAFLD was considered exclusionary . Patients exceeding 
pre-specified cutoff values on any imaging test were offered 
liver biopsy . Liver biopsies were read by an expert pathologist 
using the Brunt criteria . The presence of and the histological 
grade of steatosis on biopsy was compared to controlled atten-
uation parameter (CAP) on Fibroscan® and proton density fat 
fraction (PDFF) using LMS . Similarly, the ability to diagnosis 
NASH non-invasively was compared among LMS using the LIF 
score, Fibroscan®, and MRE . RESULTS: To date, 400 partici-
pants have been enrolled; 270 had results available for interim 
analysis; 91 have completed biopsy- 14 had NASH . Mean 
PDFF of 4 .38%, 8 .64%, 17 .04 and 26 .17% for grade 0, 1, 
2 and 3 steatosis, respectively . All five groups were signifi-
cantly different (Kruskal-Wallis p<0 .001) . PDFF had an AUC 
of 0 .896 for identification of steatosis (≥ 5%) . Similarly, there 
was a mean CAP of 276 .8 dB/m, 313 .8 dB/m, 358 .8 dB/m, 
and 350 .3 dB/m, for grade 0, 1, 2 and 3 steatosis . The com-
parisons between groups, with the exception of grade 2 versus 
3, were significant (Kruskal-Wallis, p<0 .01) . CAP values of 
<240 dB/m excluded steatosis (sens:96%) and a CAP of >350 
dB/m confirmed a diagnosis of NAFLD (spec:98%) . The sens/
spec/PPV/NPV for detecting or excluding NASH for LIF > 2, 
Fiboscan®> 7 kPa, and MRE > 3 .0 kPa are shown in Table 1 . 
CONCLUSIONS: Both CAP and PDFF are valid methods for 
predicting the grade of hepatic steatosis in NAFLD patients . 
This interim analysis shows that LIF < 2 and Fibroscan® < 7 
kPa demonstrate high NPV for excluding NASH while a MRE > 
3 kPa has the highest PPV for NASH .

Imaging Modality Table
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Drivers of short- and long-term mortality in severe alco-
holic hepatitis: a complex relationship between alcohol 
relapse and early improvement in liver function
Alexandre Louvet1,2, Julien Labreuche3, Florent Artru1,2, Alexis 
Bouthors1, Pierre Saffers1, Benjamin Rolland4, Sebastien Dha-
rancy1, Guillaume Lassailly1,2, Valerie Canva-Delcambre1, Alain 
Duhamel3, Philippe Mathurin1,2; 1Maladies de l’appareil digestif, 
Hôpital Huriez, Lille, France; 2Unité INSERM 995, Lille, France; 
3Département de biostatistiques, Lille, France; 4Service d’addictol-
ogie, Lille, France
Insights in the time-course relationship between improvement 
of liver function and alcohol relapse are an important step for-
ward to help clinicians manage patients with severe alcoholic 
hepatitis (AH) . Aim: assess survival of patients with severe AH 
treated with corticosteroids (CS) considering response to ther-
apy assessed by the Lille score, and impact of alcohol (OH) 
relapse . Methods: Patient data and alcohol consumption deter-
mined via medical interview were prospectively recorded in 
432 patients treated with CS for severe AH (Maddrey DF≥32) 
from 2002 to 2015 . We defined 2 periods: short term (from 
CS initiation up to 6 months) and long term (from 6 months to 
maximum available follow-up time) . Cox’s proportional haz-
ard models were used to assess the association of death with 
Lille score and OH consumption (treated as time-dependent 
covariate using a cut-off of ≥30g/day in primary analysis) . 
Results: At day 7, 238 patients were responders (Lille<0 .45) 
and 160 were nonresponders . Within the 6-month period 
(1606 patients-months at risk), OH relapse (≥30g/day) was 
not associated with risk of death (HR 1 .56, 95%CI 0 .74-3 .30, 
p=0 .24), but Lille was: HR of death in nonresponders at 6 .08 
(95%CI: 4 .26-8 .65, p<0 .0001) as compared to responders . A 
0 .1 increase of Lille score was associated with a HR of death of 
1 .38 (95%CI 1 .31-1 .46, p<0 .0001) . Among the 218 patients 
alive at 6 months (landmark time point, median follow-up: 36 
months, IQR 14-76), corresponding to 10413 patients-months 
at risk, OH relapse (≥30g/day) was associated with risk of 
death as compared to consumption <30g/day (HR 3 .73, 95% 
CI 2 .49-5 .57, p<0 .0001) . Additional analysis taking abstain-
ers as a reference observed a dose effect of OH on the HR of 
death: 2 .44 (95%CI 1 .03-5 .8, p=0 .04) for 1-29 g/day, 3 .17 
(95%CI 1 .47-6 .84, p=0 .003) for 30-49 g/day, 3 .21 (95%CI 
1 .83-5 .66, p<0 .0001) for 50-99 g/day and 5 .36 (95%CI 
3 .27-8 .77, p<0 .0001) for a higher consumption . Lille score 
still predicted long-term outcome: HR of death for non-respond-
ers at 1 .83 (95%CI 1 .12-2 .98, p=0 .015) . A 0 .1 increase in 
Lille score was associated with a HR of death of 1 .11 (95%CI, 
1 .0 .2-1 .21, p=0 .017) . In multivariate analysis, OH relapse 
≥30g/day and a 0 .1 increase in Lille score independently 
predicted long-term survival (HR of death at 3 .95, p<0 .0001 
and 1 .13, respectively, p=0 .002) . Conclusion: Short-term out-
come in AH is driven by response to therapy and not to alcohol 
relapse . Conversely, long-term outcome is driven by alcohol 
behavior, even at a low dose, in a complex relationship with 
liver injury . Such data help create the optimal scientific condi-
tions for the development of therapeutic strategy in severe AH .
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Pyroptosis by Caspase11/4-Gasdermin-D Pathway in 
Alcoholic Hepatitis
Elena Khanova1, Raul G. Lazaro1, Wen Wang1, Charles Ansong6, 
Samuel W. French5, Timothy R. Morgan3, Ramon Bataller4, Bernd 
Schnabl2, Hidekazu Tsukamoto1; 1Southern California Research 
Center for ALPD and Cirrhosis, Keck School of Medicine, Uni-
versity of Southern California, Los Angeles, CA; 2University of 
California San Diego, La Jolla, CA; 3VA Long Beach Healthcare 
System, Long Beach, CA; 4University of North Carolina, Chapel 
Hill, Chapel Hill, NC; 5Harbor-UCLA Medical Center, Torrance, 
CA; 6Pacific Northwest National Lab, Richland, WA
[Background] Alcoholic hepatitis (AH) is presented as acute on 
chronic liver failure, but what drives this transition to life-threat-
ening acute inflammatory condition, is unknown . We have 
recently developed the hybrid feeding mouse model which 
achieves this transition from chronic alcoholic steatohepatitis 
(C-ASH) with MNC infiltration and fibrosis to AH with PMN 
inflammation upon weekly binge . [Objective/Methods] To 
identity mediators which cause the C-ASH to AH transition, 
we cross-analyzed liver transcriptome and proteomic data on 
the C-ASH and AH models with liver microarray data on AH 
patient vs . healthy subjects . Blind liver histology, blood chem-
istry and bacterial 16S rRNA qPCR of livers were performed 
in CASP11/4 KO, IL-18 KO, and wild type mice subjected to 
the AH regimen (Western diet ad lib and ethanol diet iG plus 
weekly binge for 8 wk) . Liver proteins were immunoblotted (IB) 
for Caspase 11 (Caspase 4/5 in man: CASP11/4), Gasder-
min-D (GSDMD), CASP1, and IL-1β . Plasma IL-1β and IL-18 
were determined by ELISA . [Results] Integrative analysis reveals 
98 genes upregulated in mouse AH vs . C-ASH which are also 
induced in AH patient livers . Pathway analysis classifies these 
genes in the categories of chemokine signaling, inflammasome 
activation, and bacterial infection . One gene induced in the 
latter two, is CASP11/4 known to be involved in non-canon-
ical inflammasome activation which mediates pyroptosis, the 
type of cell death caused by intracellular bacteria . IB analysis 
confirms upregulation of pro-CASP11/4 and a cleaved and 
active form in mouse AH but not in C-ASH, but fails to detect 
increased activation of pro-CASP1 and pro-IL-1β . Plasma levels 
of the anti-microbial cytokine IL-18 but not IL-1β, are increased 
in AH but not in C-ASH . GSDMD, the CASP11/4’s down-
stream effector which induces pyroptosis, is activated in AH but 
not in C-ASH livers . CASP11/4 deficiency reduces liver bac-
terial load and GSDMD activation, hepatocellular death, and 
plasma AST/ALT ratio, bile acids, and alkaline phosphatase 
in the AH model . Conversely, IL-18 deficiency increases liver 
bacterial load and GSDMD activation, hepatocyte death, PMN 
infiltration, and causes an oval cell expansion . [Conclusions] 
Our integrative analysis identifies activation of CASP11/4-
GADMD pathway as a potential driver for the transition from 
C-ASH to AH and suggests its importance in local release and 
propagation of bacteria intensifying liver PMN infiltration in 
AH . The results also suggest the role of IL-18 as an anti-mi-
crobial cytokine which counteracts this pathway . Institutional 
Authors: ALPD (Yang Q, Li Y, Wu R); So Calif AH Consortium 
(Camp DG); USC Bioinformatic Srv (Chen Y)
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Macrophage autophagy controls mitochondrial quality 
and IRF1 expression that regulates alcohol-induced liver 
injury in mice.
Shuang Liang2, Ryosuke Uchiyama1,3, Yoon Seok Roh1, Koichiro 
Ohashi1, Zhenyu Zhong2, Ekihiro Seki1,2; 1Medicine, Cedars-Sinai 
Medical Center, Los Angeles, CA; 2University of California San 
Diego, La Jolla, CA; 3Hyogo College of Medicine, Nishinomiya, 
Japan
Backgrounds: The translocated gut-derived LPS and TLR4 pro-
mote alcoholic liver disease (ALD) . Autophagy, an intracellular 
self-degradation system for cytoplasmic constituents, regulates 
lipid metabolism, immune response, and mitochondrial qual-
ity . Hepatocyte autophagy is well-studied and macrophage 
autophagy negatively regulates inflammasome activation 
required for IL-1b processing and ALD development . However, 
the mechanism by which macrophage autophagy regulates 
liver inflammation in ALD is still largely unclear . This study 
aims to investigate the effect of alcohol exposure and auto-
phagy on mitochondria and inflammasome activation, and 
the role of macrophage autophagy in IRF1-mediated liver 
inflammation in ALD . Methods: WT and LysM-Cre/Atg7 flox 
mice were treated with 5 weeks of 5% EtOH-containing Lieber 
DeCarli diet followed by LPS injection (1mg/kg BW) . Bone 
marrow-derived macrophages from LysM-Cre/Atg7 flox mice 
and LysM-Cre/Atg16L1 flox mice, and Kupffer cells (KC) from 
IRF1-/- mice were used . Mitochondrial respiration was mea-
sured by Seahorse technology . Results: Chronic EtOH feeding 
suppressed autophagy and mitochondrial respiration in KC . 
To examine the effect of suppressed macrophage autophagy 
in ALD, WT and LysM-Cre/Atg7 flox mice were fed with EtOH 
diet . EtOH+LPS treatment increased serum ALT and IL-1β lev-
els and hepatic CCL5 and CXCL10 levels in WT mice, which 
were further increased in LysM-Cre/Atg7 flox mice . Atg7-/- 
or Atg16L1-/- macrophages showed decreased mitochondrial 
function and increased mitochondrial ROS production . This 
may be a mechanism of increased inflammasome and IL-1β 
activation by autophagy defects . Interestingly, LPS treatment 
increased IRF1 proteins and nuclear translocation in autoph-
agy-defected macrophages compared to WT cells . We found 
that LPS induced co-localization of IRF1 with autophagosome 
in WT, but not autophagy-defected cells, suggesting that mac-
rophage autophagy negatively regulates IRF1-mediated sig-
naling via autophagic degradation of IRF1 . IRF1 upregulation 
was blunted in TRIF-/- KC, and CCL5 and CXCL10 upregula-
tion was diminished in IRF1-/- KC, indicating TRIF-mediated 
IRF1 induction regulates CCL5 and CXCL10 expression in KC . 
IRF1 also transcriptionally regulates NLRP3 to promote inflam-
masome activation . Conclusions: This study determined three 
new roles of macrophage autophagy in ALD . (1) Macrophage 
autophagy prevents mitochondrial dysfunction caused by alco-
hol, which suppresses inflammasome and IL-1b activation . (2) 
Autophagic degradation of IRF1 inhibits TRIF-mediated CCL5 
and CXCL10 in macrophages in ALD . (3) Autophagic regula-
tion of IRF1 induces NLRP3 expression that promotes inflam-
masome activation .
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Intestinal Fungi Contribute to Development of Alcoholic 
Liver Disease
An-Ming Yang1, Tatsuo Inamine1, Peng Chen1, Lirui Wang1, Ana 
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Ece A. Mutlu5, Ali Keshavarzian5, Gordon D. Brown6, Samuel 
B. Ho1, Ramon Bataller7, Peter Starkel8, Derrick E. Fouts2, Bernd 
Schnabl1; 1University of California San Diego, La Jolla, CA; 2J. 
Craig Venter Institute, La Jolla, CA; 3National Central University, 
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Chapel Hill, NC; 8Université Catholique de Louvain, Brussels, Bel-
gium
Background: Although the intestinal microbiome contains 
bacteria, fungi, and viruses, research has almost exclusively 
focused on the interaction between the host and bacteria in 
the field of alcoholic liver disease . The aim of our study was 
to investigate the contribution of intestinal commensal fungi 
(also called the mycobiome) to alcoholic liver disease . Results: 
Using a Lieber-DeCarli feeding model for 8 weeks, chronic 
alcohol administration increased intestinal fungal populations 
and translocation of fungal β-glucan to the systemic circula-
tion in wild-type mice . To determine whether reducing intes-
tinal fungi protects against ethanol-induced liver disease, the 
commensal mycobiota was depleted with the non-absorbable 
anti-fungal agent, amphotericin B . Reducing intestinal fungal 
overgrowth with amphotericin B decreased translocation of 
fungal β-glucan and ameliorated ethanol-induced liver disease 
as assessed by lower plasma ALT levels, decreased hepatic 
triglycerides and inflammation . Using bone-marrow chimeric 
mice, we showed that β-glucan induces liver inflammation via 
its receptor CLEC7A on hematopoietic cells . Chimeric mice 
lacking Clec7a expression on hematopoietic cells developed 
less severe ethanol-induced liver disease and inflammation . 
To define a mechanism for β-glucan-induced hepatic inflam-
mation, Kupffer cells, which express CLEC7A as the only cell 
type in the liver, were isolated . 1,3-β-D-glucan induces the tran-
scription of interleukin-1b (Il1b) and processing of pro-IL1B into 
mature IL1B in Kupffer cells by activating caspase-1 inflam-
masome pathways . Conditioned medium from Kupffer cells 
stimulated with 1,3-β-D-glucan increased death and lipid accu-
mulation in primary hepatocytes . These effects were blocked 
with a neutralizing antibody against IL1B . Sequencing of the 
fecal mycobiome showed reduced fungal diversity and over-
growth of Candida albicans in alcohol-dependent patients . 
Compared with healthy individuals (n=14) and patients with 
cirrhosis from chronic viral hepatitis (n=43), alcoholic patients 
with cirrhosis (n=28) had an increased systemic exposure and 
immune response to the intestinal fungi as measured by serum 
anti-Saccharomyces cerevisiae IgG antibodies (ASCA) . Serum 
ASCA level correlated with their mortality . Conclusion: Chronic 
alcohol consumption is associated with altered intestinal myco-
biota and translocation of fungal products . Binding of β-glucan 
to CLEC7A on Kupffer cells promotes alcoholic liver disease by 
inducing hepatic inflammation, ultimately leading to steatosis 
and cell death of hepatocytes . Manipulation of the intestinal 
mycobiome might be an effective strategy for attenuation of 
alcohol-related liver disease .
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Gastric Acid Suppression Promotes Chronic Liver Dis-
ease by Inducing Overgrowth of Intestinal Enterococcus 
Ana Cristina Llorente-Izquierdo1, Peter Jepsen2, Tatsuo Inamine1, 
Sena Bluemel1, Lirui Wang1, Hui J. Wang1, Rohit Loomba1, Jas-
mohan S. Bajaj3, Mitchell L. Schubert3, Masoumeh Sikaroodi4, 
Patrick M. Gillevet4, Jessica DePew5, Xin Du1, Henrik T. Sørensen2, 
Hendrik Vilstrup2, Karen E. Nelson5, David A. Brenner1, Derrick 
E. Fouts5, Bernd Schnabl1; 1University of California San Diego, La 
Jolla, CA; 2Aarhus University Hospital, Aarhus, Denmark; 3Virginia 
Commonwealth University and McGuire VA Medical Center, Rich-
mond, VA; 4George Mason University, Manassas, VA; 5J. Craig 
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Background: Intestinal dysbiosis has been implicated in the 
pathogenesis of chronic liver disease . The aim of our study 
was to investigate the effect of gastric acid suppression on 
gut microbiota and liver disease in mouse models of alcoholic 
liver disease (ALD), non-alcoholic fatty liver disease (NAFLD) 
and steatohepatitis (NASH), and in alcohol-dependent humans . 
Methods and Results: We used Atp4aSl/Sl mice carrying a point 
mutation in the gastric proton pump and lacking gastric acid 
secretion . Using a Lieber-DeCarli alcohol feeding model for 
9 weeks, Atp4aSl/Sl mice showed exacerbated ALD as evi-
denced by significantly higher ALT levels, hepatic triglycerides 
and inflammation, and development of fibrosis as compared 
with wild-type (WT) littermates . 16S rRNA sequencing showed 
that absence of gastric acid resulted in increased intestinal 
bacterial overgrowth and dysbiosis in alcohol-fed Atp4aSl/
Sl mice, which was characterized by a dramatic increase in 
intestinal Enterococcus spp ., in particular E. faecalis. Trans-
location of Enterococcus to mesenteric lymph nodes and liver 
was observed in alcohol-fed Atp4aSl/Sl, but not WT mice . Treat-
ment with the proton pump inhibitor (PPI) omeprazole in WT 
mice confirmed that gastric acid suppression worsens ALD . 
Furthermore, high fat diet-induced NAFLD and choline-deficient 
L-amino acid-defined (CDAA) diet-induced NASH was exac-
erbated in Atp4aSl/Sl mice . Notably, intestinal transplant of E. 
faecalis was sufficient to increase ethanol-induced liver disease 
in WT mice . This exacerbation was blocked in chimeric mice 
lacking innate immune adaptor molecules Myd88 and Trif in 
hepatic macrophages, suggesting that this pathway mediates 
the effect of E. faecalis induced by gastric acid suppression . To 
examine the association between the use of PPIs and develop-
ment of ALD among chronic alcohol abusers, we used a health-
care database . We followed 4830 patients with a first-time 
diagnosis of chronic alcohol abuse (similar liver function tests 
at inclusion) to the date they were diagnosed with ALD or died . 
1024 (21%) were active users of PPIs, 745 (15%) were previ-
ous users, and 3061 (63%) had never used PPIs . The 10-year 
cumulative risk of ALD was 21% for the active users, 16% for 
the previous users, and 12% for the never users . Active users 
had a significantly higher rate of developing ALD than previ-
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ous users or never-users . Importantly, alcoholics using PPI had 
increased numbers of fecal enterococci . Conclusion: Based 
on data from mouse models and patients, reduction of gastric 
acid secretion promotes overgrowth of intestinal Enterococcus, 
which augments liver disease .
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Quantitative and Qualitative Changes in the Circulating 
Microbiome Are Associated With the Development and 
Severity of Alcoholic Hepatitis
Puneet Puri1, Faridoddin Mirshahi1, Kalyani Daita1, Robert Vin-
cent1, Suthat Liangpunsakul2, Naga P. Chalasani2, David W. 
Crabb2, Vijay Shah3, Patrick S. Kamath3, Gregory J. Gores3, 
Barry P. Katz2, Svetlana Radaeva4, Arun J. Sanyal1; 1Virginia 
Commonwealth University, Richmond, VA; 2Indiana University 
School of Medicine, Indianapolis, IN; 3Mayo Clinic, Roches-
ter, MN; 4National Institute on Alcoholism and Alcohol Abuse, 
Bethesda, MD
BACKGROUND: Intestinal microbial dysbiosis and bacterial 
translocation play a role in the genesis of alcoholic hepatitis 
(AH) . However, the changes in the circulating microbiome in 
AH and their relationship to disease development and sever-
ity are unknown . AIMS: To define (1) Changes in circulating 
microbiome and markers of bacterial translocation in moderate 
(MAH) and severe AH (SAH), and compare to heavy drink-
ing controls (HDC) without obvious liver disease and normal 
controls (NC), and (2) Interrelationship between markers of 
bacterial translocation, circulating microbiome and disease 
severity . METHODS: AH was defined by bilirubin>2mg/dL and 
AST>50; MELD score classified AH as moderate (≤ 20, MAH) 
or severe (>20, SAH) . Controls had no clinical or laboratory 
evidence of liver disease and either consumed <20 gm alcohol 
daily (NC) or >60 gm in men and >40 gm in women (HDC) . 
16S targeted sequencing of bacterial DNA from whole blood 
was performed . Lipopolysaccharide (LPS), LPS-binding protein 
(LBP) and soluble CD14 (sCD14) were measured . The linear 
discriminant analysis (LDA) Effect Size (LEfSe) was used to deter-
mine across-group differences . RESULTS: A total of 76 subjects 
were enrolled (NC=20, HDC=19, MAH=18, SAH=19) . There 
was a stepwise increase in bacterial DNA from NC to HDC 
to MAH to SAH (p< 0 .01) . Circulating Microbiome: 21 taxa 
were enriched (LDA score >2) in alcohol groups . Fusobacteria 
were undetectable in NC but significantly enriched in alcohol 
groups (LDA scores 3 .1-4 .1) with increment in HDC>MAH>-
SAH . All alcohol groups were enriched in several Firmicutes 
and Proteobacteria clades (all LDA scores >3 .8) . Bacteriodetes 
were decreased in HDC, MAH and SAH compared to NC (p< 
0 .02 for all) . Relationship to bacterial translocation: While 
sCD14 had significant inverse relation with Actinomycetales 
in HDC and Coriobacteriales in SAH, LBP correlated to Rhodo-
bacterales in HDC and Xanthomonadales in SAH (ρ= -0 .5 
to -0 .63, p< 0 .05 for all) . Relationship to disease severity: 
Interestingly, sCD14 was inversely related to MELD score (ρ= 

-0 .73 in MAH; ρ= -0 .47 in SAH) . Also, LPS was comparable 
among alcohol groups . Gammaproteobacteria and Betapro-
teobacteria were inversely related to MELD scores, Maddrey’s 
discriminant index and CTP scores (ρ= -0 .47 to -0 .67, p< 0 .05 
for all) . CONCLUSIONS: Qualitative and quantitative changes 
in circulating microbiome rather than bacterial translocation 
and endotoxemia are associated with severity of AH . Fuso-
bacteria increases likely represent an adaptive response and 
severe AH is associated with a failure to increase fusobacteria . 
Circulating proteobacteria also appear to be protective against 
severe AH .
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Markers of T cell Inhibition Predict Development of 
Infections after Liver Transplantation
Krupa R. Mysore1,2, Rafik M. Ghobrial2,3, Laurie J. Minze2, 
Edward A. Graviss4, Duc T. Nguyen4, Katherine K. Perez5, Xian 
C. Li2,3; 1Pediatric Gastroenterology, Texas Children’s Hospital, 
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Purpose: T lymphocytes play a critical role in protective immu-
nity against infections in liver transplant (LT) patients . Under-
standing mechanisms by which T cells balance activating and 
inhibitory pathways is a key factor to maintenance of immune 
homeostasis . Programmed Death 1(PD-1) and T-cell Ig- and 
mucin-domain molecule 3 (Tim-3) are inhibitory receptors on T 
cells expressed persistently during chronic antigen exposure . 
We aimed to study these markers in LT and their association 
with infections after transplant . Methods: Blood samples were 
collected from consented adult patients on day 0, 30, 180 and 
365 after LT in a single center . Lymphocytes were assessed via 
flow cytometry for inhibitory markers PD-1 and Tim-3 on CD4 
and CD8 T cell total (TM), central (TCM) and effector (TEM) mem-
ory subsets along with markers for Tregs (Foxp3 and CD25) . 
For functional assays cells were stimulated and stained for 
cytokines TNFα and IFNγ . Patients were divided into group 
1 (infection after LT) and group 2 (no infection after LT) based 
on positive blood/body fluid microbiology cultures and/or 
viral PCR’s requiring inpatient management . Statistical analysis 
were done on Stata 13 .1 . Results: 60 blood samples from 14 
patients undergoing LT and 4 healthy controls were analyzed . 
Mean age, race, LT indication, MELD and immunosuppression 
were similar between groups . In CD4 TM, median frequency 
of PD-1+Tim-3+ (dp cells) over time was higher in group 1 
compared to group 2 (2 .6% vs 1 .4%; p=0 .014) . Further 
characterizing, these dp cells were higher in both TCM (1 .8% 
vs .0 .95%; p=0 .004) and TEM (4 .3% vs . 1 .9%; p=0 .004) com-
partments of group 1 patients when compared to group 2 . 
Dp cells were substantially lower in healthy controls at 0 .9% 
and 0 .5% in TCM and TEM respectively . Treg percent was com-
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parable between healthy controls and LT patients at 4 .8% 
and 3 .1% correspondingly . In longitudinal analysis, group 1 
patients had higher median frequency of dp cells in CD8 TM 
(5 .1%vs 1 .6%; p=0 .002), TCM (2 .8%vs 1 .0%; p=0 .006) and 
TEM (6 .6% vs .1 .6%; p=0 .001) compartments when compared 
to group 2 . At the time of LT (Day 0), group 1 had a trend of 
higher dp cells compared to group 2 in CD8 TCM (2 .4% versus 
0 .5%, p=0 .072) and CD8 TEM (16 .4% versus 1 .4%, p=0 .072) . 
Functional analysis of CD8 TEM showed negative correlation 
of dp cells to IFNγ expression (-0 .30, p=0 .036) . Conclusion: 
Expression of inhibitory markers in T cells is significantly higher 
in patients who had infections after LT . Elevated double posi-
tive cells at time of transplant correlated with development of 
infection within first 3 months after LT . Treg expression over 
time was stable in patients and comparable to healthy controls .
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Predictive factors for the development of acute-on-
chronic liver failure in hospitalized decompensated cir-
rhotic patients
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ology, Emory University Medical Centre, Atlanta, AL; 13Medicine, 
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University, Richmond, VA
Acute-on-chronic liver failure (ACLF) is often precipitated by an 
event that disturbs systemic or regional hemodynamics, lead-
ing to significant deterioration of liver function with one or 
more extra-hepatic organ failures, associated with high mor-
bidity and mortality . Identifying predictors of ACLF is critical 
to develop preventive strategies . Aim: To identify predictors 
for ACLF development in hospitalized cirrhotic patients . Meth-
ods: We compared cirrhotic inpatients who developed ACLF 
>48 hours after admission (ACLF+) with those who did not 
(ACLD-) from the North American Consortium for the Study of 
End-Stage Liver Disease, consisting of 16 tertiary-care hepatol-
ogy centers that prospectively enrolled non-elective admitted 
cirrhotic patients . Those admitted with ACLF were excluded . 
ACLF is defined by the presence of ≥2 organ failures: 1) cir-
culatory- need for vasopressor support; 2) renal- initiation of 
dialysis; 3) cerebral- Grade III or IV hepatic encephalopathy; 
4) respiratory- need for ventilation . Results: Inpatients with 

ACLF+ vs . ACLF- were similar (mean±SD) in age (55 .7±8 .3 
vs . 57 .6±10 .5 years), male sex (65 vs . 63%) alcoholic (30 vs . 
30%) and diabetes (37 vs . 34%) . The ACLF+ group was more 
likely to be admitted with infections, hence their higher white 
cell count, and was more likely to have systemic inflamma-
tory response syndrome (SIRS) when compared to ACLF- group 
(Table 1) . Amongst the ACLF+ group, 51, 23 and 7 patients 
had 2, 3 and 4 organ failures respectively, with no signifi-
cant differences between the ACLF subgroups . Independent 
predictors for ACLF development included a high admission 
MELD, presence of SIRS, and hospitalization in <6 months (all 
p<0 .05) . In-hospital and 30-day mortality were significantly 
higher in the ACLF+ vs . ACLF- patients (41% vs . 3%, and 53% 
vs . 7% respectively) (p<0 .0001) . Conclusions: Sicker admitted 
cirrhotic patients with a previous admission in < 6 months are 
more likely to develop ACLF, especially when inflammation 
is present, likely related to infections . Hospitalized cirrhotic 
patients with high MELD need to be monitored closely for the 
development of ACLF, especially if infection is present .

*mean±SD
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Development of Human Liver Extracellular Matrix 
Hydrogel for Three Dimensional Cell Culture and Cell 
Transplantation
Luca Frenguelli1, Walid Al-Akkad1, Claire Crowley2, Ali R. Mani1, 
Andrea Telese1, Paolo De Coppi2, Kevin Moore1, Krista Rom-
bouts1, Massimo Pinzani1, Giuseppe Mazza1; 1Institute for Liver 
and Digestive Helath, UCL, London, United Kingdom, London, 
United Kingdom; 2Institute for Child Health, University College 
London, London, United Kingdom
Background and Aims: Orthotopic liver transplantation has 
been used for treating end-stage liver diseases . However, this 
methodology is limited due to a shortage of organ donors . 
Injection of hepatocytes has been tested as an alternative to 
liver transplantation but this method suffers from practical limita-
tions due to the difficulty in obtaining sufficient numbers of func-
tional cells for therapeutic efficacy . Furthermore, in vitro culture 
of hepatocytes is associated with de-differentiation and conse-
quently decreased hepatocyte-specific function . Therefore, the 
development of human extracellular matrix (ECM) hydrogel, 
with retained ECM protein composition and 3D-architecture, 
can provide a physiological microenvironment for cell culture 
in order to promote survival and proliferation of hepatocytes . 
Methods: Whole human livers unsuitable for transplantation 
were decellularised by retrograde perfusion . The acellular tis-
sue was lyophilized up to 24 hours and comminuted to a par-
ticulate form . Next, several protocols were employed in order 
to gel the ECM powder solution . Resultant ECM-hydrogels were 
characterized by Scanning Electron Microscope (SEM) and 
Atomic Force Microscope (AFM) measurement . Lastly, 0 .5 mil-
lion of human hepatoblastoma cell line (HepG2) were seeded 
on ECM hydrogels (n=16) gellificated by using different con-
centrations (w/v) of agarose and agar and cells were cultured 
up to 7 days . Results: The development of human liver ECM-hy-
drogel was achieved only by introducing our novel solubilisa-
tion and gelification steps . These steps were characterized by: 
i) solubilisation in acetic acid 0 .5M for 72 hour supplemented 
to sonication in order to improve powder solubilisation and 
ii) implementation of gelling polymers such as agar (0 .125%-
0 .50% w/v) and agarose (0 .125%-0 .25% w/v) . Three-dimen-
sional ultrastructure and porosity of ECM hydrogels have been 
confirmed by SEM . In addition, AFM showed that hydrogels 
developed at different concentrations were characterized by 
different tissue stiffness and biomechanical properties . Con-
clusions: We introduced a novel protocol to achieve human 
ECM-hydrogel starting from unsuitable organs for transplan-
tation . Notably, this method avoids the use of acid protease 
for the solubilisation of ECM powder and therefore may be 
better translated into the clinic . Moreover, the concentration 
of gelling polymers can be modified in order to develop gels 
characterized by different biomechanical properties . Overall, 
these findings open new perspectives for three-dimensional cell 
culture disease models and cell transplantation .
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Solving Indeterminate Etiology in Acute Liver Failure: 
The Contribution of Expert Opinion to the Process of 
Causality Adjudication
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Background. In the US Acute Liver Failure Study Group (ALFSG) 
registry, approximately 12% of cases were considered inde-
terminate (IND-ALF) by site PIs, the 2nd most common etiology 
after acetaminophen (APAP) overdose . Traditionally, IND-ALF 
has prompted concern for occult viruses or toxins . Hypothesis. 
Many cases of IND-ALF have an identifiable etiology . Better 
methods to identify ALF etiologies will diminish the number of 
truly IND-ALF cases . Methods. Subsets of 314 IND-ALF of 2718 
ALFSG patients were tested for APAP-adducts by HPLC (Gastro 
2006; 130:687), and occult viral sequences by microarray 
analysis and deep sequencing . In addition, liver biopsy histol-
ogy was reviewed and case report forms analyzed for missing/
additional information from present illness and case summary 
text fields . Causality algorithms and access to case report forms 
were given to adjudicators for additional review followed by 
expert committee discussion until a consensus diagnosis was 
reached . All changed diagnoses were labeled as either highly 
likely or probable . Results . A significant proportion of IND-ALF 
patients (49% of 294 completed cases) received a new diag-
nosis . The commonest, single diagnosis (N=43, 14 .6%) was 
APAP overdose based on adduct testing and/or history, detec-
tion of APAP in serum, and characteristic biochemical data . 
Another 33 cases were adjudicated as autoimmune hepatitis 
(AIH-ALF) based upon 4 defined features (Hepatology 2011; 
53:517) . Viral microarray and deep sequencing revealed pre-
viously unrecognized viral etiology in 7 cases (1 patient each 
of Parvo-B19, HBV, EBV, VZV and 3 HSV) . The Drug Induced 
Liver Injury (DILI) Network model was used to identify 23 cases 
as DILI . Finally, 2 concomitant etiologies were identified in 41 
cases . Of the remaining indeterminate group, 58 (39%) were 
deemed “indeterminable,” lacking key diagnostic data, and 
91 (31%) were defined as “truly Indeterminate” (complete key 
diagnostic data available), comprising only 3 .3% of the overall 
ALFSG registry . Summary/Conclusions. With further analysis, 
35% of the reviewed IND-ALF cases could be reassigned to a 
single, defined etiology—an additional 39% were indetermin-
able, lacking complete data . Expert review appeared essen-
tial to provide an additional and more accurate diagnosis . 
True indeterminate ALF, 3 .3% in the ALFSG registry, is a much 
smaller group than originally thought, since many cases are 
simply not fully evaluated or the diagnosis is considered but 
uncertain . Carefully establishing etiology should improve reli-
ability of future ALFSG studies . The development of additional, 
novel biomarkers promises to help better determine etiology in 
IND-ALF patients in the future .
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53
Alcohol consumption decreases transplant-free survival 
and increases mortality after acetaminophen (APAP)-in-
duced, but not non-APAP, acute liver injury (ALI) and 
liver failure (ALF)
Puneet Puri1, William M. Lee2, R. Todd Stravitz1; 1Virginia Com-
monwealth University, Richmond, VA; 2University of Texas South-
western, Dallas, TX
BACKGROUND: Alcohol (EtOH) consumption has been pro-
posed to potentiate APAP-induced liver toxicity by inducing 
CYP4502E1 thereby increasing NAPQI production . How-
ever, the effects of EtOH on the clinical course and outcome 
of a severe liver injury remain poorly quantified after APAP, 
and unknown after non-APAP, liver injury . AIM: To assess the 
impact of recent (≤6 months) EtOH consumption on APAP- and 
non-APAP-related liver injury; specifically, on the severity and 
outcome of ALI/ALF . METHODS: Data on EtOH use, etiology, 
and 21-day outcome (transplant-free survival [TFS], liver trans-
plantation [LT], death) were available from 1170 patients in 
the ALF Study Group Registry enrolled between 1998-4/2015 . 
ALF was defined according to standard criteria; ALI was 
defined as ALF without encephalopathy but with INR of ≥2 .0 . 
We studied 750 females, age 41±14 years, with ALI in 294, 
and APAP etiology in 591 . EtOH use was categorized by aver-
age number of drinks/week (no EtOH [N=514] vs . any EtOH 
[656]; no-mild EtOH (≤3 drinks/week) [615] vs . moderate-se-
vere EtOH [555]) . Descriptive and nominal logistic regression 
analyses were performed . RESULTS: Consumption of any EtOH 
increased the odds of ALF vs . ALI by 73% (OR 1 .73; 95%CI 
1 .32-2 .28; p<0 .0001), and was observed for both APAP (OR 
1 .60; 1 .09-2 .34; p=0 .01) and non-APAP etiologies (OR 1 .87; 
1 .3-2 .8; p=0 .001) . Moderate-severe vs . no-mild EtOH use also 
increased the odds of ALF vs . ALI for both APAP and non-APAP 
etiologies (overall OR 1 .82; 1 .4-2 .4; p<0 .0001) . The odds of 
TFS in APAP ALI/ALF was 4-fold higher than non-APAP ALI/ALF 
(OR 4 .02; 3 .1-5 .2; p<0 .0001); however, moderate-severe vs . 
no-mild EtOH use decreased TFS by 23% in the former (OR 
0 .77; 0 .59-0 .99; p=0 .046) . There was no effect of EtOH con-
sumption on TFS in patients with non-APAP ALI/ALF . Similarly, 
overall survival in APAP was 2-fold higher than non-APAP ALI/
ALF (OR 1 .96; 1 .5-2 .7; p<0 .0001) . However, any EtOH use 
in APAP ALF increased the odds of death by 68% (OR 1 .68, 
1 .05-2 .77; p=0 .03) . Moreover, moderate-severe EtOH was 
an independent risk factor for death in APAP ALF, which was 
increased by 93% (OR 1 .93; 1 .23-3 .10; p=0 .004) . In con-
trast, there was no effect of EtOH consumption on death in 
patients with non-APAP ALF and on the rates of LT when strat-
ified by APAP vs . non-APAP . CONCLUSIONS: EtOH consump-
tion has an adverse effect on the 21-day outcome of patients 
with APAP, but not non-APAP, ALI/ALF, and is an independent 
risk factor for death . These data support CYP4502E1 induction 
by EtOH as a mechanism of increased hepatotoxicity by APAP .
Disclosures:
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Elevated Liver Fatty Acid Binding protein serum levels 
improve prognostic discrimination of King’s College 
Criteria and the ALFSG prognostic index in acetamino-
phen-induced acute liver failure: a case control study.
Constantine (. Karvellas1, Jaime L. Speiser2, Mélanie Tremblay3, 
William M. Lee4, Elaine M. Leslie5, Christopher F. Rose3; 1Hepa-
tology/Critical Care Medicine, University of Alberta, Edmonton, 
AB, Canada; 2Public Health, Medical University of South Carolina, 
Charleston, SC; 3CRCHUM, Universite de Montreal, Montreal, 
QC, Canada; 4Medicine/Hepatology, University of Texas South-
western, Dallas, TX; 5Physiology, University of Alberta, Edmonton, 
AB, Canada
Background: Acetaminophen (APAP)-induced acute liver failure 
(ALF) is associated with significant mortality . To date, prog-
nostic scores lack discrimination in identifying patients who 
will die without liver transplant (LT), and those who will sur-
vive with medical management . Liver-type fatty acid binding 
protein (L-FABP) is a 15 kDa cytoplasmic protein expressed in 
hepatocytes with potential prognostic value in APAP-ALF . Meth-
ods: With serial serum samples (early; day 1 and late; day 
3-5) from 198 APAP-ALF patients (99 survivors, 99 non-survi-
vors), we examined whether L-FABP levels, measured using sol-
id-phase enzyme-linked immunosorbent assay, were associated 
with 21-day mortality in the absence of LT . Results: APAP-ALF 
survivors had significantly lower L-FABP levels early (238 .6 vs . 
690 .8 ng/ml, p<0 .0001) and late (148 .4 vs . 612 .3 ng/ml, 
p<0 .0001) compared with non-survivors (Fig 1) . Using logistic 
regression, elevated L-FABP early (Log L-FABP Odds Ratio (OR) 
1 .31, p=0 .027) and late (Log L-FABP OR 1 .50, p=0 .005) 
were associated with significantly increased 21-day mortality 
after adjusting for covariates (MELD, vasopressor use) . Area 
under the receiver operating curve (AUROC) for early and 
late models were 0 .778 and 0 .907 . The addition of L-FABP 
significantly improved (p<0 .01) the AUROC of the King’s Col-
lege Criteria (KCC) (Early: 0 .552 alone, 0 .711 with L-FABP; 
Late: 0 .604 alone, 0 .797 with L-FABP) as well as the ALFSG 
prognostic index (Early: 0 .686 alone, 0 .766 with L-FABP; Late: 
0 .711 alone, 0 .815 with L-FABP) . Conclusion: Serum L-FABP 
levels were significantly higher at serial time points in APAP-ALF 
non-survivors . After adjusting for covariates, serum L-FABP was 
significantly associated with 21-day mortality . L-FABP improved 
prognostic discrimination (AUROC) when combined with KCC 
and the ALFSG prognostic index which may potentially help 
identify APAP-ALF patients with higher potential of recovery .
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Decreasing Mortality in Hepatitis C Patients Awaiting 
Liver Transplantation in the Direct Acting Antiviral Era
Donghee Kim, Allison Kwong, Ajitha Mannalithara, Nae-Yun Heo, 
Prowpanga Udompap, W. Ray Kim; Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, Stan-
ford, CA
Background/Aim: Highly effective direct acting antivirals 
(DAAs) dramatically improved response in patients with hepa-
titis C virus (HCV), which is hoped to translate to significantly 
improved clinical outcomes, even in patient with decompen-
sated cirrhosis awaiting liver transplantation (LT) . We analyze 
waitlist mortality of HCV patients over time and in comparison 
to those with non-HCV chronic liver disease . Methods: All adult 
(>18 years) primary LT candidates with end stage liver dis-
ease (without exception scores) were identified in the OPTN 
waitlist registry data and divided into HCV versus non-HCV . 
Three cohorts were assembled: Cohort A consisted of patients 
on the waiting list as of Jan 1, 2004; Cohort B as of Jan 1, 
2009; and Cohort C as of Jan 1, 2014, the last representing 
candidates for whom DAAs would become available . Results: 
Cohort A included 6,002 candidates, Cohort B 6,935 and 
Cohort C 8,779, including 2,410, 2,416 and 2,783 HCV 
patients, respectively . For candidates with HCV, the median 
age increased from 52 to 55 to 58 years for Cohorts A, B, 
and C, respectively . The ageing pattern was less pronounced 
for non-HCV candidates (median age=55, 57, and 58 years, 
respectively) . In the table, the risk of waitlist death was 22% 
lower in HCV patients in Cohort C compared to those in 
Cohort B, whereas in non-HCV patients, there was no differ-
ence between Cohorts B and C . Between Cohorts A and B, 
there was 10-15% reduction in the risk of death . The trend 
was more marked among patients with a higher (>20) MELD 
score . Risk of waitlist death decreased by almost half between 
Cohorts B and C among HCV patients . A similar reduction was 
not observed in non-HCV patients, These trends were reflected 
in the MELD score trajectory: among HCV patients, the annu-
alized increase in the MELD score slowed from 2 .49 (median, 
interquartile range [IQR]=0 .56-6 .26) in Cohort A to 1 .49 (IQR: 
0 .33-7 .21) in Cohort B to 0 .43 (IQR: -0 .31-2 .90) in Cohort C . 
In non-HCV patients, MELD increased by 2 .01 (0 .31-4 .99) per 
year in Cohort A, by 1 .74 (-0 .26-5 .24) per year in Cohort B 
and by 1 .87 (0 .00-5 .93) per year in Cohort C . Conclusion: 
Mortality in the LT waiting list decreased in HCV patients for 
whom DAAs became available . This trend was accompanied 
by slowing of MELD progression .

Comparisons were made with Cohort B as the reference group .
Models were adjusted for age and MELD score .
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Factors associated with mortality, independently of 
sustained virological response (SVR), in HIV/HCV co-in-
fected subjects - ANRS CO13 HEPAVIH cohort.
Sarah Shili1, Linda Wittkop1,13, Philippe S. Sogni2, Victor de 
Ledinghen12, Laure Esterle1, Marc-Antoine Valantin2, Isabelle 
Poizot-Martin3, Anne Simon2, Eric Rosenthal4, Karine Lacombe2, 
Gilles Pialoux2, Olivier Bouchaud2, Anne Gervais2, Cecile Gou-
jard2, Lionel Piroth5, David Zucman6, Stephanie Dominguez2, 
François Raffi7, Laurent Alric8, Firouze Bani-Sadr2, Caroline Las-
coux-Combe2, Daniel Garipuy9, Patrick Miailhes10, Daniel Vit-
tecoq2, Olivier Lorthoraly2, Hugues Aumaître11, Didier Neau12, 
Philippe Morlat12, François Dabis1,13, Dominique Salmon2; 1Inserm 
U1219, Bordeaux, France; 2APHP, PARIS, France; 3APHM, MAR-
SEILLE, France; 4CHU de Nice, Nice, France; 5CHU Dijon, Dijon, 
France; 6CHU Strasbourg, Strasbourg, France; 7CHU Nantes, 
Nantes, France; 8CHU Toulouse, Toulouse, France; 9Hôpital Ducu-
ing, Toulouse, France; 10CHU Lyon, Lyon, France; 11CH Perpig-
nan, Perpignan, France; 12CHU Bordeaux, Bordeaux, France; 
13ISPED, Université de Bordeaux, Bordeaux, France
METHODS: HIV/HCV co-infected patients from the French 
nation-wide, prospective, multicenter ANRS CO13 HEPAVIH 
cohort, with at least one liver stiffness measurement (LSM) 
by FibroScan® (FS) meeting the validity criterion ((IQR/
LSM<30%), a detectable HCV viral load when the first valid FS 
was performed, and at least one follow-up visit were included . 
The primary endpoint was all-cause mortality . The study started 
at the date of the first valid FS (t0) and ended at death or 
last follow-up visit . A Cox proportional hazards model with 
delayed entry was performed to determine factors associated 
with mortality . LSM and SVR as time-dependent covariates, 
sex, metabolic disorders (defined as presence of at least one 
of these conditions: diabetes, metabolic syndrome, insulin resis-
tance, lipodystrophy), and alcohol use (past and current), were 
forced into the model . Factors significantly associated with mor-
tality (with a 5% threshold) were determined with a backward 
stepwise selection procedure: 1/ fixed covariables determined 
at inclusion: tobacco use, drug use (past and current), mode 
of HIV transmission, AIDS stage, previous HCV treatment by 
pegylated interferon plus ribavirin, HCV genotype, HBs anti-
gen; 2/ time-dependent covariables: HIV viral load, CD4+ 
level . RESULTS: 1062 patients were included: 69 .8% of men, 
with a median age of 45 .7 years (IQR: 42 .4-49 .1) . 21 .7% 
had a LSM >12 .5 kPa at t0 . Median follow-up was 4 .9 years 
(IQR 3 .2-6 .1) . 76 deaths were observed (26 liver-related, 10 
HIV-related, 29 non liver non HIV related, 11 with undeter-
mined cause) . At 55 years, the mortality rate was 6 .7% for 
patients with LSM ≤12 .5 kPa compared to 20 .2% for patients 
with LSM >12 .5 kPa . Mortality rates were not significantly dif-
ferent between patients with LSM ]7 .1-9 .5] and LSM ]9 .5-12 .5] 
kPa compared to patients with LSM [2 .5-7 .1] kPa (hazard ratio 
(HR) [95% confidence interval]: 1 .20 [0 .57;2 .52] and 1 .31 
[0 .56; 3 .04] respectively) . LSM >12 .5 kPa patients had a sig-
nificantly higher risk of all-cause mortality compared to LSM 
[2 .5-7 .1] kPa patients (HR=3 .37 [2 .00;5 .71], p=0 .0001) in 
univariable analysis . In adjusted analysis, LSM >12 .5 kPa 
(adjusted HR (aHR)= 3 .35 [2 .06;5 .45], p<0 .0001), presence 
of previous HCV treatment (aHR=0 .53 [0 .32;0 .90], p=0 .01) 
and smoking (past versus never: aHR=5 .69 [1 .56;20 .78]; cur-
rent versus never: 3 .22 [0 .93;11 .09], p=0 .01) were signifi-
cantly associated with all-cause mortality independently of SVR, 
age, sex, alcohol use and metabolic disorders . CONCLUSION: 
Liver stiffness >12 .5 kPa at any time was strongly associated 
with all-cause mortality independently of SVR . Close follow-up 
of these patients should remain a priority even after SVR .
Disclosures:



30A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

Linda Wittkop - Speaking and Teaching: Janssen, Gilead
Victor de Ledinghen - Board Membership: Janssen, Gilead, BMS, Abbvie, Inter-
cept Pharma, Supersonic Imagine; Grant/Research Support: Supersonic Imagine; 
Speaking and Teaching: AbbVie, Merck, BMS, Gilead
Marc-Antoine Valantin - Board Membership: Gilead, Bristol-Myers; Speaking and 
Teaching: Janssen-cilag
Eric Rosenthal - Board Membership: gilead, msd, Abbvie
Karine Lacombe - Advisory Committees or Review Panels: Janssen, MSD, Gilead, 
Abbvie
Laurent Alric - Board Membership: Schering Plough, Schering Plough, Schering 
Plough, Schering Plough; Consulting: MSD; Grant/Research Support: Abbvie; 
Speaking and Teaching: Roches, BMS, Gilead, Roches, BMS, Gilead, Roches, 
BMS, Gilead, Roches, BMS, Gilead, MSD, Abbvie
Hugues Aumaître - Board Membership: BMS; Speaking and Teaching: MSD, 
GS, Janssen
Philippe Morlat - Board Membership: GILEAD, MSD; Consulting: ViiV health Care
The following people have nothing to disclose: Sarah Shili, Philippe S . Sogni, 
Laure Esterle, Isabelle Poizot-Martin, Anne Simon, Gilles Pialoux, Olivier Bouch-
aud, Anne Gervais, Cecile Goujard, Lionel Piroth, David Zucman, Stephanie 
Dominguez, François Raffi, Firouze Bani-Sadr, Caroline Lascoux-Combe, Dan-
iel Garipuy, Patrick Miailhes, Daniel Vittecoq, Olivier Lorthoraly, Didier Neau, 
François Dabis, Dominique Salmon

57
Poor Adherence to Hepatocellular Carcinoma (HCC) Sur-
veillance in a U.S. Cohort of 2376 Patients with Chronic 
Hepatitis C (CHC) and Cirrhosis
Sally A. Tran1,4, Joseph K. Hoang1, An K. Le1, Changqing Zhao1,2, 
Lee Ann Yasukawa3, Susan C. Weber3, Mindie H. Nguyen1; 1Divi-
sion of Gastroenterology and Hepatology, Stanford University 
Medical Center, Palo Alto, CA; 2Department of Cirrhosis, Shu-
guang Hospital, Shanghai, China; 3Center for Clinical Informatics, 
Stanford University School of Medicine, Palo Alto, CA; 4Stanford 
University, Palo Alto, CA
Purpose: Studies of adherence to screening and surveillance 
for hepatocellular carcinoma (HCC) in patients with CHC and 
cirrhosis are currently limited . Our goal was to examine rates 
and predictors for HCC surveillance adherence and its effects 
on treatment allocation and survival in patients who developed 
HCC . Methods: This is a retrospective study of a cohort of 
2376 consecutive CHC cirrhosis patients who were monitored 
for at least one year at a medical center between 1/1998-
8/2015 . Patients were identified via ICD-9 query, and data 
was extracted through manual individual chart review of all 
patients . Adherence was optimal if there was imaging (ultra-
sound, CT, or MRI) every 6 months, fair if only every 6-12 
months, poor if every 12-24 months, very poor if less frequently 
than every 24 months, or no screening . Results: Mean age 
was 54±10 with the majority of patients being male (63%) . 
Median follow-up was 45 .4 months (range: 12-231) . Over-
all, surveillance was optimal in only 18 .8%, fair in 16 .9%, 
and poor in 18 .5%, very poor or none in 45 .8% . There was 
no significant difference in surveillance between men and 
women . Patients over 55 years old had higher rates of opti-
mal surveillance (21 .4% vs . 16 .2%, p<0 .0001), as well as 
decompensated patients compared to compensated patients 
(22 .7% vs . 10 .9%, p<0 .0001) and Asian patients compared 
to non-Asians (30 .6% vs . 17 .4%, p<0 .0001) . A total of 435 
patients developed HCC during follow-up: 90 out of 298 
Asians and 345 out of 2,619 Non-Asians . The 5-year cumula-
tive incidences of HCC were greater in Asian patients (15 .2% 
vs . 28 .6%, p<0 .00001) . HCC patients who have had optimal 
to fair adherence to surveillance (imaging at least every 12 
months) were also much less likely to present with portal vein 
thrombosis (6 .7% vs . 21 .3%, P<0 .0001) . HCC patients who 
have had optimal or fair surveillance were also more likely to 
meet the Milan criteria for liver transplants (66 .0% vs . 50 .0%, 
p<0 .037) and UCSF criteria for liver transplants (81 .9% vs . 

67 .9%, p<0 .031) . Conclusion: In this large ethnically diverse 
cohort of CHC cirrhosis patients, adherence to HCC surveil-
lance is generally poor and optimal or fair surveillance was 
associated less advanced tumor at HCC diagnosis for those 
who developed HCC . Further efforts are needed to improve 
patient and provider education and further active intervention 
such as recall practice policy may help improve adherence to 
HCC surveillance in CHC patient with cirrhosis .
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Impact of all-oral antiviral therapy on portal pressure 
and hemodynamics on HCV-infected cirrhotic patients
Sabela Lens1, Edilmar Alvarado-Tapias2, Zoe Mariño1, María-Car-
lota Londoño1, Elba Llop3, Javier M. González4, Jose Igna-
cio Fortea5, Luis Ibáñez Samaniego6, Rafael Bañares6, Angela 
Puente5, Agustin Albillos4, Jose L. Calleja3, Xavier Torras2, Vir-
ginia Hernandez-Gea1, Jaime Bosch1, Càndid Villanueva2, Xavier 
Forns1, Juan Carlos Garcia-Pagan1; 1Liver Unit, Hospital Clinic, 
IDIBAPS, CIBEREHD, Barcelona, Spain; 2Digestive Diseases 
Department, Hospital de la Santa Creu i Sant Pau, CIBEREHD, 
Barcelona, Spain; 3Gastroenterology and Hepatology, Hospital 
Puerta del Hierro, Universidad Autónoma, CIBEREHD, Majada-
honda, Madrid, Spain; 4Gastroenterology and Hepatology, 
Hospital Ramon y Cajal, Universidad de Alcala, CIBEREHD, 
Madrid, Spain; 5Digestive Diseases Department, Hospital Univer-
sitario Marqués de Valdecilla. Universidad de Cantabria. IDIVAL. 
CIBEREHD, Santander, Spain; 6Gastroenterology and Hepatology, 
Hospital General Universitario Gregorio Marañón, Universidad 
Complutense, IISGM, CIBEREHD, Madrid, Spain
Background: Data on the hemodynamic changes induced by 
sustained virological response (SVR) after all-oral therapy in 
patients with clinical significant portal hypertension (CSPH, 
HVPG≥10mmHg) are scarce . Previous data suggest that 
patients with CSPH, despite achieving SVR, remain at risk of 
liver decompensation (LD) . Methods: Multicenter prospective 
study of patients with HCV-related cirrhosis and CSPH before 
all-oral antiviral therapy (BL or baseline) . By study protocol, 
patients underwent HVPG, right-heart catheterization and liver 
stiffness measurement (LSM) at BL and 24 weeks after end of 
treatment if SVR (FU or follow-up) . Patients starting beta-blocker 
(BB) therapy between HVPG measures were excluded . Results: 
118 cirrhotic patients with CSPH were included . Most patients 
(92%) were CTP-A; 80% had esophageal varices (40% large) 
and 31% had at least one previous LD (14% variceal bleed-
ing, 21% ascites) . Overall, HVPG decreased from 16 .4±4 .5 
to 14 .5±4 .6 mmHg after SVR (mean change -1 .9±3; p<0 .01) . 
A clinically relevant decrease (≥10%) was observed in 65 
(54%) patients (^20% in 34%) . In multivariate analysis, the 
only variable associated with ≥10% decrease was BL-HVPG 
(OR 0 .22[0 .07-0 .66];p<0 .01) . After achieving SVR, CSPH 
persisted in 86% of patients . Decrease in mean HVPG after 
antiviral therapy was similar in patients with (n=52) or without 
BB, however, due to higher BL-HVPG, CSPH persisted in 95% 
of patients with BB compared to 77% without BB (p<0 .01) . In 
82 patients with paired LSM, BL-LSM was 31±15kPa with a 
mean reduction of -6 ±12kPa after SVR(p <0 .05) . Previously 
described cut-offs of 13 .6 and 21kPa presented high NPV 
(92%) and PPV (97%) for the presence of CSPH on follow-up, 
respectively . Paired right-heart catheterization (n= 82 patients) 
showed a significant rise in MAP due to increased systemic vas-



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 31A

♦ Denotes AASLD Presidential Poster of Distinction

cular resistance (+14% and +25%, p<0 .05) with stable cardiac 
output . Interestingly, mPAP and pulmonary vascular resistance 
also rose after therapy (+15% and +21%; p<0 .05) . Indeed, 
pulmonary arterial hypertension (mPAP≥25mmHg) developed 
or exacerbated in 9 and 4 patients, respectively but only 2 pre-
sented increased pulmonary vascular resistance . Conclusions: 
Despite achieving SVR, CSPH persists 24 weeks after therapy 
in most patients with HCV-related cirrhosis treated with all-oral 
antiviral therapy, indicating risk of decompensation . Previously 
described LSM cut-offs to rule-in or out CSPH are still useful 
after SVR . Interestingly, improvement of systemic hemodynam-
ics after SVR was associated with pulmonary hypertension in 
some patients, indicating the need for continued careful moni-
toring on long-term follow-up .
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The Increased Mortality and Medicare Disability Eligibil-
ity Status of the HCV Population In The US
Gabriela Dieguez2, Bruce Pyenson2, Steven Marx1, Yuri Sanchez1; 
1HEOR, AbbVie, Mettawa, ID; 2Milliman, New York, NY
STUDY PURPOSE To assess the burden from mortality and 
Medicare benefits eligibility through disability for the popu-
lation infected with hepatitis C virus (HCV) relative to the gen-
eral population . METHODS HCV status and liver disease stage 
were identified in the 2012 Medicare 5% Sample database 
using diagnosis codes . Mortality rates were based on death 
indicators and calculated at different HCV stages: newly diag-
nosed, non-cirrhotic, cirrhotic, end-stage liver disease (ESLD), 
and liver transplant . These rates were compared to the demo-
graphically adjusted mortality of the general US population 
using the 2010 Period Life Table . Medicare costs were tab-
ulated in the last year of life . Beneficiaries that gained Medi-
care eligibility in 2012 through disability were identified in the 
Medicare 5% Sample database, and their annual Medicare 
costs were tabulated . Counts of Medicare eligibles through dis-
ability were combined with census data in the National Health 
and Nutrition Examination Survey (NHANES) to estimate 
rates of Medicare eligibility through disability separately for 
HCV patients and the general US population . The incremental 
mortality and disability of the HCV population was measured 
as the ratio of the actual-to-expected mortality and Medicare 
eligibility through disability rates . RESULTS Medicare benefi-
ciaries with HCV have, on average, 380% higher mortality 
rates than their non-HCV counterparts of the same age and 
gender . Higher mortality was observed even for patients in 
earlier HCV stages . No difference was found in the Medicare 
eligibility through disability rates between HCV patients and 
the general US population . However, the prevalence of HCV 
among the Medicare eligible through disability in 2012 was 
2 .4%, 170% higher than among the general US population 

(0 .9%) . Medicare-covered HCV patients that died in 2012 
incurred, on average $107,838 in medical expenses in their 
last year of life . The average annual medical cost for disabled 
Medicare HCV patients was $30,700, about 3% higher than 
non-disabled Medicare HCV patients . CONCLUSIONS Among 
Medicare patients, HCV is associated with increased mortality 
and medical spending in the last year of a patient’s life .
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Steven Marx - Employment: AbbVie; Stock Shareholder: AbbVie
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Impact of drug use and opioid substitution therapy on 
hepatitis C reinfection: The BC Hepatitis Testers Cohort
Nazrul Islam2, Mel Krajden1,2, Jeannie Shoveller2,3, Paul Gus-
tafson2, Mark Gilbert1,4, Jane A. Buxton1,2, Jason Wong1,2, Mark 
Tyndall1,2, Naveed Z. Janjua1,2; 1BC Centre for Disease Control, 
Vancouver, BC, Canada; 2University of British Columbia, Vancou-
ver, BC, Canada; 3British Columbia Centre for Excellence in HIV/
AIDS, Vancouver, BC, Canada; 4Ontario HIV Treatment Network, 
Toronto, ON, Canada
Background: People remain at risk of reinfection following 
clearance of hepatitis C (HCV) infection . In this study, we esti-
mated the reinfection rate following spontaneous and treat-
ment-induced clearance, and identified factors associated 
with reinfection risk in a large population-based cohort study . 
Methods: British Columbia Hepatitis Testers Cohort includes 
all individual tested for HCV (~1 .1 million; anti-HCV positive: 
67,726) between 1990–2013 linked to their corresponding 
data on medical visits, hospitalizations, and prescription drugs . 
Individuals who spontaneously cleared HCV or who achieved 
sustained virologic response (SVR), and who had at least one 
valid HCV-PCR after clearance (n=10,408) were included in 
this study . Incidence rates were calculated assuming a Poisson 
distribution, and multivariable Cox proportional hazard model 
was used to examine reinfection risk factors . Results: Overall 
11 .8% of those who cleared HCV (n=10,408) developed rein-
fection over 19 years (incidence rate: 2 .42, 95% confidence 
interval: 2 .29-2 .56, per 100 person-years [PY] . Reinfection 
rates were higher in spontaneously cleared (16 .1%; 2 .88/100-
PY) than in the SVR group (3 .5%;1 .00/100-PY) . This relates to 
the higher proportion of people who recently injected drugs in 
the spontaneously cleared group compared to the SVR group 
(44% vs 19%) . In adjusted Cox proportional hazard model, 
higher reinfection risk was observed in the spontaneously 
cleared group (adjusted hazard ratio [aHR]: 2 .71, 95% CI: 
2 .24-3 .30, compared to the SVR group), and in people who 
inject drugs (PWID) (aHR: 1 .28; 95% CI: 1 .1-1 .49), while use 
of opioid substitution therapy (OST) reduced the HCV reinfec-
tion risk (aHR: 0 .72; 95% CI: 0 .62-0 .85) . Younger age at 
clearance, and pre-existing HIV infection were associated with 
increased risk of reinfection while female sex, and pre-existing 
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hepatitis B infection were associated with a reduced risk of 
HCV reinfection . Analyses restricted to PWIDs, and those strati-
fied by spontaneous clearance and SVR showed similar results, 
though OST was not significant in the SVR group . Conclusions: 
The incidence of HCV reinfection is higher among those who 
spontaneously cleared HCV infection, and in PWIDs . Treatment 
of PWIDs combined with the use of appropriate harm reduction 
programs could reduce HCV reinfection risk .
Disclosures:
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Interim Analysis of a 3-Year Follow-up Study of NS5A 
and NS3 Resistance-Associated Variants (RAVs) After 
Treatment With Grazoprevir-Containing Regimens in 
Patients With Chronic Hepatitis C Virus (HCV) Infection
Frederick Lahser, Angela Galloway, Peggy Hwang, John Palcza, 
Janice Wahl, Michael Robertson, Eliav Barr, Todd A. Black, Ernest 
Asante-Appiah, Barbara Haber; Merck & Co., Inc., Kenilworth, NJ
The purpose of this study was to characterize the persistence 
of HCV NS5A and NS3 RAVs in patients with virologic failure 
(VF) following treatment with grazoprevir (GZR) and ribavirin 
(R) or elbasvir (EBR) or peginterferon/R (PR) . Patients with HCV 
genotype (GT)1 infection and VF (GZR/R, n=2; GZR/EBR, 
n=35; or GZR/PR, n=20) were enrolled in an ongoing 3-year 
follow-up study (≥1-year follow-up, n=38; ≥2-year follow-up, 
n=11) . Plasma samples with HCV RNA >1000 IU/mL were 
assessed for RAVs by population sequencing (20% sensitivity 
threshold) . Treatment-emergent (TE) substitutions at NS3 amino 
acid positions 36, 54, 55, 56, 80, 107, 122, 132, 155, 156, 
158, 168, 170, and 175 or NS5A positions 28, 30, 31, and 
93 are reported for all patients regardless of prior regimen . 
Fifty-seven patients were enrolled (77% GT1a; 23% GT1b); 
20/57 (35%) had a TE NS3 RAV, 11/57 (19%) had a TE 
NS5A RAV, 16/57 (28%) had both NS3 and NS5A RAVs, 
and 10/57 (18%) had no detectable TE RAV at the time of VF . 
Of 36 patients with NS3 RAVs at VF, 22 (61%), 9 (25%), and 
4 (11%) continued to have detectable NS3 RAVs at follow-up 
week (FW)12, FW24, and FW48, respectively . Of the 27 
patients with NS5A RAVs at VF, 27 (100%), 26 (96%), and 
19 (70%) continued to have detectable NS5A RAVs at FW12, 
FW24, and FW48, respectively . Two NS3 polymorphisms, 
I170T and S122G, were persistent at FW49 and FW72, 
respectively and 1 GT1b patient treated with GZR/PR had a 
TE D168E RAV that was persistent to 141 weeks . Most GT1a 
NS5A RAVs, including Q30H/R, L31M/V, and Y93H/S, were 
detectable >100 weeks’ post-treatment (Figure) . TE GT1 NS3 
RAVs were undetectable in 89% of patients by FW48, while TE 
GT1 NS5A RAVs were undetectable in only 30% of patients by 
FW48 . Additional analyses will be presented .
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Hepatitis C viremia reversibly maintains subset of anti-
gen-specific T-bet+ tissue-like memory B-cell
Li-Yuan Chang1, David E. Kaplan1,2; 1Division of Gastroenterol-
ogy, University of Pennsylvania, Philadelphia, PA; 2Medicine/Gas-
troenterology, Corporal Michael J. Crescenz VA Medical Center, 
Philadelphia, PA
T-box transcription factor T-bet expression in B-cells has been 
shown to regulate Ig class switching and differentiation into 
antiviral CD11c+ B-cells critical for viral control in mice . The 
frequency of B-cell T-bet expression during chronic hepatitis C 
(HCV) infection has never been described . Healthy controls, cir-
rhotic and non-cirrhotic HCV-infected patients were recruited . 
Peripheral blood lymphocytes were phenotyped for expression 
of T-bet and related markers by flow cytometry . In a subset of 
patients who were cured of HCV infection (sustained virolog-
ical response) by DAAs, the dynamics of T-bet expression in 
B-cells was monitored . After cure, convalescent B-cells were 
tested for T-bet expression after re-exposure to infected plasma . 
45 patients including 26 HCV+ subjects (9 with HCC, 9 with 
cirrhosis, 8 without cirrhosis) were recruited . Chronic HCV 
B-cells exhibited increased frequency of T-bet+ B-cells relative to 
non-infected individuals (median 11 .5% v . 2 .2%, p < 0 .0001) 
without significant differences among HCV subgroups . T-Bet+ 
B-cells express CD95, CXCR3, CD11c and CD267 and pre-
dominantly exhibit a tissue-like memory CD27-CD21- pheno-
type independent of HCV infection . HCV-patient T-bet+ B-cells 
were more frequently class-switched IgD-IgG+ (40 .4% vs . 
26 .4%, p=0 .012) . Resolution of HCV infection with DAA ther-
apy led to a marked reduction of the frequency of T-bet+ B-cells 
(median 14 .1% pretreatment v . 6 .7% EOT v . 6 .1% SVR12, p 
= <0 .01) . Re-exposure of convalescent (cured) B-cells to viremic 
plasma led to T-bet re-expression . Conclusion: Chronic anti-
genemia in chronic HCV infection induces and maintains an 
antigen-specific T-bet+ B-cell . These B-cells share markers with 
tissue-like memory B-cells, a putative anergic B-cell population . 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 33A

♦ Denotes AASLD Presidential Poster of Distinction

Antigen-driven T-bet expression may be a critical suppressor of 
B-cell activation in chronic HCV infection .

Disclosures:
David E . Kaplan - Grant/Research Support: Bayer Pharmaceuticals, Inovio Phar-
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Multiple HCV Amino Acid Variants Associate with Inter-
feron Lambda Polymorphism in Genotype 1a, 1b and 
3a Infections
Nimisha Chaturvedi2, Ramakrishna K. Chodavarapu1, Evguenia S. 
Svarovskaia1, Hongmei Mo1, Anu O. Osinusi1, Ming Lin1, Diana 
M. Brainard1, Mani Subramanian1, John G. McHutchison1, Stefan 
Zeuzem3, Jacques Fellay2; 1Gilead Sciences Inc, Foster City, CA; 
2École polytechnique fédérale de Lausanne, Lausanne, Switzer-
land; 3Goethe University Hospital, Frankfurt, Germany
Background: A specific human genetic polymorphism in the 
interferon lambda (IFN-λ) region, tagged by SNP rs12979860, 
is associated with spontaneous clearance of HCV infection and 
with response to interferon-based antiviral treatment . A recent 
report also showed a higher prevalence of the pretreatment 
NS5A variant Y93H in genotype (GT) 1b patients homozygous 
for the C allele at rs12979860 . Here, we evaluate the associ-
ations between HCV amino acid variants and IFN-λ polymor-
phism in >7000 patients from various geographical regions 
and ethnicities, infected with HCV genotype 1a, 1b or 3a . 
Methods: We used logistic regression to search for associa-
tions between rs12979860 and amino acid variation in NS3, 
NS4A, NS5A and NS5B in 7131 chronically infected HCV 
patients (GT1a, n=3623; GT1b, n=2010; GT3a, n=1498) . 
HCV consensus sequences were obtained by next generation 
of sequencing on Illumina MiSeq, and binary variables were 
created for each non-conserved amino acid present in at least 
0 .3% of samples . To prevent spurious associations due to host 
and viral stratification, we included the following covariates in 
all regression models: gender, country of origin, self-reported 
ethnicity, cirrhosis status, prior treatment experience, SVR12 
information and viral genotype . Associations with a p-value 
lower than the Bonferroni adjusted threshold (p < 3 .6 x 10-5) 
were considered significant . Results: A total of 73 HCV amino 
acids were significantly associated with rs12979860 (8 in 
NS3, 3 in NS4A, 44 in NS5A and 18 in NS5B) . The stron-
gest associations were observed in and around the highly 
variable interferon sensitivity-determining region of NS5A (top 
associated variant: I280V, p = 2 .8 x 10-23) . We also con-
firmed the association between the NS5A variant Y93H and 

IFN-λ polymorphism (p = 5 .4 x 10-15) in GT1a, 1b and 3a . 
In the genotype-specific models, we detected 68, 38 and 26 
significant associations for genotype 1a, 1b and 3a, respec-
tively . The difference in the number of significant associations 
between subgroups most likely reflects an effect of sample size 
on statistical power . Conclusions: We observed a large number 
of associations between amino acid variants in the HCV pro-
teome and polymorphism in the IFN-λ region . Patients with the 
rs12979860 CC genotype have a higher prevalence of multi-
ple amino acid changes, including Y93H, a naturally occurring 
NS5A inhibitor resistance-associated mutation . This study pro-
vides strong evidence of pervasive viral adaptation to innate 
immune pressure from the host during chronic HCV infection, 
and suggests that viral amino acid variants could act as indi-
rect markers of human genetic variation in the IFN-λ region .
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Hepatitis C virus reactivation in patients with cancer: A 
prospective observational study of 91 patients
Harrys A. Torres1, Jeff Hosry1, Parag Mahale1, Minas P. Econo-
mides1, Anna S. Lok2; 1Infectious Diseases, The university of Texas 
MD Anderson Cancer Center, Houston, TX; 2Internal Medicine, 
University of Michigan Medical Center, Ann Arbor, MI
Background: Reactivation of hepatitis C virus (HCVr) in infected 
cancer patients (pts) receiving chemotherapy had been reported 
in retrospective studies . Consequently, some pts are not given 
chemotherapy (CT) due to the fear of HCVr . We determined 
the incidence and clinical outcomes of HCVr in infected cancer 
pts . Methods: HCV-infected cancer pts treated at MD Ander-
son Cancer Center (11/2012-3/2016) were enrolled in a 
prospective observational study . Pts with primary or metastatic 
cancer to the liver were excluded . HCV-RNA and ALT levels 
were measured during CT . HCVr was defined as an increase 
in HCV-RNA ≥1 log10IU/mL over baseline and hepatitis flare 
as ALT increase to ≥3 times upper limit of normal (or >170 
IU/ml) in the absence of other explanations . Results: We stud-
ied 91 consecutive pts . Most were men (71%), white (64%), 
with a median age of 59 years, non-cirrhotic (87%), with HCV 
genotype 1 (79%) and rs12979860 genotype non-CC (72%) . 
Half of the pts (53%) had solid cancers . In the majority of pts 
(55, 60%), HCV-RNA levels were measured ≥ 2 times during 
monitoring after baseline . HCVr was identified in 19 pts (21% 
overall, 33% in hematologic cancers and 10% in solid tumor 
patients) . Of the 19 pts with HCVr, 9 (47%) had also hepatitis 
flare . These 9 pts were more likely to have non-genotype 1 
(56% v 17%, P= .01), rs12979860 genotype CC (57% v 24%, 
P= .08) and rituximab therapy (44% v 10%, P= .01) compared 
to those without HCVr and hepatitis flare . The 19 pts with 
HCVr were more likely to have hematologic cancers (74% v 
29%, P= .009), lower baseline HCV RNA (median: 5 .7 v 6 .6 
log10IU/ml, P< .0001), rituximab therapy (37% v 7%, P= .002), 
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high-dose steroids (HDS: >600 mg of prednisone equivalent) 
(63% v 7%, P= .01) and more prolonged lymphopenia (<1000 
cells/μL for >1 month) (59% v 30%, P= .02) compared to those 
without HCVr . After adjusting for types of cancer and baseline 
HCV-RNA levels, rituximab (OR=10 [1 .8-52], P= .007) and 
HDS (OR=3 .7 [0 .1-12 .7], P= .04) were associated with HCVr 
in multivariable analysis . Discontinuation or dose reduction of 
CT were required in 5 pts (5%) with HCVr and hepatitis flare . 
None of the pts developed liver failure or died from a liver-re-
lated cause within 6 months of CT . Conclusion: HCVr occurred 
in 21% of infected cancer pts receiving CT but only half of them 
experienced hepatitis flare and none developed liver failure . 
Most CT regimens are safe in HCV-infected pts but monitoring 
should be considered for those receiving rituximab or HDS . The 
impact of CT interruption on the oncologic outcome of those 
with HCVr and hepatitis flare remains unknown .
Disclosures:
Harrys A . Torres - Consulting: Janssen Pharmaceuticals, Gilead Sciences, Vertex 
Pharmaceuticals; Grant/Research Support: The University of Texas MD Anderson 
Cancer Center, Gilead Sciences, Merck
Anna S . Lok - Grant/Research Support: Gilead, BMS
The following people have nothing to disclose: Jeff Hosry, Parag Mahale, Minas 
P . Economides

65
Virus-induced IFN-λ4 potently blocks IFN-α signaling 
by ISG15/USP18 in HCV infection: implication for 
increased IFN responsiveness after DAA treatment
Pil Soo Sung1,2, Seon-Hui Hong2, Su-Hyung Park2, Seung Kew 
Yoon1, Eui-Cheol Shin2; 1Department of Internal Medicine, Seoul 
St. Mary Hospital, Seoul, Korea (the Republic of); 2Graduate 
School of Medical Science and Engineering, KAIST, Daejeon, 
Korea (the Republic of)
Background & Aims: IFN-λ4 is a newly identified type III 
IFN, and its genetic polymorphism has been proven to pre-
dict responses to IFN-α-based therapy in hepatitis C virus 
(HCV)-infected patients . The IFNL4-TT genotype, which does 
not produce IFN-λ4 protein due to a premature stop codon, 
is associated with a favorable treatment response while the 
IFNL4-DG genotype coding for functional IFN-λ4 protein is 
associated with a poor treatment response . In the present 
study, we studied the induction of IFN-λ4 in HCV-infected 
hepatocytes and investigated the biological effects of IFN-λ4 
in relation to IFN responsiveness . Furthermore, we studied the 
effects of DAA treatment on the induction of IFN-λ4 and IFN 
responsiveness . Methods: Primary human hepatocytes (PHHs) 
were infected with JFH1 HCVcc at high titer . Hepatoma cells 
were transfected with IFNL4 various experiments were per-
formed to identify the biological effects of IFN-λ4 . Results: JFH1 
HCVcc infection induced IFN-λ4 gene expression in PHHs . 
After IFNL4 gene transfection in hepatoma cells, IFN-λ4 pro-
tein was scarcely detected in culture supernatant as previously 
reported . However, IFN-λ4 robustly increased the protein lev-
els of ISG15 and USP18 in an IFNLR-dependent manner and 
potently reduced IFN-α responsiveness in HCV-infected PHHs 
and IFNL4-transfected cells . The ISG15/USP18-mediated IFN-α 
unresponsiveness was confirmed by transfection of siRNAs 
for ISG15 and/or USP18 . This potent activity of IFN-λ4 was 
related with unphosphorylated ISGF3, formed by high levels of 
IRF-9, STAT-1 and STAT-2 . Telaprevir treatment to HCV-infected 
PHHs decreased the induction of IFN-λs including IFN-λ4 and 
restored the IFN responsiveness . Conclusion: The current data 
demonstrate that virus-induced IFN-λ4 potently induces ISG15/
USP18-mediated IFN- α unresponsiveness . Our data clearly 
demonstrate that HCV-infected hepatocytes restore IFN respon-
siveness after DAA therapy .
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Role Of MiRNAs In Hepatitis C Virus Clearance In Prior 
Non-Responders During Therapy With DAAs
Hawwa Alao1, Margaret Cam2, Fang Zhang1, Daniel F. Suarez1, 
Wendy A. Henderson3, N I. Fourie3, Qisheng Li1, T. Jake Liang1, 
Marc G. Ghany1; 1NIH/NIDDK, Baltimore, MD; 2NCI, NIH, 
Bethesda, MD; 3NINR, NIH, Bethesda, MD
Introduction: Interferons and interferon-stimulated genes (ISGs) 
are a key line of defense against viral infections . MicroRNAs 
(miRNAs) may play an important role in regulation of the host 
innate immune response . Therefore, regulation of ISGs by the 
host or virus through miRNAs could affect outcome of infec-
tion or response to therapy in patients with chronic hepatitis C 
(CHC) . Little is known about miRNA’s regulation of ISGs during 
therapy of CHC with direct acting antivirals (DAA) . Aim: To 
investigate changes in miRNAs and ISGs in prior CHC non-re-
sponders to interferon-based regimens during re-treatment with 
DAAs . Methods: Subjects with HCV genotype 1b who had 
failed to respond to peginterferon and ribavirin were re-treated 
with asunaprevir/daclatasvir for 24 weeks . Subjects were mon-
itored off therapy for 12 weeks to assess SVR12 . All subjects 
underwent paired liver biopsies, the first occurring within 12 
weeks before the initial dose of therapy and the second at 
either week 2 or 4 on therapy . Microarray (Affymetrix Human 
Gene 2 .0 ST, mRNA) and Nanostring nCounter (miRNA) anal-
ysis was performed on paired liver biopsies . An unbiased cor-
relation analysis was performed to identify miRNAs that were 
significantly negatively correlated with ISG mRNAs . Identified 
miRNAs that may regulate ISGs were further investigated by 
bioinformatics and functional analyses . Results: 13 GT1b sub-
jects were enrolled . Microarray and Nanostring analyses were 
performed on 9/13 paired biopsies (2 subjects who had not 
undergone the second biopsy at time of analysis and 2 with 
insufficient tissue for Nanostring were excluded) . Among the 9 
subjects, the mean age was 64 years, 6 females, mean HCV 
RNA 6 .8 log10 IU/mL, 3 had cirrhosis . The overall SVR rate 
was 6/9 (67%) . All 3 failures were viral breakthrough . At 
week 2 biopsy, 4/4 subjects had detectable virus (<43-249 
IU/mL); at week 4 biopsy 3/5 had detectable HCV RNA (all 
<43 IU/mL) . ISG expression was significantly lower in on-treat-
ment compared to baseline biopsies . miR-222 and 13 other 
miRNAs were significantly negatively correlated with ISGs 
between paired biopsies . 13/14 miRNAs had known ISGs as 
targets (5 confirmed in published literature) and 2/14 target 
Toll like receptor . Interestingly, the levels of 9 of the 14 miRNAs 
were significantly lower at baseline in responders comparing to 
non-responders . In addition miR-222, which is known to target 
SOCS, an inhibitor of IFN-a signaling, increased and mRNA 
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of SOCS decreased on-treatment in responders with DAAs . 
Conclusion: Our results suggest that miRNAs may directly and 
indirectly regulate innate immunity and ISGs production and 
contribute to viral clearance during DAA therapy .
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Reduced Changes In Bone Mineral Density In CHB 
Patients Receiving Tenofovir Alfenamide (TAF) Com-
pared With Tenofovir disoproxil fumarate
Wai-Kay Seto2, Yasuhiro Asahina3, Cheng-Yuan Peng4, Carol 
Stanciu5, Djamal Abdurakhmanov6, John F. Flaherty1, Kyungpil 
Kim1, Anuj Gaggar1, Mani Subramanian1, Fehmi Tabak7, Tuan 
T. Nguyen8, Henry Lik-Yuen Chan9; 1Gilead Sciences, Foster City 
CA, CA; 2Queen Mary Hospital, Hong Kong, Hong Kong; 3Gastro-
enterology and Hepatology, Tokyo Medical and Dental University, 
Tokyo, Japan; 4Division of Hepatogastroenterology, Department of 
Internal Medicine, China Medical University Hospital, Taichung, 
Taiwan; 5Institute of Gastroenterology and Hepatology, University 
of Medicine and Pharmacy Gr. T. Popa, Iasi, Romania; 6University 
Clinical Hospital #1, Moscow, Russian Federation; 7Infectious Dis-
eases, Istanbul Universitesi Cerrahpassa Tip Fakultesi Hastanesi, 
Istanbul, Turkey; 8Research and Education, Inc., San Diego, CA; 
9Department of Medicine & Therapeutics, Prince of Wales Hospi-
tal, Hong Kong, Hong Kong
Background: The extended use of TDF for CHB has been asso-
ciated with declines in hip and spine bone mineral densities 
(BMD) . Here, we explore changes not only in hip and spine 
bone mineral densities but also in populations at high risk for 
bone disease with TAF, a novel prodrug of tenofovir (TFV), 
compared to TDF in two Phase 3 trials . Methods: In two identi-
cally-designed Phase 3 studies of TAF, 1298 patients were ran-
domized to TAF 25 mg QD or TDF 300 mg QD . Dual energy 
X-ray absorptiometry (DXA) scans were evaluated for overall 
percentage change from baseline in BMD (g/cm2) and by 
proportion of patients with >3% decline in BMD . Changes in 
BMD were also assessed in patients at high risk for bone den-
sity loss, including female sex, Asian race, older age (≥50y), 
and underlying renal disease (GFR<90mL/min) . Results: Mean 
(SD) % changes in hip bone mineral density from baseline at 
Week 48 for the TAF arm was -0 .16 (2 .24%) and for the TDF 
arm was -1 .86% (2 .45%); for the spine, mean (SD) % changes 
at Week 48 was -0 .57% (2 .91%) in the TAF arm and -2 .37% 
(3 .20%) in the TDF arm . Subjects with >3% decline in hip and 
spine BMD were significantly greater in TDF treated patients 
(27% and 38%) compared to TAF treated patients (8% and 
20%) . The percentage of patients with >3% decline in hip 
and spine BMD was relatively consistent among TAF treated 
patients across baseline osteoporosis risk categories includ-
ing female sex (8 .6%, 19 .3%), Asian race (8 .9%, 19 .5%), 
older age (8 .8%, 24 .5%) and lower baseline creatinine clear-
ance (8 .6%, 18 .6%), respectively . In contrast, patients treated 
with TDF showed higher rates of >3% BMD decline in hip and 
spine in high-risk groups than in low-risk groups . The difference 
between TAF and TDF were more pronounced in patients with 
multiple risk factors; 20% of TDF treated patients with 2 risk 
factors had a >3% hip BMD decline while patients with 3 or 
4 risk factors had 41% and 58% of patients with >3% hip 
BMD decline at Week 48 (Table) . A similar trend was seen 
with changes in spine BMD decline . By multivariate analysis 
the only baseline predictor consistent for having a <3% hip 
and spine BMD decline at Week 48 was treatment with TAF . 

Conclusions: Changes in BMD over time and in the proportion 
of patients with >3% BMD decline in hip and spine demon-
strate significantly less effects on bone of TAF compared to 
TDF . These lower effects of TAF are most pronounced in those 
at higher risk .

Percent Subjects with >3% BMD Decline By Risk Factor
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Hepatocellular carcinoma (HCC) is the only factor affect-
ing the excellent survival of Caucasian chronic hepatitis 
B (CHB) patients with or without cirrhosis under long-
term entecavir (ETV) or tenofovir (TDF) therapy
George V. Papatheodoridis1, George N. Dalekos2, Cihan Yur-
daydin3, Florian van Bömmel4, Maria Buti5, Vana Sypsa6, John 
Goulis7, Jose L. Calleja8, Heng Chi9, Spilios Manolakopoulos10, 
Alessandro Loglio11, Nikolaos Gatselis2, Onur Keskin3, Maria 
Lehretz4, Savvoula Savvidou7, Juan de la Revilla8, Bettina E. Han-
sen9, Jiannis Vlachogiannakos1, Kostas Galanis2, Ramazan Idil-
man3, Massimo Colombo11, Rafael Esteban5, Harry L. Janssen12,9, 
Thomas Berg4, Pietro Lampertico11; 1Department of Gastroenterol-
ogy, Medical School of National and Kapodistrian University of 
Athens, Laiko General Hospital, Athens, Greece; 2Department of 
Internal Medicine, Thessalia University Medical School, Larissa, 
Greece; 3Department of Gastroenterology, University of Ankara 
Medical School, Ankara, Turkey; 4University Hospital Leipzig, 
Leipsig, Germany; 5Hospital Valle Hebron and Ciberehd del Insti-
tut Carlos III, Barcelona, Spain; 6Department of Hygiene, Athens 
University Medical School, Athens, Greece; 74th Department of 
Internal Medicine,, Αristotle University of Thessaloniki Medical 
School, Thessaloniki, Greece; 8Hospital U Puerta de Hierro, IDI-
PHIM CIBERehd, Madrid, Spain; 9Department of Gastroenterology 
& Hepatology, Erasmus MC, University Medical Center, Rotter-
dam, Netherlands; 102nd Department of Internal Medicine, Med-
ical School of National and Kapodistrian University of Athens, 
Hippokration General Hospital, Athens, Greece; 111st Division of 
Gastroenterology, Fondazione IRCCS Cà Granda Ospedale Mag-
giore Policlinico, Università degli Studi di Milano, Milano, Italy; 
12Liver Clinic, Toronto Western & General Hospital, University 
Health Network, Toronto, ON, Canada
Background/Aim: Long-term ETV/TDF therapy represents the 
most common treatment option in CHB of any severity, but effi-
cacy data have been mainly based on on-therapy virological 
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remission rates . In this 10-center, large ongoing cohort study, 
we evaluated the survival in Caucasian CHB patients with or 
without cirrhosis who have been treated with long-term ETV/
TDF therapy . Methods: We included 1954 adult Caucasians 
with CHB with or without compensated cirrhosis and no HCC at 
baseline (mean age: 53±14 years, males: 71%, naive to oral 
antivirals: 58%, cirrhosis: 27%) who received ETV/TDF for ≥12 
months (median: 6 years) . Liver transplantation (LT) free survival 
rates were estimated from Kaplan-Meier curves . Results: In the 
total patient population, 1-, 3-, 5-, and 8-year overall survival 
rates were 99 .7%, 97 .7%, 95 .8% and 94 .0% being signifi-
cantly higher in non-cirrhotics (100%, 98 .5%, 97 .3% and 
96 .2%) than cirrhotics (98 .9%, 95 .5%, 92 .4% and 88 .9%, 
P<0 .001) . When only liver related deaths or LT were taken 
into account, 1-, 3-, 5- and 8-year survival rates were 99 .8%, 
99 .1%, 98 .0% and 97 .1% being also significantly higher in 
non-cirrhotics (100%, 99 .8%, 99 .1% and 98 .7%) than cir-
rhotics (99 .2%, 97 .2%, 95 .5% and 93 .6%, P<0 .001) . After 
excluding patients who developed HCC, 1-, 3-, 5- and 8-year 
overall survival rates were 99 .8%, 98 .3%, 97 .2% and 96 .1% 
remaining significantly higher in non-cirrhotics (100%, 98 .7%, 
98 .1% and 97 .4%) than cirrhotics (99 .1%, 97 .0%, 95 .1% and 
92 .8%, P<0 .001) . In the 118 patients with HCC, the 1-, 3- and 
5-year overall survival rates were 87 .6%, 59 .6% and 46 .8% 
without any difference between non-cirrhotics and cirrhotics 
(P=0 .224) . In multivariable Cox regression analysis, better 
overall survival was independently associated with absence 
of HCC [HR: 5 .588 (95% CI: 3 .439-9 .080), P<0 .001] and 
younger age [HR per year: 1 .060 (1 .038-1 .083), P<0 .001] 
but not with cirrhosis (P=0 .087) or gender (P=0 .743), while 
better liver related survival was associated only with absence 
of HCC [HR: 32 .132 (14 .195-72 .731), P<0 .001] and not 
with age (P=0 .085), cirrhosis (P=0 .201) or gender (P=0 .692) . 
Conclusions: The survival of Caucasian CHB patients treated 
with ETV/TDF is excellent with >95% of cases surviving at 
5 years and a significant proportion of deaths coming from 
liver unrelated causes . HCC development is the major factor 
affecting the overall mortality and the only factor affecting liver 
related mortality in such patients .
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Increased and sustained HBsAg loss in HBeAg positive 
CHB patients switched from NUC to Peg-IFN alfa-2a: A 
randomised open label trial (NEW SWITCH study)
Peng Hu1, Xiaoguang Dou2, Jian-ning Jiang3, Shang Jia5, Wen 
Hong Zhang6, Guozhong Gong4, Yongguo Li7, Xinyue Chen8, 
Qing Xie9, Yongtao Sun10, Yufang Li11, Yingxia Liu12, Guozhen 
Liu13, Dewen Mao14, Xiao L. Chi15, Hong Tang16, Xiao Ou Li17, 
Yao Xie18, Xiaoping Chen19, Jia-ji Jiang20, Ping Zhao25, Jinlin 
Hou21, ZhiLiang Gao22, Huimin Fan23, Ji-Guang Ding24, Hong 
Ren1; 1Department of Infectious Diseases, The Second Affiliated 
Hospital of Chongqing Medical University, Chongqing, China; 
2Department of Infectious Diseases, Shengjing Hospital of China 
Medical University, Shenyang, China; 3Department of Infectious 
Diseases, The First Affiliated Hospital of Guangxi Medical Uni-
versity, Nanning, China; 4Department of Infectious Diseases, The 
Second Xiangya Hospital of Central South University, Changsha, 
China; 5Department of Infectious Diseases, Henan Provincial 
People’s Hospital, Zhengzhou, China; 6Department of Infectious 
Diseases, Huashan Hospital, Fudan University, Shanghai, China; 
7Department of Infectious Diseases, The First Affiliated Hospital of 
Harbin Medical University, Harbin, China; 8International Medical 
Department, Beijing YouAn Hospital, Capital Medical University, 
Beijing, China; 9Department of Infectious Diseases, Ruijin Hos-
pital, Shanghai Jiaotong University School of Medicine, Shang-
hai, China; 10Department of Infectious Diseases, Tangdu Hospital, 
Fourth Military Medical University, Xi’an, China; 11Department of 
Infectious Diseases, General Hospital of Ningxia Medical Univer-
sity, Yinchuan, China; 12Liver Disease Department, Shenzhen Third 
People’s Hospital, Shenzhen, China; 13Department of Infectious 
Diseases, Xiangya Hospital Central South University, Changsha, 
China; 14Liver Disease Department, The First Affiliated Hospital of 
Guangxi University of Chinese Medicine, Nanning, China; 15Liver 
Disease Department, Guangdong Hospital of Traditional Chinese 
Medicine, Guangzhou, China; 16Center of Infectious Diseases, 
West China Hospital, Sichuan University, Chengdu, China; 17Liver 
Disease Department, The Sixth People’s Hospital of Hangzhou, 
Hangzhou, China; 18Liver Disease Department, Beijing Ditan Hos-
pital, Capital Medical University, Beijing, China; 19Department of 
Infectious Diseases, Guangdong General Hospital, Guangzhou, 
China; 20Center of Liver Diseases, The First Affiliated Hospital of 
Fujian Medical University, Fuzhou, China; 21Department of Infec-
tious Diseasesand Hepatology Unit, Nanfang Hospital, Southern 
Medical University, Guangzhou, China; 22Department of Infec-
tious Diseases, The Third Affiliated Hospital of Sun Yat-Sen Univer-
sity, Guangzhou, China; 23Hepatology Unit, Guangzhou Eighth 
People’s Hospital, Guangzhou, China; 24Hepatology Unit, Ruian 
People’s Hospital, Ruian, China; 25International Center for Liver 
Disease Treatment, 302 Hospital of PLA, Beijing, China
Background and objectives Switching to Peg-IFN alfa-2a in 
HBeAg-positive CHB patients treated with long-term nucleos(t)
ide analogues (NUC) therapy has been shown promised bene-
fits with high response rates on HBsAg-relevant endpoints, such 
as HBsAg loss . This study aimed to exam the response rates 
and the sustainability of responses in NUC-treated patients 
with Peg-IFN alfa-2a . Method This was a Phase IV, open-la-
bel, randomized study conducted at 25 centers in China . 
HBeAg-positive CHB patients, who had received adefovir, 
lamivudine or entecavir for 1–3 years and achieved partial 
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responses (defined as HBV DNA<200IU/ml and HBeAg loss), 
were randomised 1:1 to receive Peg-IFN alfa-2a for 48 or 96 
weeks with the first 12 weeks overlapping NUC therapy and 
followed-up for 48 weeks after treatment . The primary endpoint 
was HBsAg loss at the end of treatment (EOT) . (ClinicalTrials .
gov: NCT01464281) Results Of 304 patients randomized, 
303 patients received at least 1 dosage of study medicine and 
were included in the ITT population . 21 .3% of those received 
96 weeks of Peg-IFN, as compared to 16 .3% of those received 
48 weeks of Peg-IFN achieved HBsAg loss (p=0 .3044) at 
EOT . Among them, 62 .5% and 56 .0% of patients with 96 
and 48 weeks treatment respectively sustained HBsAg clear-
ance 1-year after treatment . The 96 week Peg-IFN treatment 
showed trends in resulting in better responses, e .g . HBsAg sero-
conversion, HBeAg negative/HBeAb positive and HBV DNA 
suppression at EOT and EOF (Table), compared to 48 week 
Peg-IFN treatment . Conclusion Our data suggest that patients 
showing partial response better to Peg-IFN-SWITCH therapy 
among NUC-treated patients indicated by the higher HBsAg 
loss rate and sustained responses . Extending the duration of 
Peg-IFN showed slight improvement over 48 weeks Peg-IFN .
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Entecavir monotherapy improves renal function in 
patients developing renal side effects during long-term 
tenofovir treatment without compromising virological 
response: a multicenter real-life study in 103 patients
Mauro Viganò***1, Alessandro Loglio2, Mattia Cappelletti1, Ser-
ena Zaltron3, Francesco Castelli3, Pietro Andreone4, Vincenzo 
Messina5, Roberto Ganga6, Nicola Coppola7, Aldo Marrone8, 
Maurizio Russello9, Alfredo Marzano10, Gloria Taliani11, Massimo 
Fasano12, Stefano Fagiuoli13, Erica Villa14, Fabrizio Bronte15, 
Teresa A. Santantonio16, Giuseppina Brancaccio17, Pietro Lamper-
tico2; 1UO Epatologia, Ospedale San Giuseppe, Università degli 
Studi di Milano, Milano, Italy; 2Divisione di Gastroenterologia ed 
Epatologia, Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Università degli Studi di Milano, Milan, Italy; 3Clinica 
Malattie Infettive e Tropicali. Spedali Civili Brescia, Università degli 
Studi di Brescia, Brescia, Italy; 4Dipartimento di Scienze Medi-
che e Chirurgiche, Università di Bologna, Bologna, Italy; 5UOC 
Malattie Infettive, AO S. Anna e S. Sebastiano, Caserta, Italy; 6SC 
Medicina Interna, Ospedale S. Michele AO Brotzu, Cagliari, Italy; 
7Malattie Infettive, Dipartimento Salute Mentale e Medicina Preven-
tiva, Seconda Università di Napoli, Napoli, Italy; 8Dipartimento 
di Scienze Mediche, Chirurgiche, Neurologiche, Metaboliche e 
dell’Invecchiamento, Seconda Università di Napoli, Napoli, Italy; 

9UO Epatologia ARNAS Garibaldi-Nesima, Catania, Italy; 10UO 
Gastroenterologia Universitaria. Ospedale San Giovanni Battista, 
Città della Salute e della Scienza di Torino, Torino, Italy; 11Unità 
di Malattie Infettive e Tropicali, Dipartimento di Medicina Clinica, 
Università la Sapienza, Roma, Italy; 12Malattie Infettive Ospedale 
Triggiano, Triggiano, Italy; 13Dipartimento di Gastroenterologia, 
Epatologia e Trapianto di Fegato, Ospedale Papa Giovanni XXIII, 
Bergamo, Italy; 14Divisione di Gastroenterologia, AOU Policlinico 
di Modena, Università di Modena e Reggio Emilia, Modena, Italy; 
15Unità di Gastroenterologia ed Epatologia, DiBiMIS, Università di 
Palermo, Palermo, Italy; 16UOC Malattie Infettive, Dipartimento di 
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Introduction . Entecavir (ETV) and Tenofovir disoproxil fumarate 
(TDF) are the recommended NUCs for the treatment of chronic 
hepatitis B (CHB) patients . However, renal toxicity, i .e . hypo-
phosphatemia, hyperphosphaturia, reduced estimated glomer-
ular filtration rate (eGFR) and Fanconi syndrome have been 
reported in some TDF-treated patients . We therefore assessed 
whether ETV may be a safe and effective rescue strategy for 
such patients . Methods . All patients who were consecutively 
switched from TDF to ETV due to renal toxicity were included in 
this Italian multicenter study . Serum creatinine, eGFR by MDRD, 
serum phosphate (P), fraction of P re-absorption (TmPO4/GFR), 
dipstick urine analysis, ALT and virological response by sen-
sitive PCR assay were assessed every 4 months . Results. 103 
CHB patients [mean age 63 years, 83% male, 49% cirrhosis, 
97% HBeAg-negative, 75% treated in the past with lamivu-
dine (LMV), 46% previous LMV-resistance (R), 71% previously 
treated with adefovir dipivoxil (ADV), 94% normal ALT, 98% 
undetectable HBV DNA, 41% arterial hypertension, 15% dia-
betes, 10% on immunosuppressive treatment for liver or kid-
ney transplantation] developed renal toxicity after 35 months 
(range: 3-112) of TDF monotherapy (40% on reduced doses) . 
At baseline (TDF stop and ETV start), 94 patients (91%) had 
eGFR <90 mL/minute (34%: 60-89; 65%: 30-59 and 1% <30), 
72% had P <2 .5 mg/dL (8%: 2 .3-2 .5, 51%: 2 .0-2 .3, and 
41% <2 .0) and 50% had TmPO4/GFR <0 .80 mmol/L (15%: 
0 .6-0 .8, 58%: 0 .4-0 .6 and 27% <0 .40) . Two patients (3%) 
had a TDF-induced Fanconi syndrome and two (3%) additional 
patients had proteinuria at dipstick urine analysis . During 27 
months (range: 4-93) of ETV treatment (dosed according to pre-
vious LMV-R and eGFR) all renal parameters improved signifi-
cantly: serum creatinine from 1 .26 to 1 .11 mg/dL (p<0 .0001), 
eGFR from 54 to 65 mL/minute (p=0 .003), P from 2 .2 to 2 .6 
mg/dL (p<0 .0001), TmPO4/GFR from 0 .47 to 0 .62 mmol/L 
(p<0 .0001) . In patients with hypophosphatemia, hyperphos-
phaturia and reduced eGFR, there was an improvement of at 
least one parameter in 80%, 73% and 35% of cases, while 
normal values were achieved in 39%, 10% and 5% of patients . 
Both patients with TDF-induced Fanconi syndrome completely 
normalized renal function after 24 and 16 months of ETV 
therapy . The virological response was maintained in all but 
4 LMV-R subjects (HBV DNA range: 65-244 IU/mL, without 
ALT increase between month 4 and 48 of ETV treatment), who 
developed ETV-R (overall, 8% risk of virological failure among 
LMV-R patients) . Conclusions. TDF-treated patients developing 
kidney dysfunction can be successfully rescued by ETV without 
compromising the virological response .
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Change of HBsAg quantity and its relation with HBeAg 
seroconversion following 48 weeks pegylated-interfer-
on-alpha treatment in HBeAg positive chronic hepatitis 
B patients after long term nucleos(t)ide analogue main-
tenance therapy (Roll Over trial) : Interim analysis at 48 
weeks
Hyun Young Woo1, Jeong Heo1, Won Young Tak2, Heon Ju Lee3, 
Woo Jin Chung4, Soo Young Park2, Won Lim1, Young Mi Hong1, 
Ki Tae Yoon1, Young-Oh Kweon2, Mong Cho1; 1Department of 
Internal Medicine, College of Medicine, Pusan National University, 
Busan, Korea (the Republic of); 2Department of Internal Medicine, 
College of Medicine, Kyungpook National University, Daegu, 
Korea (the Republic of); 3Department of Internal Medicine, Yeun-
gnam University College of Medicine, Daegu, Korea (the Republic 
of); 4Department of Internal Medicine, Keimyung University School 
of Medicine, Daegu, Korea (the Republic of)
Purposes: Durable post-treatment response is uncommon in 
chronic hepatitis B (CHB) patients on nucleos(t)ide analogue 
therapy . The aim of this study is to investigate Pegylated inter-
feron after long term nucleos(t)ide analogue (NA) therapy 
might potentiate the antiviral efficacy directly via its effect on 
broad antiviral activities and indirectly via activation of innate 
and adaptive immune responses leading to HBeAg seroconver-
sion and eventually HBsAg loss and/or seroconversion . Meth-
ods: Hepatitis B e antigen (HBeAg)-positive CHB patients who 
had been treated with any nucleos(t)ide analogue, who have 
an undetectable HBV DNA (<80 IU/ml) at least 1 year, were 
randomised 1:1 to receive peginterferon alfa-2a 180 lg/week 
or previous nucleos(t)ides for 48 weeks . The primary endpoint 
was change in log10 HBsAg titer during antiviral therapy (Clini-
calTrials .gov: NCT01769833) . Interim analysis was performed 
after 48 weeks of treatment . Results: Until interim analysis, 126 
patients were randomised; Four patients were excluded due 
to screen failure . 89 finished 48 weeks of treatment and 50 
received P1 study drug dose . On 48 week, on treatment HBsAg 
decline was significantly higher in patients who switched to 
peginterferon alfa-2a than those who continued nucleos(t)ides 
(mean log HBsAg ±S .D, 0 .3022±0 .472 vs . 0 .014±0 .297; 
p < 0 .001) . Until week 48, only patients receiving peginter-
feron alfa-2a achieved HBeAg seroconversion [26% (13/50) 
vs 0% (0/39); p = 0 .002] . HBsAg loss was not observed in 
both groups . On-treatment HBV DNA elevation rate (more than 
2000 IU/mL) was significantly higher in patients who switched 
to peginterferon alfa-2a than those who continued nucldeos(t)
ides [24% (12/50) vs 0% (0/39); p = 0 .001) . However, none 
of these on treatment HBV DNA elevation was accompanied 
by significant alanine aminotransferase elevation . Only treat-
ment with peginterferon alfa-2a was significantly associatged 
with HBeAg seroconversion (p=0 .001) . Peginterferon alfa-2a 
was well-tolerated . Conclusions: This interim analysis showed 
that, for patients who achieve virological suppression with oral 
nucleos(t)ides but remain HBeAg positive, switching to a 48 

weeks of peginterferon alfa-2a significantly decrease HBsAg 
titer and increases rates of HBeAg seroconversion .
Disclosures:
Jeong Heo - Advisory Committees or Review Panels: Abbvie, Gilead; Grant/
Research Support: BMS, Roche, GSK, Sillajen
Won Young Tak - Advisory Committees or Review Panels: Gilead Korea; Grant/
Research Support: SAMIL Pharma
The following people have nothing to disclose: Hyun Young Woo, Heon Ju Lee, 
Woo Jin Chung, Soo Young Park, Won Lim, Young Mi Hong, Ki Tae Yoon, 
Young-Oh Kweon, Mong Cho

72
Clinical outcomes were comparable between chronic 
hepatitis B patients with virological response using oral 
antiviral therapy and inactive carriers when adjusting 
for fibrotic burden 
Hye Soo Kim1, Beom Kyung Kim2, Seung Up Kim2, Jun Yong Park2, 
Do Young Kim2, Sang Hoon Ahn2, Kwang-Hyub Han2; 1Yonsei 
University College of Medicine, Seoul, Korea (the Republic of); 
2Department of Internal Medicine, Yonsei University College of 
Medicine, Seoul, Korea (the Republic of)
Background/aims: We aimed to compare the risk of devel-
oping hepatocellular carcinoma (HCC) between patients with 
chronic hepatitis B (CHB) who achieved virological response 
(VR) by nucleos(t)ide analogues (NUC-VR group) and patients 
with inactive CHB phase (ICHB group), after adjusting for 
fibrotic burden by liver stiffness (LS) using transient elastogra-
phy . Methods: To adjust for imbalances between the NUC-VR 
group (HBV-DNA < 2,000 IU/mL) (n=1,964) and the ICHB 
group (n=825), propensity-score matching (PSM) was per-
formed at a 1:1 ratio, based upon the following: 1) age, 
gender, diabetes, platelet count, albumin, and total bilirubin 
as well as ultrasonographic cirrhosis (PSM model-1), 2) the 
above 6 variables and LS (PSM model-2), and 3) the above 
6 variables, LS, and ultrasonographic cirrhosis (PSM model-
3) . The cumulative rates of HCC development were assessed 
using Kaplan-Meier analysis and compared using the Klein and 
Moeschberger method . Results: Among the study population, 
PSM resulted in 728, 739, and 724 pairs for PSM model-1, 
PSM model-2, and PSM model-3, respectively . The cumulative 
rates of HCC development at 7 years between the NUC-VR 
and ICHB groups were similar in all models (7 .9% vs . 10 .8% 
by PSM model-1, 6 .5% vs . 10 .4% by PSM model-2, and 7 .9% 
vs . 10 .8% by PSM model-3, all p > 0 .05). When PSM was 
performed in sub-cohorts with and without ultrasonographic cir-
rhosis using PSM model-2, the cumulative rates of HCC devel-
opment at 7 years also remained similar between the NUC-VR 
and ICHB groups (all p > 0 .05) . Conclusions: The NUC-VR 
group has a similar risk of HCC development compared to the 
ICHB group after properly adjusting for fibrotic burden .
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ENDURANCE-2: Safety and Efficacy of ABT-493/ABT-
530 in Hepatitis C Virus Genotype 2-infected Patients 
without Cirrhosis, a Randomized, Double-Blind, Place-
bo-Controlled Study
Kris V. Kowdley2, Massimo Colombo3, Neddie Zadeikis1, Parvez 
S. Mantry4, Filipe Calinas5, Humberto I. Aguilar6, Victor de Led-
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ter, Seattle, WA; 3Ospedale Maggiore Policlinico, University of 
Milan, Milan, Italy; 4The Liver Institute at Methodist Dallas, Dallas, 
TX; 5Central Lisbon Hospital Centre, Lisbon, Portugal; 6Louisiana 
Research Center, Shreveport, LA; 7Centre d’Investigation de la 
Fibrose Hépatique, Hôpital Haut-Lévêque, Centre Hospitalier Uni-
versitaire de Bordeaux, Pessac, France; 8Université Catholique de 
Louvain, Brussels, Belgium
BACKGROUND: Hepatitis C virus (HCV) chronically infects 
more than 170 million people worldwide with six major gen-
otypes (GT) and distinct global distributions . In patients with 
HCV GT2 infection, interferon- and ribavirin-free treatment 
options are limited, with sofosbuvir (SOF) plus daclatasvir 
being the only current treatment option . The aim of the present 
study is to confirm the safety and efficacy of a next-genera-
tion, interferon- and ribavirin (RBV)-free regimen, co-formulated 
ABT-493 (an NS3/4A protease inhibitor identified by AbbVie 
and Enanta) and ABT-530 (an NS5A inhibitor), in patients 
with HCV GT2 infection without cirrhosis . METHODS: ENDUR-
ANCE-2 (NCT02640482) is a randomized, double-blind, pla-
cebo-controlled, multicenter, phase 3 study . Treatment-naïve 
and -experienced (pegIFN/RBV or SOF/RBV) patients are 
randomized 2:1 to receive ABT-493/ABT-530 (300/120 mg) 
once daily for 12 weeks in Arm A; or matching placebo for 12 
weeks in Arm B during the double-blind period . Patients in Arm 
B then receive treatment identical to Arm A for 12 weeks in 
the open-label period . The primary endpoints are safety of the 
regimen (all patients that received ≥1 dose of study drug will 
be included in safety analyses), and the percentage of patients 
with sustained virologic response (HCV RNA <15 IU/mL) 12 
weeks following treatment (SVR12) in Arm A during the dou-
ble-blind period . The SVR12 of Arm A will be non-inferior to the 
historical rate (95%) of the standard of care (SOF + RBV) if the 
95% lower confidence bound lies above 89% . Secondary end-
points include the percentage of subjects in Arm A with on-treat-
ment virologic failure, the percentage of patients in Arm A with 
post-treatment relapse, and the SVR12 rate of patients in Arm 
A with prior SOF + RBV ± pegIFN treatment failure . RESULTS: 
A total of 304 patients were enrolled in this double-blind study, 
with a mean baseline HCV RNA of 6 .06 log10 IU/ml . The 
majority of patients had (53%) non-CC IL28B genotype, 29% 
had prior treatment experience, and 20% had fibrosis stage 
of F2 or F3 . Study enrollment is now complete but treatment 
and follow-up remain ongoing; patient demographics, safety, 
and SVR12 data will be presented at the meeting . CONCLU-
SIONS: The pangenotypic, once-daily, direct-acting antiviral 
regimen of ABT-493/ABT-530 for 12 weeks in treatment-naïve 
or -experienced, non-cirrhotic patients with HCV GT2 infection 
is being compared to placebo for safety assessment, as well as 
the historic standard of care, SOF + RBV, to assess efficacy . 
The resulting data could influence the treatment of this patient 
population in the future .
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C-ISLE: Grazoprevir/Elbasvir plus Sofosbuvir in Treat-
ment-naïve and Treatment-experienced HCV GT3 Cir-
rhotic Patients Treated for 8, 12 or 16 weeks 
Graham R. Foster1, Kosh Agarwal2, Matthew Cramp3, Sulleman 
Moreea4, Stephen T. Barclay5, Jane Collier6, Ashley S. Brown7, 
Stephen D. Ryder8, Andrew Ustianowski9, Daniel M. Forton10, 
Ray Fox11, Fiona Gordon12, William M. Rosenberg13, David J. 
Mutimer14, Jiejun Du15, Christopher L. Gilbert15, Janice Wahl15, 
Eliav Barr15, Barbara Haber15; 1The Royal London Hospital, Lon-
don, United Kingdom; 2Institute of Liver Studies, Kings College 
Hospital, London, United Kingdom; 3South West Liver Unit, Der-
riford Hospital and Peninsula School of Medicine and Dentistry, 
Plymouth, United Kingdom; 4Bradford Teaching Hospitals Foun-
dation Trust, Bradford, United Kingdom; 5Glasgow Royal Cam-
pus, Glasgow, United Kingdom; 6John Radcliffe Hospital, Oxford, 
United Kingdom; 7Imperial College Healthcare, London, United 
Kingdom; 8NIHR Biomedical Unit in Gastrointestinal and Liver 
Diseases at Nottingham University Hopsitals NHS Trust and The 
University of Nottingham, Nottingham, United Kingdom; 9North 
Manchester General Hospital, Manchester, United Kingdom; 10St. 
Georges University of London, London, United Kingdom; 11Gart-
navel General Hospital, Glasgow, United Kingdom; 12Hepatology 
Joint Clinical Research Unit, Bristol, United Kingdom; 13University 
College London, London, United Kingdom; 14QE Hospital, Birming-
ham, United Kingdom; 15Merck & Co., Inc., Kenilworth, NJ
Background and Purpose: Current approved HCV GT3 thera-
pies are limited in patients with cirrhosis demonstrating subopti-
mal responses (<90% Sustained Virologic Response) especially 
in treatment-experienced patients . In the UK, GT3 cirrhotic 
patients receive sofosbuvir (SOF)/peg-interferon (P)/ribavirin 
(RBV) or daclatasvir/SOF/RBV for 12-24 weeks . Supported by 
preliminary data showing high efficacy in GT3 patients treated 
with elbasvir (EBR)/grazoprevir (GZR) + SOF for 8-12 weeks, 
C-ISLE was developed as a regional study of HCV GT3 com-
pensated cirrhotic patients treated for 8-16 weeks with EBR/
GZR + SOF ± RBV . Methods: 100 compensated cirrhotic HCV 
GT3 patients were randomized to 1 of 5 treatment arms in 
C-ISLE (PN083) . 47 patients were treatment-naïve and random-
ized 1:1 to EBR/GZR + SOF + RBV for 8 weeks or EBR/GZR 
+ SOF for 12 weeks . 53 patients were P/RBV treatment-experi-
enced and randomized 1:1:1 to EBR/GZR + SOF ± RBV for 12 
weeks or EBR/GZR + SOF for 16 weeks . Presence of cirrhosis 



40A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

was confirmed by either liver biopsy F4 (16%) or FibroScan 
(84%; mean 25 .44 range 12 .6-69 .1 kPa) . The primary end-
point was the proportion of patients with HCV RNA <15 IU/
mL 12 weeks after treatment (SVR12) . Results: Mean age of 
the patients was 53 .4 years (range 32-70), 68% were male, 
and 29% were South Asians (predominantly Bangladeshi / 
Pakistani) . At treatment week 4, the proportions of patients with 
HCV RNA <15 IU/mL ranged from 71 to 88% . At treatment 
week 8, 100% of patients in all arms had HCV RNA levels 
<15 IU/mL . Therapy was generally well tolerated . On-therapy 
serious adverse events (SAEs) included 5 patients (cellulitis; 
pneumonia; chest pain; opiate overdose; transient creatinine 
clearance decrease) . Three patients on RBV had hemoglobin 
<10 g/dL . One patient discontinued due to an AE (cellulitis) . 
Conclusion: Rapid viral suppression was achieved in HCV GT3 
cirrhotic patients regardless of prior treatment history . SVR12 
results will be presented in November 2016 .
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Integrated Analysis of SOF+RBV, LDV/SOF or SOF/VEL 
for the Treatment of Genotype 4 Chronic HCV Infection
Tarik Asselah7, Gamal Shiha5, Jordan J. Feld3, Armando Aber-
gel6, Anita Kohli2, Shyam Kottilil9, Peter J. Ruane4, Susanna Nag-
gie8, Cathleen Letterio1, Thomas A. Hahambis1, Joseph Llewellyn1, 
Macky Natha1, Kathryn Kersey1, John McNally1, Diana M. 
Brainard1, Gamal E. Esmat10; 1Gilead Sciences, Foster City, CA; 
2Creighton University School of Medicine, Phoenix, AZ; 3Toronto 
Western Hospital, Toronto, ON, Canada; 4Ruane Medical and 
Liver Health Institute, Los Angeles, CA; 5Almansoura University 
Hospital, Almansoura, Egypt; 6Beaujon Hospital, Clermont Fer-
rand, France; 7Service d’Hepatologie & INSERM U773 CRB3, 
Hôpital Beaujon, Clichy, France; 8Duke Clinical Research Institute, 
Durham, NC; 9NIAID, Baltimore, MD; 10Cairo University, Cairo, 
Egypt
Background and aims: Genotype 4 (GT4) accounts for nearly 
15% of Hepatitis C (HCV) infections worldwide and is the 
dominant HCV genotype in Egypt, and some regions of sub-Sa-
haran Africa . The aim of this study is to provide an integrated 
analysis of safety and efficacy from 6 studies evaluating SOF-
based regimens in GT4 patients . Methods: An integrated anal-
ysis of HCV GT4 experience from Phase II and III studies was 
conducted . The analysis included treatment-naïve and treat-
ment experienced subjects with HCV GT4 infection including 
subjects with compensated cirrhosis and HIV-1 co-infection . 
Subjects received either SOF plus ribavirin (RBV) for 12–24 
weeks (GS-US-334-0114 and GS-US-334-0138), or SOF 
and ledipasvir (LDV/SOF) for 12 weeks (ION-4, GS-US-337-
1119 and SYNERGY) or SOF and velpatasvir (SOF/VEL) for 
12 weeks (ASTRAL-1) . Results: Outcomes for a total of 352 
subjects enrolled in 6 studies were evaluated . The overall 
percentage of subjects with compensated cirrhosis was 21% . 
The overall SVR12 rate with SOF+RBV was 82% (134/163) . 
Overall SVR12 rates were high with LDV/SOF with SVR12 
rates of 100% (17/17) and 93%(52/56) in the cirrhotic and 
non-cirrhotic arms, respectively . The overall SVR12 rates with 
SOF/VEL was 100% (116/116) . Grade 3-4 adverse events 
(AEs) were reported in 5% (8/163) of subjects in the SOF+RBV 
arms, 1% (1/73) in the LDV/SOF subjects and 2% (2/116) in 
the SOF/VEL . The most commonly reported AEs for SOF+RBV, 
LDV/SOF and SOF/VEL were fatigue, headache and nausea . 
Conclusions: This pooled analysis suggests SOF+RBV for 24 
weeks, LDV/SOF and SOF/VEL for 12 weeks resulted in high 
cure rates among both treatment-naïve and treatment experi-
enced subjects with and without cirrhosis . SOF+RBV for 12 
weeks had higher relapse rates . The regimens were safe and 
well tolerated and may offer important new therapeutic options 
for GT4 .
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Efficacy and Safety of Elbasvir/Grazoprevir in Treat-
ment-Naïve Subjects with Chronic HCV GT 1, GT 4 and 
GT 6 Infection (C-CORAL): A Phase III Randomized Mul-
tinational Clinical Trial
Jacob George1, Eduard Z. Burnevich2, I-Shyan Sheen3, Jeong 
Heo4, Kinh Nguyen Van5, Tawesak Tanwandee6, Pin-Nan 
Cheng7, Do Young Kim8, Won Young Tak11, Svetlana N. Kizhlo9, 
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Background Hepatitis C virus (HCV) contributes significantly to 
the overall liver disease burden in the Asia Pacific region and 
Russia where the seroprevalence rates vary from 1-5% and 
genotype (GT) 1b accounts for about half of infections . The 
efficacy and safety of the fixed-dose combination of elbasvir 
(EBR) 50 mg and grazoprevir (GZR) 100 mg has been demon-
strated in a broad population of HCV-infected subjects and 
supports evaluation in this region where clinical experience 
with direct-acting antivirals is limited . EBR/GZR is approved 
in the United States for treatment of HCV GT1 and 4 infec-
tion . Methods C-CORAL is a double-blind placebo-controlled, 
Phase 3 trial that randomized treatment-naïve HCV GT1, 4 or 
6 infected subjects in a 3:1 ratio to an immediate treatment 
group (ITG; 12 wks of EBR/GZR) or deferred treatment group 
(DTG; 12 wks of placebo, followed by 12 wks of EBR/GZR) . 
Subjects were enrolled in an ex-China cohort that included 
subjects from Korea, Taiwan, Vietnam, Thailand, Australia, 
and Russia; and a second cohort enrolled subjects from China . 
The primary endpoints include the % of patients in the ITG who 

achieved SVR12 and a comparison of the safety and tolerabil-
ity of EBR/GZR in the ITG vs placebo in the DTG . We present 
the efficacy results of the ITG and safety results of the ITG and 
DTG in ex-China subjects . Results A total of 250 subjects were 
enrolled in the ITG and 86 in the DTG . Mean age (±SD) was 
50 ±12 years, 57% were females, 59% were Asian, 74% were 
GT1b, and 19% were cirrhotic . SVR12 in the ITG was 92 .8% 
(table) . Eighteen subjects in the ITG did not achieve SVR12: 
11 were relapses, 6 were on-treatment failures (all GT6) and 
1 GT1b subject withdrew consent . The incidence of adverse 
events (AEs) was generally comparable between the ITG vs the 
DTG including drug-related AEs (21 .2% vs 19 .8%) and serious 
AEs (0 .8% vs 1 .2%; none considered drug-related) . During 
treatment with EBR/GZR or placebo 2/250 (0 .8%) subjects 
in the ITG and 11/86 (12 .8%) subjects in the DTG had an 
ALT value >5x ULN and greater than baseline . One subject 
in the ITG withdrew after meeting a trial specific discontinua-
tion criterion for elevated ALT, which was not considered drug 
related . Conclusion A 12-week regimen of EBR/GZR is effective 
and well-tolerated in GT1 and GT4-infected, treatment-naïve 
patients in the Asia Pacific/Russia region .
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Single-Centre, Dose Escalation, Open-Label Phase 1 
Trial of the experimental anti-fibrotic small molecule 
PRI-724 in Patients with Hepatitis C virus related Cirrho-
sis
Kiminori Kimura1, Kenichi Harada2, Takuji Okusaka3, Kazuaki 
Inoue4, Shinji Shimoda5, Tatsuya Kanto6, Masashi Mizokami6; 
1Department of Hepatology, Tokyo Metropolitan Komagome Hos-
pital, Tokyo, Japan; 2Department of Human Pathology, Kanazawa 
University Graduate School of Medicine, Kanazawa, Japan; 
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Background: Direct acting antivirals for hepatitis C virus (HCV) 
have proven very successful in many patients . However, a cure 
in advanced HCV cirrhosis is not adequate and anti-fibrotic 
drug therapy is not currently available . PRI-724 is a small mole-
cule modulator of Wnt signaling that inhibits the cAMP response 
element binding protein (CREB) and β-catenin interaction . In 
pre-clinical models, PRI-724 inhibits activation of hepatic stel-
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late cells and migrated CD11b+Ly-6C+ macrophages into the 
liver, thereby suppressing carbon tetrachloride mediated liver 
fibrosis . Purpose: We conducted a phase 1 clinical trial of 
PRI-724 in Japanese patients with HCV cirrhosis to evaluate 
the safety and tolerability of PRI-724 treatment . Methods: In 
this single-centre, open-label, phase 1 trial, patients with HCV 
cirrhosis established by liver biopsy (Histology Activity Index 
[HAI] score: Grade IV-D) and Child-Pugh Class A or B at the 
time of informed consent were sequentially enrolled . PRI-724 
was given as a continuous intravenous infusion 10, 40, 160 
mg/m2, 7 days with 7 days rest per one cycle . Patients were 
treated for 6 cycles . The primary safety endpoint was the fre-
quency and severity of adverse events . The secondary endpoint 
was efficacy of PRI-724 for cirrhosis based on Child-Pugh score 
and liver biopsy (ClinicalTrials .gov, number NCT02195440) 
Results: Between Sept 3, 2014, and May 24, 2016, 14 
patients (Child-Pugh Class A/B; 6/8) were enrolled . median 
age: 62 (43-74) years; 9 (64%) males; 11 of 14 patients com-
pleted 6 cycles of treatment and one patient was withdrawn 
from the study due to other drug (cefaclor) induced liver injury 
(Grade 3), but was included in the intention-to-treat analysis . 
Safety: No patients discontinued treatment because of adverse 
events and no grade 3 or 4 adverse events occurred that were 
related to study medication . Efficacy: Of the 7 Child-Pugh Class 
B enrolled patients 5 converted to Class A after conclusion of 
treatment (one patient remains on treatment) . No Child-Pugh 
Class A patients worsened during treatment . PRI-724 treatment 
was associated with improved liver histology (HAI score) in 8 
of the 11 patients in the first two treatment cohorts for whom 
biopsy results were available . Biopsy analysis showed that 
PRI-724 treatment reduced fibrosis area in the hepatic lobule in 
a dose dependent manner . Conclusions: This is the first report 
of PRI-724, a modulator of Wnt signaling for patients with 
HCV cirrhosis . Cyclic therapy with intravenous PRI-724 over 12 
weeks was well tolerated by patients with HCV cirrhosis and 
resulted in improvement of liver histology and Child-Pugh score 
in a substantial proportion of patients .
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Real-world Outcomes With New HCV Antivirals in HIV/
HCV-coinfected Subjects: Madrid Coinfection Registry 
(Madrid-CoRE) Findings
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Ignacio de los Santos7, Laura Benitez15, Jose Sanz9, Pablo Ryan10, 
Gabriel Gaspar11, Miguel Gorgolas17, Juan E. Losa12, Rafael 
Torres-Perea13, Carlos Barros14, Juan Victor San Martin16, Sari 
Arponen18, Maria Jose Calvo2, Marta Alcaraz2, Inmaculada Jar-
rin8, Juan Berenguer5; 1Internal Medicine, Hospital La Paz/IdiPaz, 

Madrid, Spain; 2Subdireccion General de Farmacia y Productos 
Sanitarios, Servicio Madrileño de Salud., Madrid, Spain; 3Infec-
tious Diseases, Hospital Universitario Ramon y Cajal, Madrid, 
Spain; 4Internal Medicine, Hospital Universitario 12 de Octubre/
imas12, Madrid, Spain; 5Infectious Diseases, Hospital General Uni-
versitario Gregorio Marañon, Madrid, Spain; 6Internal Medicine, 
Hospital Universitario Clínico San Carlos, Madrid, Spain; 7Inter-
nal Medicine, Hospital de la Princesa, Madrid, Spain; 8Instituto 
de Salud Carlos III, Madrid, Spain; 9Internal Medicine, Hospital 
Principe de Asturias, Alcala de Henares, Spain; 10Internal Medi-
cine, Hospital Infanta Leonor, Madrid, Spain; 11Internal Medicine, 
Hospital de Getafe, Getafe, Spain; 12Internal Medicine, Hospital 
Universitario Fundacion de Alcorcon, Alcorcon, Spain; 13Internal 
Medicine, Hospital Universitario Severo Ochoa, Leganes, Spain; 
14Internal Medicine, Hospital Universitario de Mostoles, Mostoles, 
Spain; 15Internal Medicine, Hospital Puerta de Hierro, Majada-
honda, Spain; 16Internal Medicine, HospitalUniversitario de 
Fuenlabrada, Fuenlabrada, Spain; 17Internal Medicine, Hospital 
Universitario Fundación Jiménez Díaz, Madrid, Spain; 18Internal 
Medicine, Hospital de Torrejon, Torrejon de Ardoz, Spain
Background: We evaluated therapeutic outcomes in a pro-
spective registry of HIV/HCV-coinfected patients receiving 
direct-acting antiviral agents (DAA)-based HCV therapy (Rx) . 
Methods: Madrid-CoRe is a prospective registry of all coin-
fected adults undergoing DAA Rx in Hospitals from the Madrid 
Regional Health Service . HCV virologic responses were 
assessed at 12 and 24 weeks after completion of Rx (SVR) . 
HCV relapse was defined as a rebound of HCV-RNA after 
the end of Rx . Between November 2014-May 2016, 2402 
coinfected individuals have initiated DAA within Madrid-CoRe . 
Herein, we present data of the patients with programmed Rx 
finalization censored to December 31, 2015 . Results: We eval-
uated 1242 HIV/HCV-coinfected patients: 963 (77 .5%) males, 
median age 51 y, 1162 (93 .6%) on combination antiretroviral 
therapy, 659 (53 .0%) with liver cirrhosis (533 compensated 
and 126 decompensated), 93 (7 .5%) with severe extrahepatic 
HCV manifestations, 714 (57 .5%) anti-HCV Rx-naïve . There 
were 17 liver-transplant recipients (LTR) and 7 in LTR wait-
ing list . There were 11 with hepatocellular carcinoma . HCV 
genotypes: G1a 493 (39 .7%), G4 270 (21 .7%), G1b 210 
(16 .9%), G3 184 (14 .8%), non-subtyped G1 53 (4 .3%), G2 
14 (1 .1%), Mixed 17 (1 .4%), and undetermined 1 (0 .1%) . 
Regimens included SOF/LDV±RBV 775, SOF+DCV±RBV 200, 
PTV/r/OBV+DSV±RBV 142, PTV/r/OBV±RBV 33, SOF+SM-
V±RBV 67, SOF+RBV 20, and other regimens 5 . A total of 
1123 (90 .4%) achieved SVR12, 69 (5 .6%) relapsed, 19 
(1 .5%) died, 8 (0 .6%) discontinued (D/C) due to AE, 4 (0 .3%) 
experienced breakthrough, and 19 (1 .5%) D/C due other rea-
sons . SVR results according to HCV genotype and liver disease 
severity are shown in the table . Factors independently associ-
ated with treatment failure were: male sex, decompensated 
cirrhosis (but not compensated cirrhosis), and SOF+SMV±RBV 
Rx . Conclusions: The results of this large prospective cohort of 
HIV/HCV-coinfected patients - the majority with liver cirrhosis 
- showed a high effectiveness of DAA-based HCV Rx . We iden-
tified male sex, decompensated cirrhosis, and SOF+SMV±RBV 
Rx as factors associated with treatment failure .
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SVR results according to HCV genotype and liver disease severity

* G1 non-subtyped, G2, mixed genotype, and undetermined 
genotype .
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Impact of Steroid Therapy on Early Growth in Infants 
with Biliary Atresia
Estella M. Alonso1, Wen Ye2, Kieran Hawthorne3, Veena L. Ven-
kat4, Kathleen M. Loomes5, Cara L. Mack6, Paula M. Hertel7, 
Saul J. Karpen8, Nanda Kerkar9, Jean P. Molleston10, Karen F. 
Murray11, Rene Romero8, Phil Rosenthal12, Kathleen B. Schwarz13, 
Benjamin Shneider7, Frederick J. Suchy6, Yumirle P. Turmelle14, 
Kasper S. Wang9, Peter F. Whitington1, Averell H. Sherker15, 
Ronald J. Sokol6, Jorge A. Bezerra16, John C. Magee17; 1Divi-
sion of Pediatric Gastroenterology, Hepatology and Nutrition, Ann 
& Robert H. Lurie Children’s Hospital, Chicago, IL; 2Department 
of Biostatistics, University of Michigan, Ann Arbor, MI; 3Arbor 
Research Collaborative for Health, Ann Arbor, MI; 4Children’s 
Hospital of Pittsburgh, Pittsburgh, PA; 5Pediatric Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital of Philadelphia, 
Philadelphia, Philadelphia, PA; 6Section of Pediatric Gastroenter-
ology, Hepatology and Nutrition, University of Colorado School of 
Medicine, Aurora, CO; 7Pediatric Gastroenterology, Hepatology 
and Nutrition, Baylor College of Medicine, Houston, TX; 8Pediat-
ric Gastroenterology, Hepatology and Nutrition, Emory University 
School of Medicine/Children’s Healthcare of Atlanta, Atlanta, GA; 
9Division of Pediatric Surgery, Childrens’ Hospital of Los Angeles, 
Los Angeles, CA; 10Pediatric Gastroenterology, Hepatology and 
Nutrition, Indiana University School of Medicine /Riley Hospital 
for Children, Indianapolis, IN; 11Division of Gastroenterology and 
Hepatology, University of Washington Medical Center, Seattle 
Children’s, Seattle, WA; 12Department of Pediatrics, Division of 
Gastroenterology, Hepatology and Nutrition, University of Califor-
nia, San Francisco, San Francisco, CA; 13Johns Hopkins School of 
Medicine, Baltimore, MD; 14Washington University School of Med-
icine, St. Louis, MO; 15National Institute of Diabetes and Diges-
tive and Kidney Diseases, National Institutes of Health, Bethesda, 
MD; 16Division of Pediatric Gastroenterology, Hepatology and 
Nutrition, Cincinnati Children’s Hospital Medical, Cincinnati, OH; 
17University of Michigan Medical School, Ann Arbor, MI
The Steroids in Biliary Atresia (BA) Randomized Trial (START) 
of investigational use of corticosteroids vs placebo in infants 
with BA failed to demonstrate improved bile drainage follow-

ing hepatoportoenterostomy (HPE) . (JAMA 2014;311:1750-
9) . This analysis examines the impact of steroids on growth 
in those subjects . METHODS: Subjects were randomized 1:1, 
steroid arm (SA) to placebo arm (PA) . Therapy included 4 mg/
kg/day of intravenous methylprednisonlone for 2 weeks and 
a 13 week oral taper . Successful HPE (sHPE) was defined as 
a total bilirubin of <1 .5mg/dL at 6 months (mo) after HPE . 
Growth measurements were obtained at baseline (BL), 2 weeks 
and 1-6 mo after HPE, and at age 12, 18 and 24 mo in sub-
jects who survived with native liver . Z-scores for sex and age 
were calculated based on CDC standards and compared to 
normal by Kolmogorov–Smirnov test at individual time points . 
To correct potential bias due to informative drop-out (40% sub-
jects had transplant or death by 24 mo and subjects with poor 
growth were at high risk of transplant/death), a joint model of 
the repeated growth measure and transplant/death time was 
used to compare growth trajectories between treatment arms . 
Trends were also compared stratified by HPE status . RESULTS: 
The trial included 70 in each arm, 51% female, 64% white, 
and 4% biliary atresia splenic malformation . Mean age at 
HPE was 2 .3±0 .9 mo and overall survival with native liver at 
24 mo was 59% . Mean z-scores at BL did not differ between 
arms; length (L) -0 .72±1 .35, weight (W) -0 .83±1 .08, head 
circumference (HC) -1 .10±1 .01 for the SA and L -0 .55±1 .16, 
W -0 .80±1 .06, HC -0 .87±1 .12 for PA . In both the SA and 
PA, L, W, HC, Arm circumference (AC) and Triceps skinfold 
(TSF) were lower than normal (p< 0 .01) through 6 mo . Com-
pared to PA, SA had significantly lower L (1 mo p=0 .02, 2 mo 
p=0 .0004, 3 mo p=0 .04), W (1 mo p=0 .002, 2 mo p=0 .003, 
3 mo p=0 .04, 6 mo p=0 .03, 12 mo p=0 .03) and HC (1 mo 
p=0 .001, 2 mo p=0 .0009, 3 mo p=0 .0006) z-scores with no 
significant difference in subsequent measurements . Both L and 
W z-score trajectory were significantly slower between 30-100 
days in the SA subjects with sHPE (p<0 .01), with no differences 
between arms for subjects with unsuccessful HPE . HC growth 
was significantly slower between 30-100 days in the SA in 
both successful (p<0 .0001) and unsuccessful (p=0 .039) HPE, 
but trajectory converged after 6mo . Growth trajectory for AC 
or TSF did not differ . CONCLUSIONS: Infants with BA have 
significant growth impairment early following HPE which is 
exaggerated by steroid therapy . Steroids alter length trajectory 
most when HPE is successful . Steroid impact on HC trajectory 
is independent of HPE outcome .
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Early prognostic markers in Biliary Atresia post-Kasai 
Portoenterostomy for liver transplantation in adulthood
Vandana Jain1, Touqueer Fatima1, Harry Sutton1, Nedim Hadzic1, 
Anil Dhawan1, Mark Davenport2, Marianne Samyn1; 1Paediatric 
Hepatology, G.I and Nutrition Centre, King’s College Hospital, 
London, United Kingdom; 2Paediatric Surgery, King’s College Hos-
pital, London, United Kingdom
Aims.To identify prognostic markers in childhood for young 
people with biliary atresia (BA) requiring liver transplantation 
(LT) after 16 years of age . Methods. Single-centre retrospective 
analysis of 397 patients who underwent Kasai portoenteros-
tomy (KP) between 1980-96 . Results. After KP, 111/397 (28%) 
survived with native liver (SNL) at 16yrs; 15 were excluded, 
due to hospital transfer . In Group 1 were 72 who SNL at 
median follow up 23 .4yrs(16 .2-33 .8yrs); in Group 2, 24 were 
either awaiting LT or had been transplanted . Median age at 
listing and LT were 19 .4(16 .1,26 .7) and 19 .7(16 .5,27 .2) yrs 
respectively . Median age at KP was similar between groups 
([1]66 .5 vs [2]60 .5days; p=0 .61) . Laboratory values, math-
ematical models for LT and presence of portal hypertension 
(PHT) and cholangitis were compared between both groups 
at 12 and 16yrs . At age 12, Group 2 had significantly higher 
AST and SBR and lower albumin and platelets; at age 16, 
Group 2 had significantly higher AST, SBR, GGT, INR and 
lower creatinine, albumin and platelets (see table for median 
values) . Median Model for End Stage Liver Disease (MELD) 
was significantly higher at both 12yrs ([1]7 vs [2]9 p<0 .05) 
and 16yrs ([1]7 vs [2]11 p<0 .05) in Group 2; Median UK 
End Stage Liver Disease (UKELD) was also significantly higher 
at both time points in Group 2 (12 yrs [1]45 vs [2]48 .5;16 
yrs [1]46 vs [2]49; p< 0 .05) . Niether MELD nor UKELD sig-
nificantly worsened between 12 and 16yrs in Group 2 . A sig-
nificantly higher percentage of hypersplenism (12yrs [1]26 vs 
[2]42%; 16yrs [1]26 vs [2]58%; p<0 .05) and varices (12yrs 
[1]11 vs [2]21%; 16yrs [1]11 vs [2]33%; p<0 .05) was evident 
in Group 2 at both timepoints . Cholangitis was increased at 
16yrs in Group 2 ([1]3 vs [2]13%; p<0 .05) . A higher percent-
age of patients with no evidence of jaundice, synthetic failure 
or PHT was seen in Group 1 at both timepoints (12yrs [1]58 
vs [2]8%;16yrs [1]51 vs [2]8%; p<0 .05) Conclusions. With 
25% of young people with BA requiring LT after 16yrs, late 
childhood laboratory and clinical parameters could determine 
optimal timing for LT . Multi-variate analysis is required for early 
prognostic modelling .

Laboratory Values at Ages 12 and 16 years for Groups 1 and 2
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Pegylated interferon alfa-2a (40KD) is efficacious 
and safe in treatment of HBeAg-positive children with 
chronic hepatitis B: Peg-B-Active study
Stefan Wirth1, Hongfei Zhang2, Winita Hardikar3, Kathleen 
B. Schwarz4, Etienne M. Sokal5, Weibo Yang6, Huimin Fan7, 
Vyacheslav G. Morozov8, Qing Mao9, Clare Nasmyth-Miller10, 
Yang Huang11, Lei Yang11, Cynthia Wat10; 1Department of Pedi-
atrics, Helios Medical Center Wuppertal, Witten-Herdecke Uni-
versity, Wuppertal, Germany; 2Beijing 302 Hospital, Beijing, 
China; 3The Royal Children’s Hospital, Melbourne, VIC, Australia; 
4Johns Hopkins University School of Medicine, Baltimore, MD; 
5Cliniques Universitaires St Luc, Université Catholique de Louvain, 
Brussels, Belgium; 6First Affiliated Hospital of Kunming Medical 
College, Kunming, China; 78th People’s Hospital of Guangzhou, 
Guangzhou, China; 8MC Hepatolog, Samara, Russian Federation; 
9Southwest Hospital, Third Military Medical University, Chongq-
ing, China; 10Roche Products Ltd, Welwyn Garden City, United 
Kingdom; 11Roche (China) Holding Ltd, Shanghai, China
Background. Children with chronic hepatitis B (CHB) represent 
an area of unmet medical need, due to increased lifetime risk 
of CHB sequelae and limited available therapeutic options . 
The aim of the Peg-B-Active study was to assess efficacy and 
safety of pegylated interferon alfa-2a (40KD) (PegIFN) in the 
treatment of children with HBeAg-positive CHB . Methods. 
Peg-B-Active (NCT01519960) was a randomized open-label 
controlled Phase IIIb trial evaluating the efficacy and safety 
of PegIFN in children aged 3 to <18 years with immune-ac-
tive HBeAg-positive CHB compared with untreated control . 
Children without advanced fibrosis/cirrhosis were random-
ized 2:1 to 48 weeks of PegIFN 180μg/1 .73m2 (Group A) 
or untreated control (Group B); those with advanced fibrosis 
were assigned to PegIFN (Group C) . Primary efficacy analy-
sis compared HBeAg seroconversion at follow-up (FU) week 
24 off therapy in randomized ITT patients . Those with miss-
ing efficacy data were imputed as non-responders . Results. 
A total of 161 patients were enrolled (randomized Group A 
n=101 and Group B n=50; assigned Group C n=10) . Baseline 
characteristics were comparable between randomized arms 
(48% aged <12 years, 64% male, 59% Asian, 38% geno-
type C infection, 32% genotype D) . At FU week 24, 25 .7% of 
patients in the Group A and 6 .0% in the Group B had achieved 
HBeAg seroconversion (p=0 .0043) . Significant improvements 
in secondary endpoints at FU week 24 were also observed for 
Group A (Table), notably HBsAg loss in 8 .9% vs 0% (p=0 .03) . 
Safety, including incidence of alanine aminotransferase flares 
and neutropenia, was comparable with the established profile 
of PegIFN in HBV-infected adults and HCV-infected children . 
One patient in Group A discontinued due to an AE (amino-
transferase elevation) and 25% had a dose modification for 
AEs/laboratory abnormalities . Changes in age-adjusted height 
and weight Z-scores at end of treatment in Group A were min-
imal (mean change –0 .099 and –0 .214, respectively), and 
similar to Group B (–0 .013 and –0 .082) . Safety and efficacy 
outcomes in Group C were in line with Group A . Conclusions. 
Once-weekly PegIFN was efficacious and well tolerated in 
children with HBeAg-positive CHB, with encouraging HBsAg 
clearance and safety consistent with the established profile . 
This represents an important therapeutic advance to treatment 
options available for children with CHB . SW and HZ are joint 
primary authors
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Primary and secondary endpoints at FU week 24 off therapy

* Stratified Cochran-Mantel-Haenszel test
** Fisher’s exact test
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Liquid chromatography-mass spectroscopy in the diag-
nosis of biliary atresia in children with hyperbilirubin-
emia
Jamie Golden1, Jessica Zagory1, Xiaowei Fu3, Marie Nguyen1, 
Avafia Dossa1, William Dietz1, Annie Roberts1, Nanda Kerkar2, 
Yi Xiao3, Kasper S. Wang1, Christopher Gayer1; 1Surgery, Chil-
dren’s Hospital Los Angeles, Los Angeles, CA; 2Gastroenterology, 
Children’s Hospital Los Angeles, Los Angeles, CA; 3Special Chem-
istry, Children’s Hospital Los Angeles, Los Angeles, CA
Introduction: Biliary atresia (BA) is a rapidly progressive 
fibro-obliterative cholangiopathy of the neonate that can lead 
to liver failure and death without early intervention . The cur-
rent gold-standard for diagnosing BA requires liver biopsy and 
intraoperative cholangiogram as no definitive non-invasive 
diagnostic method exists . Liquid chromatography-mass spec-
troscopy (LC-MS) can measure specific bile acid concentrations 
in serum, stool, and urine and may provide a rapid and accu-
rate non-invasive diagnostic test for BA . Purpose: To evaluate 
LC-MS in the rapid diagnosis of BA in experimental and human 
samples . Methods: Following IACUC approval, bile duct liga-
tion (BDL)- and DCC-induced injury were performed as two 
models of BA in C57Bl/6 mice . Serum and stool samples were 
collected after 3 weeks for LC-MS analysis . After IRB approval, 
neonatal serum, stool, and urine samples were collected pro-
spectively from 28 infants with hyperbilirubinemia and 16 
age-matched controls . Patients with hyperbilirubinemia were 
separated into those with BA versus other cholestatic diseases . 
Twenty-six bile acids were extracted, separated, and measured 
on a 4000-Q-Trap LC-MS system . Results: Animals who under-
went BDL- (N=3) or DCC-induced injury (N=3) compared with 
sham (N=3) animals had significantly higher total serum bile 
acid concentrations (230, 382, 0uM, respectively, p<0 .05) 
and lower stool bile acid concentrations (211, 298, 4774uM/
mg, respectively, p<0 .05) . Serum bilirubin levels were signifi-
cantly higher in experimental animals compared with control 
(0 .25mg/dL, p<0 .05) but not different between BDL- and DDC-
treated animals (16 .7mg/dL vs 14 .0mg/dL) . Similarly, human 
serum bilirubin levels between cholestatic (N=15) and BA 
patients (N=14) were not significantly different . Total bile acids 
in human serum samples from patients with BA (143uM, N=7) 
were higher than those with cholestasis (81uM, N=5) and sig-

nificantly higher than controls (6uM, N=5, p<0 .05) . Stool sam-
ples from patients with BA had lower bile acid levels (26 .5uM/
mg, N=3) compared with healthy controls (683uM/mg, N=9) 
and cholestatic patients (866uM/mg, N=10) . Further, urine 
total bile acids were higher in patients with BA (N=8) than in 
cholestatic patients (N=5) or healthy controls (N=6) . Conclu-
sions: Our data indicate that bile acid patterns in experimental 
BA and human BA samples can be distinguished from healthy 
controls and, more importantly, cholestatic disease . Measure-
ment of bile acids in serum, stool, and urine may be a novel 
rapid and non-invasive tool in the diagnosis of biliary atresia .
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Individual Exome Analysis in Diagnosis and Manage-
ment of Idiopathic Adult Liver Disease
Silvia Vilarinho, Xuchen Zhang, Pramod Mistry; Yale University 
School of Medicine, New Haven, CT
Idiopathic liver disease represents a significant unmet medical 
need in adult and pediatric hepatology . We and others have 
shown the utility of whole-exome sequencing in the diagnosis of 
pediatric liver disease of indeterminate etiology . Thus, we pos-
tulated that a fraction of adults with liver disease of unknown 
cause harbor either a known genetic defect with an atypical 
presentation or a novel genetic disorder . To test this premise, 
we investigated the utility of genomic analysis using whole 
exome sequencing (WES) in 7 consecutive patients (2 males, 5 
females, with age ranging from 32 to 61 years-old) with liver 
disease of indeterminate etiology . All patients were offspring of 
non-consanguineous parents of European descendent and were 
seen at Yale Liver Metabolic Clinic for consultation for a second 
or third-opinions since despite a comprehensive work-up the 
cause of their liver disease remained obscure . Genomic DNA 
was isolated from peripheral blood cells of these 7 patients 
with unexplained liver disease, and targeted capture of the 
coding DNA of 21,000 human genes (exome) was performed 
followed by massively parallel sequencing . The combination 
of unbiased WES and analysis pipelines with deep clinical 
phenotyping led to diagnosis in 43% (3 out of 7 patients), and 
impacted on management beyond genetic counseling in all 
three patients where genetic diagnosis was established . Specif-
ically, one patient was diagnosed with an atypical presentation 
of familial lipodistrophy type 3 and was started on leptin ther-
apy, a second patient was found to have Niemann-Pick type 
B and is a candidate for experimental enzyme replacement 
therapy, and a third patient was found to harbor a very rare 
homozygous mutation in NDUFB3, previously associated with 
lethal infantile mitochondrial disorder, and disease preven-
tive measures include supplements with antioxidants . In each 
patient, the correct diagnosis was only revealed by interroga-
tion of the complete exome . Moreover, aspects of the pheno-
type were recognized, that were not previously ascertained by 
standard clinical examination . In conclusion, information from 
WES in 43% of the patients evaluated provided a diagnosis, 
important for disease prevention, treatment, optimal manage-
ment and adequate counseling of families, and which was not 
previously possible by conventional work-up methods . In addi-
tion the results suggest that interrogation of the entire exome 
is desirable with commensurate deep phenotyping . Our study 
strongly supports the application of next generation sequencing 
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in the evaluation of adults with idiopathic liver disease and we 
are currently expanding our investigational cohort .
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Impact of center experience on outcomes for technical 
variant donation in pediatric liver transplant recipients
Douglas Mogul, Xun Luo, Allan Massie, Kathleen B. Schwarz, 
Andrew M. Cameron, Dorry L. Segev; Johns Hopkins, Baltimore, 
MD
Background: Demand for organs through deceased donation 
far exceeds the supply of available organs . Two technical vari-
ant approaches, living donor liver transplantation (LDLT) and 
split liver transplantation (SLT), can potentially increase the 
supply . Although data regarding pediatric outcomes following 
LDLT typically show comparable results to whole liver transplan-
tation (WLT), outcomes following SLT are conflicting . However, 
the impact of transplant center experience in performing these 
technical variant grafts has not been explored as a source for 
variable outcomes . Methods: We analyzed death and graft 
failure in pediatric (<18 yrs), first-time, liver-only recipients 
using data from the Scientific Registry of Transplant Recipients . 
Experience was defined for each individual if the transplant 
occurred once the center had completed >20 transplants of 
each type . Cox proportional hazards were used to compare 
death and graft failure between donation types (WLT = refer-
ence) in three models: [1] unadjusted hazard ratios (HR); [2] 
a multivariable model that included center experience; and 
[3] a multivariable model that included center experience and 
other potential covariates . Results: Between 3/1/2002 and 
9/31/2015, there were 5606 children who received a liver 
transplant, including 3370 (60 .1%) WLT, 1591 (28 .4%) SLT, 
and 645 (11 .5%) LDLT . In an unadjusted model, SLT was asso-
ciated with higher mortality (HR 1 .051 .251 .49) and graft failure 
(HR 1 .021 .171 .34) . After adjusting for center experience, SLT was 
no longer associated with higher mortality (HR 0 .981 .171 .41) or 
graft failure (HR 0 .981 .121 .29) . In an unadjusted model com-
paring LDLT to WLT, LDLT had comparable patient mortality 
(HR 0 .520 .781 .16) and decreased graft failure (HR 0 .60 .750 .94) . 
After adjustment for center experience, LDLT was associated 
with lower mortality (HR 0 .450 .620 .85) and lower graft failure 
(HR 0 .540 .680 .86) . Inclusion of additional covariates (weight, 
race, underlying disease, status 1a/b, cold ischemia time and 
private/public insurance) to models improved model fit, but did 
not change inferences . Conclusion: While outcomes following 
SLT appeared to be worse than WLT, this relationship was 
mediated by center experience, and subsequent adjustment 
demonstrated comparable outcomes for these two surgeries . At 
the same time, adjustment for center experience was associated 
with improved outcomes in LDLT compared to WLT . Our analy-
sis suggests that, for pediatric patients, the opportunity exists to 
decrease waitlist mortality and morbidity through increased use 
of technical variant donation by further encouraging centers to 
gain experience with these procedures .
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Validating and refining non-invasive Baveno criteria for 
ruling out high-risk varices
Laura Turco1,2, Parastoo Jangouk1,2, de Oliveira Ana1,2, Filippo 
Schepis3, Erica Villa3, Guadalupe Garcia-Tsao1,2; 1Digestive Dis-
eases, VA-CT Healthcare System, West Haven, CT; 2Digestive 
Diseases, Yale University, New Haven, CT; 3Gastroenterology, 
Policlinico di Modena - Italy, Modena, Italy
Endoscopic variceal screening is recommended in patients with 
cirrhosis to identify high-risk varices (HRV) requiring primary 
prophylaxis . Per recent Baveno consensus, endoscopy can be 
avoided by using noninvasive criteria, specifically liver stiff-
ness (LS) by transient elastography (TE) <20 kPa and plate-
lets >150,000/mm3 . Objectives: 1) Validate Baveno criteria 
in two cohorts (U .S . and Italy); 2) investigate sensitivity and 
negative predictive value (NPV) including data from from the 
literature and 3) refine Baveno criteria so that more endosco-
pies could be avoided . Methods: Patients with compensated 
cirrhosis (never had ascites, encephalopathy or variceal hem-
orrhage) with a LS> 10 kPa who had endoscopy within 1 year 
of TE were included in the study . Sensitivity and NPV were 
assessed in the U .S and Italian cohorts and in combination 
with literature data . New cutoffs for LS/platelets were tested in 
the U .S . cohort and validated in the Italian cohort . Results: Of 
patients meeting Baveno criteria (61/205, 30%, in the U .S . 
cohort, 14/111, 13% in the Italian cohort), none had HRV 
(medium/large varices), thereby validating Baveno criteria . 
When adding data from 7 not fully published studies, 22% 
(530/2453) fulfilled Baveno criteria but nine (1 .7%) patients 
with HRV would have been missed . Sensitivity was 94% [95% 
CI 89-97%]; NPV 97% [95-99%], indicating that up to 11% of 
patients with HRV could be misclassified . With modified crite-
ria as depicted in the Figure (U .S . cohort) we could avoid 56% 
endoscopies . This strategy was validated in the Italian cohort 
(that had a higher prevalence of HRV) where 41% endoscopies 
could have been avoided, with a sensitivity 100% [81-100%], 
NPV 100% [90-100%] . Conclusions: Baveno criteria correctly 
identify patients without HRV with only 22% of endoscopies 
avoided . Refining criteria can allow the avoidance of up to 
50% of endoscopies while maintaining a high sensitivity .
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Impact of Baseline Chronic Liver Disease Characteristics 
on the Efficacy of Oral Rifaximin Soluble Solid Disper-
sion Tablets for the Prevention of Further Decompen-
sation or All-Cause Mortality in Patients With Cirrhosis 
and Ascites
Arun J. Sanyal1,2, Naga Chalasani8, Jasmohan S. Bajaj1,2, 
Ernesto Diaz3, Zeid Kayali4,5, Matt Harmon6, Enoch Bortey6, Ray 
A. Wolf6, Steven L. Flamm7; 1Virginia Commonwealth University, 
Richmond, VA; 2McGuire VA Medical Center, Richmond, VA; 3Lin-
fritz Research Institute, Inc., Coral Gables, FL; 4Inland Empire Liver 
Foundation, Rialto, CA; 5Arrowhead Regional Medical Center, 
Rialto, CA; 6Salix Pharmaceuticals, Raleigh, NC; 7Northwestern 
University Feinberg School of Medicine, Chicago, IL; 8Indiana 
University School of Medicine, Indianapolis, IN
Background: There is an unmet need for preventing progression 
from early decompensated cirrhosis to fully decompensated cir-
rhosis . Retrospective studies suggest rifaximin may reduce both 
development of hepatic encephalopathy (HE) and other com-
plications of cirrhosis . Aim: To evaluate the potential impact of 
baseline disease characteristics on clinical outcomes of an oral 
soluble solid dispersion (SSD) formulation of rifaximin, deliv-
ered as an immediate-release (IR) or sustained extended-re-
lease (SER) tablet, for prevention of further decompensation 
or all-cause mortality in patients with early decompensated 
cirrhosis . Methods: In a prospective, phase 2, multicenter, 
randomized controlled trial, adults with cirrhosis and ascites 
(grade ≥1), with no history of esophageal variceal bleeding 
or spontaneous bacterial peritonitis, were randomly assigned 
to 1 of 5 rifaximin SSD groups (IR 40 mg, IR 80 mg, SER 40 
mg, SER 80 mg, IR 80 mg + SER 80 mg) or placebo once 
nightly for 24 weeks (NCT01904409) . Time to hospitaliza-
tion for any cirrhosis-related complication or all-cause mortality 
at week 24 (primary composite end point) was assessed by 
baseline demographic and disease characteristics, including 
cirrhosis etiology, Child-Pugh class, Conn score, history of HE 
diagnosis, MELD score, and MELD-Na score . Results: 516 of 
518 patients randomized to treatment received at least 1 dose 
of study drug; 61 .0% were male, the mean MELD score was 
11 .5, and 80 .6% of patients were Child-Pugh B . Of the rifax-
imin SSD groups, only IR 40 mg significantly reduced com-
plication-related hospitalizations or all-cause mortality versus 
placebo (Table) . Subgroup analyses by baseline characteris-
tics showed a generally similar trend versus placebo, favoring 
rifaximin SSD IR 40 mg versus other formulations and doses . 
Conclusions: Rifaximin SSD IR 40 mg daily for 24 weeks was 
superior to placebo for reducing hospitalizations related to 
complications of cirrhosis and all-cause mortality . Subgroups 
with alcohol as the etiologic factor for cirrhosis or those with 
more compensated disease appeared to have a greater bene-
ficial response to rifaximin SSD IR 40 mg .

Rates of Hospitalization for Cirrhosis-Related Complications or All-
Cause Mortality

*P<0 .05 vs placebo . RFX=rifaximin .
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Early-TIPS improves survival in high-risk variceal bleed-
ers. Results of a Multicenter Variceal Bleeding Observa-
tional Study
Virginia Hernandez-Gea1, Bogdan Procopet2, Álvaro Giráldez3, 
Lucio Amitrano4, Càndid Villanueva5, Dominique Thabut6, Luis 
Ibáñez Samaniego7, Gilberto Silva-Junior1, Agustin Albillos8, Joan 
Genescà9, Christophe Bureau10, Jonel Trebicka11, Elba Llop12, 
Wim Laleman13, Jose María Palazón14, Jose Castellote15, Susana 
Rodrigues16, Lise L. Gluud17, Carlos Noronha Ferreira18, Nuria 
Cañete19, Carmen Navascues20, Arnulf Ferlitsch21, José Luis 
Mundi22, Henning Grønbæk23, Manuel Hernández-Guerra24, 
Romano Sassatelli25, Alessandra Dell’Era26, Marco Senzolo27, 
Juan G. Abraldes28, Manuel Romero-Gomez29, Alexander Zip-
prich30, Meritxell Casas31, Helena Masnou32, Massimo Primi-
gnani33, Ferran Torres34, Aleksander Krag35, Jaime Bosch1, Juan 
Carlos Garcia-Pagan1; 11. Hepatic Hemodynamic Laboratory, 
Liver Unit, Hospital Clinic-Institut d’Investigacions Biomèdiques 
August Pi I Sunyer,, University of Barcelona, and CIBERehd, Barce-
lona, Spain; 2Hepatology and Iuliu Hatieganu University of Med-
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de Madrid, Madrid, Spain; 88. Department of Gastroenterology, 
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Investigación Sanitaria, University of Alcalá, CIBERehd,, Madrid, 
Spain; 99. Liver Unit, Hospital Universitari Vall d’Hebron, Vall 
d’Hebron Institute of Research (VHIR), Universitat Autònoma de 
Barcelona and CIBERehd, Barcelona, Spain; 1010. Department 
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France; INSERM U858, University of Toulouse,, Toulouse, France; 
1111. Department of Internal Medicine I, University of Bonn, Bonn, 
Germany; 1212. Liver Unit. Hospital U. Puerta de Hierro. Univer-
sidad Autònoma de Madrid, CIBERehd, Madrid, Spain; 1313. 
Department of Liver and Biliopancreatic Disorders, University of 
Leuven, Leuven, Belgium; 1414. Hospital General Universitario 
Alicante, Alicante, Spain; 1515. Gastroenterology Department, 
Hepatology Unit, Hospital Universitari de Bellvitge, IDIBELL, Uni-
versitat de Barcelona, Barcelona, Spain; 1616. Gastroenterology 
and Hepatology Department, Centro Hospitalar São João,, Porto, 
Portugal; 1717. Gastrounit, Medical Division, University Hospital 
of Hvidovre. Faculty of Health and Medical Sciences, University 
of Copenhagen, Copenhagen, Denmark; 1818. Serviço de Gas-
trenterologia e Hepatologia, Hospital de Santa Maria - Centro 
Hospitalar Lisboa Norte, Lisbon, Portugal; 1919. Gastroenterology 
Department, Hospital del Mar. Universitat Autònoma de Barce-
lona, Barcelona, Spain; 2020. Department of Gastroenterology, 
Hospital Central de Asturias, Oviedo, Spain; 2121. Department 
of Internal Medicine III, Division of Gastroenterology and Hepa-
tology, Medical University of Vienna, Vienna, Austria; 2222. 
Department of Gastroenterology, University Hospital San Cecilio, 
Granada, Spain, Granada, Spain; 2323. Department of Hepatol-
ogy and Gastroenterology, Aarhus University Hospital, Aahrus, 
Denmark; 2424. Gastroenterology Department, University Hospital 
of the Canary Islands, La Laguna, Tenerife, Spain; 2525. Unit of 
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2626. Gastroenterology Unit, Department of Clinical and Biomed-
ical Sciences, Luigi Sacco University Hospital, University of Milan, 
Milan, Italy; 2727. Multivisceral Transplant Unit, Gastroenterology, 
Department of Surgery, Oncology and Gastroenterology, Univer-
sity Hospital of Padua, PAdua, Italy; 2828. Cirrhosis Care Clinic, 
Division of Gastroenterology (Liver Unit), CEGIIR, University of 
Alberta, Edmonton, AB, Canada; 2929. Unidad de Hepatología, 
Hospital Universitario de Valme, CIBERehd, Sevilla, Spain; 3030. 
First Department of Internal Medicine, Martin Luther University Hal-
le-Wittenberg, Halle (Saale, Salle, Germany; 3131. Hepatology 
Unit, Digestive Disease Department Hospital de Sabadell, Universi-
tat Autónoma de Barcelona, Sabadell, Spain; 3232. Hospital Uni-
versitari Germans Trias i Pujol, Universitat Autònoma Barcelona,, 
Badalona, Spain; 3333. Division of Gastroenterology and Hepatol-
ogy, IRCCS Ca’ Granda Maggiore Hospital Foundation, University 
of Milan, Milan, Italy; 3434. Biostatistics and Data Management 
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Sunyer, Hospital Clinic Barcelona, Spain and Biostatistics Unit, 
Faculty of Medicine, Universitat Autònoma de Barcelona, Barce-
lona, Spain; 3535. Department of Gastroenterology and Hepatol-
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Background: Despite gold standard therapy, about 20% of 
patients with acute variceal bleeding (AVB) die during the first 
6 weeks . Early-TIPS (placed within 72 hours from admission) 
has been shown to improve survival in patients with AVB and 
high risk of treatment failure (defined as Child C-Pugh score 
up to 13 (CP-C) or Child B plus active bleeding at endoscopy 
(CPB-AB)) . However, studies evaluating its benefit included 
a relatively small number of patients . In addition, how much 
CPB-AB are really high-risk has been questioned . The present 

study aimed to evaluate the role of early TIPS in a large number 
of CP-C and CPB-AB patients with AVB admitted to referral cen-
ters worldwide . Methods: Multicenter, international, observa-
tional study including 2168 patients from 34 centers between 
April 2013 and April 2015 . Patient’s data were recorded 
and centralized on ReDCap (Research Electronic Data Cap-
ture) and centralized by the study-coordinating center . Patients 
were managed according to current guidelines . Placement 
of early-TIPS was based on individual center policy . Patients 
were followed up to 1 year, death or liver transplantation . 
Multiple excellence control procedures were used to optimize 
data quality . Additionally, data were regularly monitored by 
a data validation committee for detection of inconsistencies 
or errors followed by queries to local investigators requiring 
resolution; and further validated all reported outcomes . Results: 
671/2168 patients (30 .9%) were high-risk and had no exclu-
sion criteria (HCC beyond Milan, age >75, creatinine ≥3mg/
dl, PVT or Child>13); 434 (65%) CP-C <14 points and 237 
(35%) CPB-AB . 589 patients were treated with pharmacologi-
cal + endoscopic therapy (Drug+Endo) and 82 with Early-TIPS . 
There were no major differences among groups . The 6-week 
and 1-year actuarial probabilities of remaining free of rebleed-
ing were significantly higher in the Early-TIPS than in the 
Drug+Endo group (93% vs 81%, and 87% vs 68%; P=0 .002) . 
The benefit of early-TIPS was observed in CPB-AB and CPC . 
Survival was also Higher in the early-TIPS group (6w-survival: 
87% vs 77%; 1-y: 70% vs 62%; P=0 .08) . However, a survival 
benefit was only observed in CP-C (6w: 85% vs 69%; 1y: 66% 
vs 53%; P=0 .034), not in the CPB-AB group . These results 
were confirmed using models adjusted for baseline covariates 
as well as propensity score . Conclusions: The present study 
confirms in a large group of high-risk patients that the use of 
early-TIPS reduces rebleeding risk . Early-TIPS also improves 
survival in Child C patients .
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Intrahepatic venous obstructions: a primary event in the 
development of hepatopulmonary syndrome ?
Clement Lejealle2, Valerie Paradis3,4, Onorina Bruno7, Claire 
Francoz2,4, Olivier Soubrane1,5, Didier Lebrec2,4, Dominique C. 
Valla2,4, Valerie Vilgrain7,4, Francois Durand2,4, Pierre-Emmanuel 
Rautou2,6; 1Department of HPB and Liver transplantation, Beaujon 
Hospital, Assistance Publique-Hôpitaux de Paris, Clichy, France; 
2Department of Hepatology, DHU Unity, Beaujon Hospital, Assis-
tance Publique-Hôpitaux de Paris, Clichy, France; 3Department of 
Pathology, DHU Unity, Beaujon Hospital, Assistance Publique-Hôpi-
taux de Paris, Clichy, France; 4INSERM UMR-1149, Centre de 
Recherche sur l’Inflammation, Paris-Clichy, France; 5University 
Paris Diderot-Paris 7, Sorbonne Paris Cité, Paris, France; 6INSERM, 
UMR-970, Paris Cardiovascular Research Center - PARCC, Paris, 
France; 7Department of Radiology, Hospital Beaujon, Assistance 
Publique-Hôpitaux de Paris, Clichy, France
Background and aims: Hepatopulmonary syndrome (HPS) is 
characterized by hypoxemia and intrapulmonary vascular dil-
atations in patients with liver disease . The pathogenesis of HPS 
is poorly understood . Liver changes associated with HPS have 
not been studied . The aim of this study was to describe imag-
ing and pathology changes associated with HPS . Patients and 
methods: We performed a monocentric retrospective case-con-
trol study . We included all patients having undergone a liver 
transplantation assessment between 1997 and 2015 with a 
pretransplantation diagnosis of alcoholic, viral or cryptoge-
netic cirrhosis associated with HPS, defined as PaO2 ≤ 70 
mm Hg and a “positive” contrast-enhanced echocardiography . 
Each case was matched for age, cause and severity of the 
liver disease to 3 controls . All controls had PaO2 ≥ 85 mm 
Hg on room air . Expert radiologist and pathologist, unaware 
of clinical and laboratory data, reviewed pretransplantation 
thoracic and abdominal imaging (contrast-enhanced MDCT 
and Doppler ultrasound) as well as explanted livers, accord-
ing to predefined questionnaires . Results: 21 CT-scans and 19 
explanted livers from patients with HPS were compared to 63 
CT-scans and 57 livers from controls, respectively . Age, cause 
and severity of cirrhosis were similar between both groups . 
At imaging, compared with controls, patients with HPS more 
frequently had abnormal intrahepatic portal vein branches (i .e . 
reduced in caliber and/or not visible) (24% vs . 60%; p=0 .03), 
stagnant or hepafugal portal blood flow (27% vs . 57%; 
p=0 .05) and large portosystemic collaterals (25% vs . 65%; 
p=0 .01), including larger paraumbilical vein diameter (2 .0 
vs . 4 .5 mm; p=0 .01) . Hepatic artery diameter was also larger 
(5 .6 vs . 7 .0 mm; p=0 .001) . At pathology, compared with con-
trols, patients with HPS more frequently had liver parenchymal 
extinction (28% vs . 53%; p=0 .05), incomplete septal cirrhosis 
(2% vs . 16%; p=0 .046), intrahepatic portal vein thrombosis 
(12% vs . 47%; p=0 .001), thickening or obstruction of centri-
lobular veins (40% vs . 63%; p=0 .025), sinusoidal dilatation 
(44% vs . 74%; p=0 .048) and vascular proliferation in fibrous 
bands (72% vs . 95%; p=0 .001) . Conclusion: HPS is associ-
ated with imaging and pathology evidence of small portal vein 
obstructions, and with increased portosystemic shunting and 
larger hepatic artery . This results suggest that intrahepatic por-
tal vein obstructions lead to the release by the ischemic liver of 
pro-angiogenic/vasodilatatory mediators responsible for the 
intrapulmonary vascular dilatations characteristic for HPS . Anti-
coagulation might thus be useful in HPS patients .
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Plasma Cystatin C is a predictor of renal failure, hepa-
torenal syndrome, ACLF and mortality in patients with 
acutely decompensated liver cirrhosis
Daniel Markwardt1, Lesca Holdt7, Christian J. Steib1, Andreas 
Benesic1, Flemming Bendtsen2, Marco Pavesi3, Richard Moreau4, 
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Barcelona, Spain; 4Service d’Hépatologie, Hôpital Beaujon, Assis-
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Background: Acute decompensation (AD) of liver cirrhosis, such 
as ascites, hepatic encephalopathy and bacterial infections, 
commonly leads to hospitalization . While AD per se has a com-
paratively good short-term prognosis, development of acute-on-
chronic liver failure (ACLF) is associated with high mortality 
rates . Renal failure is the most significant organ dysfunction that 
occurs in ACLF and is strongly linked to a poor prognosis . So 
far there are no biomarkers, which predict patients with AD, 
who are at risk of deterioration . Aim: To investigate whether 
NGAL and Cystatin C, two novel markers of renal function, 
can predict development of renal failure, HRS and ACLF before 
onset, and whether they have prognostic power regarding mor-
tality . Methods: We determined the plasma levels of NGAL 
and Cystatin C, respectively, of 429 patients hospitalized for 
acute decompensation of cirrhosis in the Canonic study . The 
patients were followed up for 90 days . Results: Patients who 
already had renal failure or ACLF at inclusion compared to 
patients without had significantly higher plasma levels of NGAL 
and Cystatin C . Moreover, patients without organ failure at 
inclusion, but with development of organ failure during follow 
up, had significantly higher basal plasma concentrations of 
NGAL and Cystatin C than patients remaining free of organ 
failure . Cystatin C, but not NGAL was found to be predictive 
of renal failure (OR 9 .40 [1 .78; 49 .65]), particularly of HRS 
(OR 4 .2 [1 .2; 12 .8]), and of ACLF (OR 5 .9 [1 .3; 6 .0]) devel-
opment . Both markers were associated with 28d and 90d mor-
tality, respectively . The Hazard ratios for predicting mortality 
were: Cystatin C: HR[28d] 3 .9 (1 .8; 8 .6) and HR[90d] 2 .6 
(1 .5; 4 .5), respectively; NGAL: HR[28d] 1 .9 (1 .3; 2 .7) and 
HR[90d] 1 .5 (1 .2; 2 .0), respectively . However, only Cysta-
tin C was found to improve the prediction accuracy of the 
MELD score . Conclusion: Plasma Cystatin C is a biomarker of 
renal failure, of HRS and of ACLF and a predictor of mortality 
in patients with acutely decompensated liver cirrhosis . While 
NGAL is also associated with short-term mortality, it does not 
improve the MELD score and failed to predict development of 
organ failure . Therefore further research on plasma biomarkers 
in patients with decompensated liver cirrhosis should rather 
focus on Cystatin C . In a clinical setting Cystatin C may add 
to identify patients at risk earlier and thereby improve clinical 
management .
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Incidence, Predictors And Outcomes Of Transition Of 
Acute Kidney Injury To Chronic Kidney Disease In Cir-
rhosis - A Prospective Cohort Study
Rakhi Maiwall1, Awinash Kumar1, Sumanlata Nayak2, Shiv K. 
Sarin1; 1Hepatology, ILBS, New Delhi, India; 2Nephrology, ILBS, 
NEW DELHI, India
Background and Aims: Acute Kidney Injury(AKI) is a known 
ominous complication in cirrhotics . Studies have suggested an 
increased incidence of transition from functional to structural 
kidney damage after an episode of AKI secondary to nephron 
loss and hyperfiltration,vascular insufficiency and maladap-
tive repair mechanisms which cause incomplete recovery and 
transition to chronic kidney disease(CKD) .We aimed to study 
the natural course and trajectory of AKI, the incidence and 
risk factors of progression to structural kidney damage and 
the role of Cystatin C(CysC) as a biomarker of baseline renal 
reserve in a large cohort of cirrhotics . Methods: Patients with 
cirrhosis (n=709) were followed up for a year for the devel-
opment of new AKI and observed for resolution and progres-
sion of AKI . Baseline serum CysC was done for all patients 
at enrollment . Results: Of the 709 cirrhotics, with mean age 
51±11 .4 yrs, 76% males with baseline serum creatinine (SCr) 
of 1 .14±0 .42 mg/l and CysC of 1 .63±0 .91, 236(33%) had 
AKI at enrolment, 113(16%) had AKI in the last 3 months while 
348(49%) developed new episodes of AKI at a median fol-
low up 170 (IQR 30-278) days . Of these 113(47 .8%) devel-
oped more than one episode of AKI . Structural AKI developed 
in 157 (44 .9%) at a median follow up of 126 (IQR 9-235) 
days . Patients who developed structural AKI more frequently 
had AKI in the past (p=0 .05), multiple AKI episodes (p=0 .04), 
severe AKI requiring dialysis (p<0 .001), higher peak sCr 
(p<0 .001) and prolonged duration of AKI (p=0 .02) . Further, 
these patients had a significant worsening in sCr (P<0 .001) 
and decline in GFR (P=0 .001) from baseline till last follow up . 
Significant predictors of structural AKI on multivariate analysis 
included sCysC(P=0 .016, HR 1 .19, 95% CI 1 .03-1 .37), sever-
ity of the AKI episode; Stage 3 (P<0 .001, HR 3 .06,95%CI 
1 .78-5 .27) versus Stage 2 (p<0 .001,HR 2 .35,95%CI1 .35-
4 .07) versus Stage 1 (HR 1) and MELD score (p<0 .001, HR 
1 .03,95%CI 1 .018-1 .044) . A cut-off of CystC≥1 .9 predicted 
structural AKI with fair accuracy (AUROC 0 .75) . Development 
of structural AKI was also an independent predictor of mortal-
ity (HR 3 .37,95%CI 2 .28-4 .96) along with MELD score (HR 
1 .02,95%CI 1 .008-1 .03), leucocyte counts (HR 1 .03, 95%CI 
1 .01-1 .04), sCysC(HR 1 .35, 1 .18-1 .54) and presence of 
hepatic encephalopathy (HR 1 .5, 95% CI 1 .11-2 .04) .Conclu-
sion:  Almost 50% of cirrhotics develop new AKI episodes of 
which one-half progress to structural kidney damage which is 
associated with impaired renal functions and poor outcome . 
Presence and severity of AKI, serum Cystatin C and severity of 
liver failure predict transition from functional to chronic kidney 
damage in patients with cirrhosis .
Disclosures:
The following people have nothing to disclose: Rakhi Maiwall, Awinash Kumar, 
Sumanlata Nayak, Shiv K . Sarin
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Patients with Primary Biliary Cirrhosis (PBC) have an 
Increased Rate of Removal from the Liver Transplant 
Waitlist Compared to Patients with Other Indications
Jeffrey Kahn, Paul Leonor, Linda S. Sher, Mary Lo, Yong W. Cho; 
Keck School of Medicine of USC, Los Angeles, CA
 Background: There are validated prognostic scoring systems 
for primary biliary cirrhosis (primary biliary cholangitis, PBC) . 
Data has emerged that since the implementation MELD, there 
has been an increasing waitlist (WL) mortality for patients 
with PBC . Objective: To determine the national and regional 
removal rate for patients with PBC on the liver transplant (LT) 
WL, as well as the causes of and risk factors for removal, 
compared with other indications for LT (non-PBC) . Methods: 
UNOS data from January 1, 2004 through December 31, 
2013 was analyzed nationally and regionally for the follow-
ing factors for both PBC and non-PBC patients placed on WL 
during this period: demographics, MELD at list and LT, waiting 
time for deceased donor LT, removal and death on WL and 
outcome post LT . Cox regression analysis was used to identify 
prognostic factors for death . Significant factors at the level of 
P<0 .05 in univariate analyses were included in multivariate 
model . All reported P values were 2-tailed . Results: 98,923 
adults were listed for primary LT: 3,087 PBC and 95,837 non-
PBC . The two groups were similar with the exception that the 
PBC group had a higher proportion of females, higher MELD 
scores at LT (median 22 vs 20, P<0 .001) and longer waiting 
time (median 104 vs 77 days, P<0 .001) . There was a higher 
rate of death for patients with PBC (16 .3% for PBC vs 12 .9% 
non-PBC, P<0 .001) (Table 1) . Adjusted hazard ratio for hav-
ing PBC (vs non-PBC) was 1 .26 (P<0 .001), after adjusting 
confounders such as initial status (status 1/1A or MELD), eth-
nicity and age at listing . There were regional variations with 
increased removal for death, too sick and/or both in 7 of the 
11 regions . While WL survival was inferior, PBC patients who 
received primary deceased donor LT had significantly higher 
survival rates compared with those with non-PBC (91 .8% at 
1-yr, 86 .0% 3-yr, and 81 .2% 5-yr for PBC vs 89 .8% at 1-yr, 
80 .8% 3-yr, and 73 .7% 5-yr for non-PBC, log-rank P<0 .001 . 
Conclusion: Patients with PBC have a higher risk of death on 
the WL compared with the combined other indications for LT 
during the MELD era . This holds true nationally and for most 
regions and the regional variation requires further exploration . 
Additionally, patients transplanted for PBC had better survivals 
than other patients . Consideration should be given to adjusted 
MELD score or utilization of other well defined prognostic scor-
ing systems to determine how to improve organ allocation for 
this specific disease .

Table 1

Disclosures:
The following people have nothing to disclose: Jeffrey Kahn, Paul Leonor, Linda 
S . Sher, Mary Lo, Yong W . Cho
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Markedly Improved Survival Following Pig-to-Baboon 
Hepatic Xenotransplantation: Progress Towards Clinical 
Application as a Bridge to Allotransplantation
Jigesh A. Shah, Madhukar S. Patel, Nahel Elias, Nalu Navarro 
Alvarez, Martin Hertl, A. Benedict Cosimi, James F. Markmann, 
David Sachs, Parsia A. Vagefi; Center for Transplantation Sci-
ences, Massachusetts General Hospital, Boston, MA
Background:  Since the first attempt in 1968, survival following 
pig-to-baboon liver xenotransplantation (LXT) has been limited 
to 9-days due to interspecies incompatibilities resulting in dys-
regulated coagulation, profound thrombocytopenia and the 
development of thrombotic microangiopathy (TMA) . In an effort 
to improve survival, we developed a pre-clinical model utilizing 
exogenous human coagulation factors administration following 
LXT . Methods:  Orthotopic pig-to-baboon LXT with splenectomy 
was performed using α1,3-galactosyltransferase knockout 
donors (n=4) . Post-LXT, baboons received a continuous infu-
sion of human prothrombin concentrate complex (hPCC) . Immu-
nosuppression consisted of anti-thymocyte globulin induction 
and maintenance therapy with FK-506, methylprednisone and 
either belatacept or anti-CD40 monoclonal antibody . Results: 
Three recipients received CMV negative xenografts: B409 sur-
vived until POD 25 when euthanasia was performed due to 
worsening cholestasis and plantar ulcers; final pathology was 
without evidence of rejection, inflammation, or TMA; B410 
suffered a seizure requiring euthanasia on POD 5 but at that 
time had normal LFT’s and normal post-mortem pathology; 
B2616 maintained stable hepatic function until euthanasia on 
POD 29, again due to plantar ulcers and rising LFT’s (pathol-
ogy pending) . B2216 received a CMV positive xenograft 
and demonstrated stable liver function until POD 6, at which 
time the worsening LFT’s necessitated euthanasia; post-mortem 
liver pathology demonstrated acute CMV infection . Of note, 
all recipients demonstrated spontaneous recovery of platelet 
counts beginning as early as POD 4 . Conclusion:  This series 
represent the longest reported survival of non-human primates 
following pig LXT, demonstrating the ability of hPCC admin-
istration to prevent the lethal coagulopathy seen previously, 
avoid xenograft TMA and allow for the spontaneous recovery 
of circulating platelets . Importantly, there may also be benefit in 
utilizing CMV negative donor organs . Consistent achievement 
of survival beyond two weeks could justify a clinical applica-
tion of LXT as a bridge to allotransplantation for patients with 
acute hepatic failure .

Disclosures:
The following people have nothing to disclose: Jigesh A . Shah, Madhukar S . 
Patel, Nahel Elias, Nalu Navarro Alvarez, Martin Hertl, A . Benedict Cosimi, 
James F . Markmann, David Sachs, Parsia A . Vagefi
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Defatting the fatty liver with ex vivo perfusion
Melissa Wallace, Jessica MacLean, Lauren Atkinson, Rachel 
Warren, Mackenzie Thornbury, Lauren Westhaver, Qianni Hu, 
Ananda Venkatachalam, Neale Ridgway, Ian Alwayn; Dalhousie 
University, Halifax, NS, Canada
The availability of donor livers remains a significant barrier 
to transplantation as a treatment for end stage liver disease . 
Steatotic livers further confound this as they present significant 
complications to recipients, including increased susceptibil-
ity to ischemia-reperfusion injury (IRI), and reduced viability . 
Normothermic ex vivo liver perfusion (NEVLP) has successfully 
decreased the IRI associated with cold static storage and may 
actively defat steatotic livers . We hypothesize that four hours 
of NEVLP helps maintain steatotic liver architecture and that 
perfusing with fat metabolism-promoting compounds decreases 
hepatocellular lipid content . NEVLP was performed on livers 
harvested from 10-11 week old lean Wistar and obese Zucker 
male rats at 37°C for four hours . Perfusate consisted of Min-
imum Essential Medium Alpha Modification medium supple-
mented with bovine serum albumin, fetal bovine serum, human 
insulin and heparin at pH 7 .4 . Defatting medium contained 
four compounds involved in stimulating lipid metabolism . Sam-
ples were collected from the perfusate throughout NEVLP for 
measurement of triglyceride (TAG), ketone, and aspartate ami-
notransferase (AST) levels . Biopsies were collected from liver 
tissue following NEVLP to be processed for hematoxylin and 
eosin (H&E), Oil Red O staining and intracellular TAG quan-
tification . Preliminary histological analysis suggests that four 
hours of NEVLP is sufficient to maintain steatotic liver architec-
ture, and that the defatting protocol decreases hepatocellular 
lipid content . Quantification of TAG levels from perfusate and 
tissue samples indicates that defatting is likely occurring by a 
mechanism other than increased lipid secretion . This is sup-
ported by a trend toward an increase in β-hydroxybutyrate 
secretion in defatted versus control livers . Hepatocyte injury 
increases throughout perfusion as indicated by increased AST . 
Comparison of AST levels in defatted versus control livers sug-
gests that defatting agents may protect against injury during 
perfusion . In conclusion, four hours of NEVLP maintains liver 
architecture . Perfusion with fat metabolism stimulating-com-
pounds decreases intracellular lipid content through a mecha-
nism that likely includes increased ketogenesis .
Disclosures:
Ian Alwayn - Advisory Committees or Review Panels: Astellas Pharma
The following people have nothing to disclose: Melissa Wallace, Jessica 
MacLean, Lauren Atkinson, Rachel Warren, Mackenzie Thornbury, Lauren 
Westhaver, Qianni Hu, Ananda Venkatachalam, Neale Ridgway
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Allocation of higher risk grafts to patients with hepa-
tocellular carcinoma results in decreased transplant 
benefit
Ian A. Rowe1,2, Saqib Mumtaz1, Joanna A. Leithead1,3, Debashis 
Haldar1, Matthew J. Armstrong1, Diarmaid D. Houlihan1,4, Hynek 
Mergental1, Tahir Shah1, James W. Ferguson1; 1Liver and Hepato-
biliary Unit, Queen Elizabeth Hospital, Birmingham, United King-
dom; 2Leeds Institute for Data Analytics, University of Leeds, Leeds, 
United Kingdom; 3Addenbrooke’s Hospital, Cambridge, United 
Kingdom; 4St. Vincent’s Hospital, Dublin, Ireland
Background Liver transplantation is considered the optimal 
treatment for patients with cirrhosis and early stage hepato-
cellular carcinoma (HCC) . In MELD-based allocation systems 
patients with HCC often receive additional priority to access 
transplantation . The UK does not have a mechanism to provide 
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additional priority and patients with HCC may rely on other 
means to access transplantation such as through allocation of a 
higher risk graft . The aim of this study was to determine the out-
comes of transplantation with higher risk grafts in patients with 
HCC . Methods All first liver only transplant recipients (n=912) 
transplanted for chronic liver disease between 2004 and 2012 
were included . Donor and recipient characteristics were ana-
lyzed and outcomes after transplantation were compared . To 
estimate transplant benefit Monte Carlo simulation and Markov 
models were used to compare transplant and non-transplant 
outcomes .  Results The median age at transplantation was 54 
years and 62 .2% of patients were male . 25 .2% of patients were 
transplanted with HCC as the indication, and of these 82 .7% 
were within the Milan criteria on pre-transplant imaging . Out-
comes for patients transplanted for HCC were inferior to those 
patients with non-HCC indications (5-year survival 62 .2% vs . 
83 .2%, p<0 .0001) . Patients with HCC were more frequently 
allocated a higher risk graft (26 .5% vs . 15 .7%, p=0 .0004) . 
The allocation of a higher risk graft was associated with a 
significant decrease in post-transplant survival: this was most 
evident for patients with HCC and well preserved liver function 
(5-year survival 68 .4% vs . 55 .0% for those receiving higher 
risk grafts, p=0 .003) . Models of outcomes with and without 
transplant predicted early harm associated with transplanta-
tion where 25% of patients receiving a higher risk graft had 
reduced life expectancy with transplantation . At 5-years after 
transplantation median transplant benefit was 5 .8 months for 
patients receiving a higher risk graft as compared with 11 .5 
months for those not receiving such grafts (p<0 .0001) . Con-
clusions Allocation of higher risk grafts to patients with HCC 
is associated with potential harms and decreased transplant 
benefit . The strategy of allocating higher risk grafts to patients 
with HCC should be re-evaluated . Systems where HCC patients 
are not given equal priority may encourage patients with HCC 
to carry the additional risks of higher risk graft allocation .
Disclosures:
Matthew J . Armstrong - Grant/Research Support: Novo Nordisk Ltd
James W . Ferguson - Advisory Committees or Review Panels: Astellas, Novartis
The following people have nothing to disclose: Ian A . Rowe, Saqib Mumtaz, 
Joanna A . Leithead, Debashis Haldar, Diarmaid D . Houlihan, Hynek Mergental, 
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Hair ethyl glucuronide as a marker of alcohol use in 
patients with alcoholic cirrhosis: Ready for clinical 
implementation? 
Jef Verbeek1,2, Cleo Crunelle3,4, Gil Leurquin-Sterk5, Peter P. 
Michielsen6, Mirielle De Doncker7, David Cassiman2, Diethard 
Monbaliu8, Jacques Pirenne8, Tania Roskams9, Hugo Neels3,7, 
Frederik Nevens2; 1Division of Gastroenterology and Hepatology, 
Department of Internal Medicine, Maastricht University Medical 
Center, Maastricht, Netherlands; 2Department of Gastroenterology 
and Hepatology, University Hospitals KU Leuven, Leuven, Belgium; 
3Toxicological Center, University of Antwerp, Antwerp, Belgium; 
4Department of Psychiatry, University Hospital Brussels, Brussels, 
Belgium; 5Department of Nuclear Medicine and Molecular Imag-
ing, University Hospitals KU Leuven, Leuven, Belgium; 6Department 
of Gastroenterology and Hepatology, University Hospital of Ant-
werp, Antwerp, Belgium; 7Toxicology and TDM Laboratory, ZNA 
Stuivenberg Hospital, Antwerp, Belgium; 8Department of Abdom-
inal Transplantation Surgery, University Hospitals KU Leuven, Leu-
ven, Belgium; 9Department of Pathology, University Hospitals KU 
Leuven, Leuven, Belgium
Background and aims Alcoholic cirrhosis is a leading indi-
cation for liver transplantation (LTx) in abstinent patients . 

However, the assessment of alcohol use remains a diagnostic 
challenge . Hair ethyl glucuronide (hEtG), a direct metabolite 
of alcohol, is an attractive biomarker of alcohol use over a 
long time period, but validation in patients with alcoholic cir-
rhosis is lacking . We evaluated the diagnostic accuracy and 
potential of hEtG in a large cohort of patients with alcoholic 
cirrhosis . Methods The validation cohort (n=101) consisted of 
43 healthy volunteers and 58 patients with alcoholic cirrhosis 
(mean MELD score 14 .3 ± 6 .4) . The clinical application group 
consisted of 43 patients with alcoholic cirrhosis referred for LTx 
screening (mean MELD score 16 .1 ± 7 .5) . A detailed question-
naire, blood and proximal 3 cm scalp hair strand (to cover the 
alcohol intake in the previous 3 months) were collected to mea-
sure hEtG and conventional biomarkers . 29 cirrhotic patients 
underwent a liver biopsy . Abstinence, moderate and excessive 
use were respectively defined as drinking 0, between 0 and 
60 and ≥ 60 g alcohol/day in the previous 3 months . Results 
In healthy volunteers, hEtG had a specificity of 100% for mod-
erate use . In patients with cirrhosis, hEtG showed a high diag-
nostic accuracy for excessive alcohol use with a sensitivity, 
specificity, positive predictive value and negative predictive 
value of 100%, 95%, 95% and 100% respectively . hEtG did 
not allow a reliable distinction between abstinence and mod-
erate use in cirrhotics (sensitivity: 67% and specificity: 66%) . 
Hair EtG levels correlated well with the alcohol intake in the 
previous 3 months in both healthy volunteers (R2 = 0 .52, P = 
0 .0004) and cirrhotics (R2 = 0 .62, P = 0 .00097) . In contrast to 
Carbohydrate Deficient Transferrin, which was not measurable 
in 35% of patients due to cirrhosis, hEtG was not influenced 
by the degree of liver impairment . Hair EtG levels in abstinent 
cirrhotics did not correlate with MELD scores (R2 = 0 .08, P = 
0 .75), total bilirubin (R2 = 0 .10, P = 0 .65) nor serum creatinine 
(R2 = 0 .25, P = 0 .27) . In 25/29 (86%) of patients, low (< 50 
pg/mg) and high (≥ 50 pg/mg) hEtG levels corresponded with 
the absence or presence respectively of histological signs of 
ongoing alcohol use . Based on the refined cut-off levels derived 
from our validation group, self-declared abstinence or moder-
ate alcohol use was refuted in 35% of patients referred for LTx 
screening . Conclusions  In patients with alcoholic cirrhosis, hair 
ethyl glucuronide is an accurate biomarker of chronic excessive 
alcohol use in the previous 3 months and therefore is a useful 
tool in the LTx selection process .
Disclosures:
Frederik Nevens - Consulting: MSD, CAF, Intercept, Gore, BMS, Abbvie, 
Novartis, Durect, Janssens-Cilag, Ono Pharma, Promethera Biosciences; Grant/
Research Support: Ferring, Roche, Astellas, Novartis, Janssen-Cilag, Abbvie
The following people have nothing to disclose: Jef Verbeek, Cleo Crunelle, 
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An Examination of Liver Offers to Pediatric Candidates 
on the Liver Transplant Wait-list: Patient, Center, and 
Geographic Characteristics of Nationally Placed Livers
Evelyn Hsu5,2, Michele Shaffer2,1, Lucy Gao3, Christopher J. Son-
nenday4, Michael Volk6, John Bucuvalas7, Jennifer C. Lai8; 1Core 
for Clinical Biostatistics, Seattle Children’s Hospital, Seattle, WA; 
2Pediatrics, University of Washington School of Medicine, Seattle, 
WA; 3University of Washington School of Biostatistics, Seattle, 
WA; 4University of Michigan School of Medicine, Ann Arbor, MI; 
5Pediatrics, Seattle Children’s Hospital, Seattle, WA; 6Loma Linda 
University Health, Loma Linda, CA; 7Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH; 8Division of Gastroenterology, 
University of California San Francisco, San Francisco, CA
Importance: Despite priority for organ allocation, children on 
the liver transplant (LT) wait-list still face a 10% risk of mortality . 
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We sought to determine if deceased donor (DD) organ accep-
tance varied among children who died or were delisted for 
being too sick to transplant while on the LT wait-list compared 
to those who received a DDLT . Design: Using U .S . transplant 
registry databases, we evaluated pediatric patients (<18y) on 
the US LT wait-list from 2007-2012 and their liver offers from 
deceased donors . We limited the analyses to include only liver 
offers ultimately transplanted into pediatric recipients . Paramet-
ric and non-parametric tests were used to make comparisons 
between and among groups . Results: Among 3,852 LT candi-
dates <18y, 316 (8%) died/were delisted and 2,597 (67%) 
underwent DDLT . Compared to those who underwent DDLT, 
patients who died/were delisted were younger (median age 
[interquartile range (IQR)] <1y [IQR 0-8] vs . 2y [IQR 0-9]), 
more likely to have a diagnosis of acute hepatic necrosis (26% 
vs 14%), have public insurance (65% vs 53%), and be of His-
panic ethnicity (34% vs 23%)[p<0 .01 for each] . Among the 
316 children who died/were delisted, 173 (55%) received at 
least one liver offer (that was ultimately transplanted into a pedi-
atric recipient) prior to death/delisting . The median # of liver 
offers among only those who died/were delisted and received 
≥1 offer was 2 [IQR 1-5], comparable to those who under-
went DDLT (2, [IQR 1-4]) . Compared to those who died/were 
delisted with 0 liver offers, children who died/were delisted 
with ≥1 liver offer were more likely to be younger (<1y [IQR 
0-2] vs . 2y [IQR 1-11]), be non-Status 1 (79% vs 60%), have 
a diagnosis category of chronic liver disease (69% vs 48%), 
and have a longer median wait time (67d vs 12d)[p<0 .01 for 
each] . Conclusions: 55% of pediatric candidates removed from 
the wait-list for death/delisting had received and refused ≥1 
offers that were ultimately transplanted into a pediatric patient . 
This portion of pediatric liver wait-list mortality may be partially 
attributable to declined opportunities for transplantation . Better 
appreciation of real-time factors in donor offer refusal will be 
critical to reduce wait-list mortality in this population .
Disclosures:
Evelyn Hsu - Grant/Research Support: Abbvie
The following people have nothing to disclose: Michele Shaffer, Lucy Gao, Chris-
topher J . Sonnenday, Michael Volk, John Bucuvalas, Jennifer C . Lai
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Assessing the long-term fiscal consequences attributed 
to Hepatitis C and the impact of ledipasvir / sofosbuvir 
combination curative therapies in UK
Mark Connolly1,2, Nikos Kotsopoulos2; 1Pharmacoeconomics, Uni-
versity of Groningen, Groningen, Netherlands; 2Health Econom-
ics, Global Market Access Solutions, Charlotte, NC
Background & Aims: It is well recognized that Hepatitis C 
(HCV) infections cause substantial direct health costs . What is 
less well defined is the manner in which HCV influences labor 
force participation which poses a broad range of economic 
consequences for business and government . In this research 
we investigated the cross-sectorial government impact (e .g . 
tax gains/loses and social allowances) of HCV and curative 
interventions that allow individuals to avoid long-term HCV 
attributed health conditions and remain productive . Methods: 
A modified generational accounting framework was developed 
taking into consideration various public sector costs including 
age-specific lifetime gross taxes paid and government trans-
fers received (e .g . unemployment, HCV attributed health costs, 
social support, and pensions) for HCV infected individual 
in the UK . Age-specific direct and indirect taxes paid were 
obtained from government sources for income tax, consump-
tion tax applied to age-specific earnings and consumption 
patterns . The cohort analysis assessed the lifetime burden of 

a typical cohort of HCV infected patients with the alternative 
of achieving cure with ledipasvir / sofosbuvir (LDV/SOF) . In 
addition, the model compared treating patients early (Stage 
F0-F3) to late treatment (Stage F4) . Results: Based on projected 
lifetime work activity and taxes paid the treated cohort paid 
an additional £4,234 per patient compared to the untreated 
cohort . Lifetime government disability costs of £97,555 and 
£125,359 per patient for treated cohort vs . no treatment cohort 
were observed, respectively . Lifetime direct health costs in the 
treated cohort were £32,235 compared to non-treated cohort 
of £26,424 with incremental costs increase of £5,901 PP . 
The benefit cost ratio (BCR) of total government benefits and 
savings relative to government treatment costs including LDV/
SOF was greater than 1 . Treating patients early resulted in 
77% less disability transfer costs, 43% lower healthcare costs 
and 33% higher tax revenue . Conclusion: Major cost savings 
in the analysis were attributed to reduced spending on gov-
ernment social allowances in severe HCV health states with 
considerable savings per person over the lifetime of a cohort of 
HCV patients achieving cure with LDV/SOF . The BCR>1 for the 
HCV cohort indicates the government benefits from LDV/SOF, 
generate positive returns on therapy . Moreover, early treatment 
is expected to result in cost-savings compared to late treatment . 
The analysis described here suggests the need to consider a 
broader range of costs when assessing curative interventions 
changing the life course HCV based on reduced public allow-
ances and increased tax revenue .
Disclosures:
Mark Connolly - Consulting: Gilead
Nikos Kotsopoulos - Consulting: GILEAD
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Long-term Clinical Outcomes and Cost-Effectiveness of 
Obeticholic Acid for Treatment of Nonalcoholic Steato-
hepatitis
Jagpreet Chhatwal1,3, Sumeyye Samur1,3, Matthew Klebanoff1, 
Kathleen E. Corey1,3, Reiner Banken2, Richard H. Chapman2, Dan-
iel A. Ollendorf2, Chin Hur1,3; 1Massachusetts General Hospital, 
Boston, MA; 2Institute of Clinical and Economic Review, Boston, 
MA; 3Harvard Medical School, Boston, MA
Purpose: Nonalcoholic steatohepatitis (NASH) affects 5% of the 
U .S . population, and beyond weight loss strategies there are 
limited treatment options . Obeticholic acid (OCA) was recently 
approved by the FDA for treatment of primary biliary cholangi-
tis and is currently being evaluated for treatment of NASH in a 
Phase III study . Our objective was to evaluate the long-term clin-
ical and cost effectiveness of OCA for NASH patients based 
on the results of Phase II FLINT trial . Method: We developed 
and validated a microsimulation model to simulate the lifetime 
course of NASH patients treated with OCA versus usual care . 
The baseline patient characteristics in the model were based on 
the NASH Clinical Research Network (CRN) data . Patients with 
NASH fibrosis stages F1, F2, and F3 initiated treatment with 
OCA . In both arms (i .e ., OCA and usual care), patients’ fibro-
sis could progress or regress, patients could develop cirrhosis 
or hepatocellular carcinoma (HCC), and those with advanced 
disease could receive a liver transplant . OCA efficacy was 
based on the FLINT trial’s primary endpoint, “NASH resolution 
without worsening of fibrosis,” which is also the endpoint in the 
ongoing Phase III trial . We assumed that the efficacy of OCA 
was maintained beyond FLINT’s duration . Health-state utilities 
and costs were estimated from published sources . The cost of 
OCA was assumed to be $69,350 per year . Model outcomes 
included total costs, quality-adjusted life years (QALYs), incre-
mental cost-effectiveness ratio (ICER), transplant-free survival 
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(TFS), and cumulative incidence of advanced disease stages 
and liver-related deaths . Results: Compared with usual care, 
treatment with OCA would decrease the 15-year cumulative 
incidence of decompensated cirrhosis from 10% to 8 .8%, HCC 
from 4 .7% to 4 .2%, liver transplant from 0 .9% to 0 .8%, and 
liver-related deaths from 12 .9% to 11 .3% . In addition, OCA 
treatment is expected to increase the 15-year TFS from 68 .6% 
to 69 .9% . The discounted QALYs under usual care and OCA 
were 10 .91 and 11 .02, respectively, and the corresponding 
total costs were $70,300 and $351,000, respectively . The 
ICER of OCA versus usual care was $2 .57 million per addi-
tional QALY . Sensitivity analysis found that the ICER was most 
sensitive to the cost of OCA and percentage of patients who 
achieved NASH resolution . Conclusions: Based on the results 
of Phase II FLINT trial, OCA will marginally improve long-term 
outcomes in NASH patients . OCA is not cost-effective but could 
be at substantially lower prices . More effective and affordable 
therapies are needed to contain the rising epidemic of NASH 
in the U .S .
Disclosures:
Jagpreet Chhatwal - Consulting: Merck & Co ., Inc ., Gilead, Complete HEOR 
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Long-term Clinical Outcomes and Cost-Effectiveness of 
Obeticholic Acid for Treatment of Primary Biliary Chol-
angitis
Sumeyye Samur1,3, Chin Hur1,3, Matthew Klebanoff1, Daniel S. 
Pratt1, Reiner Banken2, Richard H. Chapman2, Daniel A. Ollen-
dorf2, Jagpreet Chhatwal1,3; 1Massachusetts General Hospital, 
Boston, MA; 2Institute for Clinical and Economic Review, Boston, 
MA; 3Harvard Medical School, Boston, MA
Purpose: Obeticholic acid (OCA) was recently approved by the 
FDA for the treatment of primary biliary cholangitis (PBC) . The 
use of OCA has improved biochemical markers of liver function 
such as alkaline phosphatase (ALP) and total bilirubin . Our 
objective was to evaluate the long-term clinical outcomes and 
cost effectiveness of OCA as a second-line treatment for PBC 
in combination with ursodeoxycholic acid (UDCA) in adults 
with an inadequate response to UDCA monotherapy . Method: 
We developed a microsimulation model to simulate the lifetime 
course of PBC patients treated with OCA plus UDCA versus 
UDCA alone . Baseline patient characteristics and efficacy data 
were extracted from the Phase 3 POISE study and the Global 
PBC study . Each year in the model, patients could remain in 
the same health state, progress to another state, or die from liv-
er-related or background mortality . Patients could also develop 
cirrhosis or hepatocellular carcinoma (HCC), and receive a 
liver transplant . Our model was validated using 15-year 
transplant-free survival (TFS) data from the Global PBC study . 
Disease progression was adjusted according to the changes 
in ALP and bilirubin after 12 months . The cost of OCA was 
assumed to be $69,350 per year . The model determined qual-
ity-adjusted life years (QALYs), total costs, incremental cost-ef-
fectiveness ratio (ICER), 15-year TFS, and cumulative cases 
of advanced liver disease and liver-related deaths . Extensive 
sensitivity analysis was also conducted . Results: The addition 
of OCA to UDCA in PBC patients would decrease the 15-year 
cumulative number of liver-related deaths from 27% to 11%, 
cumulative incidence of decompensated cirrhosis from 5% to 

2%, HCC from 4% to 2%, liver transplants from 0 .6% to 0 .2% . 
Treatment with OCA would also increase 15-year TFS from 
60% to 72% . The discounted QALYs under OCA plus UDCA 
and UDCA alone were 11 .50 and 10 .24, respectively, and 
the corresponding total costs were $606,800 and $94,300, 
respectively . The ICER of OCA plus UDCA versus UDCA mono-
therapy was $407,600 per QALY gained . Sensitivity analysis 
found that model results were most sensitive to the cost of OCA, 
and the ICER decreased below $100,000 when the annual 
cost of OCA was $17,700 . Conclusions: The use of OCA is 
expected improve the long-term outcomes of PBC patients, how-
ever it is not cost-effective at its current price . Substantial price 
reduction (below $17,700/year) is needed to make OCA 
cost-effective (at commonly-used thresholds) in PBC patients .
Disclosures:
Reiner Banken - Consulting: Roche Diagnostics
Jagpreet Chhatwal - Consulting: Merck & Co ., Inc ., Gilead, Complete HEOR 
Solutions; Grant/Research Support: NIH/National Center for Advancing Trans-
lational Sciences
The following people have nothing to disclose: Sumeyye Samur, Chin Hur, Mat-
thew Klebanoff, Daniel S . Pratt, Richard H . Chapman, Daniel A . Ollendorf
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Cost-Effectiveness of HCV Treatment Among Liver Trans-
plantation Candidates
Aurada Cholapranee1, Jared A. Leff2, Milan Kinkhabwala3, Alain 
H. Litwin1, Jonathan M. Schwartz1, Benjamin P. Linas4; 1Medi-
cine, Montefiore Medical Center, New York, NY; 2Healthcare 
Policy & Research, Weill Cornell Medical College, New York, NY; 
3Surgery, Montefiore Medical Center, New York, NY; 4Medicine, 
Boston Medical Center, Bston, MA
Purpose: The optimal timing of HCV treatment in patients 
awaiting liver transplantation (LT) is unknown . We conducted 
a cost-effectiveness analysis of HCV treatment strategies in 
patients awaiting LT stratified by MELD and region of the US . 
Methods: We developed a Markov model to estimate cost-effec-
tiveness and clinical outcomes of three HCV treatment strategies 
in LT candidates: 1) no treatment, 2) treatment pre-LT, 3) and 
treatment post-LT . Inputs were derived from published sources: 
time to LT from UNOS, SOF/LDV/RBV efficacy from clinical 
trials, and mortality from national registries . We calibrated and 
report results by MELD category (0-9, 10-19, 20-29, 30-39, 
40+) . Outcomes include quality-adjusted life expectancy 
(QALE), lifetime medical costs (2015 US$), number receiving 
LT, number achieving SVR, and incremental cost-effectiveness 
ratios (ICERs) . Costs and QALYs are discounted 3% annually . 
Results: For all MELD, no treatment had higher cost and lower 
QALE than treatment pre- or post-LT and was excluded from 
consideration (dominated) . Treatment post-LT resulted in total 
lifetime costs of $345,000-$547,200 and extended QALE by 
2 .15-5 .03 QALYs . Compared to treatment post-LT, treatment 
pre-LT cost an incremental $15,000-$613,800, resulted in an 
additional 0 .23-3 .18 QALYs, reduced LT rates by 2-31% and 
increased SVR rates by 22-85% . The ICERs for pre-LT treatment 
were $4,700/QALY, $32,700/QALY, and $75,200/QALY 
at MELD scores of 0-9, 10-19, 20-29, respectively . At MELD 
>=30, pre-LT had an ICER >$100,000/QALY and post-LT was 
preferred . Cost-effectiveness conclusions differed by region only 
for MELD 20–29 (Figure) . In regions with lower mean MELD at 
transplant (regions 3, 6, and 11), treating MELD 20-29 post-LT 
was preferred . In all other regions, treating pre-LT remained 
preferred . Conclusion: HCV treatment among LT candidates is 
cost-effective . Patients with low MELD accumulate time on wait-
lists and treating HCV pre-LT mitigates morbidity and prevents 
the need for LT in some . At high MELD (>=30), competing risks 
of death are high and treatment post-LT is preferred .
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Is nurse-led virtual monitoring of chronic hepatitis B 
patients a safe, feasible and cost-effective complement 
to standard care?
Edmund P. Teo, Wee Boon Tan, Pei Yuh Chia, Xinyi Choi, Hwei-
Ling Lee, Chee Kiat Tan, Jason P. Chang, Thinesh L. Krishnamoor-
thy, Hiang Keat Tan, George B. Goh, Jing Hieng Ngu, Xiaohui 
Xin, Rajneesh Kumar, Wan-Cheng Chow; Singapore General Hos-
pital, Singapore, Singapore
Background: Virtual monitoring is emerging as an alternative 
model for health care delivery to optimise usage of limited 
resources . However, nurse-led telemonitoring (NLT) as a com-
plement to current models of chronic hepatitis B (CHB) care 
have not been examined yet . Aims: To examine the safety, 
feasibility and cost-effectiveness of NLT as a complement to 
CHB standard care . Methods: This is an ongoing two-arm 
randomised controlled trial with a follow up duration of 2 
years . One group received standard care (SC) and the other 
received standard care alternating with nurse-led virtual hepa-
titis B monitoring service (NHMS) . In the NHMS group, trained 
nurse-clinicians monitored and communicated patient blood 
test results by phone . Safety was assessed by incidence rate 
of LC, HCC, and raised ALT requiring medications (ALTm) and 
failure to detect these clinical events . Feasibility was assessed 
by patient compliance with CHB monitoring, patient experi-
ence and acceptance of this model of care . Cost-effectiveness 
was assessed by changes in transport cost, waiting time and 
days of sick leave for CHB care . Data were obtained from elec-
tronic health records and administered questionnaires . Results: 
333 clinically stable CHB patients were recruited (mean±SD 
age: 56 .1±12 .8 years; Females: 54 .9%; Chinese: 97 .9%), 
of whom 121 (36 .3%) have completed the follow-up . Baseline 
mean±SD of ALT, Albumin and AFP were 23 .83±10 .37IU/mL, 
42 .40±2 .75g/L and 2 .73±1 .82ng/mL respectively . Among 
patients who completed the follow-up, no significant differ-
ences were observed in the incidence rates of LC, HCC and 
ALTm between both arms (1 .7% vs 2 .1%; 1 .7% vs 0 .0%; 5 .0% 
vs 5 .9% respectively, all p=1 .000) . All clinical events were 

detected during clinical or virtual visit . Statistically significant 
(p<0 .05) differences were observed in the change of total 
transport costs and waiting time in the NHMS group compared 
to SC (median -S$3 .04 vs S$0 .40, -120 minutes vs -45 minutes 
respectively . No significant difference (p>0 .05) was seen in 
compliance with CHB-related appointments and the number of 
sick leave days taken for CHB care between both arms (both 
median 100 .00% and 0 .00 days respectively) . 82 .6% of the 
patients in the NHMS group opined that NHMS was better 
than SC and 85 .2% would prefer the NHMS model of care if 
given a choice . Conclusion: The data suggests that specialist 
care alternating with telemonitoring by nurse-clinicians for sta-
ble CHB patients is a safe, feasible and cost-effective comple-
ment to standard care as it significantly reduces transportation 
costs and waiting time while maintaining the level of patient 
safety and optimising specialist care resources .
Disclosures:
The following people have nothing to disclose: Edmund P . Teo, Wee Boon Tan, 
Pei Yuh Chia, Xinyi Choi, Hwei-Ling Lee, Chee Kiat Tan, Jason P . Chang, Thinesh 
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Primary care providers in community health centers 
can be rapidly trained by experienced primary care 
providers to treat hepatitis C at high levels of treatment 
efficacy and provider satisfaction
Sophy S. Wong, Megan Crowley, Jan Diamond; Alameda Health 
Consortium, San Leandro, CA
Background: Patients receiving primary care at federally-qual-
ified health centers (FQHCs) face significant barriers access-
ing specialist care for treatment of hepatitis C (HCV) . HCV 
treatment by primary care providers (PCPs) has become more 
feasible with simpler, effective direct-acting antiviral agents . 
However, in this era of limited patient care time and produc-
tivity pressures, we have few models for how to build capac-
ity and sustain primary care provider satisfaction in treating 
HCV . We aim to evaluate provider satisfaction and treatment 
efficacy in a simple, rapidly-scalable model for building capac-
ity among PCPs to treat and manage HCV in non-academic, 
non-specialist community health center (CHC) settings . Meth-
ods: In June 2015, four FQHCs serving a low-income urban 
population launched a training and mentorship program for 
PCPs interested in treating HCV, led by experienced, non-spe-
cialist PCPs . The capacity-building model includes PCP-led half-
day workshops in the treatment and management of chronic 
hepatitis C, quarterly updates and case discussions, email, 
text and phone access to PCP mentors, and locally-developed 
treatment protocols . Medication regimens for all genotypes 
were determined by each provider per guidelines, and were 
obtained through usual insurance authorizations; no study 
medications were provided . In May 2016, we evaluated the 
treatment outcomes of patients treated by PCPs in the program 
and conducted a survey of the 31 PCPs who participated in 
the program . Results: 25 PCPs completed the survey, of which 
17 PCPs had begun treating patients . 127 patients have com-
pleted HCV treatment with the PCPs; among those with SVR12 
results, 96% have been cured . Respondents rated that their 
skills in identifying patients for treatment, interpreting labs, 
understanding cirrhosis, and treating patients increased on 
average “quite a bit” to “a great deal .” 82% of the treating 
PCPs were more satisfied and 100% were at least similarly sat-
isfied with HCV visits compared to primary care visits . 88% of 
the treating PCPs reported spending similar or less time on HCV 
visits compared to primary care visits . Clinics with HCV support 
staff were much more likely to treat . 100% of the respondents 
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reported being interested in continuing to have HCV treatment 
as part of their clinical practice . Conclusions: This experience 
demonstrates that PCPs in non-academic CHCs can be trained 
in HCV treatment by experienced PCPs in a simple, scalable 
model to high levels of treatment efficacy, provider confidence 
and satisfaction . PCPs had high levels of interest in continuing 
to have hepatitis C as part of their clinical practice in this “real-
world” setting .
Disclosures:
Jan Diamond - Speaking and Teaching: Gilead
The following people have nothing to disclose: Sophy S . Wong, Megan Crowley
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Risk of Hepatocellular Carcinoma Decreases over Time 
in Chronic Hepatitis B Patients on Antiviral Therapy with 
Entecavir or Tenofovir
Yao-Chun Hsu1, Hsiu-Jon Ho2, Hashem B. El-Serag3, Jaw-Town 
Lin4, Chun-Ying Wu2; 1Department of Internal Medicine, E-Da Hos-
pital, Kaohsiung, Taiwan; 2Taichung Veterans General Hospital, 
Taichung, Taiwan; 3Baylor College of Medicine, Houston, TX; 
4Fu-Jen Catholic University, New Taipei, Taiwan
Background: How the risk of hepatocellular carcinoma (HCC) 
may change over time remains unclear in patients with chronic 
hepatitis B (CHB) on optimal antiviral therapy . Methods: This 
is a nationwide retrospective cohort study based on analysis 
of Taiwan’s national healthcare database . We screened all 
Taiwanese residents who received entecavir or tenofovir, and 
excluded patients with treatment shorter than 3 months, prior 
exposure to lamivudine or telbivudine, any preexistent malig-
nancy or end-stage organ failure, and those who developed 
HCC within 3 months of treatment . Totally 27,820 eligible 
patients (median age, 48 .1 years, 74 .0% men, 31 .3% cirrho-
sis, and 7 .0% HCV) were followed up until occurrence of HCC, 
completion of 3 years on therapy, discontinuation of treatment 
(defined as gap >3 months), or December 31, 2013 . Results: 
During a median follow-up of 25 .1 (interquartile range, 12 .1-
35 .6) months, 802 patients developed HCC on therapy, with 
1-, 2-, and 3-year cumulative incidence rates of 1 .82% (95% 
confidence interval [CI], 1 .66-1 .99%), 3 .05% (95% CI, 2 .82-
3 .28%), and 4 .06% (95% CI, 3 .77-4 .36%), respectively . The 
multivariate Poisson regression analysis showed the incidence 
rate of HCC was significantly decreased over time year by year 
(adjusted incidence rate ratio [IRR] per year, 0 .74; 95% CI, 
0 .67-0 .81) with adjustment for cirrhosis (adjusted IRR, 5 .16; 
95% CI, 4 .36-6 .11), male sex (adjusted IRR, 1 .73; 95% CI, 
1 .45-2 .06), age (adjusted IRR per year, 1 .05; 95% CI, 1 .05-
1 .06), and HCV co-infection (adjusted IRR, 1 .26; 95% CI, 
1 .02-1 .57) . Conclusions: The incidence rate of HCC decreased 
year by year in CHB patients on entecavir or tenofovir . These 
findings indicate the need for a time-dependent model for risk 
stratification in the era of antiviral therapy .

Risk determinants for HCC on entecavir or tenofovir

The model is built by Poisson regression analysis; IRR, incidence 
rate ratio
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Dynamic risk prediction of hepatocellular carcinoma 
development using risk prediction models in patients 
with chronic hepatitis B
Mi Young Jeon, Hye Won Lee, Beom Kyung Kim, Jun Yong Park, 
Do Young Kim, Sang Hoon Ahn, Kwang-Hyub Han, Seung Up 
Kim; Internal medicine, Severance hospital, Seoul, Korea (the 
Republic of)
Aims: Several risk prediction models for the development of 
hepatocellular carcinoma (HCC) were recently proposed . We 
explored whether dynamic changes revealed by these risk pre-
diction models applied at different time points are useful to 
assess changes in the risk of HCC development in patients with 
chronic hepatitis B (CHB) . Methods: In total, 1,397 patients 
with CHB who underwent liver stiffness (LS) measurements via 
transient elastography from 2006 to 2014 were recruited for 
retrospective analysis . All patients underwent follow-up LS mea-
surements at intervals of >6months . We evaluated the accu-
racy of various risk prediction models applied at both the first 
and second LS measuremensts . Results: The median age of 
the study population (931 men and 466 women) was 48 .2 
years . At the time of the first LS measurement, 475 (34 .0%) 
patients were being treated with ongoing antiviral therapy 
(AVT) . The median CU-HCC, GAG-HCC, REACH-B, LSM-HCC, 
and mREACH-B scores this time were 10 .0, 85 .4, 9 .2, 11 .5, 
and 8 .3, respectively . The median LS values fell from 11 .8 to 
9 .8 kPa between the 1st and 2nd LS measurements . During the 
follow-up period (median 68 .0 months), 87 (6 .1%) patients 
developed HCC . Upon multivariate analysis, all risk predic-
tion models independently predicted HCC development at both 
the 1st LS measurement [hazard ratio (HR) 1 .051-1 .443 in 
the subgroup not on AVT, and 1 .062-1 .430 in the subgroup 
on AVT] and 2nd LS measurement (HR 1 .049-1 .448 in the 
subgroup not on AVT, and 1 .062-1 .280 in the subgroup on 
AVT), along with age, diabetes mellitus, and the LS values 
(all p<0 .05) . In contrast, neither the absolute nor percentage 
changes in the risk prediction values between the 1st and 2nd 
LS measurements predicted HCC development (all p>0 .05) . Of 
the risk prediction models, the GAG-HCC value at the time of 
the first LS measurement had a significantly higher area under 
the receiver operating characteristic curve (AUROC) than did 
the other models, and thus better predicted HCC development 
by 7 years for the subgroup on AVT (0 .825 vs . 0 .681-0 .805; 
all p<0 .05) . At the same time point, the mREACH-B model had 
a significantly higher AUROC than did other models for the 
subgroup not on AVT (0 .790 vs . 0 .681-0 .781, all p<0 .05) . 
Conclusions: It was possible to predict HCC development by 
applying various risk prediction models at different time points 
to data from patients, with CHB, but change in the absolute 
or percentage values between two time-points were not useful 
in this regard . The GAG-HCC and mREACH-B models opti-
mally predicted HCC development, and incorporation of these 
models into current surveillance strategies should be further 
investigated .
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Liver Histology in North American Children with 
Immune-active Chronic Hepatitis B Infection
Karen F. Murray1, Norberto Rodriguez-Baez2, David E. Kleiner3, 
Michele Shaffer1, Kara L. Cooper1, Simon C. Ling4, Philip Rosen-
thal5, Kathleen B. Schwarz6, Sarah J. Schwarzenberg7; 1Division 
of Pediatric GI & Hepatology, University of Washington Medical 
Center, Seattle, WA; 2Pediatric Gastroenterology, University of 
Texas, Southwestern, Dallas, TX; 3Pathology, National Cancer 
Institute, Washington, DC; 4Pediatric Gastroenterology and Hepa-
tology, Hospital for Sick Kids, Toronto, ON, Canada; 5Pediatric 
Gastroenterology, University of California, San Fransisco, San 
Fransisco, CA; 6Pediatric Gastroenterology, Johns Hopkins School 
of Medicine, Baltimore, MD; 7Pediatric Gastroenterology, Univer-
sity of Minnesota, Minneapolis, MN
The impact of chronic hepatitis B viral infection (HBV) on the 
liver histology of children is variable as reported from different 
regions of the world, but reports of children affected in North 
America are limited . The aim of our study was to describe 
the hepatic histology in treatment-naive children chronically 
infected with HBV cared for at eight participating sites of the 
NIDDK Hepatitis B Research Network in the United States and 
Canada . METHODS: The liver biopsies of 78 children, per-
formed in consideration of treatment at ages 1-22 years (Mean 
9 .17 years, median 9, SD 4 .97), with a comparable HBV 
infection duration (1-22 years, mean 9 .05, SD 4 .98), were 
analyzed and scored by a single expert hepatopathologist 
(DEK) . RESULTS: Eighty five percent of subjects had acquired 
the infection vertically, 51% were female, and 95% were 
HBeAg positive at the time of the biopsy . There was a wide rep-
resentation of HBV genotypes (A-2%, B-49%, C-30%, D-13%, 
E-6%) . HBV DNA levels were generally high (mean 7 .70, SD 
1 .56, range 0 - 9 .85 Log IU/ml), and ALT elevated (median 
120, 25th%ile 76 and 75th%ile 195, range 0 - 1949 U/L) . 
Using the Ishak modified histology activity index scoring sys-
tem interface hepatitis was mild in 31% (score 1), moderate in 
56% (score 2-35%, 3-21%), and severe (score 4) in 10% . No 
confluent necrosis was seen in 85% of cases while 10% had 
zone 3-limited necrosis . Lobular inflammation was mild in 53% 
(score 1 26%, score 2 27%) while in 29% it was moderate 
(score 3) and in 18% it was marked (score 4) . Portal inflamma-
tion was mild in 41% (score 1) and moderate in 57% (score 
2- 47%, 3- 10%) of subjects . No fibrosis was seen in only 18%, 
and 56% had portal expansion but without bridging fibrosis . 
Bridging fibrosis was observed in 11 subjects (14%) and 2 
had cirrhosis . Steatosis was not observed in this population 
(96% with no or <5%) . Immunostaining was positive for core 
antigen in 80% and surface antigen in 77% . In HBeAg positive 
individuals, ALT correlated with inflammation and fibrosis, but 
not with confluent necrosis . In contrast, duration of infection, 
subject age, and HBV DNA level did not correlate with fibrosis 
(see Table) . SUMMARY: immune-active chronic HBV results in 
significant inflammation and resultant fibrosis during childhood 
in infected youth living in North America . Serum ALT is a good 
indicator of the severity of hepatic inflammation and the extent 
of fibrosis .

Histological, serum ALT, and infection duration correlations
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Factors associated with severe fibrosis in patients pre-
senting with hepatitis Delta to a referral center in Paki-
stan
Saleh M. Channa2, Iftikhar A. Shah2, Minaz Mawani1, Aleena 
Zia1, Om Parkash1, Abrar Shaikh2, Saeed Hamid1; 1Medicine, 
Aga Khan University, Karachi, Pakistan; 2Gastroenterology, Ghu-
lam Muhammad Mahar Medical College, Sukkur, Pakistan
Hepatitis Delta (HDV) and Hepatitis B (HBV) co-infection can 
cause severe liver disease . However factors that cause severe 
fibrosis are not well understood . Sukkur district in Pakistan and 
surrounding areas have high prevalence of HDV . Methods: We 
conducted a cross-sectional study at a single referral center, 
where all patients diagnosed with HDV infection in the area 
are referred for treatment . All patients presenting during August 
2010 and June 2015, and having had a liver biopsy, were 
analyzed to determine risk factors for advanced liver disease . 
Results: A total of 550 adults (mean age 29 .0±8 .2) and 68 
children (mean age 14 .5 ±1 .5) with chronic HDV infection 
were studied . Majority of adult patients (n=362, 65 .8%) were 
aged 17-30 yrs . There was male preponderance both in adults 
(82 .4%) and pediatric patients (78 .9%) . On liver biopsy, more 
pediatric patients showed grade 3 inflammation than adults 
(72 .3% vs 60 .6%) but similar grade 4 inflammation (6 .2% 
vs 6 .7%) . Overall 338 patients (54 .7%) had severe fibrosis 
(stage 3 and 4) . A higher number of pediatric patients had 
severe fibrosis as compared to adults (73 .8 % vs . 57 .2 %, 
p=0 .01) . Most patients with severe fibrosis had grade 3 dis-
ease (p<0 .001), with higher serum ALT levels in children than 
adults (71 vs 55 IU/l) . Median HDV RNA level in pediatric 
patients was higher as compared to adults; 21 .0 x 105 cop-
ies/ml versus 6 .5 x 105copies/ml, p=ns) . A higher number 
of pediatric patients had HBV DNA levels >105 copies/ml 
compared to adults (75% vs 35 .4%, p=0 .01) . Patients having 
severe fibrosis, both adults and children, had higher HBV DNA 
viral load (>105 copies/ml) as compared to those with stage 
0-2 fibrosis (50% vs . 33 .3%) . Conclusions: This large series 
of HDV infected patients show that the majority already had 
severe fibrosis at presentation . The following factors are asso-
ciated with severe fibrosis: pediatric age, higher (>105 copies/
ml) HBV DNA levels and higher grades of inflammation on 
liver biopsy . These data suggest that the very young and young 
patients are in most need for treatment of HDV infection .
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A single nucleotide polymorphism near HLA-DQB2 
(rs7453920) could be used to identify chronic hepatitis 
B patients with minimal risk of developing HCC
Rachel Wen-Juei Jeng1,2, Hui-Han Hu3, Jessica Liu4, Yu-Ju Chu3,2, 
Chia-Ling Chang3, Yu-Ling Lin3, Wen-Sheng Luo3, Mei-Hsuan Lee2, 
Jaw-Ching Wu2, Chien-Jen Chen3, Hwai-I Yang3,2; 1Division of 
Hepatology, Department of Gastoenterology and Hepatology, 
Chang-Gung Memorial Hospital, Linko and Chang Gung Univer-
sity, Taipei, Taiwan; 2National Yang-Ming University, Institute of 
clinical medicine, Taipei, Taiwan; 3Academic Sinica, Genomic 
research center, Taipei, Taiwan; 4Stanford University, Standford 
Cancer center, San Francisco, CA
BACKGROUND: Genome-wide association studies have identi-
fied several candidate single nucleotide polymorphisms (SNPs) 
that were associated with chronic hepatitis B (CHB), develop-
ment of hepatocellular carcinoma (HCC), and serum hepatitis 
B virus (HBV) load . However, clinical utilities of these genetic 
variants in predicting long-term outcome in CHB patients are 
unclear . This study aims to investigate SNPs with clinical pre-
dictability on HCC using the REVEAL-HBV cohort . METHODS: A 
total of 3,133 individuals were enrolled in this study, in which 
196 HCC cases were newly diagnosed during follow-up . 
Eleven SNPs, including rs2856718 (HLA-DQB1), rs7453920 
(HLA-DQB2), rs3077 (HLA-DPA1), rs9277535 (HLA-DPB1), 
rs7574865 (STAT4), rs17401966 (KIF1B), rs455804 (GRIK1), 
rs9275319 (HLA-DQB1), rs9272105 (HLA-DRB1), rs3957146 
(HLA-DQA2), rs17615141 (HLA-DQB1) were genotyped by 
TaqMan genotyping assay . A multivariate Cox proportional 
hazard model which integrate multiple SNPs was used to pick 
SNPs that were independently associated with HCC . Other 
known predictors of HCC were further included in a multivar-
iate Cox model to estimate hazard ratio and 95% confidence 
interval . RESULTS: Among the 11 SNPs analyzed, rs7453920 
(HLA-DQB2) was the only SNP that was significantly associated 
with HCC after Bonferroni correction . Individuals who carried 
at least one A allele of rs7453920 constituted 13% of CHB 
patients, and conferred a significant protective effect on HCC 
after adjustment for gender, age, serum alanine aminotrans-
ferase levels, habits of alcohol consumption, family history of 
HCC, hepatitis B e antigen serostatus, and serum HBV DNA 
and HBsAg levels (adjusted hazard ratio [95% confidence 
interval], 0 .44 [0 .23-0 .84], P=0 .0132 for A allele carriers 
compared with GG) . In CHB patients who were HBeAg-sero-
negative with HBV DNA levels <104 copies/mL and HBsAg 
levels <100 IU/mL, 9 out of 594 patients who were GG for 
rs7453920 developed HCC; while in 117 patients who car-
ried at least one A allele, no patients developed HCC during 
16 .88 years of follow-up . CONCLUSIONS: The A allele of 
rs7453920 is clinically predictive and associated with reduced 
risk of HCC, which may be used to identify a group of CHB 
patients with minimal risk of developing HCC .
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Hepatitis B core-related antigen correlates with intrahe-
patic covalently closed circular DNA (cccDNA) levels and 
activity in untreated chronic hepatitis B (CHB) patients
Barbara Testoni1,3, Françoise Berby1, Clothilde Miaglia1,2, 
Fanny Lebossé1,2, Pietro Lampertico4, massimo levrero1,5, Fabien 
Zoulim1,2; 1INSERM U1052- Cancer Research Center of Lyon 
(CRCL), Lyon, France; 2Department of Hepatology, Croix Rousse 
hospital, Hospices Civils de Lyon, Lyon, France; 3University of 
Lyon, UMR_S1052, CRCL, Lyon, France; 4Division of Gastroenter-
ology and Hepatology, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, Italy; 5Department of Internal Medi-
cine, Sapienza University, Rome, Rome, Italy
Serum Hepatitis B core-related antigen (HBcrAg) has been 
linked to intrahepatic cccDNA levels, but a comprehensive 
investigation of its correlation with serum and intrahepatic viral 
marker and liver histology in a large number of patients is still 
lacking . To this purpose, 101 CHB patients, 21 HBeAg+ and 
80 HBeAg-, not treated at the time of liver biopsy were ana-
lyzed for serum HBV DNA, quantitative (q)HBsAg and alanine 
aminotransferase (ALT) levels . Intrahepatic total (t)HBV-DNA 
and cccDNA were assessed by qPCR . cccDNA productivity, 
defined as the tHBV-DNA/cccDNA ratio, was calculated as a 
surrogate marker of cccDNA activity . HBcrAg was measured 
by chemiluminescence enzyme immunoassay Lumipulse® G 
HBcrAg assay (Fujirebio Europe, Gent, Belgium) . Fibrosis and 
necroinflammatory activity scores were also available for the 
patients . HBcrAg levels were higher in HBeAg+ vs HBeAg- 
patients (median of 8 .3 vs 3 .4 LogU/mL, p <0 .0001), in 
patients with fibrosis (4 .55 vs 3 .5 LogU/mL, p=0 .009) and 
necroinflammatory activity (4 .9 vs 3 .5 LogU/mL, p<0 .0001) 
scores >2 and in those with ALT>2N (5 .6 vs 3 .4 LogU/mL, 
p<0 .001) . HBcrAg significantly correlated with serum HBV 
DNA (R=0 .66, p<0 .0001), intrahepatic tHBV-DNA (R=0 .77, 
p<0 .0001) and cccDNA levels (R=0 .69, p<0 .0001) . Nota-
bly, qHBsAg showed a low correlation with HBcrAg (R=0 .32, 
p=0 .001) and intrahepatic tHBV-DNA (R=0 .43, p<0 .001) 
and no correlation with cccDNA levels (R=0 .2, p=0 .053) . The 
30 patients that scored negative for HBcrAg (quantification < 
2 LogU/mL) had lower levels of liver cccDNA as compared 
to the HBcrAg+ group (median 0 .061 vs 0 .233 copies/cell, 
p<0 .0001) . Interestingly, HBcrAg+ patients showed also a 
higher cccDNA productivity compared to HBcrAg-negative 
ones (median of 85 .9 vs 24 .3, p=0 .002) . HBcrAg levels 
were significantly correlated with cccDNA productivity both 
in HBeAg+ (R=0 .51, p=0 .025) and in HBeAg- (R=0 .47, 
p<0 .0001) patients . To better investigate the possible cor-
relation between HBcrAg levels and cccDNA transcriptional 
activity, we selected a subgroup of 33 patients, including 5 
HBeAg+ and 28 HBeAg-, with cccDNA levels ranging between 
0 .1-1 .0 copies/cell and we found that HBcrAg+ patients had 
higher tHBV-DNA (median 10 .5 vs 4 .4 copies/cell, p=0 .005) 
and, consequently DNA productivity levels (37 .9 vs 25 .6, 
p=0 .03) compared to HBcrAg- ones (Figure 1) . Our results 
confirm, in large group of CHB patients with available liver 
biopsy samples, the correlation between HBcrAg and intrahe-
patic cccDNA levels and indicate that HBcrAg may represent 
a useful surrogate marker not only for intrahepatic cccDNA 
amount, but also for its transcriptional and replicative activity .
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A Randomized, Controlled, Phase 3 Trial of Sofosbuvir/
Velpatasvir/Voxilaprevir or Sofosbuvir/Velpatasvir 
for 12 Weeks in Direct Acting Antiviral-Experienced 
Patients with Genotype 1-6 HCV Infection: The 
POLARIS-4 Study
Stefan Zeuzem1, Steven L. Flamm2, Myron J. Tong3, John M. Vier-
ling4, Stephen Pianko5, Peter Buggisch6, Victor de Ledinghen7, 
Robert H. Hyland8, Xiaoru Wu8, Evguenia S. Svarovskaia8, Luisa 
M. Stamm8, Diana M. Brainard8, Mani Subramanian8, John G. 
McHutchison8, Elizabeth C. Verna9, Meena B. Bansal10, Charles 
S. Landis11, Simone I. Strasser12, Curtis Cooper13, Kris V. Kow-
dley14; 1Johann Wolfgang Goethe University Medical Center, 
Frankfurt, Germany; 2Northwestern University, Chicago, IL; 3Hun-
tington Medical Research Institutes, Pasadena, CA; 4Baylor Col-
lege of Medicine, Houston, TX; 5Monash University, Clayton, VIC, 
Australia; 6ifi-Institute for Interdisciplinary Medicine, Hamburg, 
Germany; 7University Hospital of Bordeaux, Pessac, France; 8Gil-
ead Sciences, Inc, Foster City, CA; 9Columbia University Medical 
Center, New York, NY; 10Ichan School of Medicine at Mount 
Sinai, New York, NY; 11University of Washington, Seattle, WA; 
12Royal Prince Alfred Hospital, Sydney, NSW, Australia; 13Ottawa 
Hospital, Ottawa, ON, Canada; 14Swedish Medical Center, Seat-
tle, WA
Introduction: Direct acting antivirals (DAAs) provide safe and 
highly efficacious therapies for HCV infection . However, the 
small proportion of patients who do not achieve a sustained 
virologic response with DAA-based regimens represent a pop-
ulation with an unmet medical need . Sofosbuvir (SOF) and 
velpatasvir (VEL) are pangenotypic inhibitors of the HCV NS5B 
and NS5A proteins, respectively, and voxilaprevir (VOX, 
GS-9857) is a pangenotypic HCV NS3/4A protease inhibitor . 
This Phase 3 study evaluates treatment with a SOF/VEL/VOX 
fixed dose combination (FDC) for 12 weeks and a SOF/VEL 
FDC for 12 weeks as salvage regimens in DAA-experienced 
patients who had not previously received an NS5A inhibitor . 
Methods: Patients at 101 sites in North America, Europe, Aus-
tralia and New Zealand were enrolled and those with geno-
types 1, 2 or 3 were randomized 1:1 to receive open-label 
SOF/VEL/VOX or SOF/VEL for 12 weeks, stratified according 
to genotype and cirrhosis status . Patients of all other geno-
types were assigned to receive SOF/VEL/VOX for 12 weeks . 
DAA-experienced patients who previously were treated with 
an NS5A inhibitor or with an NS3/4A protease inhibitor in 
combination with ribavirin and Peg-IFN were excluded . The 
primary endpoint evaluates the superiority of the sustained 
virologic response 12 weeks after treatment (SVR12) of each 
treatment to a pre-specified performance goal of 85% . Results: 
Of the 333 patients who were randomized and treated, 77% 
were male, 86% were white, 18% had the IL28B CC genotype, 
46% had compensated cirrhosis, 57% were from the United 
States and 40% had genotype 1 HCV infection . Most patients 
had prior DAA experience with either an NS5B inhibitor alone 
(73%) or an N5SB inhibitor and an NS3/4A protease inhibitor 
(25%); the most common prior treatment regimens were SOF 
with ribavirin with or without Peg-IFN and SOF combined with 
simeprevir . Treatment was well tolerated; at the time of abstract 
submission, one patient has discontinued therapy with SOF/
VEL after 8 weeks of treatment (due to headache) . No serious 

adverse events attributed to either study medication had been 
reported . Complete safety and SVR12 data for all patients will 
be presented . Conclusions: The single tablet regimens of SOF/
VEL/VOX and SOF/VEL for 12 weeks have the potential to 
provide safe, well tolerated and effective retreatment options 
for patients who did not previously achieve SVR following treat-
ment with non-NS5A inhibitor-containing DAA regimens .
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Safety and Efficacy of the Fixed-Dose Combination Reg-
imen of MK-3682/Grazoprevir/MK-8408 With or With-
out Ribavirin in Non-cirrhotic or Cirrhotic Patients with 
Chronic HCV GT1, 2 or 3 Infection (Part B of C-CREST-1 
& 2)
Eric Lawitz2, Eric M. Yoshida3, Maria Buti4, John M. Vierling5, 
Piero L. Almasio6, Savino Bruno12, Peter J. Ruane7, Tarek I. Hassa-
nein8, Jacob P. Lalezari9, Beat Mullhaupt11, Brian Pearlman10,13, 
Wei Gao1, Hsueh-cheng Huang1, Aimee Shepherd1, Brynne Tan-
nenbaum1, Doreen Fernsler1, Jerry J. Li1, Anjana Grandhi1, Shuyan 
Wan1, Frank Dutko1, Wendy W. Yeh1, Rebeca Plank1, Bach-Yen 
T. Nguyen1, Janice Wahl1, Eliav Barr1, Joan R. Butterton1; 1Merck 
& Co., Inc., Kenilworth, NJ; 2Texas Liver Institute, University of 
Texas Health Science Center, San Antonio, TX; 3University of Brit-
ish Columbia, Vancouver, BC, Canada; 4Hospital Vall D Hebron, 
Barcelona, Spain; 5Baylor College of Medicine, Advanced Liver 
Therapies, Houston, TX; 6U. O. di Gastroenterologia, Palermo, 
Italy; 7Ruane Medical and Liver Health Institute, Los Angeles, CA; 
8Southern California GI and Liver Centers, Coronado, CA; 9Quest 
Clinical Research, San Francisco, CA; 10Atlanta Medical Center, 
Atlanta, GA; 11University Hospital Zurich, Zurich, Switzerland; 
12IRCCS Istituto Clinico Humanitas and Humanitas University, Roz-
zano, Italy; 13Emory School of Medicine, Atlanta, GA
PURPOSE/BACKGROUND: The use of three highly potent 
pan-genotypic direct-acting antivirals with non-overlapping 
resistance profiles provides an opportunity to shorten treat-
ment durations yet retain very high rates of sustained virologic 
response (SVR) . We studied a fixed dose combination (FDC) 
regimen of MK-3682 (NS5B uridine nucleotide polymerase 
inhibitor), grazoprevir (GZR, NS3/4A protease inhibitor), 
and MK-8408 (next generation NS5A inhibitor) . This trial 
evaluated the safety and efficacy of the FDC regimen, with or 
without ribavirin (RBV), in non-cirrhotic and cirrhotic GT1-, 2-, 
and 3-infected patients . METHODS: 603 patients with chronic 
HCV infection were treated in Part B of 2 ongoing random-
ized, parallel-group, multicenter, open-label Phase 2 trials: 
153 GT1-infected (82 GT1a, 71 GT1b) treatment-naïve (TN) 
patients with or without compensated cirrhosis, 135 GT2-in-
fected TN patients with or without compensated cirrhosis, and 
315 GT3-infected treatment-naïve or treatment experienced 
(pegylated interferon/RBV) patients with or without compen-
sated cirrhosis . All patients were treated once daily with the 
FDC of MK-3682 (450 mg) /GZR (100 mg) /MK-8408 (60 
mg), with or without RBV, for 8, 12, or 16 weeks . Patients 
could be mono-infected or HIV co-infected . RESULTS: Results to 
date represent 126 GT1-infected patients who have reached 
at least follow-up week (FW) 4 . All patients had undetectable 
HCV RNA at the end of 8 or 12 weeks of treatment . Of 41 
patients (19 GT1a, 22 GT1b) who received 8 weeks of therapy 
and reached FW4, 100% (41/41) have achieved SVR4 . Fif-
teen patients were cirrhotic (2 GT1a/13 GT1b) . Of 85 patients 
(46 GT1a/39 GT1b) who received 12 weeks of therapy and 
reached FW4, 100% (85/85) have achieved SVR4 . 38 
patients were cirrhotic (17 GT1a/21 GT1b) . Baseline next-gen-
eration sequencing (15% sensitivity threshold) is available for 
92 patients; 7 .8% (4/51) GT1a and 26 .8% (11/41) GT1b 
patients had baseline NS5A RAVs at positions 30, 31, or 93 . 
Treatment was generally well tolerated, with no cardiac or 
renal safety signals seen . One GT1-infected patient died due to 
a study drug-unrelated bacterial sepsis . The most frequent study 
drug-related adverse events in >5% of all patients in all study 
arms were fatigue, headache, and nausea . CONCLUSIONS: 
The FDC of MK-3682/GZR/MK-8408 for 8 and 12-weeks 
was highly effective and well-tolerated in GT1-infected treat-
ment-naïve, non-cirrhotic and cirrhotic patients . There have 

been no virologic failures to date . Final SVR12 results for all 
603 GT1-3 patients will be presented .
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RG-101 in Combination with 4 Weeks of Oral Direct 
Acting Antiviral Therapy Achieves High SVR Rates in 
Treatment Naïve Genotype 1 and 4 Chronic Hepatitis C 
Patients 
Gabor Horvath1, George V. Papatheodoridis2, Milotka J. Fabri9, 
Ioannis Goulis4, Spilios Manolakopoulos5, Ioannis S. Elefsiniotis14, 
Klara Werling6, Dragan Delic8, Bela Hunyady7, Zarko Rankovic3, 
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G.H.T. “Hippokratio”, Thessaloniki, Greece; 5Dept of Medicine & 
Research Laboratory of Internal Medicine, University Hospital of 
Larisa / Univ. of Thessaly - Medical School, Athens, Greece; 62nd 
Dept. of Medicine, Semmelweis University, Budapest, Hungary; 
7Department of Internal Medicine, Kaposi Mór Teaching Hospital, 
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tious and Tropic Diseases, Belgrade, Serbia; 9Clinic for Infective 
Disease, Clinical Center Vojvodina, Novi Sad, Serbia; 10Depart-
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Univ. of Thessaly - Medical School, Larisa, Greece; 12Regulus Ther-
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Background and aims: MicroRNA (miR)-122 is the most abun-
dant miR in the liver and is essential for hepatitis C virus (HCV) 
replication . N-acetylgalactosamine (GalNAc) conjugation has 
been shown to significantly enhance delivery of oligonucle-
otides to hepatocytes . RG-101 is a potent hepatocyte targeted, 
GalNAc-conjugated, anti-miR-122 oligonucleotide with favor-
able tolerability and activity in healthy volunteers and HCV 
patients . Current HCV standard of care treatment consists of 
8-12 weeks of direct acting antiviral (DAA) oral agents . The 
aim of this study was to assess the safety and efficacy of a 
4-week combination treatment regimen of RG-101 plus oral 
DAAs in HCV genotype (Gt) 1 and 4 patients . Methods: Treat-
ment naïve, non-cirrhotic patients with chronic Gt1 or 4 HCV 
infection were enrolled . Each patient received a single 2 mg/
kg subcutaneous (SC) injection of RG-101 on Day 1, followed 
by 4 weeks of an oral DAA (either ledipasvir/sofosbuvir [LDV/
SOF], simeprevir [SMV], or daclatasvir [DCV]), and a second 
2 mg/kg SC injection of RG-101 on Day 29 . Interim analysis 
was performed to assess sustained virologic response at week 
12 post-treatment (SVR12) . Response was defined as an HCV 
RNA level below the lower limit of quantification (LLOQ) using 
the Abbott RealTime HCV Assay (LLOQ=12 IU/mL) . Results: 
79 patients were enrolled and received study therapy . Base-
line disease characteristics were balanced across treatment 
arms . Mean age was 45 .0 years, 54% were female, and mean 
baseline viral load was 5 .805 (log10) IU/ml . 77% of patients 
had HCV Gt1 (20% Gt1a, 53% Gt1b) and the majority (86%) 
had stage 0-1 fibrosis by Fibroscan® . Combination therapy 
was generally well tolerated . Most adverse events (AEs) were 
mild or moderate in intensity and there were no discontinua-
tions due to AEs . SVR12 was achieved by 100% of patients 
(27/27) in the RG-101+LDV/SOF arm; 26/27 [96%] in the 
RG-101 + SMV arm; and 22/24 [92%] in the RG-101+DCV 
arm . At the time of interim analysis, twenty-nine patients had 
24 weeks of post-treatment follow-up . SVR24 was achieved 
by 100% (10/10) of patients in the RG-101+LDV/SOF arm; 
80% (8/10) in the RG-101+SMV arm; and 89% (8/9) in the 
RG-101+DCV arm . Conclusions: RG-101 in combination with 

a 4 week course of a DAA was well tolerated and resulted in 
high SVR12 and SVR24 rates . Long-term safety and efficacy 
through Week 48 of post-treatment follow-up is ongoing . These 
interim results indicate the potential for RG-101 plus DAA com-
bination therapy to provide a curative HCV regimen with 4 
weeks of treatment .
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High Sustained Virologic Response (SVR) Rates in 
Patients with Chronic HCV GT1, 2 or 3 Infection Follow-
ing 16 Weeks of MK-3682/Grazoprevir/MK-8408 Plus 
Ribavirin After Failure of 8 Weeks of Therapy (Part C of 
C-CREST-1 & 2)
Lawrence Serfaty2, Stephen Pianko3, Ziv Ben Ari4, Alex L. Laursen5, 
Jesper Hansen6, Edward J. Gane7, Hsueh-cheng Huang1, Shu Jin1, 
Jennifer Bourque1, Doreen Fernsler1, Shuyan Wan1, Frank Dutko1, 
Bach-Yen T. Nguyen1, Janice Wahl1, Eliav Barr1, Joan R. Butter-
ton1; 1Merck & Co., Inc., Kenilworth, NJ; 2Hopital Saint Antoine, 
Paris, Finland; 3Monash Health, Clayton, VIC, Australia; 4Sheba 
Medical Center, Tel Hashomer, Israel; 5Arhus Universitetshopsital, 
Skejby, Aarhus N, Denmark; 6Aalborg Sygehus Syd, Medicinsk 
Gastroenterologisk Dagafsnit, Aalborg, Denmark; 7Auckland Clin-
ical Studies Limited, Auckland, New Zealand
PURPOSE/BACKGROUND: To evaluate a retreatment regimen 
for patients who had failed therapy with a 3-drug direct-act-
ing antiviral (DAA) combination: MK-3682, an NS5B poly-
merase inhibitor, grazoprevir, an NS3/4A protease inhibitor, 
and either elbasvir or MK-8408, which are NS5A inhibitors . 
METHODS: GT1-, 2-, and 3-infected treatment-naïve, non-cir-
rhotic patients with chronic HCV infection who relapsed after 8 
weeks of therapy with one of 4 regimens including grazoprevir 
(100 mg), MK-3682 (300 mg or 450 mg), and either elbasvir 
(50 mg) or MK-8408 (60 mg) were offered retreatment with 
16 weeks of a fixed-dose combination of MK-3682 (450 mg)/
grazoprevir/MK-8408 plus ribavirin (RBV) . RESULTS: Twen-
ty-four of 26 eligible patients were enrolled, 2 with GT1, 14 
with GT2, and 8 with GT3 infection . At the time of relapse fol-
lowing initial therapy, NS5A RAVs were detected in 0% (0/2) 
GT1, 93% (13/14) GT2 and 88% (7/8) GT3 patients . NS3 
RAVs were detected in 50% (1/2) GT1, 100% (14/14) GT2, 
and 100% (8/8) GT3 patients . NS5B RAVs were detected in 



62A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

50% (1/2) GT1, 0% (0/14) GT2, and 0% (0/8) GT3 patients . 
88% (21/24) patients had RAVs in >1 class . One GT2-in-
fected patient withdrew after a single dose with adverse events 
(AEs) of vomiting and tachycardia . The remaining 23 patients 
completed the full 16 weeks of dosing . All patients had unde-
tectable HCV RNA at the end of treatment . All 23 patients (2 
GT1, 13 GT2, and 8 GT3) have reached at least follow-up 
week 4; 100% have achieved SVR4 . Treatment was generally 
well tolerated, and no cardiac or renal safety signals were 
identified . The most frequent study drug-related AEs in >10% 
of all patients were headache, fatigue, nausea, rash, pruritus, 
insomnia, decreased hemoglobin and cough . CONCLUSIONS: 
A 16-week regimen of the fixed-dose combination of MK-3682 
(450 mg)/grazoprevir/MK-8408 plus RBV was highly effective 
and well-tolerated in GT1-, 2-, and 3-infected treatment-naïve, 
non-cirrhotic patients who had previously failed 8 weeks of 
treatment with a 3-drug regimen, despite a high prevalence 
of baseline NS3 and NS5A RAVs . Final SVR12 results will be 
presented .
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SURVEYOR-II, Part 3: Efficacy and Safety of ABT-493/
ABT-530 in Patients with Hepatitis C Virus Genotype 3 
Infection with Prior Treatment Experience and/or Cir-
rhosis
David L. Wyles2, Fred Poordad3, Stanley Wang1, Laurent Alric4, 
Franco Felizarta5, Paul Y. Kwo6, Benedict Maliakkal2, Kosh Agar-
wal7, Tarek I. Hassanein8, Frank Weilert9, Samuel S. Lee10, Ran 
Liu1, Chih-Wei Lin1, Teresa Ng1, Federico Mensa1; 1AbbVie, Inc, 
North Chicago, IL; 2University of California San Diego, La Jolla, 
CA; 3The Texas Liver Institute, University of Texas Health Science 
Center, San Antonio, TX; 4Department of Internal Medicine and 
Digestive Diseases, IRD Toulouse 3 University, Toulouse, France; 
5Private Practice, Bakersfield, CA; 6Indiana University School of 
Medicine, Indianapolis, IN; 7Institute of Liver Studies, Kings Col-
lege Hospital, London, United Kingdom; 8Southern California GI 
and Liver Centers and Southern California Research Center, Coro-
nado, CA; 9Tawa Street Specialist Clinic, Hamilton, New Zealand; 
10University of Calgary, Calgary, AB, Canada
BACKGROUND: Patients with HCV genotype (GT) 3 infection 
have the highest rates of fibrosis, steatosis, and progression 
to hepatocellular carcinoma and are the most difficult-to-treat, 
particularly those with prior treatment experience and/or 

cirrhosis . The only recommended interferon- (IFN) and rib-
avirin-free, direct-acting antiviral (DAA) regimen for GT3 
infection is 12 weeks of sofosbuvir (SOF) plus daclatasvir . 
Moreover, there is currently no such regimen recommended 
in this patient population with concomitant cirrhosis . In SUR-
VEYOR-II, part 2, the pangenotypic DAA regimen of ABT-493 
(NS3/4A protease inhibitor identified by AbbVie and Enanta) 
and ABT-530 (NS5A inhibitor) for 12 weeks demonstrated 
SVR12 rates of 100% and 92% for patients with GT3-infec-
tion who were treatment-naïve with compensated cirrhosis and 
treatment-experienced without cirrhosis, respectively . Based 
on these phase 2 data, SURVEYOR-II, Part 3, is confirming 
the efficacy and safety of co-formulated ABT-493/ABT-530 
in patients with chronic HCV GT3 infection, including those 
with prior treatment-experience and/or cirrhosis, for 12 or 16 
weeks . METHODS: SURVEYOR-II (NCT02243293) is a partial-
ly-randomized, open-label, multicenter, operationally adaptive 
phase 2/3 study . In part 3, treatment-experienced (prior IFN 
± ribavirin or SOF plus ribavirin ± pegIFN therapy) patients 
without cirrhosis are randomized 1:1 to receive either 12 or 
16 weeks of ABT-493/ABT-530 (300 mg/120 mg) once daily . 
Treatment-naïve or treatment-experienced patients with com-
pensated cirrhosis are treated with ABT-493/ABT-530 (300 
mg/120 mg) once daily for 12 or 16 weeks, respectively . The 
primary endpoints are safety (all patients receiving at least one 
dose of study drug will be included in safety analysis) and the 
percentage of patients achieving SVR (HCV RNA <25 IU/mL) 
at post-treatment week 12 (SVR12) . RESULTS: A total of 131 
patients were enrolled in the study: 40 treatment-naïve with cir-
rhosis, and 46 and 45 treatment-experienced with and without 
cirrhosis, respectively . The mean baseline HCV RNA was 6 .20 
log10 IU/ml, and 66% of patients had non-CC IL28B genotype . 
Enrollment is now complete but treatment and follow-up are 
ongoing; complete patient demographics, safety, and SVR12 
data will be presented at the meeting . CONCLUSIONS: The 
pangenotypic, direct-acting antiviral regimen of ABT-493/ABT-
530 for 12 or 16 weeks is being evaluated for safety and 
efficacy in the most difficult-to-treat patient populations: patients 
with HCV GT3 infection with prior treatment experience and/
or compensated cirrhosis . The resulting data could influence 
the treatment of this patient population in the future .
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ENDURANCE-4: Efficacy and Safety of ABT-493/ABT-
530 Treatment in Patients with Chronic HCV Genotype 
4, 5, or 6 Infection
Tarik Asselah1, Christophe Hezode2, Neddie Zadeikis6, Dr. Magdy 
Elkhashab7, Massimo Colombo8, Rui T. Marinho3, Kosh Agarwal4, 
Frederik Nevens5, Ran Liu6, Teresa Ng6, Federico Mensa6; 1Cen-
tre de Recherche sur l’Inflammation, Clichy, France; 2Hôpital Henri 
Mondor, AP-HP, Université Paris-Est, Creteil, France; 3Hospital S. 
Maria, Medical School of Lisbon, Lisbon, Portugal; 4Institute of 
Liver Studies, Kings College Hospital, London, United Kingdom; 
5University Hospitals KU, Leuven, Belgium; 6AbbVie, Inc., North 
Chicago, IL; 7Toronto Liver Centre, Toronto, ON, Canada; 8Poli-
clinic Hospital IRCCS & University, Milan, Italy
Background: An estimated 26 million people are infected with 
hepatitis C virus (HCV) genotype (GT) 4, 5 or 6 . ABT-493 is a 
NS3/4A protease inhibitor; ABT-530 is a NS5A inhibitor . Both 
are pangenotypic and demonstrate a high barrier to resistance, 
potent activity against common NS3A and NS5A variants, and 
high rates of sustained virologic response (SVR) . The phase 2b 
study SURVEYOR-I yielded 100% efficacy in 34 patients with 
GT4, 5, or 6 infection without cirrhosis following treatment with 
ABT-493 and ABT-530 . The objective of this study is to confirm 
the results of SURVEYOR-I in a large, phase 3 trial investigating 
the safety and efficacy of a 12-week treatment of once-daily, 
co-formulated ABT-493/ABT-530 in patients with HCV GT 4, 
5, or 6 infection without cirrhosis . Methods: ENDURANCE-4 
(NCT02636595) is an ongoing phase 3, multicenter, open 
label, single arm study that enrolled patients without cirrhosis 
who were either HCV treatment-naïve or treatment-experienced 
(interferon [IFN] or pegylated IFN ± ribavirin [RBV], or sofos-
buvir + RBV with or without pegIFN) . Patients were over 18 
years of age with chronic HCV GT 4, 5, or 6 infection . Key 
exclusion criteria included presence of cirrhosis, as determined 
by either a liver biopsy (METAVIR score ≤3), a FibroScan score 
<12 .5 kPa, or a FibroTest score of ≤0 .48 and an APRI <1 . 
Additional exclusion criteria were co-infection with HIV or HBV, 
or infection with more than one HCV GT . Enrolled patients 
received ABT-493/ABT-530 300mg/120mg once daily for 
12 weeks . Efficacy is calculated using a two-sided 95% con-
fidence interval as the percent of patients achieving SVR at 
post-treatment week 12 (SVR12) . Additional endpoints include 
patients experiencing on-treatment virologic failure or relapse . 
Adverse events and clinical laboratory abnormalities are mon-
itored to assess safety and tolerability . Analysis of baseline 
resistance-associated variants will be conducted; if a patient 
does not achieve SVR12, additional analysis of post-baseline 
variants relative to baseline will be performed . Results: ENDUR-

ANCE-4 (NCT02636595) enrolled 121 patients at 32 sites 
across 8 countries in Europe, North America, and Africa; 76 
patients were infected with GT4, 26 with GT5, and 19 with 
GT6 . At baseline, the mean HCV RNA was 6 .13 log10 IU/mL, 
31% of patients were treatment-experienced, 14% had fibrosis 
stage of F2-F3, and most (75%) had non-CC IL28B genotype . 
Conclusions: The safety and efficacy of 12-week, RBV-free ABT-
493/ABT-530 treatment for chronic HCV GT4, 5 or 6 infec-
tion in patients without cirrhosis is being investigated . Baseline 
characteristics, safety and SVR12 results will be available for 
presentation at the meeting .
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TGFβ1 signaling promotes acetaminophen-induced 
hepatoxicity in mice
Sharon DeMorrow1,2, Shamyal H. Khan3, Stephanie Grant1,2, 
Gabriel A. Frampton1,2, Matthew McMillin1,2; 1TAMHSC, Texas 
A&M Health Science Center, Temple, TX; 2Central Texas Veterans 
Health Care System, Temple, TX; 3Internal Medicine, Baylor Scott 
& White Health, Temple, TX
Acetaminophen (APAP)-induced hepatotoxicity is the leading 
cause of acute liver failure in the United States and Western 
Europe with mortality approaching 30% . Previous research by 
our lab has identified that transforming growth factor beta 1 
(TGFβ1) is upregulated in a mouse model of hepatic enceph-
alopathy due to acute liver failure and TGFβ1 contributes to 
the pathology of this syndrome . In order for TGFβ1 to induce 
its effects, it must signal through a heterotetramer receptor 
complex made up of TGFβ receptor 1 (TGFβR1) and TGFβ 
receptor 2 (TGFβR2), which leads to the phosphorylation of 
SMAD2 and SMAD3 . At this time, little is known about the 
role of TGFβ1 during APAP-induced liver failure . Therefore, we 
hypothesize that TGFβ1 promotes hepatic damage and pathol-
ogy associated with APAP-induced hepatotoxicity . Methods: 
Male C57Bl/6 mice were fasted for 12 hours prior to injection 
of APAP and after 48 hours livers and serum were collected . In 
parallel, APAP-treated mice and saline-injected controls were 
pretreated with GW788388, a TGFβR1 antagonist, for 1 
hour prior to APAP injection . In all groups, liver histology was 
assessed by hemotoxylin & eosin staining and liver function 
was determined via ALT and bilirubin measurement . TGFβ1, 
TGFβR1, TGFβR2 and SMAD2/3 expression were assessed by 
immunoblotting, immunohistochemistry and/or qPCR . Nitroty-
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rosine, reactive nitrogen species, reactive oxygen species, and 
glutathione were measured using commercially available kits . 
Results: Mice injected with APAP had elevations of hepatic and 
circulating TGFβ1 as well as an increase in the phosphoryla-
tion of SMAD2/3 with no change in hepatocyte TGFβR1 or 
TGFβR2 expression . APAP-treated mice that were pretreated 
with GW788388 had elevated TGFβ1 but had reduced phos-
phorylation of SMAD2/3 . Pretreatment with GW788388 was 
found to reduce APAP-induced hepatic damage and led to 
improved liver function as seen by a reduction in both ALT 
and bilirubin levels . Oxidative and nitrosative stress that was 
induced in APAP-treated mice was reduced in APAP-treated 
mice that were pretreated with GW788388 . Finally, the 
increased oxidation state of glutathione and increased nitroty-
rosine found in liver homogenates from APAP-treated mice 
were alleviated by pretreatment with GW788388 . Conclusion: 
Elevated TGFβ1 following APAP-induced liver failure contrib-
utes to activation of pSMAD2/3, which generates increased 
liver damage and nitrosative/oxidative stress . These delete-
rious effects can be reversed by inhibiting TGFβ1 signaling 
via GW788388, indicating that TGFβ-receptor mediated sig-
naling could be a potential therapeutic target to help manage 
APAP-induced hepatotoxic liver injury .
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Idiosyncratic drug induced liver injury in African Ameri-
cans: Causes, Clinical Features and Outcomes 
Naga P. Chalasani1, Marwan Ghabril1, Robert J. Fontana2, Hui-
man X. Barnhart3, Paul H. Hayashi4, Jawad Ahmad5, Andrew 
Stolz6, Victor J. Navarro7, Jay H. Hoofnagle8; 1Indiana University 
School of Medicine, Indianapolis, IN; 2University of Michigan, 
Ann Arbor, MI; 3Duke University Medical Center, Durham, NC; 
4University of North Carolina, Chapel Hill, NC; 5Icahn School of 
Medicine at Mount Sinai Medical Center, New York, NY; 6Univer-
sity of Southern California, Los Angeles, CA; 7Einstein Healthcare 
Network, Philadelphia, PA; 8NIDDK, National Institutes of Health, 
Bethesda, MD
Background: Idiosyncratic drug induced liver injury (DILI) is a 
rare but potentially serious liver disorder and a major cause 
of significant liver injury  . Limited data exist on racial differ-
ences in DILI incidence, presentation and course . Aim: To com-
pare the presenting clinical features and outcomes of DILI in 
self-identified African-Americans (AA) and non-Hispanic whites 
(Caucasians) enrolled in a U .S . prospective study . Methods: 
The DILIN Prospective study enrolls patients with suspected DILI 
based upon pre-defined criteria and are followed for at least 
6 months . Patients with acetaminophen related liver injury are 
not eligible . Individuals with definite, highly likely, or probable 
DILI enrolled between Sept 2004 and Feb 2016 were included 
in this analysis . Univariate comparisons were made between 
the two groups . Results: Over an 11 year period, 146 AA 
and 841 Caucasian patients with liver injury considered to 
be definite, highly likely or probable DILI were enrolled in the 
DILIN Prospective study . AAs with DILI (vs Caucasians) had a 
lower mean age (46 .8 vs 49 .7 years), higher BMI (29 .9 vs 
27 .4), and higher rates of HIV (11% vs 1 .2%), HBV (1 .4% 
vs 0%) and HCV infection (9 .7% vs 1 .8%) (p< .05 for all) . 
Nevertheless, the two groups were similar in mean time to 
DILI onset, rates of liver-related symptoms, initial serum ALT, 
alkaline phosphatase and bilirubin levels and pattern of liver 
injury at presentation (cholestatic, mixed or hepatocellular) . 
The severity of illness, however, tended to be greater in AAs 

than Caucasians as determined by peak serum ALT (1122 vs 
965 U/L), bilirubin (14 .3 vs 12 .8 mg/dL), INR (1 .9 vs 1 .6) 
and overall severity index score (3 .0 vs 2 .6) (p<0 .05 for all) . 
AA subjects also had higher rates of hospitalization (76 .7% vs 
57 .6%, p<0 .001), liver transplantation or liver related death 
by 6 months (10 .2% vs 5 .8%, P=0 .066)) and chronic DILI (25% 
vs 16 .3%, p=0 .049) . The major causes of DILI varied by race: 
TMP/SMZ being the most common cause among AAs (5 .5% 
vs 2%) followed by methyldopa (4% vs <1%), phenytoin (4% vs 
<1%), isoniazid (4% vs 4%) and amoxicillin/clavulanate (3 .4% 
vs 10%) . Conclusions: African-Americans with DILI tend to have 
more severe outcomes of DILI, and cases are more frequently 
due to TMP/SMZ, phenytoin and methyldopa compared to 
amoxicillin/clavulanate, nitrofurantoin and minocycline in Cau-
casians . Mechanisms responsible for these observed racial dif-
ferences will require additional studies .
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Adoptive transfer of highly phagocytic polarised mac-
rophages promotes parenchymal regeneration and 
attenuates systemic inflammation after acetamino-
phen-induced liver necrosis
Philip J. Starkey Lewis1,2, Lara Campana3, Daniel J. Antoine4,2, 
Eoghan O’Duibhir1, Timothy J. Kendall5, Sharmin Haidari1, Tak 
Yung Man1, Kevin Park4,2, Stuart J. Forbes1,2; 1MRC Centre for 
Regenerative Medicine, University of Edinburgh, Edinburgh, United 
Kingdom; 2Safety Hub, UK Regenerative Medicine Platform, Swin-
don, United Kingdom; 3Centre for Inflammation Research, Queen’s 
Medical Research Institute, Edinburgh, United Kingdom; 4MRC 
Centre for Drug Safety Science, University of Liverpool, Liverpool, 
United Kingdom; 5MRC Human Genetics Unit, Institute of Genetics 
& Molecular Medicine, Edinburgh, United Kingdom
Novel therapeutic options for the treatment of acute liver injury 
are urgently required in the clinic . Macrophages are known 
to exert a strong influence on the progression and resolution 
of acute liver injury due to their innate immunological function 
and diverse signalling mechanisms . It has recently been shown 
that recruitment of endogenous macrophages via stimulation 
of the CSF1 receptor can expedite liver regeneration following 
acetaminophen poisoning . Therefore, we tested the therapeutic 
potential of macrophages to directly serve as a cell therapy 
for acetaminophen (APAP)-induced acute liver injury (ALI) in a 
mouse model . Bone-marrow derived macrophages (BMDMs) 
were differentiated in vitro following a defined protocol and 
administered intravenously during either the injury phase (after 
4 hours) or during the regenerative phase (after 16 hours) of 
acetaminophen-induced liver injury . Optical imaging demon-
strates that BMDMs administered intravenously rapidly engraft 
into liver and spleen in healthy and injured animals within 5 
hours . Whilst naive macrophages administered early in the 
injury phase provided no therapeutic benefit, in contrast, mice 
treated with alternatively-activated macrophages (AA-BMDMs) 
during the regenerative phase showed 60 % reduced centri-
lobular necrosis by 36 hrs and an associated 8-fold increase 
in cell proliferation . Mice treated with AA-BMDMs exhibited 
reduced serum transaminases (ALT, 40 % lower; AST 50 % 
lower) but were not statistically different from controls . The 
therapeutic value of AA-BMDMs was further demonstrated by 
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reduced levels of a panel of circulating pro-inflammatory cyto-
kines (Interferon-γ, 83 %; Interleukin-6, 75 %; Cxcl1, 40 %; 
Tumour necrosis factor-α, 27 .2 %) . Suppression of inflamma-
tion was also supported at the transcript level showing an 82 
% and 58% reduction in Il-6 and Cxcl1 expression respectively 
in whole liver . Flow cytometry assessment of liver digests reveal 
that transplanted AA-BMDMs are highly phagocytic, retain their 
alternatively-activated phenotype, and reduce the proportion 
of endogenous inflammatory infiltrating macrophages . These 
data together provide support that macrophages suppress the 
inflammatory response and promote hepatocyte regeneration 
of liver parenchyma after a chemical insult . Therefore, we pro-
vide the first evidence that macrophages represent a promising 
cell-based therapy for acute liver injury .
Disclosures:
Daniel J . Antoine - Grant/Research Support: Aslan Pharmaceuticals, Allecra 
Therapeutics, AstraZeneca, Eli Lilly, Acorda Therapeutics
The following people have nothing to disclose: Philip J . Starkey Lewis, Lara Cam-
pana, Eoghan O’Duibhir, Timothy J . Kendall, Sharmin Haidari, Tak Yung Man, 
Kevin Park, Stuart J . Forbes

118
Drug Induced Liver Injury Associated with Sclerosing 
Cholangitis Like Changes on Magnetic Resonance Chol-
angiography Imaging
Jawad Ahmad1, Simona Rossi2, Shuchi K. Rodgers3, Robert J. Fon-
tana4, Naga P. Chalasani5, Andrew Stolz6, Paul H. Hayashi7, Hui-
man X. Barnhart8, David E. Kleiner9, Einar Bjornsson10; 1Division 
of Liver Diseases, Icahn School of Medicine at Mount Sinai, New 
York, NY; 2Einstein Medical Center, Philadelphia, PA; 3Depart-
ment of Radiology, Einstein Medical Center, Philadelphia, PA; 
4University of Michigan, Ann Arbor, MI; 5Indiana University, Indi-
anapolis, IN; 6University of Southern California, Los Angeles, CA; 
7University of North Carolina, Chapel Hill, NC; 8Duke University, 
Durham, NC; 9National Cancer Institute, Bethesda, MD; 10Landspi-
tali University Hospital, Reykjavik, Iceland
Introduction: Idiosyncratic drug induced liver injury (DILI) has 
a varied clinical, biochemical and histopathologic presenta-
tion . DILI associated sclerosing cholangitis (SC) on imaging has 
rarely been described . The aim of this study was to identify the 
clinical features of patients enrolled in the DILIN prospective 
study who had SC changes on magnetic resonance cholan-
giography (MRC) . Methods: All patients enrolled in the DILIN 
prospective study with MRC images performed as part of the 
initial evaluation were identified . MRC images were reviewed 
in a blinded, structured manner by two expert reviewers and 
SC changes were analyzed using a validated scoring method . 
A consensus score was used in equivocal cases . Analysis 
was restricted to patients with probable, highly likely or defi-
nite DILI, and if MRC images were deemed sufficient quality . 
Results: 172 of the 1487 subjects enrolled between 2004-
14 underwent MR imaging of whom 56 had MRC images 
available for independent review . Four patients (7%) had SC 
changes; 2 were diffusely intrahepatic and 2 discrete, involv-
ing the common hepatic duct and hilum . The time from DILI 
onset to MRC was within 2 weeks in 3 cases and at 20 weeks 
in 1 . Liver tests were normal 6 months before DILI onset in cases 
1 and 2 but were unavailable in cases 3 and 4 . Implicated 
agents included moxifloxacin, atorvastatin and 2 herbal and 
dietary supplements (HDS: an unknown Chinese herb and a 
body building supplement) . All cases were jaundiced, 2 had 
evidence of hepatic failure, 3 had persistent abnormalities at 
6 months and 1 underwent liver transplantation 1 year after 
onset, the explant showing severe cholestasis, severe bile ducts 
loss and fibrosis . Overall, there was no differences in age, 
sex, peak liver tests, type of liver injury pattern in those with 

and without SC changes . Conclusion: SC changes occurred 
in 7% of DILI patients with adequate MRC done as part of 
their evaluation . These changes may reflect true injury to the 
biliary tree or parenchymal collapse/cholestasis/ inflammation 
causing extrinsic compression . These individuals often showed 
evidence of chronic injury suggesting potential long term impli-
cations; additional prospective studies and follow-up imaging 
are needed .

Table 1
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Serum Ig M autoantibody profiling using autoantigen 
arrays identifies Histone H4 Ig M antibody as highly 
specific to patients with autoimmune like drug induced 
liver injury
Naga P. Chalasani1, Yuanfang Xu1, Ynto S. de Boer3, Indu 
Raman2, Yun Lian2, George Eckert1, Quanzhen Li2, Jay H. Hoof-
nagle4; 1Indiana University School of Medicine, Indianapolis, IN; 
2University of Texas Southwestern Medical Center, Dallas, TX; 3VU 
University Medical Centre, Amsterdam, Netherlands; 4NIDDK, 
National Institutes of Health, Bethesda, MD
Background: Drug induced liver injury may mimic autoimmune 
hepatitis (AIH) rendering it difficult to distinguish from de novo 
AIH and can be a diagnostic challenge . Aim: To identify unique 
autoantibodies specific to AI-DILI by profiling serum autoanti-
bodies using autoantigen arrays . Methods: Serum autoantibod-
ies were quantified using an autoantigen array from samples 
obtained from 65 patients with DILI caused by nitrofurantoin, 
minocycline, hydralazine and methyldopa (AI DILI group), 67 
patients with DILI caused by amox-clavulanate, diclofenac and 
INH (DILI controls), 30 healthy controls and 17 patients with 
de novo AIH . In patients with AI-DILI, 6 month follow-up serum 
was available in 38 patients . Autoantigen array consisted of 
94 autoantigens and 4 control proteins . Autoantibodies were 
identified by hybridization with serum samples (1:50 dilution) 
followed by fluorescent labeled anti-human IgM antibody . Ig 
M antibodies with a signal to noise ratio (SNR) > 50 were 
considered clinically significant . A computer derived classifi-
cation tree analysis searched for an autoantibody signature 
specific to AI-DILI . Results: A significantly higher number of Ig 
M autoantibodies with SNR > 50 were present in AI DILI group 
(mean ± sd, 17 ± 29%) as compared to DILI controls (7 ± 6%, 
<0 .01), healthy controls (3 ± 4%, <0 .01) and AIH controls (7 
± 5%, p<0 .01) . There were 57 unique Ig M autoantibodies 
with SNR > 50 which were present in at least one patient in the 



66A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

AI-DILI group but not in any of the control patients . In patients 
with AI-DILI, the following 3 Ig M antibodies were present only 
in AI-DILI group and had significant decrease in their SNR 
between baseline and 6 month samples: Ig M cardiolipin (26 .8 
fold reduction), collagen I (11 .4 fold reduction) and collagen II 
(3 .39 fold reduction) . Classification tree identified Ig M Histone 
H4 antibody with SNR > 50 with a high potential for diagnos-
ing AI-DILI with 100% specificity and positive predictive value 
of 100% whereas sensitivity was14% and negative predictive 
value 67% . Nine patients had Ig M Histone H4 with SNR >50 
and all were in the AI-DILI group (nitrofurantoin 4, minocycline 
3, methyldopa 1 and hydralazine 1) . Of these 9 patients, 
6-month follow-up serum was available in 5 and Ig M Histone 
H4 SNR dramatically decreased in 2, increased in 1 whereas 
remained relatively unchanged in 2 patients . Summary and 
conclusion: Autoantibody profiling using autoantigen arrays 
may be useful in differentiating AI DILI from other liver diseases . 
Our preliminary study identified elevated serum Ig M Histone 
H4 antibody as entirely specific to AI-DILI patients . Further stud-
ies are needed to confirm our observations .
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Spanish Drug-Induced Liver Injury Registry: An update 
of 20-years prospective collection of idiosyncratic hepa-
totoxicity cases. 
Mahmoud Slim1, Judith Sanabria1, M. Robles-Díaz1, I. Medi-
na-Cáliz1, Andrés González-Jiménez1, A. Ortega1, Miren García-
Cortés1, B. Garcia-Muñoz1, R Sanjuán-Jiménez1, Maria Carmen 
Fernandez2, Gloria Pelaez2, Agustin Castiella3, E. Zapata3, 
Hacibe Hallal4, Eva Montane5, Rosa María Morillas5, German 
Soriano6, Eva Roman6, J. M. Navarro7, Miguel Jimenez8, Mar-
tin Prieto9, Isabel Conde9, Pere Gines10, A. Aldea11, Manuel 
Hernández-Guerra11, S. Blanco12, Jose M. Moreno13, Manuel 
Romero-Gomez14, E Gomez-Dominguez15, M. I. Lucena1, Raul 
J. Andrade1; 1Instituto de Investigación Biomédica de Málaga 
(IBIMA), Hospital Universitario Virgen de la Victoria. Universidad 
de Málaga, CIBERehd,, Málaga, Spain; 2Hospital Torrecardenas, 
Almeria, Spain; 3Hospital de Mendaro, Guipuzcoa, Spain; 4Hos-
pital Morales Meseguer, Murcia, Spain; 5Hospital Germans Trias 
i Pujol, Badalona, Spain; 6Hospital de la Santa Creu i Sant Pau. 
CIBERehd, Barcelona, Spain; 7Agencia Sanitaria Costa del Sol, 
Málaga, Spain; 8Instituto de Investigación Biomédica de Málaga 
(IBIMA), Hospital Regional de Málaga, Málaga, Spain; 9Hospi-
tal Universitario y Politécnico La Fe. CIBERehd, Valencia, Spain; 
10Hospital Clinic de Barcelona. CIBERehd, Barcelona, Spain; 
11Hospital Universitario de Canarias, Tenerife, Spain; 12Hospi-
tal Universitario Basurto, Bilbao, Spain; 13Complejo Hospitalario 
de Albacete, Albacete, Spain; 14Hospitales Universitarios Virgen 
Macarena-Virgen del Rocío. CIBERehd, Sevilla, Spain; 15Hospital 
12 de Octubre, Madrid, Spain
Aim: To assess clinical characteristics and outcomes of DILI 
patients, and the drugs more frequently implicated in hepato-
toxicity in Spain . Methods: We have analyzed 915 DILI cases 
(842 single episodes, 55 re-challenges, 18 double episodes 
due to different drugs) in 857 patients included in the Span-
ish DILI Registry from 1994 to 2015 . Cases were compared 
according to pattern of liver damage (hepatocellular, HC; 
cholestatic, Chol or mixed, Mix) . Results: Male sex predomi-
nated (52%), cohort median age 57 years (range: 11-90 y) 
with a mean body mass index of 25 .8±3 .8 kg/m2 . HC, Chol 

and Mix patterns of liver damage were identified in 65%, 18% 
and 17% of cases, respectively . More than half of the cases 
were of moderate severity (58%) . Patients with Chol and Mix 
pattern were older (median 64 y and 62 y, respectively) than 
HC patients (median 52 y), p<0 .001 . Median time to DILI 
onset was 30 days in the HC group compared to 20 and 17 
days for Chol and Mix, respectively, p<0 .001 . The median 
time to resolution was 111 days, which was similar among the 
different patterns of liver injury . Hypertension was significantly 
more frequent in Chol cases compared to HC (37% vs 22%, 
p<0 .05), whereas a tendency of greater frequency of diabetes 
was found in Chol cases (17% vs 11%, p=0 .2) . Jaundice and 
hospitalization were more common in Chol cases compared to 
HC (77% and 70% vs 65% and 54%, p<0 .05, respectively) . 
Detectable autoantibodies were more frequent in HC cases 
with 27% vs 17% (Chol) and 16% (Mix), p=0 .01 . HC cases 
exhibited greater risk of developing fatal/severe outcomes, 
15% vs 7% and 3% in Chol and Mix cases, respectively, 
p<0 .001 . Anti-infectives, central nervous system, cardiovas-
cular and anti-inflammatory agents were the most commonly 
implicated therapeutic classes accounting for 37%, 14%, 11% 
and 9% of cases, respectively . Amoxicillin/clavulanate remains 
the agent with the highest number of DILI (21% of cases) . A 
substantial increase in anabolic androgenic steroid-induced 
liver injury was observed in recent years . A cluster of DILI cases 
reported to the registry (i .e . ebrotidine, tetrabamate, pemolide, 
nimesulide, amoxicillin-clavulanate, exolise®, epistane®) have 
contributed to adoption of regulatory measures . Conclusions: 
The pioneering prospective Spanish DILI Registry has proved 
to be very valuable for in-depth clinical phenotyping of hep-
atotoxicity, providing consistent figures in clinical character-
istic outcomes and implicated drugs . Besides, the Registry is 
an important tool for public health promotion in postmarket-
ing drug surveillance . Funding: Research grants from AEMPS 
and FEDER (PI12/00378, PI15/01440, AC-0073-2013) . 
CIBERehd by ISCIII .
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Inflammasome−microbiome−IL8 axis links disease pro-
gression and duct injury in experimental biliary atresia
Li Yang1, Junbae Jee1, Reena Mourya1, Tatsuki Mizuochi2, Sridevi 
Gutta1, Pranavkumar Shivakumar1, Jorge A. Bezerra1; 1Gastroen-
terology, Hepatology and Nutrition, Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH; 2Pediatrics, Kurume University 
School of Medicine, Kurume, Japan
Background: We recently linked bile duct injury and obstruc-
tion in biliary atresia (BA) to IL1R1 and IL8 signaling . Based 
on the role of these signals on the innate sensing of the gut 
microbiota, we hypothesized that the inflammasome–microbi-
ome–IL8 axis regulates hepatobiliary injury in BA . Methods: 
mRNA expression was quantified in livers of normal subjects 
and patients with BA and in livers from the RRV-induced mouse 
model of BA . Il1r1–/–, Casp1–/–, Nlrp3–/–, Cxcr2–/– and wild-
type (WT) pregnant mice were fed either chow or Bactrim-chow 
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diet and their offspring were infected with 1 .5x106 ffu RRV . 
For microbiome analysis, bacterial profiles were analyzed by 
linear discriminant analysis effect size (LEfSe) and classification 
and regression tree (CART) analysis of 16S rRNA sequences . 
Nested PCR was used to identify bacteria species . Results: 
Hepatic mRNA expression of NLRP3, CASPASE-1, IL-1β and 
IL-8 increased ≥1 .5 fold in BA patients above controls, and 
2-132 fold in bile ducts of RRV-infected mice . Among the 
knockout strains infected with RRV, only Nlrp3–/– mice had a 
mild improvement in long-term survival (21%), with 0% survival 
in other knockout and WT mice . However, the exposure to 
Bactrim significantly improved survival to 50-75% in Nlrp3–/–, 
Casp1–/–, and Cxcr2–/– mice and to a modest degree in Il1r1–/–

and WT mice (20-23%) . To directly investigate the changes in 
the microbiota that are linked to the improved survival, we 
performed next-generation sequencing to taxonomically clas-
sify 16S rRNA genes in Cxcr2-/- and WT mice 10 days after 
RRV infection in regular and Bactrim fed mice . We found that 
the main changes in the microbiome induced by the loss of 
Cxcr2 alone were similar to the changes induced by Bactrim 
treatment of WT mice, with enrichment of colonic Firmicutes 
with decreased Proteobacteria content . To identify bacteria 
linked to improved phenotype, we compared disease-resistant 
(asymptomatic) and diseased Cxcr2–/– mice, and identified 
Streptococcus, Anaerococcus and Corynebacterium genera, 
all strongly associated with disease-resistance . By CART analy-
sis, Anaerococcus alone differentiated between lower (≤0 .03% 
of OTUs) and higher (>0 .03% of OTUs) survivability, with A. 
lactolyticus as the dominant bacterial species linked to survival 
of Cxcr2–/– mice . Conclusions: Microbiome changes induced 
by the disruption of the inflammasome or Cxcr2 superimposed 
to Bactrim treatment improve survival in experimental BA . Anal-
ysis of the microbiome identifies A. lactolyticus as a potential 
symbiont . This interplay of inflammasome–microbiome–IL8 axis 
presents a novel avenue for potential new therapeutics .
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Choline Supplementation in Weanling Mice Subsisting 
on a Diet of Maize and Vegetables Prevents Hepatic 
Steatosis, a Defining Feature of Kwashiorkor Malnutri-
tion
Jacob Smith2, Thaddaeus D. May1, Mark Manary1, Farook 
Jahoor1, Marta L. Fiorotto1; 1Pediatrics, Baylor College of Medi-
cine, Houston, TX; 2Rice University, Houston, TX
Background: Kwashiorkor is a deadly nutritional syndrome 
which is marked by severe hepatic steatosis . The primary risk 
factor for kwashiorkor is a monotonous low protein plant based 
diet . In Sub-Saharan Africa, where kwashiorkor is widespread, 
children are typically weaned to a low protein maize and 
vegetable diet (MVD) . However, a relatively small number of 
children who consume these diets develop kwashiorkor, and 
the specific cause of this neglected syndrome of childhood 
malnutrition remains unknown . Murine models of protein depri-
vation result in hepatic steatosis which is prevented by choline 
supplementation . The purpose of this study was to determine if 
weanling mice that are fed a MVD develop hepatic steatosis, 
and if such steatosis is prevented by choline supplementation.  
Procedure: Weanling mice were separated into 3 diet groups; 
MVD, (n=10), MVD with additional choline (MVD-C, n = 4), 
and a normal chow control group, (n = 4) . Lean and fat body 

composition were measured by magnetic resonance at the 
beginning and end of the study . Liver tissue was analyzed by 
a pathologist . Results and Discussion: Mice that were fed a 
MVD developed extensive hepatic steatosis by day 14 after 
weaning, whereas MVD-C and control animals did not. Mice 
weaned to both the MVD and MVD-C diets consumed less 
food and gained less weight than controls . Median daily food 
intake among MVD-C animals (2 .553 g), was less than the 
MVD group (2 .995 g, p 0 .04) . In order to assess the impact 
of added choline while accounting for the reduced palatability 
of the MVD-C, body mass changes were calculated per gram 
of food consumed . MVD-C mice gained significantly less total 
body mass per gram of food (0 .0333 g/g) than mice fed 
the MVD (0 .0961 g/g) . However, both groups gained sim-
ilar amounts of lean mass (0 .0640 g/g, vs . 0 .0697 g/g, p 
0 .733) . Notably, MVD-C mice lost body fat (-0 .0262 g/g, p 
0 .05), while the MVD group gained body fat (+0 .0083 g/g, 
p < 0 .01) . Overall, these findings suggest that that in addition 
to limiting hepatic steatosis, choline supplementation may also 
promote fat utilization outside the liver in weanling mice sub-
jected to a MVD . Conclusions: Kwashiorkor malnutrition kills 
over 100,000 children every year, and is characterized by 
hepatic steatosis .Weanling mice subjected a diet similar to that 
eaten by children who develop kwashiorkor also developed 
steatosis, while mice consuming the same diet with added cho-
line did not . Weight gain patterns suggest that choline was 
also associated with increased fat utilization outside the liver . 
However, formulation changes to increase intake of the choline 
supplemented diet will be necessary before pursuing a larger 
study .
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Biliatresone, a toxic model of biliary atresia in animals, 
causes reversible damage to extrahepatic bile ducts and 
peribiliary glands, and its toxicity is mitigated equiva-
lently by adult and neonatal hepatocytes
Alyssa Kriegermeier1, Orith Waisbourd-Zinman1, Shannon Tsai2, 
Hong Koh2, Rebecca G. Wells2; 1Gastroenterology, Hepatology 
and Nutrition, Children’s Hospital of Philadelphia, Philadelphia, 
PA; 2Gastroenterology, Perelman School of Medicine, University 
of Pennsylvania, Philadelphia, PA
Background & Aims: Biliary atresia (BA) is a fibrotic disease of 
unknown etiology affecting the extrahepatic bile ducts (EHBDs) 
of newborns . The isoflavonoid biliatresone, which causes 
rapid decreases in GSH, leads to a BA-like disease in newborn 
livestock and larval zebrafish as well as EHBD obstruction in 
neonatal mouse EHBD explants; it represents a new model of 
BA . Our goal was to understand the nature of toxin-associated 
injury to the mouse EHBD . Methods: Cholangiocyte organoids 
with open lumens were generated by growth in 3D culture . 
EHBD were isolated from neonatal BALB/c mice (days 0-3), 
cultured in a high oxygenation incubator (95% O2), treated 
with biliatresone (in the presence or absence of liver tissue) 
and allowed to recover for varying lengths of time . Results: 
Biliatresone treatment for 24h caused loss of lumens in >50% 
of organoids at a molar concentration of 6 .1μM . Compounds 
with a similar α-methylene ketone group had similar effects 
at molar concentrations 1 .26-1 .75x higher; compounds with-
out this moiety had no effect . In neonatal EHBD explant cul-
tures, biliatresone caused disappearance of the peribiliary 
glands after 4h along with lumen obstruction and increased 
subepithelial staining for a-smooth muscle actin (α-SMA) and 
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collagen after 24h treatment . Explants treated for up to 24h 
recovered lumen integrity after 24h of washout, with a partial 
decrease in α-SMA staining . To determine whether hepato-
cytes metabolized biliatresone, we incubated it in the presence 
of adult hepatocytes . Surprisingly, this resulted in decreased 
biliatresone concentrations by 90% (+/-3%) after 6h of expo-
sure . Both adult and neonatal liver slices decreased the con-
centration of biliatresone equivalently to near zero after 14h 
of exposure . EHBD treated with biliatresone in the presence of 
neonatal liver tissue showed significantly less obstruction than 
those treated in the absence of liver tissue . Addition of bili-
atresone to conditioned media showed that this rapid decrease 
in biliatresone levels was due to a secreted molecule, not due 
to metabolism by hepatocytes . Conclusion: Biliatresone has 
direct toxic effects on cholangiocyte organoids and neonatal 
bile duct explants, likely due to the α-methylene ketone group 
which binds GSH . Both neonatal and adult hepatocytes secrete 
an unknown factor that inactivates biliatresone . The lack of 
a difference between neonatal and adult livers suggests that 
neonatal susceptibility to the toxin may lie in differences in bile 
ducts rather than hepatocytes . The neonatal EHBD has signifi-
cant capacity for repair, although the role of peribiliary glands 
in this process requires further investigation .
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RNA interference therapeutic ARC-AAT prevents produc-
tion of Z-alpha1 antitrypsin polymers and reverses liver 
disease phenotype in PiZ mouse model
Christine I. Wooddell1, Ryan M. Peterson1, Keith S. Blomenkamp2, 
Vladimir M. Subbotin1, Qili Chu1, Holly L. Hamilton1, Steven B. 
Kanner1, Jeffrey Teckman2, David L. Lewis1; 1Arrowhead Madison, 
Arrowhead Pharmaceuticals, Madison, WI; 2Pediatrics, St. Louis 
University, Saint Louis, MO
PURPOSE: Alpha-1 antitrypsin deficiency (AATD) is an auto-
somal co-dominant genetic disorder that causes pulmonary 
and liver disease . Alpha-1 antitrypsin (AAT) is a circulating 
glycoprotein produced primarily in liver hepatocytes . E342K 
substitution results in altered folding and impaired secretion of 
Z-form AAT . Individuals homozygous for this PiZ allele (PiZZ) 
accumulate polymers of Z-AAT in their hepatocytes, resulting 
in hepatocyte injury and fibrosis that over time lead to liver 
disease including cirrhosis and hepatocellular carcinoma . We 
developed the RNAi-based therapeutic ARC-AAT, now in clin-
ical trials, to reduce Z-AAT polymer accumulation in liver and 
thereby prevent the development and progression of AATD-as-
sociated liver disease . METHODS: Efficacy of ARC-AAT, con-
sisting of RNAi trigger plus an endosome-release agent, was 
evaluated in the PiZ transgenic mouse model that harbors the 
human Z-AAT gene and is the only model available that reca-
pitulates AATD-associated liver disease . Liver inflammation, 
hepatic tumors and Z-AAT polymer aggregates were assessed 
by histological methods . Soluble (monomeric) and insoluble 
(polymeric) Z-AAT in the liver were measured by semi-quanti-
tative Western blotting . RT-qPCR was used to measure expres-
sion of genes previously implicated in development of liver 
disease . Animal care adhered to the Guide for the Care and 
Use of Laboratory Animals . RESULTS: Male PiZ mice 11-17 
weeks old at start of study (baseline) had high levels of Z-AAT 
polymer aggregates in their hepatocytes . These mice treated 
biweekly (Q2W) with ARC-AAT for 32 weeks had sustained 
reduction of serum Z-AAT (>90%) and similarly reduced soluble 
Z-AAT in the liver . They had 2 .2-fold less Z-AAT polymer in 

liver lysate than saline-treated controls and 1 .6-fold less than 
baseline mice . Improvement in disease phenotype was demon-
strated by reduced areas of inflammatory foci in the liver as 
well as by reduction in expression of disease-related genes that 
contribute to inflammation and fibrosis; stress, autophagy, and 
apoptosis; redox regulation; and endoplasmic reticulum stress . 
Development of hepatic tumors tended to decrease in male PiZ 
mice that were 1 .1 years old at start of study: 2/8 had tumors 
at baseline; 32 weeks later, 7/8 saline-treated controls had 
tumors whereas only 4/9 ARC-AAT treated mice had tumors . 
CONCLUSION: Sustained ARC-AAT treatment not only pre-
vented accumulation of disease-causing Z-AAT polymer and 
decreased tumor development but also reduced pre-existing 
polymer, inflammation and expression of disease-associated 
genes . This RNAi therapeutic holds great promise for the treat-
ment of patients with AATD-associated liver disease .
Disclosures:
Christine I . Wooddell - Employment: Arrowhead Pharmaceuticals
Ryan M . Peterson - Employment: Arrowhead Pharmaceuticals
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Jeffrey Teckman - Consulting: Dicerna, Isis Pharmaceuticals, Vertex, Proteostasis, 
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High-throughput Proteomics Identifies MMP7 as a Bio-
marker of Biliary Atresia
Chatmanee Lertudomphonwanit1, Reena Mourya1, Lin Fei2, Yue 
Zhang3, Kevin E. Bove4, Pranavkumar Shivakumar1, Jorge A. 
Bezerra1; 1Gastroenterology, Hepatology and Nutrition, Cincin-
nati Children’s Hospital Medical Center, Cincinnati, OH; 2Biosta-
tistics and Epidemiology, Cincinnati Children’s Hospital Medical 
Center, Cincinnati, OH; 3Mathematical Sciences, University of Cin-
cinnati, Cincinnati, OH; 4Pathology, Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH
Background and Purpose: Timely diagnosis for biliary atre-
sia (BA) remains imprecise and requires invasive procedures, 
with no available biomarker of disease . Here, we aimed to 
determine whether high-throughput proteomics of serum sam-
ples differentiates BA from intrahepatic cholestasis (IHC) and 
explore the biological basis of novel biomarkers . Methods: 
Serum samples collected at diagnosis from 140 subjects (70 
BA, 70 IHC) were randomly divided into discovery and valida-
tion sets (35 BA, 35 IHC/set) . Serum proteins were determined 
by SOMAscan®, a high-throughput proteomic assay . Statis-
tical analyses were applied to the discovery and validation 
sets and to a third independent cohort of 113 BA patients . 
Technological validation was performed using antibody-based 
singleplex assay . Liver gene and protein expression was done 
by RNAseq and immunostaining in tissue samples from patients 
and rotavirus-induced mouse model of BA . Results: Patients 
were age-matched with similar biochemical parameters, except 
for higher serum GGT in BA (P <0 .0001) . Of the 1129 pro-
teins measured by SOMAscan®, 76 proteins were significantly 
over- or under-expressed in BA sera compared to IHC (FDR 
adjusted P-value <0 .05) . Among these, the combination of 
matrix metalloproteinase 7 (MMP7) and alkaline sphingomy-
elinase (ENPP7) had the most discriminatory power by logistic 
regression analysis (AUC 0 .99), with the expression of MMP7 
alone showing high discriminatory power (AUC 0 .97) . In the 
validation cohort, the AUC dropped to 0 .9 for MMP7/ENPP7 
and to 0 .91 for MMP7 alone . Interestingly, adding GGT val-
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ues to MMP7 improved the AUC to 0 .98 in the discovery set, 
and performed best in the validation set (AUC 0 .94) and in 
the additional cohort of 113 BA patients (sensitivity 0 .96) . 
This discriminatory profile was reproduced by MMP7 levels 
using the singleplex assay (BA: 151±58 vs IHC: 44 .14±11 .74 
ng/mL, P<0 .0001) . Searching for biological underpinnings, 
we found increased MMP7 mRNA expression in BA 4 .9-fold 
above IHC (P<0 .02) and in extrahepatic bile ducts of mice 
with experimental BA (P=0 .045) . Immunostaining of normal 
human and mouse tissues revealed MMP7 predominantly in 
the gallbladder and extrahepatic epithelium, with minimal or 
no signal in intrahepatic bile ducts . Intrahepatic cholangiocytes 
expressed MMP7 at diagnosis of BA, but minimal or no signal 
was detected in non-BA cholestasis . Conclusion: High through-
put proteomics uncovered elevated serum levels of MMP7 in 
BA, with the highest discriminatory value from IHC when cou-
pled with GGT . Its unique expression in the biliary epithelium 
may form the biological basis for the distinct increase in early 
phases of disease .
Disclosures:
Jorge A . Bezerra - Grant/Research Support: Molecular Genetics Laboratory, 
CHMC, Gilead
The following people have nothing to disclose: Chatmanee Lertudomphonwanit, 
Reena Mourya, Lin Fei, Yue Zhang, Kevin E . Bove, Pranavkumar Shivakumar
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IL-1b/NFkB pathway promotes Parenteral Nutrition 
Associated Cholestasis (PNAC) in mice through inhibit-
ing LXR signaling and phytosterol transporter expres-
sion 
Karim C. El Kasmi, Padade Vue, Aimee Anderson, Michael W. 
Devereaux, Balasubramaniyan Natarajavelalar, Sarah Mckenna, 
Clyde Wright, Frederick J. Suchy, Ronald J. Sokol; Pediatrics, UC 
Denver, Aurora, CO
Background: PNAC complicates the care of patients with 
intestinal failure . In a mouse model, we showed that soy lipid 
(phytosterol)-containing PN synergizes with intestinal injury 
to promote PNAC . PNAC mice had pro-inflammatory macro-
phage activation, hepatic phytosterol retention and reduced 
mRNA for hepatocyte sterol (Abcg5/8) and bile (Abcb11 and 
Abcc2) transporters. Here we hypothesized that hepatic IL-1b 
activation was required for phytosterols to promote PNAC . 
Methods and Results: Adult C57/BL6 mice were given dex-
tran sulfate sodium (DSS) in drinking water to induce intestinal 
injury for 4 days followed by continuous infusion of phytoster-
ol-containing PN through a central venous catheter for 3, 7, 
and 14 days (DSS-PN); controls included PN without DSS, DSS 
without PN, and chow only . Cholestasis (increased serum total 
bilirubin and bile acids) and hepatocyte injury (AST, ALT) first 
appeared at 7d DSS-PN, increased at 14d, and were absent 
in all controls . Starting at 3 days, Il1b mRNA was increased in 
intrahepatic mononuclear cells and hepatic mRNA for Abcb11, 
Abcc2, Abcg5/8, and Nr1h3 (encoding LXR) was suppressed, 
indicating that Il1b induction preceded suppression of Nr1h3 
and Abcg5/8 and PNAC . In DSS-PN mice, hepatic caspase1 
was activated (promoting IL-1b synthesis) and serum IL-1b lev-
els were increased relative to controls . PNAC was prevented 
in IL-1R-/- and Caspase1-/- DSS/PN mice and in DSS/PN wt 
mice with pharmacological blockade of the IL1 receptor . These 
interruptions of IL-1b signaling also restored Abcb11, Abcc2, 
Nr1h3 and Abcg5/8 expression to levels observed in control 
mice . To test the hypothesis that NFkB downstream of IL-1b 
suppressed Nr1h3 and Abcg5/8 expression in PNAC mice, 
chromatin immunoprecipitation (ChIP) was performed on the 
Nr1h3 and Abcg5/8 promoters . Concomitant with increased 

binding of NFkB, binding of LXR was decreased in DSS-PN 
mice, which was reversed in IL1R-/- DSS-PN mice . In the human 
hepatocyte cell line HuH7, overexpression of NFkB was suffi-
cient to inhibit LXR driven ABCG5/8 expression . Moreover, 
IL-1b treatment of HuH7 cells increased binding of NFkB to the 
NR1H3 promoter, coinciding with reduced mRNA and protein 
levels of LXR and reduced ABCG5/8 mRNA, while pharma-
cological and genetic inhibition of NFkB in Il-1b treated cells 
restored LXR-mediated ABCG5/8 expression . Conclusion: In 
the pathogenesis of PNAC, hepatic IL-1b increases nuclear 
NFkB, which reduces Abcg5/8 expression through interfering 
with LXR expression and signaling . Reduced Abcg5/8 causes 
retention of phytosterols, which interfere with hepatocyte FXR 
signaling and expression of Abcb11 and Abcc2, thus promot-
ing cholestasis .
Disclosures:
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Ubiquitin conjugating enzyme Ubc13 negatively regu-
lates the development non-alcoholic fatty liver disease 
through induction of mitophagy
Yoon Seok Roh1, Ryosuke Uchiyama3, Hiroshi Matsushita1, Yoon 
Mee Yang1, Koichiro Ohashi1, Jihoon Kim2, Majid Gjassemian2, 
Xuefeng Wu2, Ekihiro Seki1; 1Cedars-Sinai Medical Center, Los 
Angeles, CA; 2University of California, San Diego, La Jolla, CA; 
3Hyogo College of Medicine, Nishinomiya, Japan
BACKGROUND & AIMS: Mitochondria is a key organelle for 
lipid metabolism, such as fatty acid β-oxidation (FAO), and its 
dysfunction has been suggested to be associated with non-al-
coholic fatty liver disease (NAFLD) . Mitophagy is the selective 
degradation of damaged mitochondria by autophagy and is 
a mechanism involved in mitochondrial quality control . Ubiq-
uitination is a post-translational modification and contributes 
to mitophagy . Ubc13 is the only known ubiquitin-conjugating 
enzyme (E2) specialized in K63-linked polyubiquitination . This 
study aims to investigate the mechanism by which Ubc13-de-
pendent ubiquitination regulates mitochondrial quality control 
in NAFLD . METHODS: Hepatocyte-specific Ubc13 knockout 
(Ubc13ΔHep) mice were generated and treated with high-fat 
diet (HFD) . Liver tissues, primary hepatocytes and mitochondria 
were collected and analyzed by histology, western blot, qPCR, 
electron microscopy . Oxidative phosphorylation (OXPHOS) 
and FAO of hepatocytes and live mitochondria were mea-
sured by Seahorse technology . Proteomics for liver tissues were 
performed using iTRAQ labeling . RESULTS: In NAFLD patients 
and genetically (Ob/Ob) and dietary (HFD)-induced mouse 
models of NAFLD, hepatic Ubc13 expression was significantly 
down-regulated . In HFD-fed mouse livers, Ubc13, LC3B-II, Par-
kin and p62 were translocated into mitochondria . Based on 
these findings, we hypothesized that a fatty liver condition 
caused mitochondrial damage, thereby inducing ubiquitination 
and mitophagy . We found that Ubc13 ablation dramatically 
increased accumulation of lipids after palmitate treatment in 
vitro and HFD feeding in vivo . Consistently, mitochondrial FAO 
was suppressed in Ubc13-deleted hepatocytes and enhanced 
in Ubc13-overexpressed cells . Our global proteomics analysis 
identified that ≈90% of mitochondrial proteins were down-reg-
ulated in the livers of Ubc13ΔHep mice . Abnormal OXPHOS 
was seen in Ubc13-deleted hepatocytes and live mitochondria . 
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In electron microscopy, we observed only fragmented mito-
chondria, which is prone to induce apoptosis, in Ubc13 null 
liver . Finally, we found that Ubc13 knockout hepatocytes had 
defects in mitophagy induced by mitochondrial damage with 
antimycin and oligomycin, while Ubc13-overexpressed cells 
had enhanced mitophagy . CONCLUSIONS: Our results suggest 
Ubc13-mediated ubiquitination of mitochondrial proteins as an 
essential process for mitochondrial quality control that prevents 
the development of NAFLD .
Disclosures:
Ekihiro Seki - Consulting: Tobira; Grant/Research Support: Nippon Zoki
The following people have nothing to disclose: Yoon Seok Roh, Ryosuke Uchi-
yama, Hiroshi Matsushita, Yoon Mee Yang, Koichiro Ohashi, Jihoon Kim, Majid 
Gjassemian, Xuefeng Wu
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Novel gut-microbiota based metagenomic signature for 
the non-invasive detection of advanced fibrosis in non-
alcoholic fatty liver disease: A prospective study
Rohit Loomba1,2, Victor Seguritan3, Weizhong Li3,4, Tao Long3, 
Niels Klitgord3, Archana Bhatt2, Parambir S. Dulai1,2, Richele Bet-
tencourt2, Sarah Highlander4, Marcus Jones3, Claude B. Sirlin2, 
Bernd Schnabl1,2, Lauren Brinkac5, Nicholas Schork4, Chi-Hua 
Chen2, David A. Brenner1,2, William Biggs3, Shibu Yooseph3,4, 
Craig Venter3,4, Karen Nelson3,4; 1Division of Gastroenterol-
ogy, University of California at San Diego, La Jolla, CA; 2NAFLD 
Research Center, University of California at San Diego, La Jolla, 
CA; 3Human Longevity, Inc, San Diego, CA; 4J. Craig Venter Insti-
tute, San Diego, CA; 5J. Craig Venter Institute, Rockville, MD
 Background and aims: The presence of advanced fibrosis in 
nonalcoholic fatty liver disease (NAFLD) is the most import-
ant predictor of hepatic decompensation and mortality . There 
are limited data on the diagnostic accuracy of gut-microbi-
ota derived signature for predicting the presence of advanced 
fibrosis . The aim of this study was to examine the diagnostic 
accuracy of a gut-microbiota derived metagenomic signature 
for predicting the presence of advanced fibrosis in NAFLD . 
Methods: In this prospective study, we characterized the micro-
biome signatures associated with advanced fibrosis (defined 
as stage 3 or 4 fibrosis) in 86 uniquely well-characterized 
biopsy and imaging-phenotyped patients with NAFLD . Gut 
microbiome compositions of the patients were determined 
using whole-genome shotgun sequencing of DNA extracted 
from stool samples . A predictive Random Forest model capa-
ble of distinguishing mild/moderate NAFLD (defined as stage 
0-2 fibrosis) from advanced fibrosis was built with quanti-
tative metagenome derived signatures of gut-microbiome 
data and patient metadata . The model and the presence of 
a microbiome signature were validated in two independent 
cohorts . Results: This study included 86 patients (female 56%) 
with biopsy-proven NAFLD, 72 of which had mild/moderate 
NAFLD, and 14 had advanced fibrosis . We identified a set of 
forty features (p-value <0 .006), which included 37 bacterial 
species, that were used to construct a Random Forest classifier 
model to distinguish mild/moderate NAFLD from advanced 
fibrosis . This model had a robust and statistically significant 
diagnostic accuracy (AUC 0 .936) for predicting the presence 
of advanced fibrosis . We then validated this model in 2 inde-
pendent cohorts; a) Among healthy older twins (N=16) AUC 
was 0 .81 by the trained Random Forest model, b) Among 
cases with NAFLD cirrhosis and healthy controls (N= 16 with 
NAFLD cirrhosis and N =33 controls) . Patient data and spe-
cies abundances from this cirrhosis-control cohort were used to 
train another Random Forest model that had an AUC of 0 .88 
after a feature elimination step (p-value < 0 .0001) . From the 

nine microbial species selected by this model, seven overlap 
with the 37 species selected by our original model (p-value < 
0 .0008) . Finally, we conducted an integrated stool microbi-
ome and serum metabolome analysis, and noted differences 
in the carbon and amino acid metabolisms of microbiomes 
associated with advanced fibrosis in NAFLD . Conclusion: This 
proof of concept study provides preliminary evidence to sup-
port the potential utility microbiome-derived signature to screen 
for advanced fibrosis and candidacy for anti-fibrotic treatment 
trials in NAFLD .
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Protease-Activated Receptor-2 (PAR2) Reduces Lipid-Ca-
tabolism and Promotes the Development of Hepatic Ste-
atosis in High Fat Diet 
Andrew M. Shearer2,1, Rajashree Rana1, Srijoy Guha1, Nga 
Nguyen1, James Baleja2, Lidija Covic1,2, Athan Kuliopulos1,3; 
1Center for Hemostasis and Thrombosis Research, Tufts Medical 
Center, Boston, MA; 2Department of Developmental, Molecular 
and Chemical Biology, Tufts Univerisity School of Medicine, Bos-
ton, MA; 3Oasis Pharamceuticals, Lexington, MA
Purpose: PAR2 is a signaling receptor that is highly abundant 
in hepatocytes, stellate, and inflammatory cells and which has 
been proposed to contribute to the metabolic and inflammatory 
processes that lead to the development of steatosis and NASH . 
The aim of this study is to investigate the underlying mecha-
nisms by which PAR2 alters hepatic metabolism giving rise 
to the development of steatosis in the context of diet induced 
obesity . The relationship between hepatic lipid accumulation 
and inflammation was examined using PAR2-deficient animals 
and the PAR2-inhibiting pepducin PZ-235 . Methods: We used 
two dietary mouse models: 16-week high fat diet (HFD, 60% 
Fat) and 16-week HFD with treatment of streptozotocin midway 
through dietary challenge . Mechanistic studies to interrogate 
the role of PAR2 in controlling hepatocellular metabolism were 
conducted using HepG2 and HuH7 cells . Results: We tested 
whether PAR2 plays an important role in hepatic lipid metab-
olism and hypothesized that inhibition or deficiency would 
lead to amelioration of the metabolic syndrome following HFD 
challenge . PAR2-deficient mice showed a striking 64% sup-
pression of diet induced obesity (p= 0 .00047) and their livers 
also showed a 74% reduction in NAFLD activity score (NAS, 
p= 0 .0055) . Further evaluation of plasma from PAR2-deficient 
mice found that these animals had: 48% lower cholesterol lev-
els (p= 0 .00011), 21% lower triglycerides (p= 0 .023), and 
a 54% increase in 3-hydroxy-butyrate (p= 0 .06) . Furthering 
these experiments we treated mice with streptozotocin midway 
through the HFD-challenge to induce a diabetic state . Mice 
deficient for PAR2 were observed to have 30% lower fasting 
blood glucose level (p= 0 .0015) compared to wildtype and 
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were 21% more sensitive to insulin (p= 0 .07) a result also 
observed with PZ-235 treatment (5 mg/kg/day) . Additionally 
there was a 27% decrease in the plasma triglyceride levels of 
mice treated with PZ-235 and a 42% decrease (p= 0 .011) 
in PAR2 deficient mice which also had 79% lower NAS (p= 
7 .2x10-6) . Analysis of liver and cultured hepatocytes revealed 
that PAR2 plays a role in the regulation of key genes involved 
in lipid metabolism and that PAR2 activation was closely asso-
ciated with increased lipid production, reduced catabolism, 
and the development of steatosis . These data indicate that the 
protease receptor, PAR2, plays an unexpectedly important 
role in the development of NAFLD and presents a novel point 
of therapeutic intervention in the treatment and prevention of 
NASH .
Disclosures:
Lidija Covic - Grant/Research Support: Oasis Pharmaceuticals, LLC
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Pharmacodynamic effects of the non-steroidal farnesoid 
X receptor (FXR) agonist GS-9674 in high fat, high cho-
lesterol diet fed cynomolgus monkeys
Dorothy French1, John T. Liles1, Henry Liu1, Erik G. Huntzicker1, 
Constantine S. Djedjos1, Claus Kremoser2, Robert P. Myers1, Wil-
liam Watkins1; 1Gilead Sciences, Foster City, CA; 2Phenex, Hei-
delberg, Germany
BACKGROUND:  GS-9674 is a selective, non-steroidal ago-
nist of the Farnesoid X Receptor (FXR) in development for the 
treatment of non-alcoholic steatohepatitis (NASH) . FXR, which 
is highly expressed in the intestine and liver, is the primary 
regulator of bile acid homeostasis . In rodents, oral GS-9674 
administration leads to fibroblast growth factor 15 (FGF19 in 
humans) production and down-regulation of bile acid synthesis, 
hepatic lipogenesis and gluconeogenesis, consistent with FXR 
agonism . Our aim was to evaluate the pharmacodynamics of 
GS-9674 in non-human primates fed a high fat, high choles-
terol diet to model the metabolic dysregulation observed in 
patients with NASH . METHODS: Male cynomolgus monkeys 
were fed a high fat (24%), high cholesterol (1 .7%) diet 4 weeks 
prior to and during 12 weeks of treatment with GS-9674 (10 
or 30mpk daily, or 30mpk BID) or vehicle . Blood samples were 
collected to evaluate levels of GS-9674, FGF19 (by ELISA), 
bile acids (LC-MS), 7-hydroxy-4-cholesten-3-one (C4; HPLC) 
and cholesterol, and FXR target genes in liver and ileum were 
assessed by NanoString . RESULTS: Monkeys fed a high fat, 
high cholesterol diet developed a progressive increase in body 
weight, serum cholesterol and bile acids . Compared with vehi-
cle, serum FGF19 increased with all doses of GS-9674, and 
C4 and bile acids were significantly reduced with 30mpk BID 
(C4 AUC24 351 vs . 61 mg h/dL; bile acids 1515 vs . 274 
pmol/g p= .02) . GS-9674 30mpk BID caused mean reduc-
tions of 74% and 86% in total cholesterol (TC; p= .03) and 
low density lipoprotein-cholesterol (LDL-C; p= .02), respectively . 
These reductions were associated with a 78% mean decrease 
in serum apolipoprotein B (ApoB; p= .005) and a 3-fold 
increase in hepatic LDL receptor (LDL-R) transcript . Serum high 
density lipoprotein-cholesterol (HDL-C) levels were unaffected 
by GS-9674 treatment . Consistent with the reductions in bile 
acids and cholesterol, key FXR-related transcripts in the liver 
were reduced up to 50% (cyp7a, Srebp1c) or increased up to 
4-fold (AbcB4, Bsep) . In the ileum, FXR target transcripts shp 
and fgf19 were increased 20-fold and 27-fold, respectively . 
CONCLUSIONS: In monkeys fed a high fat, high cholesterol 

diet, the FXR agonist GS-9674 led to FGF19 production and 
significantly reduced serum bile acids, cholesterol, LDL-C, and 
ApoB . These reductions in TC, LDL-C and ApoB and increased 
LDL-R are consistent with increased catabolism of LDL particles 
and were not associated with changes in HDL-C . The data 
in this non-human primate model demonstrate that GS-9674 
reverses diet-induced dyslipidemia and supports its investiga-
tion in patients with NASH .
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An lncRNA H19/PTBP1 metabolic circuit to control 
SREBP1 protein stability and hepatic lipogenesis
Chune Liu1, Zhihong Yang1,2, Sang-Min Lee1, Michele Beaudoin1, 
Li Wang1,2; 1PNB, University of Connecticut, Storrs, CT; 2Veterans 
Affairs Connecticut Healthcare System, West Haven, CT
Background and Aim: Paternally imprinted and maternally 
expressed H19 is one of the first identified long non-coding 
RNAs (lncRNAs) . It is abundantly expressed in embryonic liver 
and is repressed after birth . However, its expression is reac-
tivated in human fibrotic and cirrhotic livers, implicating an 
important role in hepatic function . The present study aims at 
elucidating the function of H19 in hepatic lipid homeostasis . 
Methods: C57BL/6J and OB/OB male mice at the age of 6 
weeks were injected with AAV8-Null or AAV8-H19 virus for 
gene overexpression or knockdown . High fat and high sugar 
(HFHS) diet was used to induce steatosis . RNA pull down 
and LC/MS were used to identify H19RNA-interaction pro-
tein . RNA-In Situ Hybridization was conducted to detect the 
subcellular localization of H19 . Co-IP/Western blot were per-
formed to determine protein-protein interaction . Immunohisto-
chemistry was employed for histological analyses . qPCR and 
Western blot were performed to evaluate mRNA and protein 
expression . Dual-Luciferase Reporter Assay was performed to 
examine promoter activity . Results: H19RNA is activated by 
fatty acids in hepatocytes and in diet- and genetic-induced 
fatty liver . Hepatic overexpression of H19RNA augments fatty 
acid-induced lipid accumulation and induces severe steato-
sis and insulin resistance by reprograming lipid and glucose 
metabolic pathways, including the activation of p-ERK, p-AKT, 
p-JNK, and p-P38 . H19RNA interacts with polypyrimidine 
tract-binding protein 1 (PTBP1) protein instigating its dynamic 
shuttling between nucleus and cytoplasm, and enhances PTBP1 
interaction with the master lipogenic protein sterol regulatory 
element-binding protein 1c (SREBP1c) . PTBP1 in turn promotes 
SREBP1c protein stability, facilitates its nuclear translocation 
and stimulates its lipogenic activities . These data unveil H19 
as an important modulator of hepatic lipogenic program by 
promoting PTBP1-mediated SREBP1c activity . Conclusion: H19 
serves as a lipid sensor to dictate hepatic metabolic homeosta-
sis through the H19/PTBP1/SREBP1c circuit .
Disclosures:
The following people have nothing to disclose: Chune Liu, Zhihong Yang, Sang-
Min Lee, Michele Beaudoin, Li Wang



72A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

132
Farnesoid X Receptor Obeticholic Acid Improves both 
Liver Complications and Atherosclerosis in the Obese, 
Insulin Resistant, Diet-Induced NASH (DIN) Mouse. 
A Nutritional Model for Evaluating Drugs Affecting 
Non-Alcoholic Liver Diseases.
Francois Briand, Emmanuel Brousseau, Marjolaine Quinsat, Clem-
ent Costard, Thierry Sulpice; PHYSIOGENEX SAS, LABEGE, France
Background: Non-alcoholic steato-hepatitis (NASH) increases 
the risk of cardiovascular diseases (CVD) in the context of met-
abolic syndrome . To evaluate novel drugs on both NASH and 
atherosclerosis, preclinical models are thus needed, but several 
of them do not exhibit obesity, insulin resistance, nor athero-
sclerosis . We previously validated a diet-induced NASH (DIN) 
C57BL6/J mouse model that integrates obesity, insulin resis-
tance and NASH . Here we further developed the model using 
LDL-receptor knock out (LDL-r KO) mice, to evaluate the effects 
of obeticholic acid (OCA) on both NASH and atherosclerosis . 
Methods: LDL-r KO mice were fed a control chow with normal 
water (CC) or a high fat (60%)/high cholesterol (2%) diet (DIN) 
with water supplemented with fructose (10%) for 16 weeks . 
After 6 weeks of diet, mice under DIN were fed the same diet 
without (control) or with OCA at 25mg/kg/day in the diet for 
10 weeks, a dose initially evaluated in DIN C57BL6/J mice . 
Body weight and plasma parameters were followed during 
treatment, then liver lipids, liver/aorta histology analysis and 
NAS score were evaluated at the end of treatment . Results: In 
C57BL6/J DIN mice, a first set of experiment confirmed the 
efficacy of OCA with significant reduction in body weight, 
HOMA-IR index of insulin resistance, plasma ALT and NAS 
score . Compared to CC LDL-r KO mice, LDL-r KO DIN mice 
showed higher body weight (CC: 30 ± 0 .4 vs . DIN: 37 ± 
1 .7g), HOMA-IR (CC: 5 .5 ± 1 .0 vs . DIN: 19 .3 ± 5 .3 mM x 
μU/mL/22 .5), plasma ALT (CC: 87 ± 11 vs . DIN: 208 ± 39 
U/L) and plasma total cholesterol (CC: 2 .6 ± 0 .1 vs . DIN: 
11 .1 ± 0 .8 g/L) after 16 weeks of DIN diet (all p<0 .01) . LDL-r 
KO DIN mice had significantly higher hepatic triglycerides 
(CC: 46 ± 5 vs . DIN: 376 ± 66 nmol/mg protein) and total 
cholesterol (CC: 11 ± 1 vs . DIN: 243 ± 52 nmol/mg protein) 
levels, concomitant with hepatocyte ballooning, inflammation 
and fibrosis . LDL-r KO DIN mice also showed advanced ath-
erosclerosis lesion area and lipid accumulation, and higher 
VCAM-1 expression (9-fold, 1 .6-fold, and 2-fold higher vs . CC, 
p<0 .001) . Compared with control DIN LDL-r KO mice, OCA 
significantly reduced plasma ALT and total cholesterol by 48 
and 56% . OCA significantly reduced hepatic triglycerides and 
total cholesterol levels, as well as total NAS score by 45, 64 
and 51%, respectively . Significant reduction in atherosclerosis 
lesion area and lipid accumulation was also observed with 
OCA . Conclusion: OCA improves metabolic disorders in both 
C57BL6/J and LDL-r KO DIN mice . The LDL-r KO represents a 
useful model to evaluate the potential of novel drugs to reduce 
CVD risk in the context of NASH and metabolic syndrome .
Disclosures:
Francois Briand - Employment: PHYSIOGENEX SAS; Management Position: 
PHYSIOGENEX SAS
Emmanuel Brousseau - Employment: PHYSIOGENEX SAS
Marjolaine Quinsat - Employment: PHYSIOGENEX SAS
Clement Costard - Employment: PHYSIOGENEX SAS
Thierry Sulpice - Employment: PHYSIOGENEX SAS; Stock Shareholder: PHYS-
IOGENEX SAS

133
The natural history of primary sclerosing cholangitis in 
500 children: data from the Pediatric PSC Consortium
Mark R. Deneau1, Wael El-Matary2, Raghu Varier3, Anasta-
sia Konidari4, Tamir A. Miloh5,6, Eyal Shteyer7, Oren Ledder7, 
Reham Abdou8, Bernadette Vitola9, Matjaz Homan10, Alexan-
dra Papadopoulou11, Katryn N. Furuya12, Kyung M. Kim13, M. 
Woynarowski14, Madeleine Gottrand15, Frederic Gottrand15, 
Annemarie Broderick16, Pamela L. Valentino17, Mercedes Marti-
nez18, Amanda Ricciuto19, Binita M. Kamath19, Veena L. Venkat20, 
Nitika Gupta21, Raffaele Iorio22, Fateh Bazerbachi23, Mounif 
El-Youssef23, Mansi Amin5, Niamh OCathain16, Khaled Alqoaer25, 
Kaija-Leena Kolho24, Marcus Auth26, Sylvia Doan1, M. K. Jensen1; 
1Pediatric Gastroenterology, University of Utah, Salt Lake City, UT; 
2University of Manitoba, Winnipeg, MB, Canada; 3NW Pediat-
ric Gastroenterology, LLC, Portland, OR; 4University of Liverpool, 
Liverpool, United Kingdom; 5Texas Children’s Hospital, Houston, 
TX; 6Phoenix Children’s Hospital, Phoenix, AZ; 7Shaare Zedek 
Medical Center, Jerusalem, Israel; 8State University of New York, 
Buffalo, Buffalo, NY; 9Medical College of Wisconsin, Milwaukee, 
WI; 10University Medical Centre Ljubljana, Ljubljana, Slovenia; 
11University of Athens, Athens, Greece; 12Sidney Kimmel Medical 
College at Thomas Jefferson University, Wilmington, DE; 13Univer-
sity of Ulsan College of Medicine, Seoul, Korea (the Democratic 
People’s Republic of); 14Children’s Memorial Health Center, War-
saw, Poland; 15Universite de Lille, Lille, France; 16University Col-
lege Dublin, Dublin, Ireland; 17Yale University School of Medicine, 
New Haven, CT; 18Columbia University College of Physicians and 
Surgeons, New York, NY; 19University of Toronto, Toronto, ON, 
Canada; 20Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, 
PA; 21Emory University School of Medicine, Atlanta, GA; 22Univer-
sity of Naples Federico II, Naples, Italy; 23Mayo Clinic, Rochester, 
MN; 24University of Helsinki, Helsinki, Finland; 25Prince Salman 
North West Armed Forces Hospital, Tabuk, Saudi Arabia; 26Alder 
Hey Children’s NHS Foundation Trust, Manchester, United King-
dom
Background: Data on the natural history of pediatric primary 
sclerosing cholangitis (PSC) have been limited to small case 
series . To address this gap we created a multicenter, inter-
national consortium of 26 liver centers, and ascertained the 
largest cohort of pediatric PSC patients to date . Methods: We 
collected all available cases of PSC diagnosed before age 
18 years . We conducted a survival analysis from the date of 
PSC diagnosis to the date of diagnosis of portal hypertension 
(defined as ascites, encephalopathy or esophageal varices), 
biliary stricture requiring intervention (defined as dilation, stent-
ing or biliary drainage) due to obstruction/cholangitis, chol-
angiocarcinoma, liver transplantation, or liver-related death . 
Results: We identified 500 patients (60% male, mean age 
12 years at diagnosis) with mean of 5 .2 person-years of fol-
low-up; 76% had inflammatory bowel disease and 35% had 
overlap with autoimmune hepatitis . 4% had portal hypertensive 
complications at PSC diagnosis . Survival free of portal hyper-
tension was 77% (95%CI 73-82) at 5 years and 59% (95%CI 
50-67) at 10 years . After diagnosis of portal hypertension, 
survival with native liver was 36% at 5 years (95%CI 25-47) . 
2% of all patients had biliary strictures requiring intervention 
at the time of PSC diagnosis . Survival free of biliary strictures 
requiring intervention was 84% (95%CI 80-88) at 5-years and 
73% (95%CI 65-80) at 10-years . After first biliary intervention, 
survival with native liver was 31% at 5 years (95%CI 18-46) . 
Cholangiocarcinoma developed in 1 .2% overall at a median 
of 2 .6 years after diagnosis . Liver transplantation occurred in 
16% overall . Survival with native liver was 87% (95%CI 83-90) 
at 5 years and 64% (95%CI 55-72) at 10 years . Death from 
liver disease occurred in 1 .2% (6/500) overall at a median 
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of 11 years after diagnosis . Survival free of any of the above 
adverse liver outcomes (portal hypertension, biliary stricture 
requiring intervention, cholangiocarcinoma, liver transplanta-
tion or death) was 68% (95%CI 62-72) at 5 years and 49% 
(95%CI 41-57) at 10 years . Conclusions: These multicenter 
data represent the most comprehensive picture of the natural 
history of PSC in children to date . Pediatric PSC has a chronic, 
progressive and relentless course . Over half of patients will 
develop an adverse liver outcome within 10 years of diagno-
sis . The identification of portal hypertensive complications or a 
biliary stricture requiring intervention represents a tipping point 
in the natural history of the disease, with two thirds of these 
patients requiring liver transplantation within 5 years .
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Liver transplantation in severe neurological forms of 
Wilson disease; a multicentric French experience
Rodolphe Sobesky1,2, Aurelia Poujois2,3, Anne-Sophie Brunet4,2, 
Emmanuel Broussolle2,4, Olivier Guillaud2,4, Ephrem Salame5, 
Francois Maillot6, Claire Vanlemmens7, Bogdan Hermeziu8, 
Wassilios Meissner9, Victor de Ledinghen10, Rene Adam1, Daniel 
Cherqui1, Denis X. Castaing1, Didier Samuel1, France Woimant1, 
Jean-Charles Duclos-Vallee1; 1Centre Hépato-Biliaire, AP-HP Hôpi-
tal Paul Brousse, Villejuif, France; 2Centre de reference Maladie 
de Wilson, Paris, France; 3Neurologie, Hopital Lariboisiere, Paris, 
France; 4Service de Gastroentérologie, Hépatologie et Nutri-
tion Pédiatriques, CHU Lyon, Lyon, France; 5Service de Chirur-
gie digestive et de transplantation hépatique, CHU Tours, Tours, 
France; 6Service de Medecine interne, CHU Tours, Tours, France; 
7Hopital Jean Minjoz, Besancon, France; 8CHU BICETRE, Kremlin 
Bicetre, France; 9Hopital Pellegrin, Bordeaux, France; 10Hopital du 
Haut Leveque, Bordeaux, France
Introduction . The standard treatment of Wilson disease (WD) is 
chelating copper agent or zinc salts . Liver transplantation (LT) 
is indicated in cases of immediate severe liver failure or severe 
worsening under treatment . The indication of LT in neurologi-
cal forms without liver decompensation remains controversial . 
Aim. The aim of this study was to evaluate the benefit of LT in 
WD with severe neurological symptoms without decompen-
sated liver function . Methods . This is a retrospective study . 
From 2002 to 2015, seventeen patients underwent a LT in 
France for severe neurological complications of WD without 
improvement despite medical treatment, without liver failure . 
All patients received chelating copper and 4 patients received 
chelating copper with zinc salts . Twelve patients presented a 
worsening after diagnosis of WD and 5 patients after a treat-
ment interruption without improvement after a well-conducted 
treatment . Assessment of the severity of the disease was done 
with the Unified WD Rating Scale (UWDRS) before and after 
LT . Results . Main neurological symptoms combined dystonic 
postures (15/17), parkinsonian syndrome (9/17) and tremor 
(3/17) . Mean age at diagnosis of WD was 17 .9 [6-39] years 

and the interval time between worsening and LT was 12 .6 
[3-24] months . Mean age at LT was 20 .2 [11-41] years . For 
all patients, an emergency procedure was needed to access to 
the transplantation . All patients had cirrhosis after analysis of 
the native liver . The CHILD score was A for all patients at the 
time of transplantation . The mean follow-up time after trans-
plant was 51 .8 [3-156] months . Survival was 84%, 75% and 
66% at 1, 2 and 5 years respectively . For patients died after 
LT from severe sepsis, after an interval of 16 [1 .5-36] . All of 
these 4 patients had a severe sepsis with a stay in intensive 
care unit before LT . Twelve (70%) needed a nutritional support 
(gastrostomy or jejunostomy) and 9 (53%) a tracheotomy in a 
context of swallowing disorders . All of patients alive presented 
an improvement after LT . The mean percentage of improvement 
of UWDRS was 61 .2% (±22 .2) . According to the percentage 
of improvement 6 patients (35%) presented a major improve-
ment (>70%), 5 patients a moderate improvement (30% to 
70%) and 2 (12%) a mild improvement (<30%) . Conclusion . 
Liver transplantation is an effective treatment option in Wil-
son disease for patients with worsening neurological symptoms 
despite medical treatment, even in the absence of liver fail-
ure . Patients with unfavorable evolution died of severe sepsis . 
A long history of fixed neurological symptoms and previous 
severe sepsis represent pejorative factors
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A Simple Summative Measure of Hepatocellular Car-
cinoma (HCC) Burden predicts Tumor Recurrence after 
Liver Transplantation (LT): The FLM coordinate classifica-
tion 
Scott W. Biggins1, Eric Nordstrom1, Jane Gralla1, Kristen Camp-
bell1, Clair Palmer1, Trevor L. Nydam1, Kiran Bambha1, Jennifer 
L. Dodge2; 1University of Colorado Denver, Aurora, CO; 2UCSF, 
San Francisco, CA
Risk of post-LT recurrent HCC (rHCC) depends on pre-LT HCC 
burden, tumor behavior, and treatment (Rx) response . Since 
10/2015, LT priority for HCC is delayed 6 months . AIMS To 
1) Develop an objective measure of HCC burden, incorpo-
rating tumor behavior and Pre-LT HCC Rx response over time 
2) Examine effects of a 6 month delay to LT on post-LT rHCC 
METHODS With UNOS data from 2002-2014, we identified 
LT recipients with HCC (any stage), assessed HCC size (total 
diameter), Pre-LT HCC Rx, and post-LT rHCC . HCC burden was 
measured at 3 dates on the waitlist (F,L,M): First, Last, Max 
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(date of max total diameter) . HCC burden at each date was 
classified as: A:<Milan; B:Milan; C:>Milan to UCSF; D:>UCSF . 
rHCC rates with sufficient precision (95%CI ≤15% from point 
estimate) were plotted in 3 dimensions [Figure] . Chi-Square 
tests assessed associations of FLM coordinates with rHCC . 
Confounders (age, sex, race, MELD, wait-time, pre-LT HCC 
Rx, AFP, DRI) were assessed . RESULTS Of 16558 recipients, 
63% had any pre-LT HCC Rx and 1233 (7 .4%) had post-LT 
rHCC . Pre-LT HCC Rx was less common and rHCC rate higher 
in 11335 recipients with wait-time <6 months (54% HCC Rx, 
8 .4% rHCC) vs 5223 recipients waiting ≥6 months (83% HCC 
Rx, 5 .5% rHCC); p<0 .001 . rHCC rate increased with AFP ever 
≥500 or ≥1000;p<0 .001 . HCC burden (Class A, B, C, D) 
was associated with rHCC at each time point (F,L,M); p<0 .05 . 
When HCC burden was plotted by FLM, rHCC rate (shown 
as bubble volume) was high (≥15%) in FLM classes DDD and 
CCC . Yet, rHCC was low (<10%) when Last and Max did not 
exceed Class B (Milan): as in AAA, AAB, ABB, BAB, BBB . 
rHCC was low (<10%) with successful downstaging, that is, 
when Last was Class A (<Milan) and Max did not exceed First, 
as in Classes: BAB, CAC and DAD . CONCLUSIONS Unlike 
current allocation policy that only uses HCC burden at one 
time point (Last), the FLM is a summative measure of HCC bur-
den that incorporates tumor behavior and treatment response . 
FLM can characterize pre-LT HCC tumor burden over time, can 
predict post-LT rHCC and may be a useful tool for assessing LT 
priority for candidates with HCC .
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Hemodynamic Effects Of Carvedilol Plus Simvastatin In 
Cirrhosis With Portal Hypertension And No-Response To 
β-Blockers: A Double-Blind Randomized Trial
Edilmar Alvarado-Tapias1, Alba Ardèvol1,2, Oana Pavel1, Rosa 
Montañés1, Marianette Murzi1, Elida Oblitas Susanibar1, Maria 
Poca1,2, Xavier Torras1,2, Càndid Villanueva1,2; 1Hospital de la 
santa creu i sant pau, Barcelona, Spain; 2Centro de Investigación 
biomédica en red en Enfermedades Hepáticas y Digestivas, Bar-
celona, Spain
In cirrhosis with portal hypertension, Carvedilol (Cv) is more 
effective than traditional non-selective β-blockers (NSBB) to 
reduce the hepatic venous pressure gradient (HVPG) . Statins 
also improve portal hypertension by reducing the intrahepatic 
vascular resistance . However, whether the addition of statins 
may improve the hemodynamic effects of Cv in cirrhosis with 
clinically significant portal hypertension (CSPH) has not been 
clarified . The aim of this study was to evaluate whether the 
addition of simvastatin (Sv) to Cv can improve the hemody-
namic effects of Cv alone in cirrhosis with CSPH and without 
response to NSBB . METHODS: Patients with cirrhosis, CSPH 
and high-risk esophageal varices without previous bleeding, 
referred for primary prophylaxis, were consecutively included . 
A hemodynamic study was performed and HVPG was mea-
sured before and after i .v . propranolol (0 .15 mg / kg) . Acute 
responders (defined by HVPG decrease ≥20% from baseline) 
were treated with nadolol (Nd) and non-responders with Cv . 
Once NSBB (either Nd or Cv) had been titrated, patients 
were randomized to receive placebo (Pb) or Sv (40 mg/d) in 
double-blind conditions . A second hemodynamic study was 
performed at 1 month to assess chronic response and once 
measurements had been completed a standard liquid meal 
was given repeating measurements 20 to 30 minutes later . 
RESULTS: 87 patients were randomized (70 treated with Cv) to 
receive either Pb (N=44) or Sv (N=43) . Baseline clinical and 
hemodynamic characteristics were similar . The HVPG decrease 
significantly at 1 month in both groups and such a decrease 
was higher with NSBB+Sv than with NSBB+Pb (15 .2±13% 
vs 10 .4±9%, P= 0 .05) achieving a greater rate of chronic 
response (HVPG decrease ≥20%: 37% vs 18%, P= 0 .05) . In 
acute non-responders, the HVPG decreased significantly both 
with Cv+Pb (from 19 .5±3 to 17 .4±3 mmHg, P<0 .001) and 
with Cv+Sv (from 20 .0±3 mmHg to 16 .8±4 mmHg, P< 0 .001) 
and such a decrease was slightly greater with Cv+Sv than with 
Cv+Pb (16 .0±12% vs 10 .3±9%, P= 0 .06) . The postprandial 
increase of HVPG was markedly attenuated with Sv: mean 
increase of 11 .4±14% with Cv+Sv vs 22 .9±18% with Cv+Pb 
(P= 0 .03) . The rate of patients in who the HVPG increased by 
≥10% after meal was 79% with Cv+Pb vs 46% with Cv+SV (P= 
0 .03) . CONCLUSIONS: In high-risk patients with no-response to 
traditional NSBB, Cv achieve a significant reduction in HVPG 
and such a reduction is significantly increased with the addi-
tion of Sv . In these patients, combined treatment with Cv+Sv 
achieve a marked and significant attenuation of the postpran-
dial HVPG increase . These results suggest that the addition of 
Sv may improve the clinical efficacy of Cv alone .
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Are There Upper Limits in Tumor Burden for Successful 
Down-staging of Hepatocellular Carcinoma to Liver 
Transplant? Analysis of the “All-comers” Down-staging 
Protocol 
Jasmine Rassiwala1, Neil Mehta1, Jennifer L. Dodge2, Eduard Pol-
tavskiy2, John P. Roberts2, Francis Y. Yao1,2; 1Medicine, University 
of California San Francisco, San Francisco, CA; 2Surgery, Univer-
sity of California San Francisco, San Francisco, CA
Background: Patients with hepatocellular carcinoma (HCC) 
meeting the University of California, San Francisco down-stag-
ing (UCSF-DS) criteria who achieved successful down-staging 
to Milan criteria had similar outcomes after liver transplant 
(LT) compared to those with HCC initially within Milan criteria 
(Hepatology 2015; 61:1968-1977) . Little is known about the 
likelihood of successful down-staging and post-LT outcomes for 
patients with tumor burden initially exceeding the UCSF-DS 
criteria, defined as “all-comers” . Methods: We compared the 
intention-to-treat (ITT) and post-LT outcomes of down-staging to 
Milan criteria between the all-comers group (n=74) and those 
meeting the UCSF-DS criteria (n=133) between 2005-2014 . A 
minimal observation of 6 months from successful down-staging 
to LT listing was required for the all-comers group . Chi-square 
and Wilcoxon tests were used to compare groups . Competing 
risk method was used to estimate the cumulative probability 
of dropout and LT . Kaplan-Meier survival was compared by 
the log-rank test . Results: There were no significant differences 
at baseline between all-comers and UCSF-DS groups in the 
median alpha-fetoprotein (24 vs 22 ng/dl), MELD score (10 
vs 10) and Child-Pugh score (6 vs 6) . The median sum of the 
largest tumor diameter plus number of tumors was 8 .4 for 
all-comers (IQR 7 .5-10 .5) vs 6 .8 for UCSF-DS (6 .2-7 .3) . More 
patients in the all-comers group had ≥3 local regional therapy 
compared to the UCSF-DS group (76% vs 46%, p=0 .002) . 
Successful down-staging to Milan criteria was initially achieved 
in 65% in the all-comers group vs 84% in the UCSF-DS group 
(p=0 .002) . In the all-comers group, successful down-staging 
was negatively associated with increasing sum of the largest 
tumor diameter plus the number of tumors (HR 0 .87, p=0 .04) . 
The cumulative probability of dropout was higher (80% vs 36% 
at 3 years, p<0 .001) and LT was lower (13% vs 51% at 2 
years, p<0 .001) for all-comers vs UCSF-DS . The 5-year ITT 
survival was lower for all-comers vs UCSF-DS (21% vs 56%, 
p<0 .001) . Only 12% of patients in the all-comers group under-
went LT . Child’s class C was the only factor associated with 
decreased likelihood of LT . The post-LT 5-year patient survival 
was 50% for all-comers vs 79% for UCSF-DS (p=0 .51) and 
recurrence-free probability was 40% for all-comers vs 86% for 
UCSF-DS (p=0 .008) . Conclusion: We observed a significantly 
lower probability of LT as well as inferior ITT and post-LT out-
comes following down-staging in the all-comers group when 
compared to the UCSF-DS group . Our results suggest that an 
upper limit in the tumor burden exists beyond which successful 
LT after down-staging becomes an unrealistic goal .
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Improving outcomes for liver transplantation in critically 
patients with cirrhosis; evidence of an era effect and 
implications for recipient selection.
William Bernal, Mark J. McPhail, Varuna Aluvihare, Nigel Heaton, 
Julia Wendon, John G. O’Grady; Institute of Liver Studies, Kings 
College Hospital, London, United Kingdom
Background: In cirrhotic patients undergoing liver transplanta-
tion (LT), hospitalisation status and requirement for critical care 
support at time of surgery impact negatively on post-LT survival . 
Survival after LT in critically ill patients with acute liver fail-
ure has shown dramatic improvement over time . In a national 
cohort we evaluated whether similar changes had occurred in 
critically patients with cirrhosis, determining current outcomes 
and associations with patient survival . Methods: Patients under-
going first LT with cirrhosis without malignancy from 1994 to 
2016 were identified from the United Kingdom NHS Blood & 
Transplant (NHSBT) dataset . They were classified by pre-LT hos-
pitalisation status as Non-hospitalised (NH), hospitalised with-
out organ failure/support (HNOF) or hospitalised with organ 
failure and/or need for support (HOFS) with high grade (≥3) 
encephalopathy (HE) or receiving renal replacement therapy 
(RRT) or ventilation . Patient survival was assessed using Kaplan 
Meier analysis and Cox Proportional hazards modelling . 
Results: 8175 patients were studied, of whom NH n=6778 
(83%), HNOF n=1126 (14%) and HOFS n=271 (3%) . One-
year patient survival differed between the groups NH 90%, 
HNOF 86%, HOFS 76 %, (p<0 .0001, log-rank) . On compari-
son of eras 1994-2005 (early, n=4284) and 2006-2016 (late, 
n=3891), improved 1-year patient survival was seen in all hos-
pitalisation groups but was greatest in HOFS which increased 
from 66% to 89% (p<0 .001) . HOFS patients in early (n=150) 
and late (n=121) eras showed no difference in age (Median 
49 yrs (IQR 41-57) vs . 51 (43-59)), MELD score (34 (26-40) 
vs . 32 (27-37) p=0 .08) or use of ventilation . However, fewer 
late era cases had high-grade HE (28% vs . 46%, p<0 .005) 
and had lower pre-LT bilrubin (9 mg/dl (2 .8-18 .6) vs . 14 .1 
(4 .4-29 .8), p<0 .01) and creatinine (1 .24 mg/dl (0 .85-1 .8) 
vs . 1 .93 (1 .2-3 .16), p<0 .001) . In HOFS patients use of grafts 
from deceased cardiac death donors increased from 2% to 
17% in the late era (p<0 .001) with higher donor age and BMI 
(p<0 .001) . On cox regression analysis, era of LT, requirement 
for RRT and presence of high-grade HE at LT were independent 
predictors of non-survival in HOFS patients . Conclusions: Sur-
vival for hospitalised critically ill cirrhotic patients undergoing 
LT has improved markedly over time, despite increased use of 
sub-optimal grafts . Identification and transplantation at an ear-
lier stage of critical illness, prior to severe HE onset and need 
for RRT is likely to further improve outcomes . These improving 
results may form the basis for liberalisation of selection criteria 
for LT from the critical care setting . Acknowledgements: NHSBT 
for provision of data .
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Fibroblast growth factor 15 overexpressed in both liver 
and intestine suppresses bile acid biosynthesis and pro-
motes liver regeneration
Bo Kong, Runbin Sun, Yang Pan, Jianliang Shen, Grace L. Guo; 
Department of Pharmacology and Toxicology, Rutgers University, 
Piscataway, NJ
Fibroblast growth factor 15/19 (FGF15 in mice; FGF19 in 
humans) is the major mediator for feed-back suppression of 
bile acid (BA) biosynthesis by the FGF15/19/FGFR4 axis and 
thus is critical for maintaining BA homeostasis . In addition, 
FGF15 participates in liver regeneration in mice after partial 
hepatectomy and FGF19 might be involved in tumorigenesis 
in humans . It’s well known that species difference exists for 
tissue distribution between the orthologs of human FGF19 and 
mouse FGF15 in that FGF19 is expressed in both hepatocytes 
and enterocytes, whereas FGF15 is only expressed in entero-
cytes . Knowledge gaps exist regarding differential roles in 
maintaining BA homeostasis between hepatic and intestinal 
FGF19 in humans, and the mechanisms for promoting liver 
regeneration by FGF15 or increased BA levels in mice are not 
fully understood . In this work, using the Tet-Off inducible gene 
expression system, we have generated FGF15 transgenic (TG) 
mice with inducible and high FGF15 expression in both liver 
and intestine, which could be shut down by administration of 
doxycycline (Dox) . Overexpression of FGF15 in intestines and 
liver drastically suppressed the expression of genes involved 
in BA synthesis, including Cyp7a1, Cyp8b1, Cyp27a1,and 
Cyp7b1, thereby reducing the BA pool size to 20-30% of that 
of control mice . Dox administration resulted in FGF15 overex-
pression only in intestines, which still significantly suppressed 
BA synthesis to a similar degree to that with overexpression of 
FGF15 in both liver and intestines, demonstrating that intestinal 
FGF15 is the major mediator for suppressing BA biosynthe-
sis . Furthermore, even with lower BA levels, FGF15 TG mice 
showed increased cell proliferation in the liver, revealed by 
increased expression of Cyclin D1 and E1, as well as bro-
modeoxyuridine (BrdU) incorporation . Two-thirds partial hepa-
tectomy (PHx) was performed to study the roles of FGF15 in 
liver regeneration . The results showed that FGF15 TG mice 
showed accelerated liver regeneration, supported by increased 
Cyclin D1 and E1 expression at 24 and 36 hrs after PHx, as 
well as by increased BrdU incorporation . In summary, FGF15 
overexpression in liver and intestines suppresses BA synthesis, 
with intestinal FGF15 playing a major role . Moreover, FGF15 
promotes cell proliferation and liver regeneration following 
PHx independent of BA levels .
Disclosures:
Grace L . Guo - Consulting: NGM
The following people have nothing to disclose: Bo Kong, Runbin Sun, Yang Pan, 
Jianliang Shen
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Obeticholic acid markedly attenuates liver injury and 
reverses repressive epigenetic marks in the common bile 
duct ligated mouse
Natarajan Balasubramaniyan1, Michael W. Devereaux1, David J. 
Orlicky3, Frederick J. Suchy1,2; 1Pediatrics, University of Colorado 
Denver, Aurora, CO; 2Pediatrics, Children’s hospital colorado 
research institute, Aurora, CO; 3Pathology, University of Colorado 
Denver, Aurora, CO
The bile acid agonist obeticholic acid is being used success-
fully in clinical trials to treat cholestatic and fatty liver disease . 
However, the mechanisms underlying the therapeutic effects of 

this agent are not well understood . After 3 days of common 
bile duct ligation (CBDL) there were extensive areas of hepato-
cyte necrosis that were markedly attenuated by treatment of 
mice with obeticholic acid (30 mg ./kg/d by gavage x 4 days 
by gavage) . PCR expression profiling (Qiagen pathways) of 
mouse liver after 3 days of CBDL revealed dramatic changes 
in expression of histone modifying enzymes and liver enriched 
microRNAs . There was depression of several enzymes critical 
for activating FXR-target gene expression including the histone 
H3 lysine 4 methyltransferases (SET7/9 and MLL3) and up-reg-
ulation of the polychrome repressive complex 2 which is asso-
ciated with transcriptional repression though histone H3 lysine 
27 methylation . These modifications to histone H3 were con-
firmed at the FXRE of the Bsep promoter by in vitro ChIP analy-
sis of CBDL vs . sham operated mouse livers and were reversed 
in mice treated with obeticholic acid . There was also marked 
up-regulation of many microRNAs including miR-199b-3p and 
miR-223-3p (increased 4 to 5 fold) which are predicted to 
target the 3’ UTR of Ntcp and Bsep mRNAs . These and many 
other changes in microRNAs were also reversed by obeticholic 
acid . The functional importance of these microRNAs was con-
firmed in Huh7 cells transfected with the 3’-UTRs of the Ntcp 
and Bsep genes linked to a CMV promoter and luciferase gene 
as reporter . miR-199b-3p and miR-223-3p mimics each mark-
edly inhibited luciferase activity while miR-199b-3p and miR-
223-3p inhibitors increased luciferase activity above baseline . 
These microRNAs had no effect on the expression of the Mrp2 
3’UTR which lacks miR-199b-3p and miR-223-3p binding sites . 
We conclude that obeticholic acid improves hepatic injury in 
this cholestatic model in a part by reversing inhibitory histone 
modifications and up-regulated microRNAs that target genes 
encoding critical liver transporters .
Disclosures:
The following people have nothing to disclose: Natarajan Balasubramaniyan, 
Michael W . Devereaux, David J . Orlicky, Frederick J . Suchy
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Dysregulated Cholangiocyte Autophagy Contributes to 
Progression of Polycystic Liver Disease
Anatoliy I. Masyuk, Tatyana V. Masyuk, Maria Lorenzo Pisarello, 
Bing Q. Huang, Nicholas F. LaRusso; Internal Medicine, Mayo 
Clinic, Rochester, MN
BACKGROUND: Polycystic Liver Disease (PLD) is a group of 
genetic disorders characterized by fluid-filled, hepatic cysts 
arising from cholangiocytes by unclear mechanisms, with lim-
ited treatment and significant morbidity . AIM: Given the emerg-
ing role of autophagy in the pathogenesis of many diseases, 
here we tested the hypothesis that dysregulated cholangiocyte 
autophagy occurs in PLD and contributes to disease progres-
sion . METHODS: We employed NextGen Sequencing (NGS) 
and Functional Pathway Cluster Analysis (FPCA), transmission 
electron microscopy (TEM), immunofluorescence confocal 
microscopy, and western blotting to assess the autophagy path-
way . We utilized a 3-D cholangiocyte culture model to study 
cystogenesis in vitro, and the PCK rat model of PLD to study 
disease progression in vivo . RESULTS: By quantitative TEM, 
we observed that the number of organelles involved in autoph-
agy (i .e ., autophagosomes, lysosomes and autolysosomes) in 
cholangiocytes of animal models and humans with PLD are all 
increased ~ 3-4-fold compared to appropriate controls . Further 
analysis of the transcriptome of cultured human and rodent 
healthy and PLD cholangiocytes by NGS and FPCA revealed 
that 25 of 30 autophagy-related genes were activated in PLD 
cholangiocytes; moreover, among 41 affected intracellular 
pathways, the lysosomal pathway was the second most up-reg-
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ulated . By confocal microscopy of healthy and PLD livers and 
by western blot of normal and PLD cultured cholangiocytes, 
we found a ~2-fold increase in expression of four autopha-
gy-related proteins (i .e ., ATG5, ATG6, ATG7 and ATG8) . In 
cultured PLD cholangiocytes, autophagic flux was increased 
~ 2-fold compared to normal cholangiocytes as assessed by 
western blots of an autophagosome marker, LC3-II, and an 
autophagy receptor, p62, as well as by the number of LC3-GFP 
puncta in the presence and absence of Bafilomycin A1 . The 
level of autophagy assessed by LC3-GFP puncta was increased 
~3-fold in PLD cholangiocytes treated with forskolin and 
db-cAMP . Pharmacologic inhibition of autophagy with Bafilo-
mycin A1 and hydroxychloroquine decreased cholangiocyte 
proliferation and cyst growth ~2-fold in 3-D culture . Finally, 
hydroxychloroquine reduced hepatic cystogenesis by 25% in 
the PCK rat . CONCLUSION: Our data support the hypothesis 
that autophagy is dysregulated in PLD cholangiocytes, likely in 
a cAMP-dependent manner, contributes to hepatic cystogenesis 
and represents a novel target for PLD treatment .
Disclosures:
The following people have nothing to disclose: Anatoliy I . Masyuk, Tatyana V . 
Masyuk, Maria Lorenzo Pisarello, Bing Q . Huang, Nicholas F . LaRusso
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Hepatic X-box Binding Protein 1 (XBP1) Regulates Bile 
Acid Homeostasis
Xiaoying Liu, Anne Henkel, Brian E. LeCuyer, Susan Hubchak, 
Richard M. Green; Northwestern University, Chicago, IL
Background: Bile acids are synthesized from cholesterol 
and cholesterol 7α-hydroxylase (CYP7A1) is the rate-limiting 
enzyme in the classic biosynthetic pathway . The unfolded 
protein response (UPR) is an adaptive response to ER stress 
that occurs during cholestasis and other liver diseases . The 
Ire1α/Xbp1 pathway of the UPR is also important in triglycer-
ide metabolism . However, the role of Ire1α/Xbp1 in bile acid 
homeostasis remains unknown . We have shown that mice lack-
ing hepatic Xbp1 have a 60% reduction in total bile salt pool 
with no change of fecal bile salt excretion . The aims of this 
study are to identify the mechanisms by which hepatic Xbp1 
regulates bile acid metabolism . Methods: Liver-specific Xbp1 
knockout (LS-Xbp1-/-) and Xbp1f/f control mice were fed chow 
or chow supplemented with cholesterol (2% w/w) or cholestyr-
amine (2% w/w) for 7 days . Serum bile acid and cholesterol 
levels were measured spectrophotometrically . Hepatic gene 
and protein expression was measured with qPCR, RNA-Seq 
and western blotting . Serum 7alpha-hydroxy-4-cholesten-3-one 
(C4) levels were measured to determine bile acid synthesis 
activity . Results: LS-Xbp1-/- mice had reduced serum level of C4 
(20 .5±1 .5 vs 9 .8±2 .6 ng/mL, p<0 .05), bile salt (18 .4±1 .8 
vs 13 .9±0 .7 μmol/L, p<0 .05) and cholesterol (132 .9±8 .0 
vs 43 .4±5 .9 mg/dL, p<0 .001) compared to Xbp1f/f con-
trols, respectively . In contrast, hepatic Cyp7a1 gene and pro-
tein expression were 1 .7- and 3-fold higher, respectively, in 
LS-Xbp1-/- mice . RNA-Seq and GO/KEGG pathway analysis 
demonstrated altered bile acid and cholesterol metabolic path-
ways . Feeding mice cholestyramine increased Cyp7a1 protein 
in both genotypes and protein expression was 14-fold higher 
in the LS-Xbp1-/- mice, compared to chow-fed Xbp1f/f controls . 
Despite this 14-fold increase in Cyp7a1, serum C4 remained 
unchanged in the LS-Xbp1-/- mice (13 .5±2 .3 ng/mL) and was 
significantly lower than chow-fed controls . Cholesterol feed-
ing increased serum cholesterol in both LS-Xbp1-/- and Xbp1f/f 
mice . Although cholesterol feeding did not increase Cyp7a1 
expression in LS-Xbp1-/- mice, serum C4 increased significantly 
(p<0 .05), and was similar to the level of chow-fed Xbp1f/f mice 

(22 .3±2 .5 and 20 .5±1 .5 ng/mL, respectively) . Conclusions: 
We demonstrate that loss of murine hepatic Xbp1 decreases 
bile salt synthesis . Cholesterol feeding to LS-Xbp1-/- mice, but 
not a 14-fold induction of Cyp7a1, increased serum C4 levels 
to the level of chow fed Xbp1f/f mice . These data indicate that 
hepatic Xbp1 regulates bile salt synthesis via cholesterol metab-
olism, demonstrating a novel role of the Ire1α/Xbp1 pathway 
in the regulation of bile acid homeostasis .
Disclosures:
The following people have nothing to disclose: Xiaoying Liu, Anne Henkel, Brian 
E . LeCuyer, Susan Hubchak, Richard M . Green
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Cholangiocytes treated with lipopolysaccharide cause 
inflammatory reactions in other cholangiocytes by 
secretion of extracellular vesicles
Keisaku Sato2, Nan Wu2, Julie Venter2, Kelly McDaniel3, Tianhao 
Zhou2, Shannon S. Glaser1, Gianfranco Alpini1, Fanyin Meng1; 
1Research, Medicine, BSW DDRC, Central Texas Veterans HCS, 
Texas A&M HSC and BSW DDRC, Temple, TX; 2Medicine, Texas 
A&M, Temple, TX; 3Operational Funds, BSW, Temple, TX
Background: Extracellular vesicles (EVs) are secreted by various 
cell types and play important roles in liver diseases . It is known 
that biliary EVs influence biliary functions, and liver cancer cells 
regulate physiological events in other liver cells via EV secre-
tion . This cell-cell communication is an important factor in the 
pathogenesis of liver diseases . The cell-cell communication via 
EVs between cholangiocytes, however, is unknown . Thus, we 
hypothesize that activated cholangiocytes communicate with 
other cholangiocytes via EV secretion during bacteria-induced 
inflammation . Methods: Immortalized normal human cholan-
giocytes (H69) were cultured in EV-depleted media . Cells were 
stimulated with lipopolysaccharide (LPS, 50 ng/mL) or vehi-
cle (PBS) for 72 hr . EVs were isolated from collected culture 
media by ultracentrifugation . After washes and another ultra-
centrifugation, EVs were resuspended in PBS and analyzed 
by nanoparticle tracking analysis and immunoblots . H69 cells 
and human hepatocytes were incubated with EVs isolated from 
PBS or LPS-induced H69 cells for 48 hr . Then, total RNAs were 
harvested and qPCR was performed . The expression levels of 
proinflammatory (IL-1β, IL-6, TNFα and CCL2) and fibrogenic 
cytokines (TGF-β), proliferation markers (PCNA and Ki67) and 
LPS receptor (toll-like receptor 4) were analyzed . H69 and 
human hepatocytes were also incubated with EVs stained by 
PKH26 followed by analyses under fluorescent microscope with 
DAPI as counter staining . Results: Immunoblots for EV markers 
showed successful isolation of EVs from H69 cells . By nanopar-
ticle tracking analysis, there was no difference in particle size 
or concentrations between EVs from H69 cells incubated with 
PBS or LPS . EV staining using PKH26 showed that H69-derived 
EVs are taken up by other H69 cells or human hepatocytes . 
Incubation of H69 cells with EVs secreted from LPS-treated H69 
cells upregulated proinflammatory cytokine expression includ-
ing IL-1β, IL-6 and CCL2, indicating that H69 cells activated by 
LPS stimulate inflammatory responses in other H69 cells via EV 
secretion and transfer . No difference in expression levels was 
observed for the other selected genes in H69 cells . Human 
hepatocytes did not show increased cytokine production or 
change in expression levels in all genes analyzed regardless of 
EV uptake . Conclusion: These novel findings show that cholan-
giocytes (following stimulation with LPS) activate inflammatory 
responses selectively in other cholangiocytes (but not hepato-
cytes) via secretion of EVs . This specific cell-cell communication 
between cholangiocytes may be important to cause damage 
as well as repair of other cholangiocytes in cholangiopathies .
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Knockout of the secretin receptor (SR) reduces biliary 
lipoapoptosis, lipid accumulation, senescence, and liver 
fibrosis in high-fat diet-induced obese mice.
Nan Wu2, Julie Venter2, Lindsey Kennedy2, Fanyin Meng1, Heather 
L. Francis1, Tianhao Zhou2, Shannon S. Glaser1, Gianfranco 
Alpini1; 1Research, Medicine, BSW DDRC, Central Texas Veter-
ans Health Care System and Texas A&M HSC AND BSW DDRC, 
Temple, TX; 2Medicine, Texas A&M, Temple, TX
Nonalcoholic fatty liver disease (NAFLD) is derived from simple 
steatosis, and develops to nonalcoholic steatohepatitis (NASH) . 
Studies have shown a cholestatic variant of NAFLD with por-
tal inflammation and ductular reaction . Free fatty acids (FFAs) 
are increased in the serum of NAFLD patients inducing biliary 
lipoapoptosis . The secretin/SR axis stimulates liver fibrosis . 
Secretin stimulates FFA uptake in adipocytes . We studied the 
effect of SR knockout on biliary lipoapoptosis, lipid accumu-
lation, senescence and liver fibrosis following high fat diet 
(HFD) feeding . Methods: We used 4-wk old WT and SR-/- mice 
fed control diet (CD) or HFD for 20 wk to induce hepatic ste-
atosis in HFD groups . Cholangiocytes were isolated by laser 
capture microdissection . Liver fat deposition was measured 
by H&E and Oil Red O staining . Lipid metabolism was eval-
uated by qPCR for peroxisome proliferator activated recep-
tor-α (PPAR-α), PPAR-α-dependent enzymatic genes (carnitine 
palmitoyl-transferase 1α, CPT1α, and long chain Acyl CoA 
synthetase, ACSL1) in total liver and isolated cholangiocytes . 
Lipoapoptosis was detected by TUNEL staining . Senescence 
was examined by SA-β-gal staining in liver sections and qPCR 
for p18 and p21 in total liver and cholangiocytes . Liver fibrosis 
was measured by Sirius red staining and qPCR for TGF-β1 and 
collagen alpha 1 in total liver and cholangiocytes . In vitro, 
shRNA-SR transfected murine cholangiocytes and control were 
treated with FFAs (400-800 μM) such as saturated FFAs, pal-
mitate and stearate, and monounsaturated fatty acid, oleate, 
added to media containing 1% fatty acid-free BSA for 24 hr . 
Murine biliary lines were used for the related in vitro analy-
sis of apoptosis, senescence and fibrosis . Results: There was 
increased fat deposition in the HFD WT compared to CD WT 
mice, but HFD SR-/- mice showed a reduction in fat deposition 
compared to HFD WT mice . Total liver and cholangiocytes 
express PPAR-α, CPT1α and ACSL1 that decreased in HFD WT 
compared to CD WT mice and increased in HFD SR-/- com-
pared to HFD WT mice . Biliary lipoapoptosis, senescence and 
liver fibrosis were increased in HFD WT compared to CD WT 
mice and decreased in HFD SR-/- compared to HFD WT mice . 
FFAs induced biliary lipoapoptosis, senescence and fibrosis 
gene expression that were reduced by SR silencing . Conclu-
sion: Knockout of SR improves fatty acid transport, metabolism 
and oxidation by the activation of PPAR-α in cholangiocytes . 
Knockout of SR decreases biliary lipoapoptosis in the NAFLD 
model that is associated with improvement of fat deposition, 
senescence and liver fibrosis . SR targeting may be key for 
improving biliary damage and liver fibrosis during NASH .
Disclosures:
The following people have nothing to disclose: Nan Wu, Julie Venter, Lindsey 
Kennedy, Fanyin Meng, Heather L . Francis, Tianhao Zhou, Shannon S . Glaser, 
Gianfranco Alpini
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Extracellular vesicles from mice with alcoholic liver dis-
ease act as important cell signaling organelles to pro-
mote immune cell recruitment and activation in livers of 
alcohol-naïve recipients in vivo
Banishree Saha, Fatemeh Momen-Hearavi, Karen Kodys, Donna 
Catalano, Gyongyi Szabo; University of Massachusetts Medical 
School, Worcester, MA
Purpose: Hepatocyte damage and recruitment of inflamma-
tory monocytes/macrophages (MØ) lead to alcoholic hepa-
titis (AH) . Extracellular vesicles (EVs) in the circulation carry 
mRNA, microRNA (miR) and proteins and mediate intercellu-
lar communication . We previously showed that EVs provide 
communication between hepatocytes and immune cells in AH . 
We hypothesized that circulating EVs from chronic alcohol-fed 
mice promote recruitment and activation of immune cells in 
vivo . Methods: EVs isolated from sera of chronic alcohol-fed (5 
weeks of Lieber DeCarli diet)(alcohol-EV) or pair-fed mice (con-
trol-EV) were characterized by transmission electron micros-
copy, western blot, nanoparticle tracking and miR analysis . 
Mass spectrometry was performed to study the protein content 
of EVs . To investigate the in vivo effect of circulating EVs, EVs 
were injected intravenously into control mice and immune cells 
and hepatocytes were isolated from the livers of the recipient 
mice for further analysis . Results: The total number of circulat-
ing EVs, represented mostly by exosomes (40-150nm) (~80%), 
was significantly increased in alcohol-fed compared to pair-
fed mice . Mass spectrometry analysis of alcohol-EVs revealed 
increased presence of proteins involved in immune cell adhe-
sion, migration and trafficking, ER stress, unfolded protein 
response, inflammation and HIF-1α signaling compared to 
control-EVs . Alcohol-EV cargo had increased levels of miR-
30a compared to control-EV and in vivo transfer of alcohol-EV 
to naïve mice resulted in a significant increase in miR-30a in 
hepatocytes suggesting uptake of EVs . Hepatocytes of the mice 
after alcohol-EVs transfer showed increased MCP-1 mRNA sug-
gesting a biological effect of alcohol-EVs . Further, we found a 
significant increase in the frequency of macrophages (MØ) in 
the liver of mice that received alcohol-EVs versus control-EVs . 
Analysis of MØ populations in the alcohol-EV recipient mice 
revealed increased numbers of inflammatory cytokine secreting 
(TNFα+ IL-12/23+) M1 MØ and reduced percentage of M2 
MØ (CD206+ CD163+) . To test whether hepatocyte-derived 
EVs were responsible for modulation of MØ phenotype, RAW 
macrophages were incubated with EVs from alcohol-treated 
hepatocytes in vitro . We observed significant increases in 
TNFα and IL-1β and decreases in CD163 and CD206 expres-
sion on MØ exposed to EVs from alcohol-treated hepatocytes 
versus controls suggesting that alcohol-induced EVs modulate 
the phenotype of MØ . Conclusion: Elevated levels of EVs have 
signaling function in liver MØ activation and their protein sig-
nature can serve as biomarkers in AH . EVs mediate alcohol-in-
duced crosstalk between hepatocytes and MØs in vivo .
Disclosures:
Gyongyi Szabo - Advisory Committees or Review Panels: Alcohol Research and 
Health (NIAAA), Bile Acid Council, GALAXY Project, Nature Reviews in Gastro 
& Hepatology, NIH ExRNA Program, Prevent Cancer Foundation, Yale Uni-
versity Liver Center, Trek Therapeutics, University of Colorado Alcohol Center, 
University of Southern California Liver Center, University of Pittsburgh, MSTP 
EAB, Cytatx, Glympse Bio, Janssen Research & Development; Board Member-
ship: ACER, Hepatology; Consulting: Novartis, Orbimed, Roviant, Salix, Tobira, 
Verlyx; Grant/Research Support: NIH-NIAAA, BMS, Gilead, Genfit, Genentech, 
University of Florida, Intercept, Tobira, Takeda, Vertex
The following people have nothing to disclose: Banishree Saha, Fatemeh 
Momen-Hearavi, Karen Kodys, Donna Catalano
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Modulation of ESCRT protein expression modifies 
domain-specific release of exosomes from cholangio-
cytes
David J. Katzmann2, Brian Davies2, Leslie Morton1, Edward Leof3, 
Nicholas F. LaRusso1; 1Internal Medicine, Mayo Clinic, Rochester, 
MN; 2Biochemistry and Molecular Biology, Mayo Clinic, Roches-
ter, MN; 3Pulmonary and Critical Care Medicine, Mayo Clinic, 
Rochester, MN
BACKGROUND. The cholangiopathies are a group of liver dis-
eases of different etiologies in which the cholangiocyte is the 
target cell . While disturbed cell-cell communication is recog-
nized as important in disease initiation and progression, if 
and how it is involved in the cholangiopathies is unknown . 
In theory, extracellular signals from the cholangiocyte apical 
and basolateral domains should target different cell popula-
tions: apically-derived signals in bile could target downstream 
cholangiocytes or intestinal epithelial cells while basolateral-
ly-derived signals could target cells in the periductal region 
(e .g ., fibroblasts, macrophages) . Since extracellular vesicles 
(EV) are a major means of cell-cell communication, and since 
we previously described both the presence of exosomes in 
rodent bile and the critical role of the Endosomal Sorting Com-
plexes Required for Transport (ESCRT) in EV biogenesis, we 
began to test the hypothesis that cholangiocytes release exo-
somes in a domain-specific manner via engagement of ESCRT 
proteins. RESULTS: We established an experimental model uti-
lizing confluent monolayers of normal human cholangiocytes 
(NHC) grown in a transwell system characterized by: (a) sta-
ble Trans-epithelial Electrical Resistance (~100 Ohms cm2); 
(b) restricted passage of fluorescently-labeled EV added to the 
apical and basolateral chambers; and (c) stable expression 
of tight junction proteins . Using this model, we isolated EV 
from the apical and basolateral chambers with the size (~150 
nm by nanoparticle tracking analysis) and protein signatures 
(TSG101 and CD63 by western blot) of exosomes, one type 
of EV . Exosomes released from the apical and basolateral 
domains were different in number (1 .2-fold greater from apical 
vs . basolateral) and total protein content (2 .5-fold more pro-
tein/particle in basolateral vs . apical) . Moreover, apical and 
basolateral exosomes exhibited differences in their cargoes 
of proteins (by 1D and 2D gel electrophoresis) and miRNAs 
(by multiplex profiling and RT-qPCR) . When we depleted the 
Bro1 Family protein, Alix, a member of the ESCRT machin-
ery, from our confluent monolayers, we observed reduced 
basolateral exosome secretion by 47% but increased apical 
exosome secretion by 88% . CONCLUSION: Our results sup-
port the hypothesis that cholangiocytes release exosomes in a 
domain-specific manner, that these exosomes differ in multiple 
ways, and that ESCRT machinery is likely involved . The data 
advance our understanding of the molecular mechanisms of 
exosome biogenesis and secretion, and establish a foundation 
for studying exosome-mediated, cell-cell communication in the 
cholangiopathies .
Disclosures:
The following people have nothing to disclose: David J . Katzmann, Brian Davies, 
Leslie Morton, Edward Leof, Nicholas F . LaRusso
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IQGAP1-mTORC1 interaction coordinates fed state 
metabolism
Hanna Erickson, Karen Wendt, Sayee Anakk; University of Illinois 
at Urbana-Champaign, Champaign, IL
Purpose: IQ motif-containing GTPase Activating Protein 1 
(IQGAP1) is a ubiquitously expressed scaffolding protein that 
is known to integrate signaling from various cellular processes . 
While it has been shown to function as a scaffold for mech-
anistic target of rapamycin complex 1 (mTORC1) signaling, 
which regulates cell growth in response to nutrient excess, 
the metabolic impact of IQGAP1 is unknown . The objective 
of this study is to identify the role for the scaffolding protein 
IQGAP1 in regulating metabolism. Methods: Adult male 129/
SVJ wild-type and Iqgap1-/- mice were fed normal chow ad 
lib, fasted 24 hours with access to water, or fed a ketogenic 
diet (calories: fat – 90 .5%, protein – 9 .1%, carbohydrates – 
0 .4%) for 4 weeks . Additional mice were administered either 
50 mg/kg/day WY14,643, a PPARα agonist, or vehicle for 
4 consecutive days by oral gavage and sacrificed on the 5th 
day . We collected liver, gonadal white adipose tissue, and 
serum from these animals for analysis using a variety of tech-
niques including qPCR, western blot, histology, and biochem-
ical serum assays . Results: A major function of mTORC1 is 
to promote protein synthesis through phosphorylation of S6 
kinase 1 (S6K1) . We analyzed the level of p-S6K1 in the livers 
of Iqgap1-/- mice and found that it was dramatically reduced, 
suggesting that IQGAP1 is important for mTORC1 activity . Inhi-
bition of mTORC1 has been shown to also dramatically affect 
gene transcription . It does so by regulating the activity of a 
number of transcription factors, including SREBP1c . We found 
that hepatic gene expression of Srebp1c and its downstream 
target Fasn is decreased in Iqgap1-/- mice . Consistently, these 
mice have lower circulating triglycerides and smaller adipose 
depots . PPARα is another transcription factor that is regulated 
by mTORC1 and is activated by fasting to promote transcrip-
tion of genes involved in β-oxidation and ketone body syn-
thesis . mTORC1 inhibits PPARα activity, so we predicted that 
Iqgap1-/- mice, which have decreased mTORC1 activity, would 
exhibit an exaggerated response upon PPARα activation com-
pared to WT mice . As expected, Iqgap1-/- mice showed a more 
robust liver growth and induction of PPARα target genes when 
we treated them with WY14, 643 . Importantly, all the studies 
were performed in ad lib fed mice to ensure active mTORC1 
levels . Importantly, when we carried out these same studies 
under fasting conditions we found no difference between WT 
and Iqgap1-/- mice indicating that active mTORC1 is necessary 
to mediate the effects of IQGAP1 . Conclusions: The scaffolding 
protein IQGAP1 regulates fat metabolism through promoting 
mTORC1 activation .
Disclosures:
The following people have nothing to disclose: Hanna Erickson, Karen Wendt, 
Sayee Anakk
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Estrogen sensing in the liver by the G protein-coupled 
receptor GPER1 regulates PI3K/Akt and mTOR activity 
and controls gender dimorphisms in cell proliferation 
and metabolism 
Saireudee Chaturantabut1, Andrew G. Cox1, Trista E. North3, 
Wolfram Goessling1,2; 1Genetics, Brigham and Women’s Hos-
pital, Boston, MA; 2Gastrointestinal Cancer Center, Dana-Farber 
Cancer Institute, Boston, MA; 3Dept. of Pathology, Beth Israel Dea-
coness Medical Center, Boston, MA
The liver plays a central in metabolic regulation, and there 
is substantial sexual dimorphism in liver function, metabolic 
activity and susceptibility to many liver diseases . Estrogen is 
supposed to mediate some of these differences, however, it 
is unknown how the liver senses estrogen . A chemical genetic 
screen in zebrafish identified estrogen as a novel regulator of 
liver development: estradiol enhanced hepatocyte growth and 
increased liver size, as determined by in situ hybridization and 
qPCR for hepatocyte markers and liver volume measurement of 
hepatocyte reporter zebrafish with Lightsheet microscopy . The 
estradiol effect on liver growth is mediated by a novel G pro-
tein-coupled estrogen receptor 1 (GPER1), which is expressed 
in hepatocytes . Exposure to GPER1 modulators during liver 
outgrowth dramatically affected liver size, while modulators 
of estrogen nuclear receptor activity had no effects . GPER1 
antagonist (G15) treatment blocked the positive estrogen 
growth effects, while estradiol or GPER1 agonist (G1) expo-
sure enhanced cellular proliferation and cell cycle progression, 
indicating that estradiol signals through GPER1 to increase 
liver size . Targeted GPER1 mutant zebrafish (gper1-/-) smaller 
livers that did not respond to estradiol exposure . GPER1 exerts 
its effects on hepatocytes via PI3K/Akt and mTOR: estra-
diol and G1 increased PI3K, Akt and S6 phosphorylation, 
which was lost in gper1-/- mutants . The PI3K activator 740Y-P 
enhanced PI3K/Akt phosphorylation and rescued the small 
liver phenotype in gper1-/- mutants . Loss of mTOR activity in 
mtor-/- mutants and rapamycin treated fish led to small liver 
size and blocked liver growth by estradiol . Liver size of gper1-
/-;mtor-/- double mutants was similar to that of mtor-/- mutants 
alone, indicating that mtor does act directly downstream of 
gper1 . The pro-proliferative role of GPER1 was also examined 
during liver regeneration: Genetic ablation of hepatocytes in 
vivo revealed decreased liver regenerative capacity in gper1-/- 
and mtor-/- mutants, demonstrating the requirement for GPER1 
and mTOR during liver regeneration . As the mTOR pathway 
is a central regulator of many metabolic processes, global 
liver transcriptomic and metabolomics analyses in male and 
female livers were performed, which identified unique estrogen 
and GPER1-dependent transcriptional and metabolite profiles . 
Taken together, these data identify GPER1 as a novel regulator 
of liver growth that acts as an estrogen sensor to enable met-
abolic adaptation in a gender-specific manner by the mTOR 
pathway . Our findings have direct relevance to elucidating the 
gender dimorphisms observed in liver metabolism and disease 
susceptibility .
Disclosures:
The following people have nothing to disclose: Saireudee Chaturantabut, Andrew 
G . Cox, Trista E . North, Wolfram Goessling

149
Prohibitin-1 Regulates Cellular Proliferation by Con-
trolling the H19-Igf2 Axis in the Liver
Komal Ramani, Nirmala Mavila, Shelly C. Lu; Medicine, Cedars-Si-
nai Medical Center, Los Angeles, CA
Purpose of study: Prohibitin-1 (PHB1), a mitochondrial chap-
erone, is known to regulate cell growth . Liver-specific Phb1 
knockout (KO) mice develop liver injury and hepatocellular 
carcinoma (HCC) . Our previously published microarray anal-
ysis of Phb1 KO livers shows induction of the tumor growth-as-
sociated genes, H19 and insulin-like growth factor 2 (Igf2) . 
The H19-Igf2 axis is controlled by a methylation-sensitive ele-
ment, the imprinting control region (ICR) that contains binding 
sites for the CCCTC-binding transcription factor (CTCF) . CTCF 
binding to this region negatively regulates Igf2 expression 
but its effect on H19 is unknown . Since Phb1 KO mice have 
high hepatic H19 and Igf2 expression, we hypothesized that 
PHB1-mediated regulation of these genes might be an essential 
regulator of cell proliferation in the liver . This work aims to deci-
pher the molecular mechanism responsible for PHB1-mediated 
regulation of the H19-Igf2 axis in the liver . Methods: Phb1, 
H19, Igf2 and Ctcf mRNAs were quantitated by real-time PCR . 
PHB1, IGF2 and CTCF protein were detected by Western 
blotting . Phb1 or H19 depletion in vitro was performed by 
RNA interference . Interaction between CTCF and PHB1 was 
evauated by co-immunoprecipitation assays . Co-localization 
of CTCF and PHB1 on DNA was determined by chromatin 
immunoprecipitation (ChIP), sequential ChiP and electropho-
retic mobility shift (EMSA) assays . Cell proliferation of SAMe-D 
mouse HCC cell line was measured by bromodeoxyuridine 
(BrDU) incorporation into DNA . Results: H19 and Igf2 were 
induced by 8-20-fold in 3-week old Phb1-KO livers and in Phb1 
siRNA-treated AML12 cells (2-fold) compared to control . Phb1 
knockdown lowered CTCF protein in AML12 cells by ~30% 
compared to control . Forced expression of CTCF in these cells 
lowered basal H19 and Igf2 expression by 30% and com-
pletely blocked their induction caused by Phb1 silencing. CTCF 
and PHB1 co-immunoprecipitated and co-localized on the ICR 
element . Phb1 depletion lowered the binding of CTCF to the 
ICR . The results suggest that PHB1 promotes CTCF-mediated 
ICR regulation, which negatively control the H19-Igf2 axis . 
Silencing Phb1 in SAMe-D cells induced cell growth . Co-si-
lencing of H19 in these cells blunted both basal and Phb1-de-
pletion-induced cell growth . H19 silencing also induced Phb1 
levels . The results identify a previously unknown interaction of 
H19 with PHB1 that participates in modulating PHB1’s growth 
suppressive effect . Conclusion: The interaction of PHB1 with 
CTCF to repress the H19-Igf2 axis and the reciprocal regula-
tion between PHB1 and H19 are novel mechanisms that control 
cell proliferation and tumorigenesis in the liver .
Disclosures:
The following people have nothing to disclose: Komal Ramani, Nirmala Mavila, 
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A Cas9 activation system enables high throughput par-
allel genetic screening in the liver
Kirk J. Wangensteen1, Yue J. Wang2, Zhixun Dou3, Amber W. 
Wang2, Elham Mosleh-Shirazi2, Max A. Horlbeck4, Luke A. 
Gilbert4, Jonathan S. Weissman4, Shelley L. Berger3, Klaus H. 
Kaestner2; 1Gastroenterology, University of Pennsylvania, Phila-
delphia, PA; 2Genetics, University of Pennsylvania, Philadelphia, 
PA; 3Department of Cell and Developmental Biology, University of 
Pennsylvania, Philadelphia, PA; 4Cellular and Molecular Pharma-
cology, University of California, San Francisco, San Francisco, CA
Treatments to improve liver regeneration could help patients 
survive devastating liver diseases . The mouse model of heredi-
tary tyrosinemia, the Fah-/- mouse, is a well-established system 
for the study of liver injury and repopulation, but the genetic 
pathways controlling hepatocyte repopulation are still largely 
unmapped . We have previously identified new gene targets 
involved in liver repopulation by conducting a screen of 43 
candidate cDNAs in Fah-/- mice . To expand our screen, we 
have now adapted the dCas9 activation system to enable 
high-throughput, genome-wide evaluation of targets that could 
drive liver repopulation, representing the first ever in vivo acti-
vation screening system . dCas9 enables DNA locus-specific 
transcriptional activation, which has advantages over the DNA 
breaks caused by native Cas9, as the phenotype accurately 
correlates with the presence of single guide RNAs (sgRNAs) . 
We first derived a mouse Rosa26 gene replacement allele with 
a nuclease-dead dCas9 gene fused to a repeating peptide 
array known as the ‘SunTag’ domain, and bred it into the 
Fah-/- background to make Fah-/-;dCas9+ mice . Second, we 
have generated expression constructs for the VP64 transcrip-
tional activator-antibody fragment fusion (which we term TA), 
designed to bind to the SunTag domain in multiple copies . 
Third, we have designed a library of sgRNAs . We linked the 
coding sequences for TA and sgRNAs to the Fah gene in Sleep-
ing Beauty transposon plasmids for gene transfer to hepatocytes 
(pKT2/FAH-TA-sgRNA//SB) . The plasmids were pooled into a 
library, which was injected into Fah-/-;mCas9+ mice using the 
hydrodynamic technique . Restoration of Fah to a small subset 
of hepatocytes with this method enabled these cells to survive 
liver injury and repopulate the liver . Any significant enhance-
ment of the capacity for repopulation mediated by the dCas9 
could be measured accurately using high throughput sequenc-
ing of sgRNA sequences in whole liver DNA extracts . In our 
initial screen of 10 sgRNAs targeting activation of Myc, and 
20 control sgRNAs, we found a significant enrichment in Myc 
sgRNA sequences of up to 12-fold compared to dCas9-nega-
tive control over 4 weeks of repopulation . We also confirm that 
dCas9 could activate endogenous Myc protein expression in 
hepatocytes . In summary, we present the first use of a dCas9 
activation system in vivo.
Disclosures:
Max A . Horlbeck - Consulting: KSQ Therapeutics
Jonathan S . Weissman - Advisory Committees or Review Panels: Amgen; Con-
sulting: KSQ
The following people have nothing to disclose: Kirk J . Wangensteen, Yue J . 
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13C-Methacetin Breath Test to assess presence of clini-
cally significant portal hypertension: A novel tool for the 
management of patients with compensated advanced 
chronic liver diseases
Juan Carlos Garcia-Pagan1, Agustin Albillos2, Guadalupe Gar-
cia-Tsao3, Christophe Bureau4, Pierre-Emmanuel Rautou5, Yaron 
Ilan6, Jaime Bosch1; 1Hospital Clinic, Barcelona, Spain; 2Hospital 
Ramón y Cajal, Madrid, Spain; 3Yale University School of Medi-
cine, New Haven, CT; 4University of Toulouse - Purpan, Toulouse, 
France; 5Centre de recherche Cardiovasculaire à l’HEGP, Paris, 
France; 6Hadassah Medical University, Jerusalem, Israel
Background: In patients with compensated advanced chronic 
liver disease (cACLD), i .e . patients with advanced liver fibro-
sis/compensated cirrhosis, a Hepatic Venous Pressure Gradi-
ent (HVPG) ≥10mmHg is defined as Clinically Significant Portal 
Hypertension (CSPH), and is associated with an increased risk 
of varices, ascites, variceal hemorrhage, hepatic encephalop-
athy, hepatocellular carcinoma (HCC) and poor outcome after 
HCC resection . However, HVPG is invasive, not universally 
available, inconvenient for serial use and requires expertise 
and experience . The 13C-Methacetin Breath Test (MBT) using 
Exalenz’ BreathID© system, is a non-invasive real-time molecular 
correlation spectroscopy system that measures the abundance 
of 13CO2 in expired breath exclusively produced by hepatic 
CYP450 metabolism of ingested non-radioactive 13C-labeled 
Methacetin . MBT has been shown to reflect degree of liver 
impairment . Aim: To investigate if MBT can assess CSPH in 
patients with cACLD . Methods: MBT, HVPG and clinical vari-
ables (demographics, etiology, blood tests, and treatments) 
were collected from 200 patients with cACLD who had routine 
measurement of HVPG . Patients with hepatic decompensation, 
portal vein thrombosis, variceal bleeding or HCC >3cm were 
not included . 22 patients were excluded from the final analysis 
due to protocol deviation or missing data . The relationship 
between collected parameters and HVPG was analyzed by 
logistic regression modeling . Results: Analysis was conducted 
on 178 patients (66% males) with 65% having CSPH . Aver-
age age was 60 years (±9 .6) . Etiology of cACLD was 74% 
HCV, 7% NASH, 7% ASH, 3% HBV and 10% others, including 
HIV/HBV or HCV co-infections . The developed model detected 
CSPH with an AUROC of 0 .86, p< .0001 . A sub-analysis was 
conducted in 128 patients (CSPH in 61%) of all etiologies, 
excluding those that received direct anti-HCV therapy with 
recent SVR, resulting in an AUROC of 0 .91, p< .0001 . Select-
ing two cutoff points in the model with at least 90% sensitivity 
and 90% specificity, CSPH could be ruled in or ruled out in 
83 .5% of these patients (with 93% PPV and 83% NPV) . For 
the detection of portal hypertension (HVPG ≥6mmHg in 82%), 
the AUROC was 0 .93, p< .0001 . Summary & Conclusion: MBT 
non-invasively detects CSPH at point-of-care with high sensitiv-
ity and specificity . MBT may serve as a useful non-operator, 
non-etiology dependent tool in the clinical follow-up of patients 
with cACLD .
Disclosures:
Juan Carlos Garcia-Pagan - Consulting: Novartis; Grant/Research Support: 
GORE, Exalenz
Agustin Albillos - Advisory Committees or Review Panels: GRIFFOLS, ABBVIE, 
GILEAD, MSD; Grant/Research Support: GILEAD
Guadalupe Garcia-Tsao - Advisory Committees or Review Panels: Abbvie, Fibro-
gen, Intercept, Exalenz, Conatus, LAT Pharma; Consulting: Galectin
Pierre-Emmanuel Rautou - Grant/Research Support: Exalenz; Speaking and 
Teaching: Gilead
Yaron Ilan - Consulting: Natural Shield, One Day, Cure Tech, Exalenz Bio-
science, Alcobra, ENZO Biochem, ChiasmaPharma, Teva Pharmaceuticals, 
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Placental growth factor inhibition alleviates hepatopul-
monary syndrome in mice
Sarah Raevens1, Annelies Paridaens1, Sander Lefere1, Bart Jon-
ckx2, Xavier Verhelst1, Hans Van Vlierberghe1, Christophe Van 
Steenkiste1, Anja M. Geerts1, Lindsey Devisscher1, Isabelle Colle1; 
1Hepatology - Gastroenterology, University of Ghent, Ghent, Bel-
gium; 2ThromboGenics NV, Heverlee, Belgium
Background-Aims. Hepatopulmonary syndrome (HPS) is a 
severe pulmonary complication of liver disease, currently with-
out medical treatment . Pulmonary angiogenesis is known to 
contribute to HPS and has only been studied in rats . However, 
the majority of experimental interventions requires a mouse 
model to study disease pathogenesis and future therapeutic 
options . Our aim was to establish a mouse model for HPS 
and to characterize and investigate the potential to counteract 
pathological angiogenesis in our model as therapeutic strat-
egy for HPS . Methods. 8 weeks old Swiss mice underwent 
common bile duct ligation (CBDL) or sham surgery and were 
sacrificed 6 weeks later . HPS was confirmed by arterial blood 
gas analysis and arterial detection of intravenously injected 
fluorescent labeled microspheres . Liver and lung tissue was col-
lected in order to study liver fibrosis, pulmonary angiogenesis 
and inflammation . Anti-PlGF antibodies (aPlGF Ab, 25 mg/
kg 2x/week, ThromboGenics), administered from week 0-6 
post-surgery, were tested for their potential to inhibit angiogen-
esis and pulmonary function impairment in CBDL mice . Results. 
CBDL significantly induced liver fibrosis 6 weeks post-surgery 
compared to sham controls, as previously reported . CBDL mice 
suffered from hypoxemia (mean PaO2 63 .2±9 .2 mmHg vs . 
92 .2±6 .7 mmHg in control mice, P=0 .03) and intrapulmonary 
shunting as demonstrated by significantly more fluorescent-la-
beled spheres in arterial blood of CBDL mice compared to 
controls . CBDL mice showed enhanced pulmonary angiogen-
esis, evidenced by increased pulmonary Endoglin and von 
Willebrand Factor (vWF) immunopositivity (both P<0 .0001), 
induction of pulmonary PlGF protein levels (P=0 .0072) and 
increased serum vascular cell adhesion molecule 1 (VCAM-1, 
P=0 .053), compared to control mice . This was accompanied 
by induction of pro-inflammatory monocyte chemoattractant 
protein 1 (MCP-1) in lungs of CBDL operated mice (P=0 .0017) . 
PlGF inhibition significantly decreased pulmonary PlGF pro-
tein levels compared to IgG control treatment in CBDL mice, 
which was associated with reduced pulmonary Endoglin 
(P=0 .007) and vWF immunopositivity (P=0 .0049), decreased 
MCP-1 (P=0 .06) protein levels and reduced serum VCAM-1 
levels (P=0 .09) . Importantly, mice treated with aPlGF showed 
normal gas exchange, reflected by physiological PaO2 levels 
(P=0 .025), compared to IgG-treated CBDL mice which suffered 
from hypoxemia . Conclusion. Pharmacological PlGF inhibition 
counteracts pulmonary angiogenesis and inflammation and is 
able to inhibit experimental HPS development in mice . Future 
research will have to reveal if aPlGF Ab might be an attractive 
therapeutic strategy for human HPS patients .
Disclosures:
Bart Jonckx - Employment: ThromboGenics NV
Isabelle Colle - Grant/Research Support: abbvie, abbvie; Patent Held/Filed: 
Trombogenics; Speaking and Teaching: BMS
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The Concept Of Cholecardia: Bile Acid Overload Induces 
Myocardial Dysfunction.
Moreshwar S. Desai1, Bhoomika Mathur2, Zeena Eblimit1, Dan-
iel J. Penny1, David D. Moore3, Heinrich Taegtmeyer4, Saul J. 
Karpen5, Sayee Anakk2; 1Pediatrics, Baylor College of Medicine, 
Houston, TX; 2Molecular and Integrative Physiology, University of 
Illinois at Urbana-Champaign, Urbana, IL; 3Molecular and Cellular 
Biology, Baylor College of Medicine, Houston, TX; 4Cardiology, 
University of Texas Health Science Center, Houston, TX; 5Pediatric 
Gastroenterology, Emory School of Medicine, Atlanta, GA
INTRODUCTION: Bile acid (BA) overload, a key feature of cir-
rhotic liver diseases, has long been known to be cardiotoxic 
and has been speculated to induce myocardial dysfunction in 
patients with cirrhosis . However, bile acid-myocardial interac-
tion and its direct effect on function, metabolism and cell sig-
naling in the heart remain poorly defined .  OBJECTIVE: Using 
Fxr-/-;Shp-/- double knockout (DKO), an established genetic 
mouse model for BA overload in vivo, along with ex-vivo BA 
perfusion of the whole heart and in vitro cell culture models with 
BA treatments, we tested our hypothesis that BA excess directly 
impair function, metabolism and cellular signaling in the heart, 
a concept we term “cholecardia”. METHODS AND RESULTS: 
12-week-old male DKO (n=6) and their littermate (WT) controls 
were analyzed with echocardiography, electrocardiography, 
treadmill stress tests and acute catecholamine (isoprenaline 
(20 mg/kg i .p .)) challenge . DKO mice displayed a significant 
30% decrease in cardiac output (CO), bradycardia and pro-
longed PR interval compared to WT mice . Upon isoprenaline 
challenge, increases in heart rate, ejection fraction and CO 
were dramatically attenuated in the DKO mice compared to 
WT . DKO mice showed exercise intolerance as evidenced by 
lesser distance covered and earlier fatigue . DKO hearts show 
a 3X activation of AKT, 1 .5X inhibition of GSK3β, 1 .5X induc-
tion of JNK, robust 4X increase in pro-apoptotic protein BAD 
and a 50% decrease in protein levels of anti-apoptotic BCL-2 . 
When perfused ex vivo using Langendorff apparatus, DKO 
hearts demonstrate a decrease in fatty acid (oleate) oxidation 
(FAO), in line with molecular evidence of suppression of Pparα, 
Pgc1α and Errα and their target genes regulating FAO . When 
perfused ex vivo with taurocholic acid (TCA) (500μmol) or 
vehicle, TCA hearts (n=5/grp) showed a 50% decrease in con-
tractility and oleate oxidation similar to that seen in the DKO 
mice . Downregulation of Pgc1α, Pparα and Errα was repro-
duced in vitro in neonatal mouse cardiomyocytes and HL-1 
cardiac cells challenged with Chenodeoxycholic acid (CDCA; 
100μmol) . Overexpression of Pgc1α in HL-1 cells was sufficient 
to overcome CDCA induced reduction in FAO genes. Finally, 
lowering BA levels with cholestyramine reverses cardiomyop-
athy in DKO mice . STATISTICS: t test and ANOVA; p<0 .05 
was considered significant . CONCLUSIONS: BA overload 
induces contractile dysfunction, catecholamine resistance and 
perturbations in FAO in the heart, potentially mediated through 
suppression of Pgc1α in the cardiomyocytes . Pathologic bile 
acid-myocardial interaction (cholecardia) may play a critical 
role in cardiovascular dysfunction in end stage liver diseases .
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Liraglutide de-activates hepatic stellate cells improving 
liver microvascular dysfunction and fibrosis in rats with 
chronic liver disease
Fernanda Mesquita1,2, Sergi Guixe-Muntet1, Anabel Fernandez-Ig-
lesias1, Raquel Maeso-Diaz1, Diana Hide1, Marti Ortega-Ribera1, 
Sergi Vila1, Jaime Bosch1, Jarbas R. de Oliveira2, Jordi Gracia-San-
cho1; 1Barcelona Hepatic Hemodynamic Lab, IDIBAPS Biomedical 
Research Institute & CIBEREHD, Barcelona, Spain; 2PUCRS, Porto 
Alegre-RS, Brazil
Background and Aims: Hepatic stellate cells (HSC) play a key 
role in the development of hepatic microcirculatory dysfunction 
and fibrogenesis in patients with chronic liver disease (CLD) . 
Glucagon-like peptide 1 receptor agonists, like liraglutide, are 
well established in the control of type 2 diabetes and showed 
anti-inflammatory and anti-oxidant properties . We aimed at 
evaluating the effects of Liraglutide on HSC phenotype and 
hepatic microvascular function using diverse in vitro, ex vivo 
and in vivo pre-clinical models of CLD . Methods: in vitro, Lira-
glutide (10-50μM; 24h-72h), or vehicle, was administered 
to primary human and rat activated HSC, and immortalized 
human HSC . Possible synergistic effects with simvastatin 
(5μM) were tested . HSC phenotype, viability and prolifera-
tion were evaluated using well-established markers (n=3-5 per 
condition) . In vivo, Liraglutide (0 .5mg/kg/day), or vehicle, 
was administered during 15 days to rats with CLD (due to 
chronic thioacetamide; n=11 per group) . In vivo systemic and 
hepatic hemodynamics (mean arterial pressure, portal pres-
sure, portal blood flow and intrahepatic vascular resistance), 
liver microvascular function (dilatation in response to acetyl-
choline), fibrosis (Sirius red), HSC phenotype (mRNA and pro-
tein markers) and sinusoidal phenotype (fenestrae by scanning 
electron microscopy) were determined . Ex vivo, effects of 24h 
50μM liraglutide on HSC phenotype were analysed in human 
precision-cut liver slices (n=3) . Results: Liraglutide markedly 
improved rat and human HSC phenotype (α-sma -80% mRNA, 
-40% protein; collagen -60% mRNA) . Its effects were greater in 
combination with simvastatin (α-sma -65% protein) . Liraglutide 
did not affect HSC viability but diminished cell proliferation 
(-37% proliferation, -65% pdgfrβ) . All p<0 .05 . CLD-rats receiv-
ing liraglutide exhibited significantly lower portal pressure than 
those treated with vehicle (9 .3±1 .0 vs . 11 .6±0 .8 mmHg; -20%) 
due to marked reduction in intrahepatic vascular resistance 
(-24%), that was accompanied by marked improvement in the 
hepatic vascular function (+23% vasorelaxation), fibrosis (-12% 
sirius red), HSC phenotype (α-sma -20%, collagen -48%, pdg-
frβ -27%) and sinusoidal phenotype (fenestrae: +71% poros-
ity & +61% frequency) . Anti-fibrotic effects of liraglutide were 
confirmed in human liver tissue (-33% α-sma, -47% collagen) . 
Conclusions: Our study demonstrates for the first time that Lira-
glutide improves liver sinusoidal microvascular dysfunction in a 
pre-clinical model of cirrhosis, leading to marked amelioration 
in fibrosis and portal hypertension, and therefore supports its 
clinical evaluation for the treatment of advanced chronic liver 
disease .
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Regulatory T cell–induced gut permeability reduction in 
Rag1-deficient mice with cirrhosis
Oriol Juanola Juárez1,2, Isabel Gomez-Hurtado1, Paula Giménez1, 
Claudia Martínez Cardona1, José M. González-Navajas1, Ruben 
Frances1,2; 1CIBERehd, Hospital General Universitario de Alicante, 
Alicante, Spain; 2Medicina Clínica, Universidad Miguel Hernán-
dez, San Juan de Alicante, Spain
Introduction: Gut permeability and inflammation are increased 
in cirrhosis, leading to high rates of bacterial translocation . 
Regulatory T cells (Tregs) are a key population in keeping gut 
homeostasis by modulating the inflammatory response . Our 
aim has been to tackle the specific participation of Tregs in 
gut permeability in CCl4-induced cirrhosis . Methods: C57BI/6 
wildtype (WT) (n=8) and inmunodeficient Rag1-/- mice (n=27) 
were subjected to CCl4-induced cirrhosis . After 16 weeks 
of CCl4 administration, an adoptive transfer model was per-
formed in Rag1-/- mice . Naïve T cells (CD4+CD25−CD45RBhi) 
and Treg cells (CD4+CD25+CD45RBlow) were isolated from 
WT donor spleens and sorted by flow cytometry . Rag1-/- mice 
were intraperitoneally injected with splenic 2x105 naïve T 
cells (n=12) or with 1x105 naïve T cells plus 1x105 Tregs from 
donor WT mice (n=9) . A subgroup of Rag1-/- mice remained 
untransferred (n=6)  .Two days after adoptive transfer, we 
administered 100 μL LPS-FITC (1mg/mL) intragastrically to 
Rag1-/- mice . Gut permeability was evaluated two hours after 
LPS-FITC administration as the percentage of LPS recovery mea-
sured by fluorometry in blood samples collected from the cava 
vein . Bacterial DNA translocation was evaluated in mesenteric 
lymph nodes from all animals . Results: LPS recovery in each 
group of mice is shown in Figure 1 . Rag1-/- mice showed a sig-
nificantly increased percentage of LPS recovery compared with 
WT mice . Naïve T cell transfer didn’t reduce this percentage . 
However, the naïve T cell plus Tregs co-transfer in Rag1-/- mice 
significantly reduced LPS recovery compared with untreated 
Rag1-/- mice (* p=0 .01) . Bacterial DNA translocation rate into 
MLNs was higher in non-transferred Rag1-/- mice compared 
with naïve T cell plus Tregs co-transferred Rag1-/- mice (33 .3% 
vs 11 .1%, p=0 .01) . Conclusion: Treg cells participate in gut 
permeability and bacterial translocation modulation in experi-
mental cirrhosis .

Figure 1 . LPS:FITC recovery rate in animal subgroups .
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Caveolin-1 and GRK2 co-regulate eNOS activity in sinu-
soidal endothelial cells
Songling Liu, Don C. Rockey; Medical University of South Caro-
lina, Charleston, SC
Background: Reduced eNOS function and NO production 
in injured liver sinusoidal endothelial cells (SECs) contribute 
to increased intrahepatic resistance and portal hypertension . 
eNOS enzymatic activity is controlled via extensive posttrans-
lational modifications, by proteins such as caveolin-1 (Cav-1) 
and G-protein receptor kinase-2 (GRK2), which contains Cav-
1-binidng motifs . Here, we hypothesized that Cav-1 and GRK2 
may cooperate to regulate eNOS function . Methods: Portal 
hypertension was induced with bile duct ligation, and SECs 
were isolated from rat livers and from Cav-1 wild type and 
knockout mice livers . Tools to modify Cav-1 function included 
Cav-1 scaffolding domain (CSD) and cDNAs encoding wild 
type Cav-1 and a dominant negative Cav-1 (Cav-1/Y14F) . 
Cav-1 phosphorylation and its interaction with GRK2, eNOS 
and ETB receptor were measured in SECs using standard 
molecular techniques . NO production was measured using a 
standard nitrite assay . Results: Cav-1 phosphorylation was 2 .5 
fold higher in injured compared to normal SECs (p < 0 .01 for 
injured v . normal, Fig 1A) . This resulted in a 3-fold increase 
in GRK2-Cav-1 interaction (p < 0 .05 for injured v . normal Fig 
1B) and a 2 .5-fold decrease in eNOS activity and NO pro-
duction (p < 0 .005 for injured v . normal, Fig 1C) . Endothelin-1 
(ET-1) decreased Cav-1 phosphorylation while CSD increased 
Cav-1 phosphorylation, resulting in inverse ET-1 and CSD 
regulation of the Cav-1 interaction with GRK2 . Additionally, 
after transduction of wild type Cav-1 (Cav-1/WT) into Cav-1 
deficient SECs, GRK2 association with Cav-1 was evident, 
while transduction with the dominant negative Cav-1 mutant 
(Cav-1/Y14F) reduced the interaction . Overexpression of the 
ETB receptor and stimulation with ET-1 overcame the effects of 
Cav-1 phosphorylation and rescued eNOS phosphorylation in 
injured SECs . Conclusion: Our data suggest a novel mechanism 
and model in which Cav-1 phosphorylation facilitates Cav-1 
scaffolding, stimulating GRK2-Cav-1 interaction, thus clustering 
eNOS within a complex that inhibits eNOS activity, a process 
that takes place in injured, but not in normal sinusoidal endo-
thelial cells .

Figure 1 . Cav-1 phosphorylation and GRK2 interaction in normal 
and injured SECs .

Disclosures:
Don C . Rockey - Advisory Committees or Review Panels: Novartis; Grant/
Research Support: Gilead, Actelion, Connatus, Galectin
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Inflammatory and carcinogenic features of gut microbi-
ota in hepatocellular carcinoma patients
Noriho Iida, Eishiro Mizukoshi, Shuichi Kaneko; Kanazawa Univ, 
Kanazawa, Japan
Recently it has been recognized from animal studies that dysbi-
osis of gut microbiota is a cause of liver carcinogenesis . How-
ever, character of cancer-prone gut microbiota in human liver 
cancer patients remains unclear . We previously reported that 
intestinal microflora augment inflammation in extra-intestinal 
organ (Science 2013) . In this study we hypothesized that met-
abolic activity in the human intestinal microbiota causes inflam-
mation-associated carcinogenesis in liver . At first we found 
that mice transplanted with feces of hepatocellular carcinoma 
patients (HCC) highly bear liver tumors after induction with 
diethylnitrosamine and CCl4 (tumor incidence 91%, 22/24 
mice) . In contrast, feces from chronic hepatitis C patients 
without HCC (CLD) or healthy donors (HD) induced less liver 
tumors (66% or 18%, respectively) . To address characteristics 
of the carcinogenic feces in HCC, whole genome sequencing 
was done with fecal DNA of 25 samples . Total 57,259,209 
sequences were analyzed to know taxonomic profile or pres-
ence of genes . In the comparison of HCC vs HD, 8 taxa were 
increased in HCC (P<0 .05) . Of those, Streptococcaceae family 
was also increased in HCC compared with CLD (P<0 .05) . Met-
abolic pathway of peptidoglycan biosynthesis and secondary 
bile acids biosynthesis were increased in HCC compared with 
HD or CLD (P<0 .05), both of which can induce inflammation 
according to the previous reports . In conclusion HCC patients 
have taxonomically and functionally unique microbiota . Inflam-
matory features of gut bacteria in HCC patients might promote 
liver carcinogenesis .
Disclosures:
Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., Co ., 
Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., Inc, 
Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., Inc, 
Takeda ., Co ., Inc, Otsuka„ÄÄPharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer 
Japan, Eli lilly Japan
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Inhibition of miR-24 decreases cholangiocarcinoma 
growth both in vitro and in vivo in athymic mice 
through enhanced menin expression
Laurent Ehrlich3, Chad Hall4, Julie Venter3, Fanyin Meng2,1, Terry 
Lairmore4, Gianfranco Alpini1,2, Shannon S. Glaser1,2; 1Depart-
ment of Medicine, Texas A&M Health Science Center and Central 
Texas Veterans Health Care System, Temple, TX; 2Baylor Scott & 
White Digestive Disease Research Center, Temple, TX; 3Medicine, 
Texas A&M Health Science Center, Temple, TX; 4Surgery, Baylor 
Scott & White Digestive Disease Research Center, Temple, TX
Cholangiocarcinoma (CCA) is an aggressive malignancy of 
the biliary epithelium . We have previously shown that menin, 
a nuclear protein encoded by the MEN1 (multiple endocrine 
neoplasia type I) tumor suppressor gene, is downregulated 
in human CCA cell lines and that overexpressing menin in 
vitro reduces CCA proliferation and angiogenesis . The expres-
sion of menin has been shown to be negatively regulated by 
miR-24 . Thus, we tested the hypothesis that inhibition of miR-
24 decreases CCA proliferation, angiogenesis, invasion and 
migration in human cell lines and CCA growth in vivo in athy-
mic mice . Methods: In vitro, we performed luciferase assay 
using a pmirGLO-MEN1 construct and miR-24 inhibitors/mim-
ics to demonstrate a physical link between menin’s 3’UTR and 
miR-24 . Next, we manipulated menin and miR-24 expression 
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in vitro using overexpression vector or siRNA for menin, and 
mimic or hairpin inhibitor for miR-24, respectively . We and 
measured cell migration and invasion via Boyden chamber 
and wound healing assays, respectively . In vivo, we injected 
Mz-ChA1 CCA cells into the flanks of nude mice and treated 
tumors with direct injection of either miR-24 hairpin inhibitor or 
negative control at 4 ng/mm3 of tumor volume for three days 
a week . Tumor volume was measured with electronic calipers 
three times a week for 6 weeks and a growth curve was com-
puted using a linear mixed model statistical analysis . Real-time 
PCR was performed on RNA isolated from frozen tumors to 
measure Ki-67 and angiogenic marker expression . Immunohis-
tochemistry was performed on tumor sections to evaluate Ki-67 
and CK-19 expression and histological analysis . To validate 
our model, at the end of the treatment individual Mz-ChA-1 
cells were isolated from Mz-ChA-1 tumors grown in nude mice 
and analyzed by FACS for menin protein expression . Results: 
We confirmed that miR-24 physically interacts with the 3’ UTR 
of Men1 mRNA . Both menin overexpression and miR-24 inhi-
bition in vitro decreased cell invasion and migration . In vivo, 
Mz-ChA-1 CCA tumors grown in nude mice showed signifi-
cantly less tumor burden and lower expression of Ki-67 and 
angiogenic factors when treated with miR-24 inhibitor com-
pared with control . Additionally, we confirmed lower protein 
expression of menin following miR-24 inhibition compared with 
control . Conclusion: The miR-24/menin axis controls prolifera-
tion, angiogenesis, migration, and invasion in CCA both in 
vitro and in vivo . miR-24-dependent expression of the tumor 
suppressor menin represents a novel therapeutic target to com-
bat CCA malignancies .
Disclosures:
The following people have nothing to disclose: Laurent Ehrlich, Chad Hall, Julie 
Venter, Fanyin Meng, Terry Lairmore, Gianfranco Alpini, Shannon S . Glaser
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Combined prognostic values of serum plus tumor peri-
ostin and mesothelin in a “patient like” rat model of 
cholangiocarcinoma progression.
Miguel A. Manzanares, Deanna J. Campbell, Alphonse E. Sirica; 
Pathology, Virginia Commonwealth University School of Medicine, 
Richmond, VA
Intrahepatic cholangiocarcinoma (ICC) is an aggressive des-
moplastic hepatobiliary cancer characterized by high mor-
bidity and mortality rates . Typically, this devastating cancer 
is diagnosed at an advanced stage and even when curative 
resection is an option, tumor recurrence rates are high .Thus, 
the development of laboratory tests that can reliably predict 
progression would have important implication for clinical man-
agement of ICC . Earlier studies have suggested that overexpres-
sion of either stromal fibroblastic cell-derived periostin (Postn) 
or cancer cell mesothelin (Msln) may serve as independent 
prognostic indicators in patients with ICC . The aim of this study 
was to perform a controlled immunochemical analysis of both 
Postn and Msln expression in cholangiocarcinoma tissues and 
corresponding serum samples in an effort to assess the com-
bined prognostic value of these two biomarkers for predicting 
progressive tumor growth and associated peritoneal metastasis 
in our established orthotopic rat BDEneu model of ICC progres-
sion . In this model, we demonstrated a strong positive correla-
tion (r=0 .99) between progressively increased mean liver tumor 
wet weight (range=0 .72-13 .72g) versus combined mean wet 
weight of derived peritoneal metastases (range=0 .07-1 .65g) . 
Like human ICCs, Postn was localized to the tumor stroma and 
cancer associated fibroblasts, whereas Msln was predomi-
nantly expressed in the cancer cells in both the liver and the 

metastatic tumors . Western blot analysis revealed a positive 
correlation between elevated Postn and Msln protein levels as 
a function of increasing liver tumor weight . The mean Postn 
protein levels measured in the liver tumors were higher than 
that determined for the metastases, whereas the mean Msln 
protein levels were comparable in both the liver and metastatic 
tumors . Notably, corresponding serum Postn and Msln levels 
measured by ELISA demonstrated a strong positive correlation 
(r=0 .98; p<0 .001) between increasing mean liver tumor wet 
weights and measured serum levels of either Postn or Msln . In 
this study we have shown that like human ICC, our “patient-
like” rat model of cholangiocarcinoma is characterized by the 
overexpression of stromal Postn and cancer cell Msln . We have 
further validated in this experimental model the potential use-
fulness of combining Postn and Msln as prognostic factors for 
enhanced cholangiocarcinoma tumor growth and progression . 
Based on our results, we predict that measurement of serum 
Postn and Msln may also have potential value in monitoring 
targeted molecular therapies aimed at suppressing ICC tumor 
growth . Supported by R01 CA083650 to A .E .S .
Disclosures:
The following people have nothing to disclose: Miguel A . Manzanares, Deanna 
J . Campbell, Alphonse E . Sirica
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DNA Methylation Markers for Detection of Hepatocel-
lular Carcinoma: Discovery, Tissue Confirmation, and 
Exploratory Testing in Plasma
Brian A. Dukek1, Reddappa V. Kanipakam1, Hassan M. Ghoz2, 
Tracy C. Yab1, Calise K. Berger1, William R. Taylor1, Patrick H. 
Foote1, Nasra H. Giama1, Kelli N. Burger3, Seth W. Slettedahl3, 
Douglas W. Mahoney3, Thomas C. Smyrk4, Lewis R. Roberts1, 
David Ahlquist1, John B. Kisiel1; 1Gastroenterology and Hepatol-
ogy, Mayo Clinic, Rochester, MN; 2Carney Hospital, Dorchester, 
MA; 3Biomedical Statistics and Informatics, Mayo Clinic, Roch-
ester, MN; 4Laboratory Medicine and Pathology, Mayo Clinic, 
Rochester, MN
Purpose: Hepatocellular carcinoma (HCC) is the 2nd most fatal 
cancer worldwide . Survival improves with early stage detec-
tion, and accurate noninvasive screening tools are needed . 
We have used whole-methylome DNA sequencing to dis-
cover differentially methylated regions (DMRs) which highly 
discriminate cancers in other organs; we now examine this 
approach for HCC detection . Methods: Phase 1 (Discovery): 
Un-biased whole-methylome sequencing was performed on 
DNA extracted from 18 HCC and 35 control (9 cirrhosis, 26 
normal liver) tissues . Phase 2 (Tissue validation): Best DMRs 
were confirmed in DNA extracted from independent tissues 
from 75 HCCs and 29 controls (16 cirrhosis, 13 normal liver) 
using methylation specific PCR . Phase 3 (Plasma testing): 
Blinded quantitative allele-specific real time target and signal 
amplification assays targeting top DMRs were then performed 
on plasma DNA from independent patient sets comprising 
21 HCC cases (9 BCLC stage A, 6 stage B, 6 stage C) and 
33 cirrhotic controls . Recursive partitioning decision analysis 
was used to identify best DMR combinations . Results: Phase 
1: Sequencing identified 273 DMRs with AUCs greater than 
0 .75 . Phase 2: On biological validation, the top 12 DMRs 
(ACP1, BDH1, Chr12.133, CLEC, DAB2IP, DBNL, EMX1, 
ERNB2, HOXA1, LRRC4, SPINT2, and TSPYL5) were selected 
to carry forward to plasma testing . Phase 3: The most discrim-
inant marker in plasma, EMX1, alone had an AUC of 0 .89 . 
A complementary 3-marker combination (EMX1, LRRC4 and 
BDH1) identified 20/21 HCC and 32/33 controls in plasma; 
1 HCC had low levels of BDH1 and 1 control had elevated 
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LRRC4 . The panel was 95% sensitive (95% CI, 74%-100%) for 
HCC at 97% specificity (95% CI, 82%-100%) and achieved 
an AUC of 0 .98 (Figure) . Conclusions: Novel DMRs for HCC 
identified in tissue proved to be highly accurate for detection of 
HCC when applied to plasma . Further optimization and clinical 
testing of this promising approach are indicated .
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Tracy C . Yab - Patent Held/Filed: Exact Sciences; Stock Shareholder: Exact 
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William R . Taylor - Patent Held/Filed: Exact Sciences
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Critical roles of bone morphogenetic protein 4 in cir-
rhotic and cancer-associated fibroblasts that regulates 
cellar senescence and cancer-supportive phenotype in 
the human liver
Yohei Mano1,2, Sachiyo Yoshio1, Hirotaka Shoji1, Masaya Sugi-
yama1, Hiroyoshi Doi1, Toru Okamoto3, Yosuke Osawa4, Kiminori 
Kimura4, Tomoharu Yoshizumi2, Ken Shirabe5, Yoshihiko Mae-
hara2, Masashi Mizokami1, Tatsuya Kanto1; 1The Research Center 
for Hepatitis & Immunology, National Center for Global Health 
and Medicine, Ichikawa, Japan; 2Department of Surgery and Sci-
ence, Graduate School of Medical Sciences, Kyushu University, 
Fukuoka, Japan; 3Department of Molecular Virology, Research 
Institute for Microbial Diseases, Osaka University, Osaka, Japan; 
4Division of Hepatology, Tokyo Metropolitan Cancer and Infec-
tious Diseases Center, Tokyo, Japan; 5Department of Hepato-Bili-
ary-Pancreatic Surgery, Gunma University, Maebashi, Japan
Background/Aim: Tumor microenvironment plays supportive 
roles for cancer cells of proliferation, invasion and systemic dis-
semination . Cancer-associated fibroblasts (CAFs) are deemed 
to be essential constituents forming cancer-surrounding niche . 
We aimed to explore the mechanisms of high risk of Hepa-
tocellular carcinoma (HCC) in liver cirrhosis and to identify 

molecular targets of HCC prevention by analyses on fibroblasts 
recovered from the disease liver . Methods: We established 
primary fibroblasts from the 14 patients who underwent the 
resection of HCC and 2 who did liver transplantation . We 
comprehensively assayed cytokine/chemokine in the condi-
tioned media (CM) of the fibroblasts and compared gene pro-
files of the cells . For the functional analyses, we examined 
invasiveness of HuH7, migratory response of monocytes, and 
phenotype change of macrophages in the presence of the CM . 
We performed PCR array to explore the key regulators of fibro-
blasts activation . The involvement of candidate genes in the 
function of fibroblasts was confirmed by their knockdown with 
shRNA and the addition of the recombinant protein . Results: 
We established three types of fibroblasts, CAFs, liver cirrhotic 
fibroblasts (LCFs) and non-cirrhotic fibroblasts (NFs) by separat-
ing them from distinct loci in the liver . In the CM of CAFs and 
LCFs, the levels of IL-6, IL-8 and CCL2 were higher than those 
in the NFs . The CAFs and LCFs provided more invasiveness of 
HuH7, mobilized monocytes and polarized macrophages into 
M2 phenotype . Neutralization of IL-6, IL-8 and/or CCL2 in the 
CM reduced the relevant these functions, suggesting that CAFs 
and LCFs utilize multiple arms to give impact on surrounding 
cells . By analyzing gene expression profile among CAFs, LCFs 
and NFs, we identified bone morphogenetic protein-4 (BMP4) 
and senescence-related genes, such as CDK inhibitors, were 
up-regulated in CAFs and LCFs compared to NFs . The knock-
down of BMP4 reduced the expression of senescence-related 
genes and the ability of secreting cytokines . The above-men-
tioned phenotype of CAFs and LCFs were reproduced by the 
addition of recombinant BMP4 to NFs . By forcing NFs into 
senescence by culture passages, the expression of BMP4 were 
significantly enhanced . The expression of BMP4 were observed 
in fibroblasts of liver cirrhosis and those adjacent to HCC speci-
mens, and the serum BMP4 levels were higher in HCC patients . 
Conclusions: Activated fibroblasts recovered from cancer tissue 
and cirrhotic liver are primed to exert malignancy prone func-
tions . BMP4 is one of the landmark genes of CAFs and LCFs 
that links cellular senescence and supportive roles in the devel-
opment of liver cancer .
Disclosures:
The following people have nothing to disclose: Yohei Mano, Sachiyo Yoshio, 
Hirotaka Shoji, Masaya Sugiyama, Hiroyoshi Doi, Toru Okamoto, Yosuke 
Osawa, Kiminori Kimura, Tomoharu Yoshizumi, Ken Shirabe, Yoshihiko Mae-
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A microRNA target site polymorphism in SLC7A6 is 
associated with risk of hepatitis B virus-related hepato-
cellular carcinoma
Deke Jiang1, Xiaopin Ma2, Jianfeng Xu1; 1NorthShore University 
HealthSystem, The University of Chicago, Evanston, IL; 2State Key 
Laboratory of Genetic Engineering, Collaborative Innovation Cen-
ter for Genetics and Development, School of Life Sciences, Fudan 
University, Shanghai, China
Purpose: Single nucleotide polymorphisms (SNPs) in microRNA 
(miRNA) binding sites within 3ʹ-untranslated regions (UTRs) of 
miRNA target genes may influence miRNA–mRNA interac-
tion and contribute to carcinogenesis . In the present study, 
we aimed to perform a systematic evaluation of the associa-
tions between SNPs in putative miRNA binding sites across 
the whole genome and risk of hepatitis B virus (HBV)-related 
hepatocellular carcinoma (HCC) . Methods: We used our recent 
genome-wide association study (GWAS) on HBV-related HCC 
including 2,514 chronic HBV carriers with (n=1,161) or with-
out (n=1,353) HCC (Nat Genet 2013;45:72-5) as a discovery 
stage . We extracted 32,074 SNPs within miRNA target sites 
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from the GWAS data and investigated their associations with 
risk of HBV-related HCC . Seven promising SNPs were then 
replicated in four independent case-control populations totaling 
6,922 chronic HBV carriers, including 3,161 HCC cases and 
3,761 controls . A meta-analysis of the discovery stage and 
subsequent replications was performed to identify significant 
SNPs (P1 .56×10-6 after a Bonferroni correction for multiple 
tests of 32,074 SNPs) . We assessed the correlations between 
significant SNPs and mRNA expression of genes that harbor 
the significant SNPs both in tumor and corresponding adja-
cent normal tissues from 103 HBV-related HCC patients using 
real-time PCR . We also assessed the binding affinity of pre-
dicted miRNAs to their target sites possessing different alleles 
of the significant SNPs using miRNA mimics and reporter gene 
assays . Results: We found that, among the 32,074 SNPs, 
rs11350 C>T in the 3ʹ UTR of SLC7A6 was the only significant 
SNP . The C allele of rs11350 was significantly associated 
with increased HBV-related HCC risk under an additive model 
(OR=1 .40, 95% CI=1 .23-1 .59, Pmeta=2 .09×10-7) and a dom-
inant model (OR=1 .42, 95%CI=1 .24-1 .62, Pmeta=1 .82×10-
7) . The rs11350 C allele carriers had higher SLC7A6 mRNA 
expression levels in both HCC tissues and corresponding adja-
cent non-tumor tissues . Additionally, rs11350 was predicted to 
be within the miR-548d-3p and miR-548x seed binding regions . 
Further functional analyses showed that the rs11350 C allele 
weakened the binding capacity of miR-548d-3p to the 3ʹ-UTR 
of SLC7A6 compared to the T allele . Conclusion: Our findings 
indicate that rs11350, located at the miR-548d-3p binding 
site, may alter the expression of SLC7A6 through modulating 
miRNA–mRNA interaction and contribute to the development 
of HBV-related HCC in Chinese populations .
Disclosures:
The following people have nothing to disclose: Deke Jiang, Xiaopin Ma, Jianfeng 
Xu
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Defective deployment of neutrophil extracellular traps 
and their impaired clearance by macrophages contrib-
utes to exacerbation of acute sepsis in alcoholic liver 
disease
Terence N. Bukong, Banishree Saha, Arvin Iracheta-Vellve, Adey-
inka C. Adejumo, Istvan Furi, Aditya Ambade, Benedek Gyongy-
osi, Patrick P. Lowe, Donna Catalano, Karen Kodys, Gyongyi 
Szabo; Medicine, University of Massachusetts Medical School, 
Worcester, MA
Background The role of neutrophils in alcoholic liver disease 
(ALD) is incompletely understood . Neutrophils function in 
pathogen clearance by phagocytosis, degranulation and extra-
cellular trap formation (NETosis) . Neutrophil extracellular traps 
(NETs) are composed of DNA, citrullinated histones, neutro-
phil elastase and antimicrobial peptides induced by pathogens 
(LPS) or cytokines (HMGB1) . Given that patients with ALD are 
prone to sepsis, sepsis-induced organ failure and death, we 
assessed the novel paradigm of NETs formation and their clear-
ance in the control of acute sepsis during ALD . Methods In-vitro 
we used RAW264 .7 cells, primary mouse neutrophils; blood 
derived human neutrophils and serum samples from healthy 
donors and ALD patients . In-vivo experiments used different 
mouse models to assess the role of alcohol on neutrophil extra-
cellular trap (NET) formation (3 binges +LPS 12h) and NET 
clearance (5 weeks Lieber DeCarli ethanol diet + LPS 15h) 
during ALD associated with acute sepsis . Experimental outputs 
were assessed by RT-qPCR, western blotting, histology, ELISA 
and flow cytometry . Results Compared to healthy subjects, 
patients with ALD had higher levels of serum LPS, HMGB1 

and cell free neutrophil elastase . Circulating neutrophils of ALD 
patients showed significantly decreased neutrophil activation 
and trap formation compared to healthy controls . LPS injection 
(i .p . 12h) in mice led to clusters of neutrophils in trap-like for-
mations in the liver . However, LPS injection in mice after binge 
drinking showed reduced numbers and diffuse distribution 
of hepatic neutrophils together with reduced levels of indica-
tors of neutrophil traps (HMGB1, citrullinated histones, neu-
trophil elastase, and myeloperoxidase) . Macrophages (MØ, 
RAW264 .7 cells) that normally “clean up” neutrophil traps, 
showed reduced phagocytosis of NETosis neutrophils after 
in vitro alcohol (50mM) treatment . Further, phagocytosis of 
NETosis-neutrophils by alcohol-exposed MØ led to decreased 
differentiation to M2 MØ suggestive of decreased repair of 
inflammation . In vivo, we found decreased clearance of NETo-
sis neutrophils in chronic alcohol-fed mice with acute sepsis 
(15h LPS i .p .) as demonstrated by increased liver citrullinated 
histone H3 and neutrophil elastase compared to pair-fed mice . 
Further, sepsis in chronic alcohol-fed mice resulted in increased 
hepatocyte death (Tunnel positive) compared to control mice . 
Conclusions Acute and chronic alcohol use decreases NET 
formation and phagocytic clearance of NETosis neutrophils by 
MØ resulting in increased liver injury and inflammation in ALD 
associated with acute sepsis .
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Inhibition of ethanol-induced inflammasome activation 
using small molecule NLRP3 inhibitor attenuates liver 
injury and inflammation in vivo
Arvin Iracheta-Vellve1, Jan Petrasek2, Aditya Ambade1, Benedek 
Gyongyosi1, Patrick P. Lowe1, Gyongyi Szabo1; 1Department of 
Medicine, University of Massaschusetts Medical School, Worces-
ter, MA; 2Medicine, University of Southwestern Texas Medical 
School, Dallas, TX
Background: Ethanol exposure results in hepatocyte injury fol-
lowed by liver inflammation . NLRP3 inflammasome activation 
results in maturation of interleukin (IL)-1β, a key inflammatory 
cytokine known to drive inflammation in alcoholic liver disease 
(ALD) . We hypothesized that NLRP3-mediated liver inflamma-
tion contributes to alcoholic liver injury . Aim: To investigate 
the role of NLRP3 inflammasome in hepatocyte injury and liver 
inflammation in binge alcohol-induced liver injury . Methods: 
Hepatocyte injury was assessed in a mouse model of binge 
drinking-related alcoholic liver injury (one or three daily etha-
nol binges) . Pretreatment with an NLRP3 inhibitor (MCC950) 
or IL-1 receptor antagonist (IL-1Ra, Anakinra) were adminis-
tered i .p . in vivo . Results: Alcohol binge in WT mice induced 
early hepatocyte death indicated by increased sterile danger 
signals (uric acid and ATP) and ALT and increased gut per-
meability, measured by increased serum LPS . The first binge 
did not result in LPS-inducible cytokines, TNF-α or MCP-1, but 
was followed by a delayed increase in IL-1β, a cytokine that 
requires LPS for induction and a second signal for maturation . 
Subsequent ethanol binges resulted in a further increase in liver 
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injury and inflammation, peaking after three days . We hypoth-
esized that the increased liver injury observed after the second 
and third ethanol binge was a result of an additive effect of 
multiple danger signals . Unlike in WT, we found no protection 
from liver injury in NLRP3- or Caspase-1 deficient mice after 
the first binge . However, these mice had attenuated liver injury 
and inflammation after the second and third binges . Next, we 
tested the hypothesis that inhibition of NLRP3 activation or IL-1 
signaling could be hepatoprotective . Indeed, pretreatment with 
an IL-1 receptor antagonist, IL-1Ra, or the newly described 
NLRP3-specific small molecule inhibitor, MCC950, before eth-
anol binge for three days resulted in a significant decrease in 
serum ALT . Furthermore, pretreatment with MCC950, resulted 
in decreased inflammasome activation after binge alcohol, as 
measured by cleavage of Caspase-1 and IL-1β in liver lysates . 
Conclusions: Our novel findings demonstrate that binge etha-
nol exposure leads to hepatocyte injury independent of liver 
inflammation . Subsequent ethanol exposure results in increased 
liver injury due to, in part, increased inflammasome-dependent 
liver inflammation . This increase can be abrogated by genetic 
or therapeutic inhibition of inflammasome components, NLRP3, 
Caspase-1, or IL-1R . Lastly, MCC950 is a new and effective 
therapeutic molecule in the treatment ethanol-induced liver 
injury with unexplored potential to treat chronic ALD .
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CX3CR1+ myeloid-derived suppressor cells promote 
hepatic tumorigenesis by expressing arginase-1 in mice 
Jong-Min Jeong1, So Yeon Kim1, Myung-Ho Kim1, Jun-Hee Lee1, 
Young-Ri Shim1, Dong-Min Park1, Won-Mook Choi1, Hyuk Soo 
Eun2, Won-Il Jeong1; 1GSMSE, KAIST, Daejeon, Korea (the Repub-
lic of); 2Department of Gastroenterology, Chungnam National Uni-
versity Hospital, Daejeon, Korea (the Republic of)
Background: Lines of evidence have suggested that myeloid-de-
rived suppressor cells (MDSCs) play crucial roles in tumorigen-
esis of hepatocellular carcinoma (HCC) . In addition, activated 
hepatic stellate cells (HSCs) capable of regulating immune cells 
are often detected near the area of HCC, suggesting possible 
interaction between MDSCs and HSCs . However, the exact role 
of activated HSCs and migration mechanism of MDSCs have 
been unveiled . Thus, we investigated the roles of HSCs and 
migration of MDSC in diethylnitrosamine (DEN)-induced HCC 
of mice . Methods: We generated DEN-induced HCC models 
using wild type (WT), CX3CR1GFP/GFP and arginase-1flox/flox-

;LysMcre mice . Liver tissues were used for hitopathological 
observation, fluorescence-activated sorting (FACS) analysis 
and real-time PCR analyses . Adaptive transfer of eGFP-ex-
pressing or CX3CR1GFP/GFP bone marrow cells (BMCs) were 
performed . Freshly isolated hepatocytes, liver sinusoidal endo-
thelial cells (LSECs), Kupffer cells and HSCs from DEN-injected 
mice were used in vitro experiments . Results: In gross and his-
tological findings, DEN treatment successfully induced HCC 
in WT mice, whereas development of HCC was significantly 
reduced in mice with CX3CR1- and arginase-1-depletion . In 
addition, activated HSCs were in close contact with MDSCs 

near the tumor areas . In FACS analysis, population of CD8+ T 
cells and NKT cells were decreased while frequency of mono-
cytic MDSCs was increased in DEN-injected WT liver of mice . 
In contrast, recruited MDSCs were significantly decreased only 
in CX3CR1-depeled mice but frequencies of CD8+ T cells and 
NKT cells were recovered in both CX3CR1- and arginase-1-de-
pleted mice . In the adaptive transfer of BMCs, migrated GFP+ 
BMCs into HCC shared Ly6ChighLy6Gneg phenotype with 
monocyte MDSCs and CX3CR1GFP/GFP BMCs barely migrated 
in HCC . In freshly isolated hepatic cells from tumor bearing 
mice, HSCs highly expressed CX3CL1 than other types of cells 
such as hepatocyte, Kupffer cells and LSECs . In co-culturing 
system, activated HSCs directly recruited Ly6Chigh MDSCs via 
CX3CR1-dependent manner and they stimulated arginase-1 
expression of Ly6Chigh MDSCs . Conclusions: Based on our 
data, CX3CR1-expressing monocytic MDSCs were migrated 
into HCC by CX3CL1-expressing HSCs, subsequently induc-
ing suppression of CD8+ T cells and NKT cells by increased 
expression of arginase-1 in monocytic MDSCs . Therefore, the 
CX3CL1-CX3CR1 axis might be a novel therapeutic target for 
treatmet of HCC .
Disclosures:
The following people have nothing to disclose: Jong-Min Jeong, So Yeon Kim, 
Myung-Ho Kim, Jun-Hee Lee, Young-Ri Shim, Dong-Min Park, Won-Mook Choi, 
Hyuk Soo Eun, Won-Il Jeong
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A pro-inflammatory role of type 2 innate lymphoid cells 
in murine immune-mediated hepatitis
Katrin Neumann, Silja Steinmann, Claudia Wegscheid, Andrea K. 
Horst, Gisa Tiegs; Institute of Experimental Immunology and Hepa-
tology, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany
Background and Aims: Type 2 innate lymphoid cells (ILC2s) 
mediate inflammatory immune responses in the context of 
diseases triggered by the alarmin IL-33 . Recently, IL-33 has 
been implicated in the pathogenesis of immune-mediated liver 
diseases . We employed the mouse model of Concanavalin 
(Con)A-induced immune-mediated hepatitis to explore the 
immunoregulatory role of ILC2s in the inflamed liver . Methods: 
To induce hepatitis, mice received intravenously Con A . Liver 
injury was quantified by plasma activity of alanine transami-
nase and histology . Cytokine levels were analyzed by quanti-
tative RT-PCR and ELISA . MACS/FACS strategies were used for 
cellular studies . ILC2s were depleted by anti-CD90 .2 antibody . 
Immunophenotyping was done by flow cytometry . Results: 
During Con A-induced hepatitis, selective expansion of ILC2s 
in the liver was associated with highly elevated hepatic IL-33 
expression and severe liver inflammation . CD4+ T cell-mediated 
tissue damage and subsequent IL-33 release was responsible 
for activation of hepatic ILC2s that produced the type 2 cyto-
kines IL-5 and IL-13 during liver inflammation . Interestingly, ILC2 
depletion correlated with less severe hepatitis whereas adoptive 
transfer of hepatic ILC2s aggravated liver inflammation and tis-
sue damage . Furthermore, despite expansion of hepatic ILC2s, 
three-day IL-33 treatment before Con A challenge potently sup-
pressed development of immune-mediated hepatitis . IL-33 not 
only activated hepatic ILC2s but also expanded CD4+ Foxp3+ 
regulatory T cells (Treg) expressing the IL-33 receptor ST2 in 
the liver . This Treg subset also accumulated in the liver during 
resolution of immune-mediated hepatitis . Conclusion: Hepatic 
ILC2s are poised to respond to the release of IL-33 upon liver 
tissue damage through expression of type 2 cytokines thereby 
participating in the pathogenesis of immune-mediated hepati-
tis . IL-33 exerts a dual function in immune-mediated hepatitis, 
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acting on ILC2s in order to promote disease pathology, while 
concurrently regulating inflammatory responses by eliciting the 
generation of ST2+ Tregs .
Disclosures:
The following people have nothing to disclose: Katrin Neumann, Silja Steinmann, 
Claudia Wegscheid, Andrea K . Horst, Gisa Tiegs
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Hepatocellular injury is mediated through Caspase 
1/11 and IL-1 receptor in steatotic liver undergoing 
ischemia reperfusion injury
Vasantha L. Kolachala1, Sirish Kumar Palle1, Ming Shen1, Dmitry 
Shayakhmetov1, Nitika A. Gupta1,2; 1Pediatrics, Emory University, 
Atlanta, GA; 2Children’s healthcare of Atlanta, Atlanta, GA
Background: A steatotic liver is increasingly vulnerable to 
ischemia reperfusion injury (IRI), which is commonly encoun-
tered during hepatic resection, shock, myocardial infarction 
and liver transplantation . After IRI, the steatotic liver develops 
exacerbated cell death and hepatocellular dysfunction but the 
underlying mechanisms are incompletely defined . Caspases 
are endoproteases, which provide critical regulatory connec-
tions between cell death and inflammation and Caspase 1 
is driven by the Inflammasome which are key signaling plat-
forms that detect sterile stressors (DAMPs), releasing the highly 
pro-inflammatory cytokines interleukin 1β(IL-1β) . Though an 
area of intense study, there is lack of literature on the role of 
Caspase 1 and the Inflammasome in steatotic liver injury . Aim: 
To delineate the involvement of Inflammasome and Caspase 1 
in mediation of exacerbated hepatocellular injury in steatotic 
liver undergoing IRI . Methods: Male C57BL6/Wild Type and 
Caspase 1/11 double KO and IL-1receptor KO mice were fed 
a high fat diet (HFD) for 12 weeks . These mice were subjected 
to 40 minutes of ischemia followed by 2-24 hours of reperfu-
sion . Hepatocellular injury was assessed by propidium iodide 
(PI) staining, histopathologic cell death scoring and serum ALT . 
Pro-inflammatory cytokines were measured by 20-Plex Luminex 
assay, and levels of Caspase 1, IL-1β and NLRP3 were quan-
tified by RT PCR . Results: Mice fed a HFD diet showed signif-
icant increase in body weight (42±1 .2 vs 24 .6±0 .6 grams; 
p<0 .0001) and had a significant increase in pro-inflammatory 
cytokines (IFNγ, IL-1α, IL-1β, IL-6 and IL-17) after IRI . RT-PCR 
demonstrated significant increase in levels of Caspase 1, 
IL-1β, and NLRP3 levels in HFD IRI at 2 hours of reperfusion . In 
addition, genetic deletion of Caspase 1/11 and IL-1R demon-
strated significant reduction in serum ALT (WT IRI 935 .6±80 
vs Caspase 1/11 KO 435±134 .5 IU/l, p<0 .01 and IL-1R KO 
331 .8±96 IU/l, p<0 .003 . Histopathologic cell death score for 
WT HFD IRI was 22 .7±2 .4 vs Caspase 1/11 KO: 5 .6±1 .38, 
p<0 .0002, IL-1R KO: 7 .3±2 .2, p<0 .0008 . In contrast, HFD 
fed AIM2 KO and AIM2/NALP3 double KO mice did not show 
protection from liver injury and had high serum ALT . Conclu-
sion: Steatotic liver undergoing IRI is associated with elevation 
of the highly pro-inflammatory cytokine IL-1β, and shows pro-
tection from cell death in HFD fed Caspase 1/11 and IL-1R 
KO mice . On the contrary, no protection from cell death was 
seen in HFD fed AIM2/NALP3 KO mice suggesting a novel 
mechanism of injury in a steatotic liver involving Caspase 1 but 
independent of AIM2/NALP3 .
Disclosures:
The following people have nothing to disclose: Vasantha L . Kolachala, Sirish 
Kumar Palle, Ming Shen, Dmitry Shayakhmetov, Nitika A . Gupta
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Cholangiocyte chemokine secretion and macrophage 
accumulation is mediated by osteopontin in murine liver 
models
Jason D. Coombes1, Paul P. Manka1,2, Marzena Swiderska-Syn3, 
Danielle Reid4, Antonio Riva5, Lee C. Claridge6, Laurent Dollé7, 
Rasha Younis1, Marco A. Briones1, Naoto Kitamura1, Kosha 
Mehta1, Zhiyong Mi8, Paul C. Kuo8, Roger Williams1,5, Anna 
Mae Diehl3, Leo A. van Grunsven7, Shilpa Chokshi5, Ali Canbay2, 
Frederic Flamant9, Karine Gauthier9, Bertus Eksteen4, Wing-Kin 
Syn1,10; 1Regeneration and Repair, Institute of Hepatology, King’s 
College London, London, United Kingdom; 2Gastroenterology and 
Hepatology, University Hospital Essen, Essen, Germany; 3Medi-
cine and Gastroenterology, Duke University, Durham, NC; 4Sny-
der Institute for Chronic Diseases, University of Calgary, Calgary, 
AB, Canada; 5Viral Hepatitis and Alcohol Research Group, Insti-
tute of Hepatology, King’s College London, London, United King-
dom; 6Department of Hepatology, Leeds Teaching Hospital NHS 
Trust, Leeds, United Kingdom; 7Liver Cell Biology, Vrije Universiteit 
Brussels, Brussels, Belgium; 8Loyola University, Department of Sur-
gery, Chicago, IL; 9Ecole Normale Supérieure de Lyon, Institut 
de Génomique Fonctionnelle de Lyon, Lyon, France; 10Division of 
Gastroenterology and Hepatology, Medical University of South 
Carolina, USA, Section of Gastroenterology, Ralph H Johnson 
Veteran’s Affairs Medical Center, USA, Charleston, SC
Background and aims Progression of chronic liver disease 
involves accumulation of inflammatory cells towards the 
peri-portal regions during a ductular inflammatory response . 
Osteopontin (OPN), an effector of Hh signalling, contributes 
to liver fibrogenesis and ductular inflammation via activation 
of hepatic stellate and progenitor cells . In tissue injury, OPN 
regulates macrophage functions via pro-inflammatory chemo-
attractant properties . In liver, however, the role of OPN in 
macrophage activation and recruitment remains unclear . We 
investigated the role of OPN in cholangiocyte chemokine secre-
tion and macrophage recruitment using in vivo, in vitro, and in 
silico approaches . Methods In MCD and DDC murine models 
of liver fibrosis, total liver chemokine expression was measured 
by qRTPCR and macrophages detected by FACS (CD11b, 
F4/80, CCR2, Ly6C) . Lentiviral-mediated shRNA (shOPN) was 
used for OPN knockdown in murine 603B cholangiocytes, and 
secreted OPN neutralized by specific aptamers . Cholangiocyte 
chemokine secretion was measured by cytometric bead array 
and mRNA by qRTPCR . Macrophage migration was assessed 
in transwells using RAW264 .7 cells . To obtain a global per-
spective of genes affected by OPN, next-generation RNA 
sequencing was used to compare control and shOPN cholan-
giocytes . Transcripts were assessed in DESeq and gene ontolo-
gies and pathways by GOrilla, DAVID, and ReviGO software . 
Results Liver fibrosis in MCD and DDC was accompanied by 
upregulated total liver OPN, TGF-β, Ccl2, Ccl5, and Cxcl1 
mRNA, and accumulation of liver CD11b/F4/80(+) CCR2(hi) 
macrophages . Mice treated with OPN-aptamers had less fibro-
sis, reduced Ccl2, Ccl5, and Cxcl1 mRNA, and reduced accu-
mulation of liver CD11b/F4/80(+) CCR2(hi) macrophages 
and the Ly6C(hi) inflammatory monocyte subset . In shOPN 
cholangiocytes, RNAseq detected 670 affected genes (Ben-
jamini-Hochsberg padj <0 .05) . Ten chemokines were signifi-
cantly downregulated: Cxcl16, Cxcl11, Cxcl10, Ccl5, Ccl2, 
Ccl9, Ccl7 Cxcl1, Cx3cl1 and Cxcl5 (by a range of log2fold 
between 2 .70 and 0 .99) . Enriched gene ontologies clustered 
around immunity, chemotaxis and cytokine and chemokine pro-
duction . Altered pathways involved chemokine production and 
NfKB signalling . Consistent reductions in chemokine secretion 
and mRNA were verified in shOPN cholangiocytes . Addition-
ally, RAW264 .7 macrophages cultured with OPN-deficient 
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603B conditioned media exhibited decreased migration . 
Conclusions In progressive liver disease OPN promotes chol-
angiocyte production of chemokines and the accumulation of 
macrophages, including a proinflammatory monocyte subset . 
These data support neutralization of OPN as an anti-inflamma-
tory and anti-fibrotic strategy .
Disclosures:
The following people have nothing to disclose: Jason D . Coombes, Paul P . 
Manka, Marzena Swiderska-Syn, Danielle Reid, Antonio Riva, Lee C . Clar-
idge, Laurent Dollé, Rasha Younis, Marco A . Briones, Naoto Kitamura, Kosha 
Mehta, Zhiyong Mi, Paul C . Kuo, Roger Williams, Anna Mae Diehl, Leo A . 
van Grunsven, Shilpa Chokshi, Ali Canbay, Frederic Flamant, Karine Gauthier, 
Bertus Eksteen, Wing-Kin Syn
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Effectiveness of direct antiviral agents for hepatitis C 
virus in 624 patients with hepatocellular carcinoma in 
the Veterans Affairs Healthcare System
Lauren A. Beste2, Pamela Green2, Kristin Berry2, George N. Ioan-
nou1; 1University of Washington, Seattle, WA; 2Veterans Affairs 
Puget Sound Healthcare System, Seattle, WA
Background/Aims: Hepatitis C virus (HCV) antiviral treat-
ment for patients with hepatocellular carcinoma (HCC) was 
uncommon before direct antiviral agents (DAA) due to the low 
effectiveness and multiple contraindications of interferon-based 
regimens in patients with HCC . The real-world effectiveness of 
new DAAs for HCV in patients with HCC is unclear . We aimed 
to describe rates of sustained virologic response (SVR) for DAA-
based antiviral regimens by HCV genotype (Gt) in Veterans 
Affairs (VA) patients with a prior diagnosis of HCC at the time 
of antiviral treatment . Methods:  All data were obtained from 
VA’s Corporate Data Warehouse, a comprehensive reposi-
tory of electronic medical record data . We identified antiviral 
treatments initiated from January 2014 to June 2015 . Reg-
imens included SOF, ledipasvir/ sofosbuvir (LDV/SOF) and 
paritaprevir/ ritonavir/ ombitasvir and dasabuvir (PrOD) with 
or without ribavirin (RBV) . Diagnosis of HCC was ascertained 
by >2 instances of ICD-9 codes for HCC (155 .0) on sepa-
rate days prior to antiviral treatment initiation . Data extended 
through 4/15/2016 to allow completion of treatments and 
ascertainment of SVR . Results: Of 17,487 recipients of direct 
antiviral treatment, 624 (3 .6%) had a prior history of HCC, 
including 142 following liver transplantation (HCC/OLT) and 
482 whose HCC was treated by modalities other than liver 
transplantation . Almost all Gt1 patients with HCC or HCC/OLT 
received LDV/SOF (91 .3% and 99 .2%), while only a small 
minority received PrOD . All Gt2 patients received SOF/RBV . 
Most Gt3 patients with HCC or HCC/OLT received SOF/RBV 
(51 .0% and 64 .7%) while almost all of the remaining patients 
received LDV/SOF/RBV . Overall SVR rates were 91 .1% (95% 
CI 90 .6-91 .5) in patients without HCC, 74 .4% (95% CI 70 .0-
78 .3) in patients with HCC, and 94 .0% (95% CI 88 .3-97 .0) in 
patients with HCC/OLT . SVR rates for genotypes 1/2/3 were 
79 .1%/69 .0%/47 .1% respectively in patients with HCC and 
96 .3%/50%/88 .9% in patients with HCC/OLT compared to 
93 .1%/86 .5%/76 .0% in patients without HCC Conclusions: 
Almost all patients with HCC were treated with LDV/SOF or 
SOF regimens . Although patients with HCC without OLT had 
significantly lower SVR rates than patients without HCC, 74 .4% 
achieved SVR, driven by high SVR among those with genotype 
1 HCV (79 .1%) with much lower SVR for genotype 2 (69 .0%) 
or 3 (47 .1%) . Patients with HCC who received OLT prior to 
antiviral treatment had very impressive SVR (94%), similar to 
that of patients without HCC .
Disclosures:

The following people have nothing to disclose: Lauren A . Beste, Pamela Green, 
Kristin Berry, George N . Ioannou
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Care Delivery affects Survival in Hepatocellular Carci-
noma: A ‘Real World’ Veteran Cohort Study 
Marina Serper1,2, David E. Kaplan1,2, Tamar H. Taddei4,3; 1Divi-
sion of Gastroenterology and Hepatology, Hospital of the Uni-
versity of Pennsylvania, Philadelphia, PA; 2Corporal Michael J 
Crescenz VA Medical Center, Philadelphia, PA; 3VA Connecticut 
Healthcare System, West Haven, CT; 4Department of Medicine, 
Digestive Diseases, Yale University School of Medicine, New 
Haven, CT
 Background and Aims: This was an observational cohort study 
to identify care delivery patterns and factors associated with 
improved survival in one of the largest US cohorts with HCC . 
We specifically examined the role of the specialty of the pri-
mary cancer managing provider and multidisciplinary manage-
ment on overall survival . Methods: US Veterans with incident 
HCC diagnosed from 2008-2010 were identified using an 
administrative database and then 100% confirmed with med-
ical chart review . Curative therapy was defined as resection 
or percutaneous ablation . Trans-arterial therapy was defined 
as receipt of chemo/radioembolization . Logistic regression 
and time varying Cox proportional hazards models evaluated 
associations between exposures and outcomes . Results: Of 
7008 eligible cases, n=5500(78%) were confirmed by chart 
review as HCC . After excluding patients treated outside the 
VA, the final cohort included n=3954 patients with 6407 per-
son-years of follow-up . Etiologies of liver disease were hepatitis 
C (67%), alcohol abuse (59%), hepatitis B(4%) . Overall trans-
plant-free survival was 13%; median survival was 1 .1 years . 
At diagnosis, 36% of patients were within Milan criteria . BCLC 
0/A/B/C/D stage was present in 6%/30%/32%/18%/15%, 
respectively . 70% of patients received any HCC treatment: 
10% with curative therapy, 43% with trans-arterial therapy, 
40% with sorafenib, and 3% received transplant . Among early 
stage HCC, (BCLC 0/A) 5% received liver transplant and 23% 
received curative therapy . Factors associated with not receiv-
ing any therapy were older age (OR 1 .04, 95% CI: 1 .02-
1 .06), Child Pugh ≥B7 (OR 2 .3, 95% CI: 1 .7-3 .0), largest 
tumor >5 cm at baseline (OR 1 .5, 95% CI: 1 .2-1 .8), ECOG 
≥3 (OR 3 .9, 95% CI: 2 .8-5 .3), and no tumor board discus-
sion (OR 1 .5, 95% CI: 1 .3-1 .8); all p<0 .001 . Adjusted for 
age and comorbidities, patients with early stage HCC treated 
by hepatology (OR 1 .5, 95% CI 1 .1-2 .1) and discussed at 
multi-disciplinary tumor board (OR 1 .5, 95% CI 1 .2-1 .9) were 
more likely to receive curative therapy . In time-varying analyses 
adjusted for stage-appropriate therapy in advanced disease 
(BCLC B/C), multi-disciplinary tumor board (HR 0 .79, 95% CI 
0 .71-0 .88) and hepatology/gastroenterology care (HR 0 .85, 
95% CI 0 .77-0 .94) were associated with improved survival, 
however, oncology care was not (HR 1 .16, 95% CI 1 .04-
1 .29) . Conclusions: In a large North American cohort with 
high HCC mortality, a minority of patients with early stage 
HCC received guideline-recommended curative therapy; this 
was higher for patients discussed at multi-disciplinary tumor 
board . Tumor board and hepatology care were associated 
with improved survival in advanced disease .
Disclosures:
David E . Kaplan - Grant/Research Support: Bayer Pharmaceuticals, Inovio Phar-
maceuticals
Tamar H . Taddei - Consulting: Onyx Pharmaceuticals; Grant/Research Support: 
Bayer HealthCare
The following people have nothing to disclose: Marina Serper
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An in silico analysis of the immunome of hepatocellular 
carcinoma reveals a prognostic immune gene signature
Friedrich Foerster1,2, Moritz Hess3, Aslihan Gerhold-Ay3, Jens 
U. Marquardt1, Diana Becker1, Peter R. Galle1, Harald Binder3, 
Detlef Schuppan2,4, Ernesto Bockamp2; 1First Department of Medi-
cine, University Medical Center Mainz, Mainz, Germany; 2Institute 
of Translational Immunology and Research Center for Immunother-
apy, University Medical Center Mainz, Mainz, Germany; 3Institute 
of Medical Biostatistics, Epidemiology and Informatics (IMBEI), 
University Medical Center Mainz, Mainz, Germany; 4Division of 
Gastroenterology, Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, MA
Background: Hepatocellular carcinoma (HCC) is a common 
malignancy with usually limited prognosis, for which novel ther-
apeutic approaches are desperately needed . Cancer immu-
notherapy experiences a revival and needs to be exploited 
for the treatment of HCC . The immunome of HCC has been 
studied relative to adjacent liver tissue, which introduces a 
bias, since the immune infiltration of HCC usually occurs in 
an environment of chronic inflammation . Here, we performed 
an in silico analysis of immune cell type specific marker genes 
and pathways to characterize and quantify the immunome of 
HCC compared to both adjacent liver tissue and normal liver 
tissue from individuals without HCC using RNA sequencing 
(RNA-seq) data . Methods: RNA-seq data of 371 HCC sam-
ples, of matched noncancerous tissue adjacent to HCC (50 
samples) and of healthy liver (34 samples) were obtained from 
TCGA and GTEx databases . Based on two immune cell marker 
gene sets (Bindea et al . Immunity 2013;39:782-95; Rooney 
et al . Cell 2015;160:48-61), we analyzed the immunome of 
HCC relative to adjacent tissue and healthy liver, and with 
regard to etiology, stage and survival . Results: A principal 
component analysis revealed that HCC samples were more like 
their adjacent tissue than healthy liver tissue . Notably, different 
etiologies and tumor stages were not associated with signifi-
cant changes in the immunome subsets . In contrast, significant 
differences between patients with extended and poor survival 
were found . Thus samples of patients with survival >5 years 
displayed upregulated markers of CD8+ T-cells, dendritic cells, 
cytolytic activity and type II interferon response . The prognostic 
relevance of these marker genes was validated in an inde-
pendent cohort of HCC patients . Conclusions: Samples from 
healthy livers are more appropriate for defining the immune 
cell infiltration of HCC than samples from tissue adjacent to 
HCC . This can be explained by HCC typically developing in 
long-term inflamed and fibrotic liver tissue characterized by an 
overall increased immune activity . Etiology and tumor stage 
appear not to influence the immunome of HCC, while in gen-
eral a range of markers of an enhanced adaptive, T-cell depen-
dent immune response are associated with better survival . This 
observation suggests that analysis of the immunome may lead 
to novel diagnostic and prognostic markers - like those for 
CD8+ T cells and cytolytic activity . Moreover, the data point 
to the necessity to target T-cells and activate their anti-tumor 
activity for effective immunotherapeutic interventions in the 
treatment of HCC .
Disclosures:
Peter R . Galle - Advisory Committees or Review Panels: Bayer, BMS, Lilly, Silla-
jen, Jennerex; Consulting: Medimmune; Grant/Research Support: Roche, Lilly; 
Speaking and Teaching: Bayer, BMS
The following people have nothing to disclose: Friedrich Foerster, Moritz Hess, 
Aslihan Gerhold-Ay, Jens U . Marquardt, Diana Becker, Harald Binder, Detlef 
Schuppan, Ernesto Bockamp
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External validation of a clinically based staging system 
for perihilar cholangiocarcinoma
Robert J. Coelen2, Marcia Gaspersz1, Tim Labeur3, Jeroen van 
Vugt1, Susan van Dieren2, Francois Willemssen4, Jan IJzermans1, 
Heinz-Josef Klümpen3, Bas Groot Koerkamp1, Thomas van 
Gulik2; 1Surgery, Erasmus University Medical Center, Rotterdam, 
Netherlands; 2Surgery, Academic Medical Center, Amsterdam, 
Netherlands; 3Medical Oncology, Academic Medical Center, 
Amsterdam, Netherlands; 4Radiology, Erasmus Medical Center,, 
Rotterdam, Netherlands
Background: Current prognostic staging systems for perihilar 
cholangiocarcinoma (PHC) are poorly applicable to patients 
with unresectable disease . A prognostic model for PHC devel-
oped at the Mayo Clinic, which uses clinical and radiological 
parameters, seems a promising tool for staging of patients 
with both unresectable and resectable disease . This staging 
system requires external validation before implementation in 
clinical practice . The aim of this study was to evaluate and 
validate this model in a large Dutch, multicenter cohort . Meth-
ods: All patients with PHC who were evaluated and treated in 
two large academic centers between 2002 and 2014 were 
identified and retrospectively staged according to the Mayo 
Clinic prognostic system . Baseline characteristics and staging 
parameters, including Eastern Cooperative Oncology Group 
(ECOG) performance status, CA19-9, tumor size, vascular 
involvement and suspected intrahepatic, peritoneal or lymph 
node metastases on imaging, were abstracted from the med-
ical records . Overall survival (OS) was estimated using the 
Kaplan-Meier method and comparison of staging groups was 
done using the log-rank test and Cox-regression analysis . Per-
formance of the staging system was assessed in terms of dis-
crimination which was quantified by the concordance-index . 
Subgroup analysis of the proposed model was done for lapa-
rotomy (complete and aborted resection) and non-laparotomy 
treatment groups . Results: A total of 600 patients were staged 
according to the proposed model, allocating 24, 82, 355 and 
139 patients to stages I, II, III and IV, respectively . Median 
OS was 11 .6 months . Median OS of stages I, II, III and IV 
was 22 .7, 19 .4, 12 .1 and 6 .2 months, with hazard ratios 
(95% confidence interval [CI]) of 1 .00 (reference), 1 .86 (1 .06-
3 .24), 2 .50 (1 .49-4 .21) and 3 .56 (2 .08-6 .08), respectively 
(P<0 .001) . In subgroups based on initial treatment type, there 
was only a significant prognostic stratification in the laparot-
omy group (P=0 .014) . Accuracy of OS prediction, quantified 
by the concordance score (95% CI), was 0 .58 (0 .56-0 .61) for 
the entire cohort, 0 .56 (0 .52-0 .60) in the laparotomy group 
(N=274), and 0 .54 (0 .51-0 .58) in the non-laparotomy group 
(N=326) . Conclusion: In this external validation cohort, the 
Mayo Clinic model showed successful stratification of different 
staging groups for PHC, but discrimination of different prognos-
tic groups was poor for the total cohort and subgroups based 
on initial treatment type . Therefore, this model may require 
modification prior to clinical implementation .
Disclosures:
Heinz-Josef Klümpen - Advisory Committees or Review Panels: IPSEN; Grant/
Research Support: BAYER
The following people have nothing to disclose: Robert J . Coelen, Marcia Gas-
persz, Tim Labeur, Jeroen van Vugt, Susan van Dieren, Francois Willemssen, Jan 
IJzermans, Bas Groot Koerkamp, Thomas van Gulik
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Genome-Wide Association Study (GWAS) for Chronic 
Hepatitis C-Related Hepatocellular Carcinoma (HCC)
Basile Njei1,2, Tamar H. Taddei1, Andrew T. Dewan3; 1Section of 
Digestive Diseases, Yale University, New Haven, CT; 2Investiga-
tive Medicine Program, Yale Center of Clinical Investigation, New 
Haven, CT; 3Department of Chronic Disease Epidemiology, Yale 
University, New Haven, CT
Introduction: The incidence and mortality of HCC in the United 
States is increasing due to chronic hepatitis C virus (HCV) . 
Recent studies show that even after achieving a cure, some 
people may still develop HCC . The aim of this study was to 
identify genetic risk factors associated with development of 
HCC in chronic HCV patients after achievement of sustained 
virologic response (SVR) . Methods: A GWAS was performed 
using data from the Hepatitis C Antiviral Long-term Treatment 
against Cirrhosis (HALT-C) Trial . In the HALT-C trial, genotyping 
was performed using the Illumina 610-Quad platform contain-
ing 601,273 SNPs in 966 (696 males, 270 females) with 
chronic HCV and advanced hepatic fibrosis . We performed 
quality control (QC) procedures and subsequent genetic anal-
yses using PLINK 1 .9 . Subjects were excluded if they had a 
call rate < 90% (n=8) . Single-nucleotide polymorphisms (SNPs) 
were excluded based on low call rate (<98%), low minor allele 
frequency (<1%), or significant deviation from Hardy-Wein-
berg Equilibrium (P < 1 .0 × 10-4) . Overall, 958 people (55 
HCC cases and 903 controls) passed filters and QC . Popula-
tion stratification was inspected through the genomic inflation 
factor and was not significant (λ=1 .006) . The association of 
SNPs with HCC was adjusted for age, sex, race, Ishak fibrosis 
score, and SVR status in an additive logistic regression model . 
Results: The SNP analysis results are shown in the regional 
Manhattan plot (Figure) . The top variant, rs4836493, is on 
chromosome 5 at the CHSY3 (chondroitin sulfate synthase 3) 
locus and had a suggestive p-value (3 .65 x 10-6) after account-
ing for all SNPs examined . Conclusions: This GWAS in chronic 
HCV patients with advanced fibrosis identifies the rs4836493 
variant within the genes coding for CHSY3 as a suggestive 
risk locus for HCC even after adjusting for SVR . CHSY3 plays 
a role in elongation of chondroitin, tissue development and 
morphogenesis . The SNP identified in our discovery GWAS 
will require future validation and replication .

Disclosures:
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Oral zinc supplementation improves liver function and 
decreases the risk of hepatocellular carcinoma develop-
ment
Atsushi Hosui, Naoki Hiramatsu; Gastroenterology and Hepatol-
ogy, Osaka-Rosai Hospital, Sakai, Japan
Backgrounds and Aim: Zinc plays a pivotal role in various 
zinc enzymes, resulting in maintenance of liver function and 
decrease of reactive oxygen species . Patients with chronic liver 
diseases (CLD) have usually lower concentration of zinc, which 
decreases along with progression of liver fibrosis (healthy 
donor: 85 mg/dl, chronic hepatitis: 63 mg/dl, liver cirrhosis: 
55 mg/dl, in our previous study) . Some investigators presented 
the efficacy of zinc supplementation for hepatic encephalop-
athy, but it remains uncertain whether zinc supplementation 
improves liver function and the risk of hepatocellular carci-
noma (HCC) development . Patients and Methods: Two hundred 
forty patients with CLD who had received zinc preparation 
(ZnSO4, Zn 60-120mg/day: Zn group: 192 cases) at least 
for 6 months, or never received (no treatment group: 48 cases) 
were retrospectively analyzed in this study . Zn group was 
divided into 4 groups by Zn concentration at 6 months after 
the start of Zn treatment (less than 50 μg/dl (G1), 50-69 μg/
dl (G2), 70-89 μg/dl (G3), and not less than 90 μg/dl (G4)) . 
Liver function and the number of event (death, development of 
liver cancer, and appearance of liver failure) were evaluated 
at least every 6 months . The Log-rank test was used to assess 
the cumulative incidence rates of event and HCC development . 
Results: The mean follow-up period was 47 .2±23 .2 months . 
Liver function significantly deteriorated in the no treatment 
group (total bilirubin; 0 .75±0 .06 to 1 .25±0 .08 mg/dl, serum 
albumin; 3 .92±0 .31 to 3 .40±0 .63 g/dl, prothrombin activ-
ity; 88 .4±12 .8 to 74 .4±14 .6%), while no significant change 
was observed in the Zn group (total bilirubin; 1 .05±0 .14 to 
0 .83±0 .06 mg/dl, serum albumin; 3 .56±0 .49 to 3 .62±0 .33 
g/dl, prothrombin activity; 78 .8±14 .3 to 77 .6±14 .1%) . The 
cumulative incidence rates of event at 3 years were 31 .8% 
in the no treatment group, and 11 .9% in the Zn group . The 
incidence rate of HCC at 3 years was lower in the Zn group 
(7 .9%) than in the no treatment group (25 .4%) . According to 
the Zn concentration, the cumulative incidence rates of event at 
3 years are 42 .6%, 42%, 12 .7%, and 3 .5% in G1, G2, G3 
and G4 group, respectively; HCC was significantly suppressed 
in patients with Zn concentration ^70 μg/dl (G3/G4 groups) . 
Conclusion: Zn concentration can be related with the progres-
sion of liver disease and HCC development in patients with 
CLD . Oral zinc supplementation was suggested to be effective 
for maintenance of liver function and suppression for HCC 
development .
Disclosures:
The following people have nothing to disclose: Atsushi Hosui, Naoki Hiramatsu
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The impact of sustained virological response to HCV 
infection on long term risk of hepatocellular carcinoma: 
The BC Hepatitis Testers Cohort
Naveed Z. Janjua1,2, Mei Y. Chong1, Margot E. Kuo1, Amanda 
Yu1, Hasina Samji1, Zahid Butt1,2, Maria Alvarez1, Darrel Cook1, 
Jason Wong1,2, Ryan Woods3, Mark Tyndall1,2, Morris Sherman4, 
Eric M. Yoshida2, Mel Krajden1,2; 1BC Centre for Disease Control, 
Vancouver, BC, Canada; 2University of British Columbia, Vancou-
ver, BC, Canada; 3BC Cancer Agency, Vancouver, BC, Canada; 
4Medicine, University of Toronto, Toronto, ON, Canada
The risk of hepatocellular carcinoma(HCC) post HCV cure is 
not well-established for the North American population . We 
assessed the effect of sustained virologic response(SVR) on 
the risk of HCC among a large population based cohort in 
Canada . The BC Hepatitis Testers Cohort includes ~1 .5 million 
individuals tested for HCV between 1990–2013, linked with 
data on medical visits, hospitalizations, cancers, prescription 
drugs and mortality . Patients who received interferon based 
treatments were followed from the end of last treatment to HCC 
occurrence, death or December 31, 2012 . We examined HCC 
risk among those who did and did not achieve SVR using cumu-
lative incidence function and multivariable Cox proportional 
hazard models . Of 8147 eligible individuals who initiated 
treatment, 4663(57%) achieved SVR and 3484(43%) did not . 
Each group was followed for a median of 5 .6yr [range: 0 .5-
12 .9] . The annual HCC incidence rate(IR) was 1 .1/1000 per-
son-yr(PY) in the SVR and 7 .2/1000 PY in the no-SVR groups . 
The IR was higher among those with cirrhosis at treatment(SVR: 
6 .4, no-SVR: 21 .0/1000 PY) . The cumulative HCC incidence 
post treatment increase was steeper in the no-SVR vs . the SVR 
group (Fig 1) . In the multivariable model, SVR was associated 
with reduced HCC risk (hazard ratio (HR)=0 .20, 95%CI:0 .13-
0 .30), while cirrhosis(HR=2 .61, 95%CI:1 .68-4 .04), older 
age(50-59yr: HR=4 .15, 95%CI:2 .76-6 .23; 60+yr: HR=6 .37, 
95%CI:3 .9-10 .41 vs . ≤49yr), being male(HR=1 .98, 
95%CI:1 .33-2 .96), genotype 3 vs . 1 (HR=1 .85, 95%CI:1 .25-
2 .73), and alcohol consumption(HR=1 .46, 95%CI:1 .0-2 .15) 
were associated with higher HCC risk . In those with SVR, 
cirrhosis(HR=3 .16), older age(50-59yr: HR=4 .73; 60+yr: 
HR=5 .44 vs . ≤49yr), and being male (HR=3 .3) were associ-
ated with higher HCC risk . SVR substantially reduces but does 
not eliminate the risk of HCC, which is higher among those 
with cirrhosis and older age at treatment initiation .

Cumulative HCC incidence by SVR
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Liver-related morbidity and mortality in patients with 
Chronic Hepatitis C and cirrhosis with and without sus-
tained virologic response
Sofie Hallager1, Steen Ladelund2, Peer B. Christensen3,4, Mette 
Clausen5, Alex L. Laursen6, Axel Møller7, Poul Schlicthting8, Lone 
Galmstrup Madsen9, Jan Gerstoft10, Suzanne Lunding11, Karin 
Elmegaard Grønbæk12, Henrik Krarup13, Nina Weis1,14; 1Infec-
tious Diseases, Copenhagen University Hospital, Hvidovre, Køben-
havn Ø, Denmark; 2Clinical research Center, Hvidovre Hospital, 
Hvidovre, Denmark; 3Infectious Diseases, Odense University Hos-
pital, Odense, Denmark; 4Clinical Institute, University of South-
ern Denmark, Odense, Denmark; 5Hepatology, Rigshospitalet, 
Copenhagen, Denmark; 6Infectious Diseases, Skejby Sygehus, 
Aarhus, Denmark; 7Internal Medicine, Kolding Sygehus, Kolding, 
Denmark; 8Hepatology, Herlev Hospital, Copenhagen, Denmark; 
9Gastroenterology, Køge Sygehus, Køge, Denmark; 10Infectious 
Diseases, Rigshospitalet, Copenhagen, Denmark; 11Lung and 
infectious diseases, Nordsjællands Hospital, Hillerød, Denmark; 
12gastroenterology, Hvidovre Hospital, Hvidovre, Denmark; 13Sec-
tion of Molecular Diagnostics, Clinical Biochemistry and Depart-
ment of Gastroenterology, Aalborg Sygehus, Aalborg, Denmark; 
14Faculty of Health and Medical Sciences, Department of Clinical 
Medicine, University of Copenhagen, Copenhagen, Denmark
Chronic Hepatitis C (CHC) causes liver cirrhosis in 5-20% of 
patients, leading to increased morbidity and mortality . The 
aim of this prospective cohort study was to examine liver-re-
lated morbidity and mortality among patients with CHC and 
cirrhosis in Denmark and how these were affected by sustained 
virologic response (SVR) . Patients registered in DANHEP (Dan-
ish Database for Hepatitis B and C), with CHC and cirrhosis 
diagnosed before 31 December 2012 were eligible . Cirrhosis 
was based on liver biopsy, transient elastography ≥ 17 kPa, 
and clinical cirrhosis . Data were extracted from nationwide 
registries . Demographics of 988 included patients were: 674 
(68%) males, median age 52, 422 (43%) had genotype 1 
and 362 (37%) genotype 3 . Median follow-up was 3 .5 years 
[range 0 – 10 .5] and 309 patients died (31%) . Before end of 
follow-up 477 patients reached 24 weeks after antiviral treat-
ment, 209 achieved SVR (44%) . The 1- and 5-year cumulative 
incidences for all patients, with death and liver transplanta-
tion as competing risks, were 1 .7% [95% confidence interval 
0 .8; 2 .5] and 9 .3% [7 .1; 11 .4] for hepatocellular carcinoma 
(HCC), 3 .7% [2 .4; 5 .0] and 10 .6% [8 .2; 12 .9] for ascites, 
2 .5% [1 .5; 3 .6] and 7 .6% [5 .7; 9 .6] for oesophageal variceal 
haemorrhage (EVH), 0 .9% [0 .3; 1 .5] and 3 .4% [2 .1; 4 .7] for 
hepatic encephalopathy, 0 .3% [0 .0; 0 .7] and 1 .4% [0 .5; 2 .2] 
for spontaneous bacterial peritonitis (SBP), and 6 .1% [4 .4; 
7 .8] and 15 .0% [12 .1; 17 .9] for decompensation, respec-
tively (figure 1) . Crude all-cause and liver-related mortality rates 
were 7 .3/100 person years (PY) [6 .5; 8 .2] and 4 .6/100 PY 
[4 .0; 5 .2], respectively, for the entire cohort . Liver-related and 
liver-unrelated mortality rate ratios for patients with SVR vs non-
SVR were 0 .6 [0 .4; 0 .9] and 0 .7 [0 .5; 1 .1], respectively, when 
adjusting for confounders . Conclusions: Liver-related morbidity 
and mortality were high in a large, Danish cohort of patients 
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with CHC and cirrhosis . Achieving SVR was associated with a 
decrease in liver-related mortality .
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4AGP – A novel algorithm using indirect biomarkers 
out-performs established scores for detecting patients 
with elevated liver stiffness
Stephen D. Bloom1,2, Diana Lewis1,2, Catherine Smith4, William 
W. Kemp3, John Lubel1,2; 1Gastroenterology and Hepatology, 
Eastern Health, Melbourne, VIC, Australia; 2Eastern Health Clinical 
School, Monash University, Melbourne, VIC, Australia; 3Gastroen-
terology, Alfred Health, Melbourne, VIC, Australia; 4Department 
of Epidemiology and Preventive Medicine, School of Public Health 
and Preventive Medicine, Monash University, Melbourne, VIC, 
Australia
Introduction: Transient elastography (TE) is a validated non-in-
vasive tool with prognostic and therapeutic significance in 
chronic hepatitis C (CHC) . In many clinical trials a cut-off of 
12 .5 kPa is used to define cirrhosis . Despite this, indirect bio-
markers (such as APRI & FIB4) remain an attractive alternative 
due to their widespread applicability and availability . We 
aimed to determine the accuracy of indirect biochemical mark-
ers in patients awaiting DAA therapy for CHC and construct 
an optimised algorithm consisting of routinely measured and 
readily available laboratory data . Methods: Liver stiffness mea-
surement (LSM) and biochemical assessment were performed 
prospectively in patients with CHC . Data were analysed using 
bootstrap analyses (1000 replicates followed by stepwise 
logistic regression) to determine clinical and biochemical vari-
ables most strongly associated with LSM ≥ 12 .5 kPa . Variables 
included in at least 80% of models were used to derive a new 
predictive model that was then compared to APRI, FIB4 and 
FORNS using area under receiver operator curve (AUROC) for 
accuracy . Results: There were 676 patients with CHC included 

in this analysis . The prevalence of LSM≥12 .5kPa was 16 .8% 
(N=114) . APRI≥1 .0 occurred in 23 .8%(N=161) . APRI and 
LSM agreed in 83 .8% and were moderately correlated (Pear-
son’s 0 .587 p<0 .005) . FIB4≥1 .45 was observed in 36 .8% 
(N=249) and agreed with LSM in 75 .8% (Pearson’s 0 .612 
p<0 .005) . The AUROC for APRI, FIB4 and Forns were not sta-
tistically different (0 .86, 0 .89, 0 .88, p=0 .13) . Logistic regres-
sion modelling identified 6 variables strongly associated with 
LSM≥12 .5 kPa; Age, Albumin, AFP, AST Gender and Platelet 
count (4AGP) . This new algorithm agreed with LSM in 82 .2% 
(Pearson’s 0 .579 p<0 .005), demonstrating a higher sensitivity 
(91 .2%) and negative predictive value (97 .8%) than the other 
scores (APRI 72 .8%/93 .9%; FIB4 85 .1%/96 .1%; FORNS 
57 .9%/91 .6%) . The AUROC for 4AGP (0 .9211) was superior 
to FIB4, APRI and FORNS (p<0 .001) . 4AGP correctly classified 
104 patients of the 114 with an LSM ≥ 12 .5 kPa (FP=16 .1%, 
FN=1 .5%) Conclusion: Using a large real-world cohort of 
patients with CHC we describe an optimised algorithm for the 
prediction LSM ≥12 .5kPa . The 4AGP demonstrates sufficient 
accuracy to identify patients with CHC at high risk of cirrhosis 
with a high sensitivity and negative predictive value . 4AGP 
performed better than established indirect biomarkers APRI, 
FIB4 and FORNS in predicting LSM≥12 .5kPa and therefore 
may have utility in the initial assessment of patients with CHC in 
who TE is not available . The 4AGP algorithm warrants further 
validation in CHC and non-CHC cohorts .
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Transmission Rates And Outcomes in Hepatitis C Virus 
Positive Donor to Hepatitis C Virus Negative Kidney 
Transplant Recipients: Analysis of National Data
Gaurav Gupta, Le Kang, Victoria Garcia, Dipankar Bandopad-
hyay, Ashley Limkemann, Dhiren Kumar, Anne King, Marlon Levy, 
Adrian Collerell, Chandra Bhati, Amit Sharma, Richard K. Sterling; 
Virginia Commonwealth University, Richmond, VA
Purpose: The use of kidneys from deceased donors who are 
hepatitis C virus (HCV) positive (D+) to HCV negative recip-
ients (R-) represents a strategy to increase the limited donor 
pool . It is unknown whether HCV R- patients who receive HCV 
D+ kidneys (HCV D+/R-) can derive the long-term benefits of 
kidney transplant due to the possible risks of donor-derived 
HCV disease and subsequent mortality . This issue is increas-
ingly relevant due to the advent of direct-acting antiviral ther-
apy . To address this gap in knowledge, we analyzed the 
national Organ Procurement and Transplant Network (OPTN) 
database to compare the outcomes of D+/R- to D-/R- kidney 
transplantation . Methods: Using the OPTN database, all D+/R- 
transplants performed from 1994 to 2011 were compared 
to propensity matched D-/R- recipients in a 1:5 distribution . 
Matching was performed using the following variables: age, 
race, gender, pre-transplant dialysis, duration of dialysis, dia-
betes, blood type, panel reactive antibody (PRA), number of 
previous transplants and kidney donor risk index (KDRI) . Pri-
mary outcomes were graft and recipient survival at 5 years . 
Results: A total of 416 D+/R- transplants were compared to 
2080 D-/R- matched-controls . A significant proportion of HCV 
D+/R- recipients were male (299/416; 72%), African-Amer-
ican (205/416; 49%), and diabetic (152/416; 36%) . The 
mean age at transplant was 54±13 years with a mean dura-
tion of dialysis of 3 .1±2 .8 years pre-transplant . Both five-year 
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graft survival (43% vs . 56%; p<0 .001) and five-year patient 
survival (57% vs . 76%; p<0 .001) were significantly worse 
in D+/R- kidney transplant recipients than in matched con-
trols . Post-transplant HCV RNA and/or serologic testing was 
available only for 126 D+/R- kidney transplant recipients . 
During the course of follow-up, 62/126 (49%) patients were 
confirmed to be HCV RNA+ (likely donor-derived) . Five-year 
graft and patient survivals among these 126 D+/R- patients 
were not significantly different between those who were HCV 
RNA+ (n=62) vs . HCV- (n=64) following kidney transplant 
(p=0 .3) . Conclusion: This registry study shows inferior graft and 
patient survival for D+/R- kidney transplants as compared to 
matched D-/R- although, data on pre-transplant cardiovascular 
risk factors was not available . An analysis of the limited data 
available suggested that nearly half of HCV D+/R- recipients 
could have acquired donor-derived HCV . Interestingly, graft 
and patient survivals were not statistically different between the 
patients who seroconverted post-transplant vs . those who did 
not; suggesting that HCV transmission might not be the primary 
culprit for the poor observed outcomes .
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Comprehensive Care Coordination Reduces Disparities 
in Access to Hepatitis C Care and Treatment in Highly 
Complex Patients
Fabienne Laraque1, Mary Ford1, Payal Desai1, Marie P. Bresna-
han1, Alain H. Litwin2, Jonathan M. Schwartz2, Shuchin J. shukla2, 
Jeffrey J. Weiss3, Brooke Wyatt3, Ponni V. Perumalswami3; 1Viral 
hepatitis/BCD, NYC DOHMH, Long Island City, NY; 2Montefiore 
Medical Center, Bronx, NY; 3Mount Sinai Medical Center, New 
York, NY
Background: Hepatitis C (HCV)-associated morbidity and mor-
tality are increasing, despite availability of highly effective 
therapies . Patients with comorbid medical conditions, history 
of alcohol or injection drug use, or psychosocial risks are less 
likely to initiate HCV treatment . In 2015, the New York City 
(NYC) Health Department implemented a comprehensive care 
coordination program to serve HCV-infected Medicaid and 
Medicare beneficiaries with complex medical conditions and 
social situations . Primary Aim: To evaluate the implementation 
of the care coordination program in achieving access to HCV 
care and treatment among high-need patients . Methods: Project 
INSPIRE is a prospective study evaluating the impact of an evi-
dence-informed care coordination intervention in HCV infected 
patients within a multidisciplinary, integrated care setting at 
two large NYC hospitals . The core intervention included com-
prehensive assessment, health promotion, motivational inter-
viewing, treatment readiness with adherence counseling, and 
medication coordination . Bivariate and multivariable logistic 
regression were used to assess associations between demo-
graphic, clinical, and risk factors and treatment initiation and 
sustained virological response (SVR) . Results: Between Janu-
ary and December 2015, 1,373 participants were enrolled in 
Project INSPIRE . Of participants who received a comprehen-
sive assessment (n=1,214), 887 (73%) were current or former 
alcohol users, 773 (64%) were current or former injection drug 
users, 552 (46%) had a mental health condition, and 264 
(23%) had two or more comorbid conditions . Of the 1,201 
(87% of all enrollees) medically evaluated participants, 1,078 

(90%) were determined to be eligible treatment candidates . 
As of April 2016, 784 (73% of treatment candidates) initi-
ated treatment, and of those 316 (40%) have achieved SVR . 
In bivariate analyses, HIV co-infection, prior HCV treatment, 
and advanced fibrosis score were associated with treatment 
initiation (p<0 .05) . Controlling for all variables significant in 
the bivariate analyses, only HIV co-infection remained signifi-
cantly associated with treatment initiation (Odds Ratio=1 .9, 
95% Confidence Interval=1 .4-2 .7) . SVR was not associated 
with any demographic, clinical, or risk factors . Conclusions: 
Among HCV infected persons who received care coordina-
tion, those with risk factors and complex comorbid conditions 
were equally likely to start treatment and achieve SVR as those 
without . The higher odds of starting treatment for HIV-infected 
patients, who are less subject to insurance restrictions, indicate 
the importance of lifting these restrictions for all .
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Hepatitis C Complications: Prevalence and Disparities in 
a Large US Cohort 2006-2014
Mei Lu1, Stuart C. Gordon2, Jia Li1, Loralee B. Rupp3, Yueren 
Zhou1, Anne C. Moorman4, Phillip Spradling4, Eyasu H. Teshale4, 
Joseph A. Boscarino5, Yihe Daida6, Mark A. Schmidt7, Sheri 
Trudeau1, Scott D. Holmberg4; 1Public Health Science, Henry Ford 
Health System, Detroit, MI; 2Division of Gastroenterology and 
Hepatology, Henry Ford Health System, Detroit, MI; 3Center for 
Health Policy & Health Services Research, Henry Ford Health Sys-
tem, Detroit, MI; 4Division of Viral Hepatitis, National Center for 
HIV, Heaptitis, STD, and TB Prevention, Centers for Disease Con-
trol, Atlanta, GA; 5Center for Health Research, Geisinger Health 
System, Danville, PA; 6Center for Health Research, Kaiser Perma-
nente Hawaii, Honolulu, HI; 7Center for Health Research, Kaiser 
Permanente Northwest, Portland, OR
The burden of hepatitis C virus (HCV)-related cirrhosis, decom-
pensated cirrhosis, and mortality has not been well-described 
in a large “real world” US population . We investigated trends 
in the prevalence of cirrhosis and decompensated cirrhosis, 
and incidence of mortality, among HCV-infected patients in the 
Chronic Hepatitis Cohort Study (CHeCS) from 2006–2014 . 
Methods: CHeCS is a longitudinal observational study of hep-
atitis patients from 4 large US health systems . Cirrhosis was 
ascertained using ICD9 codes, liver biopsy reports, and serum 
markers of fibrosis . Decompensated cirrhosis was ascertained 
using a set of ICD9 codes that have been validated as predic-
tive of decompensated cirrhosis . We used join-point model-
ing (univariate and multivariate) to identify rates of change in 
prevalence over time as well as “break points” that indicate 
different phases of Annual Percentage Change (APC) . Results: 
Of 11,286 adult HCV-infected patients, prevalence of cirrhosis 
increased from 10% in 2006 to 28% in 2014 . Join-point anal-
ysis identified a breakpoint at 2007, with adjusted APCs of 
49 .1 (2006–2007; p<0 .05) and 9 .5 (2007–2014; p<0 .05) . 
Prevalence of decompensated cirrhosis increased from 3% in 
2006 to 7% in 2014, with two breakpoints (at 2008 and 
2012) and three segments, with APCs of 25 .9 (2006–2008; 
p<0 .05), 8 .7 (2008–2012; p<0 .05), and 1 .4 (2012–2014) . 
Incidence of all-cause mortality increased from 1 .1% in 2006 
to 3 .1% in 2013, with a breakpoint in 2010 and APCs of 20 .0 
(2006–2010; p<0 .05) and 4 .2 (2010–2013) . Older patients, 
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Asian/Pacific Islanders, and men all demonstrated higher prev-
alence of cirrhosis and decompensated cirrhosis . Black patients 
demonstrated the highest incidence of all-cause mortality . Con-
clusions: Over the past decade, prevalence of cirrhosis among 
HCV patients in this US cohort increased almost 3-fold . During 
the same time period, prevalence of decompensated cirrho-
sis and incidence of all-cause mortality more than doubled, 
although the increase in both plateaued in recent years .

Prevalence of cirrhosis and decompensated cirrhosis, and inci-
dence of all-cause mortality
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Knockout of the HDC/histamine axis and reduction of 
mast cell number/function rescues Mdr2-/- mice from 
PSC-related biliary proliferation and fibrosis
Jennifer Demieville2, Laura Hargrove1, Lindsey Kennedy2, Veron-
ica Jarido1, Heather L. Francis2,1; 1Baylor Scott & White Health, 
Temple, TX; 2Central Texas Veteran’s Health Care System, Temple, 
TX
Background: Multidrug resistance-2 gene knockout mice 
(Mdr2-/-) develop cholestatic liver disease and mimic human 
primary sclerosing cholangitis (PSC) . Mdr2-/- mice display have 
enhanced intrahepatic bile duct mass (IBDM) and proliferation 
between 4 and 12 weeks of age . We have shown that: (i) 
histamine (HA), catalyzed by the enzyme histidine decarboxy-
lase (HDC) is a pro-fibrogenic, proliferative factor that induces 
biliary damage and fibrosis; and (ii) knockout of HDC (HDC-
/-) decreases biliary proliferation, inflammation and fibrosis . 
Mast cells (MCs) infiltrate the liver of Mdr2-/- mice and MC 
presence increases local HA levels contributing to hepatic dam-
age . There are few MCs in HDC-/- mice and HA levels are 
negligible . The aim of this study was to determine the effects 
of knockout of the HDC/HA axis in Mdr2-/- mice on MC infil-
tration and hepatic damage/fibrosis . Methods: Mdr2-/-HDC-/- 

double knockout mice (DKO) were generated by pair-breeding 
until homozygote DKOs were obtained . Male mice (DKO and 
Mdr2-/-) were sacrificed at 4, 8 and 12 weeks of age and 
serum, liver blocks and total liver were obtained . H&E was 
performed in liver and other organs to identify phenotypic alter-
ations following DKO . HA serum levels were measured by 
EIA . IBDM and biliary proliferation by CK-19 and Ki67 immu-
nohistochemistry . MC marker expression (c-kit, chymase and 
tryptase) was measured by qPCR in total liver . MC presence 
was detected by immunohistochemistry for mouse mast cell pro-
tease-1 (mMCPT-1) . Fibrosis was evaluated using Fast Green/
Sirius Red staining and qPCR for a-SMA, collagen-type 1a and 
fibronectin-1 . Results: There were no serious alterations in any 
organ architecture including the liver in the DKO compared to 
the controls . HA serum levels were increased in Mdr2-/- controls 
compared to WT and HA levels were significantly diminished 
in 4, 8, and 12 week DKO mice compared to Mdr2-/- controls . 
In Mdr2-/- mice, serum liver enzymes were upregulated com-
pared to WT and these levels were ameliorated in the DKO 
mice . Mdr2-/- mice at 4, 8, and 12 weeks display increased 
IBDM, biliary proliferation and fibrosis, which were signifi-
cantly reduced in 4, 8, and 12-week-old DKOs . MCs were 
found in Mdr2-/- controls at all ages and MC marker expression 
was upregulated compared to WT mice . Both MC presence 
and marker expression was downregulated in DKO mice at 
4, 8, and 12 weeks . Conclusion: PSC progression in Mdr2-
/- mice is dependent upon the HDC/HA axis and increased 
MC infiltration . Our data supports the concept that targeting or 
blocking infiltration of MCs and the HDC/HA axis may provide 
an alternative strategy to patients with PSC .
Disclosures:
The following people have nothing to disclose: Jennifer Demieville, Laura Har-
grove, Lindsey Kennedy, Veronica Jarido, Heather L . Francis

182
Sortilin 1 modulates hepatic cholesterol lipotoxicity in 
mice via functional interaction with liver carboxylester-
ase 1
Jibiao Li, Yifeng Wang, David Matye, Tiangang Li; Pharmacolgy, 
KUMC, Kansas City, KS
Background and aim: Hepatic cholesterol accumulation is 
increasingly recognized as an important contributor to hepato-
cyte injury and inflammation in fatty liver diseases . Sortilin 1 
(Sort1) is an intracellular lysosomal trafficking receptor that was 
recently identified by GWAS as a novel regulator of cholesterol 
metabolism in humans . However, the molecular mechanisms by 
which Sort1 regulates cholesterol metabolism are still not fully 
understood . Liver plays a central role in whole body cholesterol 
homeostasis . The goal of this study is to investigate the role of 
Sort1 in hepatic cholesterol accumulation and associated liver 
injury in sort1 knockout mice . Methods: Hepatic lipid accumu-
lation, liver injury and inflammation were studied in WT and 
sort1 knockout mice challenged with a high fat high cholesterol 
atherogenic diet . The functional role of Sort1-CES1 axis in mod-
ulating cholesterol-induced liver injury was studied by imaging 
approach in HepG2 cells and in CES1-deficient mice . Results: 
we found that mice deficient in Sort1 were protected against 
high cholesterol diet-induced liver injury and inflammation, 
as evidenced by reduced plasma transaminase levels, attenu-
ated inflammatory infiltration and decreased hepatic cytokine 
expression . Using LC-MS/MS based proteomics approach, 
we identified liver carboxyesterase 1 (CES1) as a novel Sort1 
interacting protein . Mechanistic studies further showed that 
Sort1 may regulate CES1 lysosomal targeting and degrada-
tion, and Sort1-deficient HepG2 cells or sort1 knockout mouse 
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livers showed significantly higher CES1 protein abundance . 
Previous studies have established an important role of hepatic 
CES1 in promoting intracellular cholesterol mobilization, 
cholesterol efflux and bile acid synthesis . Consistently, high 
cholesterol diet-challenged sort1 KO mice accumulated less 
free cholesterol in the liver and showed increased hepatic bile 
acid synthesis and a more hydrophilic bile acid composition 
compared to WT controls . Acute knockdown of liver CES1 in 
mice markedly increased their susceptibility to high cholesterol 
diet-induced liver injury and inflammation, and abolished the 
protective effect against cholesterol lipotoxicity in sort1 KO 
mice . Conclusion: This study identified a novel Sort1-CES1 axis 
that regulates cholesterol-induced liver injury . This study pro-
vides novel insights that improve our current understanding of 
the molecular links between Sort1 and cholesterol metabolism, 
and further suggests that therapeutic inhibition of Sort1 may 
be beneficial in improving hepatic cholesterol homeostasis in 
metabolic and inflammatory liver diseases .
Disclosures:
The following people have nothing to disclose: Jibiao Li, Yifeng Wang, David 
Matye, Tiangang Li
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CHOP deficiency protects against bile duct ligation-in-
duced cholestatic liver injury by reduction of intestinal 
barrier dysfunction and inflammatory response 
Runping Liu1,2, Xiaojiaoyang Li1,3, Hiroaki Aoki5, Lixin Sun3,1, 
Yanxia Ning2, Luyong Zhang3, Kauaki Takabe4, William M. Pan-
dak2, Phillip Hylemon1,2, Huiping Zhou1,2; 1Microbiology and 
Immunology, Virginia Commonwealth University, Richmond, VA; 
2Research, McGuire Veterans Affairs Medical Center, Richmond, 
VA; 3New Drug Screen Center, China pharmaceutical University, 
Nanjing, China; 4Oncology, Roswell Park Cancer Institute, Buffalo, 
NY; 5Surgey, Tokyo Jikei University School of Medicine, Tokyo, 
Japan
Aim: Bile duct obstruction leads to severe cholestasis and even-
tually progressive liver fibrosis and cirrhosis regardless of dif-
ferent etiology . The accumulation of hydrophobic bile acids 
is believed to induce a chronic inflammation and hepatocyte 
death . More recent studies suggest that disruption of intestinal 
barrier function and subsequent bacterial translocation also 
contributes to an underlying bile acid-induced inflammatory/
fibrotic process . CHOP (C/EBP homologous protein) is a 
pro-apoptotic transcriptional factor responsible for endoplas-
mic reticulum (ER) stress-mediated apoptosis . Our previous 
study reported CHOP deficiency reduced ER stress-induced dis-
ruption of intestinal barrier function . A previous study reported 
that CHOP plays a critical role in cholestasis-induced liver fibro-
sis . However, the underlying mechanism is still not clear . The 
aim of the current study is to investigate the potential mecha-
nisms underlying CHOP deficiency-mediated protective effects 
against bile duct ligation (BDL)-induced cholestatic liver injury . 
Method: BDL was performed by surgical ligation of the com-
mon hepatic bile duct in age/sex-matched wild type (WT) and 
CHOP knockout (CHOP-/-) mice . Sham-control mice underwent 
a laparotomy without BDL . After 14-days, surviving mice were 
sacrificed . Blood was collected for measuring serum levels of 
ALT, AST, ALP and total bile acids (TBA) using commercial 
kits . Intestinal permeability was assessed using FITC-dextran 
4D . Liver and intestine samples were processed for histopatho-
logical analysis . The mRNA levels of target genes related to 
liver fibrosis, macrophage activation and polarization, and 
intestinal barrier function were measured by real-time RT-PCR . 
Results: CHOP deficiency significantly reduced mortality of 
BDL from 30% (WT) to 0% (CHOP-/-) . BDL-induced cholestasis, 

fibrosis, macrophage infiltration and inflammatory response 
were markedly reduced in CHOP-/- mice as indicated by reduc-
tion of CK-19, Ki67, F4/80, and TNF-α . BDL-induced increase 
of intestinal permeability and damage was also markedly 
reduced in CHOP-/- mice . In addition, BDL-induced M2 mac-
rophage activation and polarization was inhibited in CHOP-/- 
mice as indicated by downregulation of IL-10, CD206, CCL17, 
CCL22, CCL24, Fizzl and TGF-β . Conclusion: CHOP deficiency 
protects mice from BDL-induced cholestatic injury by multiple 
mechanisms, including increase of intestine barrier integrity, 
reduction of hepatic macrophage infiltration, inhibition of 
inflammation and macrophage activation . Our results indicate 
that ER stress plays a critical role in BDL-induced cholestasis . 
CHOP represents a potential therapeutic target for cholestatic 
liver diseases .
Disclosures:
William M . Pandak - Employment: Virginia Commonwealth University, Veterans 
Affairs Medical Center
The following people have nothing to disclose: Runping Liu, Xiaojiaoyang Li, 
Hiroaki Aoki, Lixin Sun, Yanxia Ning, Luyong Zhang, Kauaki Takabe, Phillip 
Hylemon, Huiping Zhou
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Repopulating Kupffer cells originate directly from hema-
topoietic stem cells
Xu Fan1,2, Ying Jiang1, Xianghua Cui2, Hong You2, Jidong Jia2, 
Peng Wu1; 1Dept.Functional Proteome, Beijing Proteome Research 
Center, Beijing, China; 2Liver Research Center, Beijing Friendship 
Hospital, Capital Medical University,, Beijing, China
Background: Given that Kupffer cells (KCs) originate from yolk-
sac progenitors before birth, the origin of repopulating KCs 
in adults is unclear . Although preexisting KCs and monocytes 
have been suggested as cellular origins of repopulating KCs, 
in vivo fate-mapping evidence is still lacking in this field . Using 
genetic inducible fate mapping (GIFM), we tested the hypoth-
esis that repopulating KCs originate from preexisting KCs or 
from monocytes and, if not, sought to determine from what 
type of progenitor cells they originate . Method: During KC-re-
population, we first traced the fate of preexisting KCs and of 
monocytes, in a tissue resident macrophage (TRMs) specific 
and in a monocytic-cell specific GIFM system respectively, and 
then, performed genetic lineage tracing to determine what type 
of progenitor cells give rise to repopulating KCs . Result: We 
found 1) in a TRM specific GIFM system that the KC label-
ing-index dramatically decreased after complete repopulation, 
indicating repopulating KCs originated from unlabeled progen-
itors rather than labeled preexisting KCs; 2) in a monocytic-cell 
specific GIFM system that both the labeling-index ratio of KCs 
to Ly6Chi monocytes and to Ly6Clow monocytes were far less 
than 0 .9 after complete repopulation following 90% KC deple-
tion, indicating repopulating KCs originated from unlabeled 
progenitors rather than labeled monocytes; 3) in nonmyeloab-
lative Hematopoietic-stem-cell (HSCs) transplant recipients that 
the number of host-origin KCs remained unchanged through-
out repopulation, indicating all repopulating KCs originated 
from hematopoietic progenitors . We also found that following 
elicitation by KC depletion, 1) both the percentage of HSCs 
and the percentage of 5-Ethynyl-2’-deoxyuridine (Edu) positive 
HSCs were significantly increased; 2) HSCs were found in 
the bloodstream; 3) in HSC transfer recipients, cells that were 
doubly positive for the HSC specific markers Sca-1 and c-kit 
were detected in donor origin F4/80- liver non-parenchymal 
cells; 4) KCs positive for the donor-origin marker GFP were 
detected in the HSC transfer recipients . These findings indicate 
that following elicitation by KC depletion, HSCs proliferate in 
the bone marrow, mobilize from bone marrow into circulation, 
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engraft into the liver and then differentiate into repopulating 
KCs . Conclusion: Our findings provide strong in vivo evidence 
that repopulating KCs do not originate from preexisting KCs or 
from monocytes but originate directly from HSCs instead .
Disclosures:
Jidong Jia - Consulting: BMS, Gilead, Abbive
The following people have nothing to disclose: Xu Fan, Ying Jiang, Xianghua 
Cui, Hong You, Peng Wu
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Decreased Intestinal Glucose Absorption in Healthy Vol-
unteers Treated with the FXR Agonist Obeticholic Acid
Annika Wahlström1, Samer Al-Dury1, Anna Casselbrant2, Mat-
tias Bergentall1, Marcus Ståhlman1, Lisa Olsson1, Lars Fändriks2, 
Fredrik Bäckhed1, Hanns-Ulrich Marschall1; 1Department of Molec-
ular and Clinical Medicine, University of Gothenburg, Institute of 
Medicine, Gothenburg, Sweden; 2Department of Gastrosurgical 
Research and Education, Institute of Clinical Sciences, University 
of Gothenburg, Gothenburg, Sweden
Introduction: FXR signaling has been shown to affect intestinal 
permeability and gut microbiota composition in mouse models . 
The gut microbiota itself is known to modify bile acid (BA) 
profiles and can thereby modulate BA-dependent FXR signal-
ing and affect host metabolism . Here, we study the effects of 
FXR activation in human volunteers treated with obeticholic 
acid (OCA), a potent and selective FXR agonist developed for 
the treatment of non-viral chronic liver diseases . Methods: As 
part of the randomized placebo-controlled OCAPUSH study 
(ClinicalTrials.gov NCT02532335), 20 healthy volunteers 
were administered OCA (25 mg/day) or matching placebo for 
three weeks . Blood and feces samples were collected at days 
0 and 21 . Day 21 also a push-jejunoscopy was performed to 
sample biopsies from the small intestine . Blood and feces were 
investigated with UPLC-MSMS for BA profiles and markers of 
BA synthesis . Fecal samples were also analyzed for microbiota 
composition by 16S rRNA sequencing . Intestinal biopsies were 
used for transcriptomics, morphology and measurements of 
glucose absorption in Ussing chambers . Results: All subjects 
completed the trial per protocol and without adverse event . 
All subjects administered OCA showed enriched OCA and 
significantly increased FGF19 serum levels and conversely, 
decreased C4 and endogenous BAs, as compared to subjects 
administered placebo, in agreement with FXR activation . Glu-
cose absorption in jejunum biopsies of subjects treated with 
OCA compared to those treated with placebo was reduced by 
48 .1% (p<0 .001) . Gut microbiota analysis showed a dramatic 
decrease of Lactobacilli to undetectable in 9 out of ten OCA 
treated volunteers whereas there was not any change in those 
treated with placebo . Our findings that FXR activation by OCA 
reduces glucose uptake in human jejunal biopsies were con-
firmed in vivo in experiments with mice . Discussion / Conclu-
sion: We demonstrate that FXR activation substantially reduces 
glucose absorption in biopsy tissue from the small intestine 
which potentially has strong impact for the action of OCA in 
conditions with impaired glucose metabolism . The decreased 
abundance of Lactobacilli is of particular interest since this 
group of bacteria has been associated with type 2 diabetes 
mellitus .
Disclosures:
Fredrik Bäckhed - Grant/Research Support: Biogaia, AstraZeneca, Danone; 
Speaking and Teaching: Nestle; Stock Shareholder: Metabogen AB
Hanns-Ulrich Marschall - Consulting: Albireo, Intercept
The following people have nothing to disclose: Annika Wahlström, Samer 
Al-Dury, Anna Casselbrant, Mattias Bergentall, Marcus Ståhlman, Lisa Olsson, 
Lars Fändriks
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Novel strategy for HCC innate immunotherapy: MICA 
modulation and the metabolome
Kaku Goto1, Wenwen Li1, Sayaka Ito1, Jun Arai1, Anthony Stepha-
nou1, Ryosuke Muroyama1, Yasuo Matsubara1, Ryo Nakagawa1, 
Yasushi Tanoue1, Sayuri Morimoto1, Yoshimi Kaise1, Lay A. Lim1, 
Masahisa Jinushi2, Naoya Kato1; 1The Institute of Medical Science, 
The University of Tokyo, Tokyo, Japan; 2Keio University Graduate 
School of Medicine, Tokyo, Japan
Background and aims: The anti-tumor ligand MHC class I 
polypeptide-related sequence A (MICA) was the susceptibil-
ity gene in our genome-wide association study for hepatitis C 
virus -induced hepatocellular carcinoma (HCC) (Kumar V et 
al ., Nat Genet 2011) . Based on the importance of the ligand 
suggested by the inverse correlation between MICA expres-
sion and HCC risk in patients, we sought and investigated 
drugs for MICA recovery . Methods: Hepatoma and natural 
killer (NK) cell lines as well as PXB cells as normal human 
hepatocytes were employed . Intracellular mRNA levels were 
quantified by qRT-PCR . MICA protein was detected by flow 
cytometry . MICA promoter activities were monitored by lucifer-
ase reporter assay . Cell viability was assessed by tetrazolium 
salt assay . NK cell cytotoxicity was determined by lactate dehy-
drogenase release . In vivo anti-tumor effects of NK cells were 
evaluated in NSG mice . Metabolomic analysis was performed 
using CE-TOFMS . Results: The screen for the FDA-approved 
drug library exploiting our new reporter cell system detected 
the marked increase in the luciferase activity by the approved 
HDAC inhibitor (HDACi), vorinostat (VOR) . The drug as well 
as additional HDACis indeed upregulated MICA mRNA and 
protein levels in hepatoma cells while not affecting normal 
hepatocytes, and accordingly NK cell cytotoxicities to hepa-
toma cells were also potentiated via MICA in co-culture; these 
effects were further reinforced by MICA sheddase inhibitor . 
Subsequently administration of VOR boosted NK cell anti-tumor 
activities through NKG2D in vivo . Metabolomic analysis on 
hepatoma cells uncovered HDACi-induced alterations in met-
abolic pathways behind the therapeutic actions . Conclusions: 
The data would be subserving novel chemoimmunotherapeutic 
strategies for management of viral HCC .
Disclosures:
Masahisa Jinushi - Employment: MSD Japan
Naoya Kato - Grant/Research Support: Bristol-Myeres Squibb, Chugai Pharma-
ceutical co ., ltd .
The following people have nothing to disclose: Kaku Goto, Wenwen Li, Sayaka 
Ito, Jun Arai, Anthony Stephanou, Ryosuke Muroyama, Yasuo Matsubara, Ryo 
Nakagawa, Yasushi Tanoue, Sayuri Morimoto, Yoshimi Kaise, Lay A . Lim
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Neprilysin controls the switch between hepatic vasocon-
striction and fibrogenesis in liver disease
Sabine Klein1, Winfried Reul1, Robert Schierwagen1, Frank E. 
Uschner1, Christian P. Strassburg1, Thomas Walther2, Jonel Tre-
bicka1; 1Internal medicine I, Universital Hospital Bonn, Bonn, Ger-
many; 2Department of Pharmacology and Therapeutics, University 
College Cork, Cork, Ireland
Background: The renin-angiotensin system (RAS) is involved 
in portal hypertension and hepatic fibrogenesis . One com-
ponent of this system is the zinc metalloproteinase neprilysin 
(NEP), which cleaves angiotensin (ANG) I into ANG-(1-7), a 
heptapeptide opposing the actions of ANG II through stimula-
tion of its receptor Mas (MasR) . On the other hand, NEP also 
degrades neuropeptide Y (NPY), a co-transmitter of the α1-ad-
renoceptor . We used NEP-deficient (NEP-/-) mice to investigate 
the role of NEP in the development of portal hypertension, 
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hepatic fibrosis, and the involved vasoactive systems . Meth-
ods: Fibrosis was induced via CCl4 inhalation in wildtype (wt) 
and NEP-/- mice . The portal pressure was measured invasively . 
Fibrosis was evaluated by hepatic hydroxyprolin content (HP), 
Sirius red (SR) staining and α-smooth muscle actin (αSMA) . 
The protein and mRNA expression of NEP was analyzed in 
human and rodent fibrosis by Western blotting and qRT-PCR . 
Contraction assays were used to investigate differences in con-
traction between NEP-deficient and wildtype hepatic stellate 
cells (HSC) . Results:  Interestingly, NEP deficient mice develop 
portal hypertension without liver injury and without increased 
liver fibrosis . In cirrhotic patients the gene expression of NEP 
is increased compared to healthy humans . Also in wt mice, the 
NEP expression is increased during liver fibrosis . However, 
fibrosis accumulation was significantly lower in NEP-/- mice 
compared to wt mice, while portal pressure was significantly 
higher in NEP-/- mice upon liver injury . αSMA expression as a 
marker of activated myofibroblastic hepatic stellate cells (HSC) 
was increased in NEP-/- mice on gene and protein levels . Con-
tractile pathway components (pJAK2, ROCK) and NPY were 
increased in control and fibrotic NEP-/- mice compared to wt 
mice . NEP-/- HSC showed an increased contraction, especially 
upon NPY incubation . Moreover, NPY incubation led to an 
increase in TGF-β and Col1a1 gene expression in wt HSC, 
both were decreased after NPY incubation in NEP-/- HSC . Sum-
mary: Our results discover that NEP deficiency leads to portal 
hypertension in presence and absence of liver injury . However, 
this is not congruent with liver fibrosis and thus NEP seems to be 
the key switch between the contraction and profibrotic activity 
of HSC, probably via NPY degradation . Therefore, NEP-defi-
ciency is a model of idiopathic non-cirrhotic portal hyperten-
sion and NEP-inhibition might be an anti-fibrotic approach 
combined with a drug decreasing portal hypertension .
Disclosures:
Christian P . Strassburg - Advisory Committees or Review Panels: Novartis, Roche; 
Speaking and Teaching: Novartis, Merz, MSD, Falk Pharma, BMS, Abbvie
The following people have nothing to disclose: Sabine Klein, Winfried Reul, Rob-
ert Schierwagen, Frank E . Uschner, Thomas Walther, Jonel Trebicka
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Hepatocyte exosomes attenuate hepatic stellate cell acti-
vation in vitro and are anti-fibrotic in vivo
Li Chen1, Ruju Chen1, Sherri Kemper1, David Brigstock1,2; 1Clin-
ical and Translational Research, Nationwide Children’s Hospital, 
Columbus, OH; 2Surgery, The Ohio State University, Columbus, 
OH
Exosomes are 50-150 nm membraneous nanovesicles which 
act as intercellular molecular shuttles and deliver complex 
molecular payloads (miRs, mRNA, protein) from producer cells 
to recipient cells, the latter of which may then be functionally 
re-programmed according to the information received . Recent 
evidence has shown that the activation of hepatic stellate cells 
(HSC) is promoted by exosomes from other activated HSC or 
from injured hepatocytes . The goal of this study was to estab-
lish the effect of exosomes from non-injured hepatocytes on 
HSC function and hepatic fibrosis . Expression of key activation 
or fibrogenic markers (αSMA, collagen α1(I), connective tis-
sue growth factor (CTGF)) was inhibited in P4 primary mouse 
HSC after 36-hr treatment with exosomes isolated from (i) Day 
1-2 primary mouse hepatocytes cultured in medium containing 
exosome-free serum; or (ii) AML-12 mouse hepatocytes grown 
for 1-3 days in serum-free medium . Hepatocyte exosomes 
stained with PKH26 membrane dye gradually accumulated in 
P6 HSC between 6 and 48-hrs after addition in vitro . In BAC 
reporter transgenic CTGF-EGFP Swiss Webster mice express-

ing EGFP under the control of the CTGF promoter, induction 
of hepatic EGFP, CTGF, αSMA or collagen α1 after short-term 
CCl4 admininstration (30μl/25g i .p . every other day for 10 
days) was dose-dependently inhibited by i .p administration 
of hepatocyte exosomes (20-80 μg per injection) every other 
day over the last 6 days . As assessed by Sirius Red stain-
ing, hepatic fibrosis in wild-type Swiss Webster mice (30 μl 
CCl4 /25g, i .p ., 3 times/wk, 5 wks) was reversed by i .p . 
administration of hepatocyte exosomes (80μg per injection) 
every other day over the last 10 days . To identify candidate 
therapeutic components, exosomal miRs were analyzed from 
control versus ethanol/TNFα-treated hepatocytes in vitro with 
the result that miRs- 23b, -151, -438, and -532 were found 
to be expressed at 3- to 10-fold higher levels in exosomes 
from healthy versus injured hepatocytes (p<0 .01) . Mimics of 
each miR attenuated expression of CTGF, αSMA or collagen 
α1(I) in activated D9 HSC in vitro (p<0 .01), showing that they 
individually possess the ability to suppress pathways of HSC 
activation or fibrogenesis . Additionally, as compared to control 
livers, hepatocyte exosomes demonstrated increased binding 
to hepatocytes in CCl4-injured livers suggesting that they may 
also act indirectly on HSC by improving hepatocyte function . 
In conclusion, exosomes from normal hepatocytes instrinsically 
attenuate HSC activation and fibrogenesis and are anti-fibrotic 
in vivo, either through their delivery of anti-fibrotic miRs to HSC 
and/or their action on injured hepatocytes .
Disclosures:
David Brigstock - Stock Shareholder: FibroGen
The following people have nothing to disclose: Li Chen, Ruju Chen, Sherri Kem-
per
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Profibrogenic functions of mucosal-associated invariant 
T (MAIT) cells during chronic liver injury 
Pushpa Hegde1, Emmanuel Weiss1,2, Gladys Ferrere1, Abhishak 
Gupta1, Badr Kiaf3, Jinghong Wan1, Valerie Paradis1,4, Richard 
Moreau1,2, Agnes Lehuen3, Sophie Lotersztajn1; 1Inserm U1149, 
Centre de recherches sur l’inflammation, Université Paris Diderot, 
Sorbonne Paris Cité, Faculté de Médecine Xavier Bichat 75018, 
Paris, France; 2Assistance publique – Hôpitaux de Paris, service 
d’anesthésie, Hôpital Beaujon, F-92110, France, Clichy, France; 
3Institut Cochin, Inserm U1016, Université Paris-Descartes, Sor-
bonne Paris Cité 75014 Paris, Paris, France; 4Assistance publique 
– Hôpitaux de Paris, Service d’anatomie pathologique Hôpital 
Beaujon, F-92110, Clichy, France, Clichy, France
Background and aims : Persistent chronic inflammation is a 
characteristic feature of chronic liver injury and a driving force 
of fibrosis progression . Mucosal-Associated Invariant T (MAIT) 
cells are unconventional T cells characterized by the invariant 
TCR-chain, Vα7 .2 in humans (Vα19 in mice) and restricted by 
the non-classical MHC-1b molecule, MR1 . Given their ability to 
secrete fibrogenic cytokines such as IL-17, we hypothesize that 
MAIT cells may be involved in immune-dysfunction associated 
with liver fibrosis . Methods: Frequency of CD161hi Vα7 .2+ 
MAIT cells and cytokine secretion were analyzed in peripheral 
blood mononuclear cells (PBMC) of patients with alcoholic cir-
rhosis (n=24) and healthy donors (n=20) by multi-color flow 
cytometry . Interactions between human MAIT cells and human 
hepatic myofibroblasts (HMF) were investigated in co-culture 
experiments . Fibrosis was studied in mice deficient (MR1-/-) 
or enriched (Vα19TCRTg) in MAIT cells, following chronic 
challenge with CCl4 for 4 weeks . Results: Frequency of MAIT 
cells was significantly reduced in PBMC of alcoholic cirrhotic 
patients (2 .47± 0 .51 vs 0 .31± 0 .13 %, p< 0 .0001) . More-
over, MAIT cells from cirrhotic patients displayed an activated 
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phenotype as indicated by increased surface expression of 
CD25 and CD69 and a Th17 profile characterized by higher 
levels of IL-17 . Decreased MAIT cell frequency in cirrhotic 
patients was associated with a significant accumulation of 
Vα7 .2+ cells in the liver, within the fibrotic septa . The function 
of MAIT cells was evaluated in MAIT cell-deficient MR1-/- mice, 
that showed reduced fibrosis upon chronic CCl4 exposure, as 
illustrated by decreased Sirius red staining, lower number of 
smooth muscle alpha actin positive cells, and reduced hepatic 
TGF-beta production . Conversely, MAIT cell overexpressing 
Vα19TCRTg mice showed exacerbated fibrosis and accumula-
tion of fibrogenic cells . Profibrogenic properties of MAIT cells 
were related to mitogenic effects on HMF, as demonstrated 
in co-culture experiments of human activated MAIT cells and 
human HMF; direct contact was required since neither condi-
tioned medium of MAIT cells, nor the transwell conditions had 
no effect . Instead, MAIT cell-induced proliferation of HMF was 
strongly reduced by an anti MR1 antibody . Conclusions: These 
results demonstrate that chronic liver injury is associated with 
dysregulation of MAIT cell functions . Moreover, they reveal 
a novel profibrogenic role for MAIT cells during chronic liver 
injury, via direct effects on the accumulation of hepatic myofi-
broblasts . These data identify MAIT cells as a target for antifi-
brogenic therapy .
Disclosures:
The following people have nothing to disclose: Pushpa Hegde, Emmanuel Weiss, 
Gladys Ferrere, Abhishak Gupta, Badr Kiaf, Jinghong Wan, Valerie Paradis, 
Richard Moreau, Agnes Lehuen, Sophie Lotersztajn
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The Matricellular Protein Periostin serves as a novel 
Discoidan Domain Receptor One (DDR1) ligand in liver 
myofibroblasts and promotes Lysyl Oxidase (LOX) 
expression and activity
Pradeep Kumar, Tekla Smith, Khalidur Rahman, Yunshan Liu, Frank 
A. Anania; Department of Medicine, Division of Digestive Dis-
eases, Emory University School of Medicine, Atlanta, GA
BACKGROUND: Periostin is a 90 kDa matricellular protein 
involved regulating extracellular matrix (ECM) integrity . While 
periostin is known to have fibrotic potential in chronic liver 
disease, a mechanistic explanation for such actions is not 
known . Therefore, the AIM of present study was to delineate 
a molecular mechanism whereby periostin-induced signaling 
would amplify the fibrotic response in vitro and in the carbon 
tetrachloride (CCl4) model of fibrosis in vivo . METHODS: In 
vitro approaches—rodent hepatic stellate cells (HSCs) were 
isolated, plated, and cultured in the presence or absence of 
recombinant periostin synthesized in the lab . In addition to 
RT-qPCR, immunoblot, and immunoprecipitation analyses, we 
transfected HSCs with a luciferase construct containing the 
SMAD4 promoter under the same conditions (SBE4) . To deter-
mine whether periostin could function independently of trans-
forming growth factor beta one (TGFβ1), small-interference 
RNAs were used to knockdown both TGFβ receptor isoforms 
(R1, R2) . In vivo approaches—Periostin knock-out (Postn-/-) mice 
and their WT littermates were exposed to either olive oil or 
CCl4 by gavage for six weeks . After sacrifice biochemical anal-
ysis, Sirius red staining, qRT-PCR, Western blot analysis, trans-
mission electron microscopy (TEM), atomic force microscopy 
(AFM) and confocal microscopy were performed to examine 
the role of periostin in hepatic fibrogenesis . RESULTS: Periostin 
treatment significantly increased expression, and the activity, of 
lysyl oxidase like (LOXL) 1 and LOXL2; and increased mRNA 
and protein expression of type I collagen, and fibronectin in 
culture-activated HSCs . Periostin induced phosphorylation of 

SMAD2/3 (pSMAD2/3) in a dose dependent manner; and, 
periostin-mediated pSMAD2/3 activity was sustained regard-
less of whether a neutralizing antibody against TGFβ recep-
tor or transfected siTGFβR1 and/or siTGFβR2 were present . 
We found periostin was a ligand for the discoidin domain 
receptor 1 (DDR1) and activated receptor tyrosine phosphor-
ylation of DDR1tyr513 . Such characteristics were not detected 
in immortalized murine DDR1 null cells . Livers from CCl4-ga-
vaged Postn-/- mice revealed a significant reduction in collagen 
fibril density by TEM compared to WT mice; and AFM mea-
surements revealed significantly reduced liver stiffness in this 
mouse cohort compared to WT mice . CONCLUSIONS: Periostin 
is a critical molecule in promoting enhanced ECM stiffness in 
chronic liver disease, and this function is likely to be indepen-
dent of TGFβ1 . These data suggest that hepatic periostin would 
be an attractive therapeutic target to combat liver fibrosis .
Disclosures:
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Hepatic Stellate Cell Specific NLRP3 Inflammasome Acti-
vation Results in Spontaneous Fibrosis 
Casey Johnson1, Alexander Wree1,2, Matthew D. McGeough1, 
Davide Povero1, Akiko Eguchi1, Robert F. Schwabe3, Hal M. Hoff-
man1, Ariel E. Feldstein1; 1Pediatrics, University of California, San 
Diego, La Jolla, CA; 2University Hospital-RWTH, Aachen, Ger-
many; 3Digestive and Liver Diseases, Columbia University, New 
York, NY
Background: The Nlrp3 inflammasome is an important mod-
ulator of inflammation in various chronic liver diseases and 
has been indirectly linked to liver fibrosis given the profibrotic 
inflammation associated with these diseases . We have previ-
ously demonstrated that transgenic mice with persistent global 
Nlrp3 inflammasome activation develop marked liver inflam-
mation and fibrosis, while in vitro Nlrp3 inflammasome in 
hepatic stellate cells (HSC) results in myofribroblast transdif-
ferentiation . Here we tested the hypothesis that in vivo chronic 
unrestrained Nlrp3 inflammasome activation involving HSC 
is sufficient to induce liver fibrosis . Methods: We generated 
HSC-specific knock-in Nlrp3L351PCreLT mice (orthologous 
to a mutation found in human FCAS patients) on a C57BL/6 
background to C57BL/6–LRAT- Lecithin retinol acyltransfer-
ase Cre (CreLT) tdTomato+ mice . Nlrp3KI CreLT and Wild-
type (WT) littermates were maintained on a low fat diet for 
6 and 9 months (n=7/group) . At these time points mice were 
sacrificed and liver tissue and serum were harvested . HSC 
were isolated, sorted via flow cytometry, and plated for in 
vitro studies . HSC phenotype and Nlrp3 inflammasome acti-
vation in isolated HSC and whole liver tissue was assessed by 
immunofluorescence (IF), immunohistochemistry (IHC), Western 
blot (WB) and RT-PCR . Results: WB for LRAT on HSC, Kupffer 
cells and hepatocytes indicated hepatic expression is limited to 
HSC with HSC-specific Nlrp3KI recombination confirmed via 
tdTomato positive (581nm) fluorescence microscopy detection 
in isolated cells . A marked increase in inflammasome-related 
proteins was observed in Nlrp3KI isolated HSC (Nlrp3, Casp1) 
and whole liver tissue WB (Nlrp3, Casp1, IL-1b). IHC analysis 
revealed a significant increase in the number of alpha smooth 
muscle (aSMA) positive cells with a perisinusoidal/pericellular 
distribution in Nlrp3KI CreLT mouse livers corresponding with 
increased mRNA and protein expression by RT-PCR (1 .8 fold, 
p<0 .05) and WB analysis (2 .2 fold, p<0 .05) . Whole tissue 
mRNA levels of profibrotic markers including Col1a, Col3a1, 
Timp1, FolR and ITGA5 were significantly elevated in Nlrp3KI 
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CreLT animals when compared to WT controls (p<0 .05 for 
all) . Liver sections from Nlrp3KI CreLT mice showed fibrotic 
changes with greater collagen deposition when compared to 
WT controls (1 .8 fold, p<0 .05) independent of inflammatory 
infiltrates as MPO and F4/80 staining showed no difference 
between groups . Conclusion: Our study uncovers a crucial role 
for HSC Nlrp3 inflammasome activation in HSC biology and 
liver fibrosis and may have key implications in the understand-
ing and treatment of fibrotic liver diseases .
Disclosures:
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Stabilin-1 expression in hepatic macrophages prevents 
excess scarring and promotes resolution in chronic liver 
injury
Pia Rantakari2, Daniel A. Patten1, Sirpa T. Jalkanen2, Chris J. 
Weston1, David H. Adams1, Marko Salmi2, Shishir Shetty1; 1Cen-
tre for Liver Research, University of Birmingham, Birmingham, 
United Kingdom; 2University of Turku, Turku, Finland
Stabilin-1 is a scavenger receptor which we have previously 
shown is upregulated in human chronic liver disease . We used 
experimental models of carbon tetrachloride (CCl4) injury, 
methionine choline deficient (MCD) diet and the recovery 
phase in CCl4 injury in stabilin-1 deficient mice to study the 
role of stabilin-1 in hepatic fibrosis . We detected a subset of 
stabilin-1+ macrophages which were induced at sites of cellular 
injury close to the hepatic scar in mouse models of liver fibrosis 
and in human liver disease . Tissue analysis demonstrated that 
stabilin-1 deficiency abrogated malondialdehyde-LDL (MDA-
LDL) uptake by hepatic macrophages and was associated with 
excess collagen III deposition . To elucidate the underlying mech-
anisms we performed RNA seq analysis of wild type and sta-
bilin-1 deficient livers and demonstrated increased expression 
of the pro-fibrogenic chemokine CCL3 in stabilin-1 deficient 
livers . We validated this with qPCR and immunohistochemistry 
and demonstrated an associated increase in GFAP+ fibrogenic 
cells . Stabilin-1-/- macrophages demonstrated a pro-inflamma-
tory phenotype during liver injury and the normal induction of 
Ly6Clo monocytes during resolution was absent in stabilin-1 
knockouts leading to persistence of fibrosis . In support of these 
findings, human stabilin-1+ monocytes efficiently internalised 
MDA-LDL and this suppressed their ability to secrete CCL3 sug-
gesting that loss of stabilin-1 removes a brake to CCL3 secre-
tion . Further experiments with cell lineage specific knockouts 
revealed that stabilin-1 expression in myeloid cells is required 
for the induction of this novel subset of macrophages and that 
increased fibrosis occurs in their absence . Adoptive transfer 
of wild type macrophages to stabilin-1 knockout mice during 
the recovery phase after CCl4 injury promoted resolution of 
collagen III scarring . This study demonstrates a new regulatory 
pathway in fibrogenesis in which a macrophage scavenger 
receptor protects against organ fibrosis by removing fibrogenic 
products of lipid peroxidation . Thus stabilin-1+ macrophages 
shape the tissue microenvironment during liver injury and heal-
ing .
Disclosures:
Sirpa T . Jalkanen - Stock Shareholder: Faron Pharmaceuticals

David H . Adams - Advisory Committees or Review Panels: GSK, Proximagen; 
Grant/Research Support: Takeda, Biotie Therapies, Novimmune, ChemoCentryx, 
Novimmune, Biotie Therapies; Patent Held/Filed: biotie therapies, Biotie Thera-
pies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie 
Therapies, Biotie Therapies
Marko Salmi - Stock Shareholder: Faron Pharmaceuticals
The following people have nothing to disclose: Pia Rantakari, Daniel A . Patten, 
Chris J . Weston, Shishir Shetty

193
Safety and Efficacy of the Fixed-Dose Combination Reg-
imen of MK-3682/Grazoprevir/MK-8408 in Cirrhotic or 
Non-cirrhotic Patients with Chronic HCV GT1 Infection 
who Previously Failed a Direct-acting Antiviral Regimen 
(C-SURGE)
David L. Wyles2, Heiner Wedemeyer3, K. Rajender Reddy4, Anne 
Luetkemeyer2, Ira M. Jacobson5, John M. Vierling6, Stuart C. 
Gordon7, Ronald Nahass8, Stefan Zeuzem9, Janice Wahl1, Eliav 
Barr1, Bach-Yen T. Nguyen1, Michael Robertson1, Shuyan Wan1, 
Patricia Jumes1, Frank Dutko1, Elizabeth Martin1; 1Merck & Co., 
Inc., Kenilworth, NJ; 2University of California, San Diego, CA; 
3Hannover Medical School, Hannover, Germany; 4University of 
Pennsylvania, Philadelphia, PA; 5Mount Sinai Beth Israel, New 
York, NY; 6Baylor College of Medicine, Houston, TX; 7Henry Ford 
Health System, Detroit, MI; 8ID Care, Hillsborough, NJ; 9Goethe 
University Hospital, Frankfurt, Germany
Background/Purpose: Patients who have failed an NS5A-con-
taining, direct-acting antiviral (DAA) regimen (ledipasvir/sofos-
buvir [LDV/SOF] or elbasvir/grazoprevir [EBR/GZR]) are an 
unmet medical need because there are limited data (and no 
approved therapies) to guide physicians in their management . 
This population may have a higher prevalence of negative 
predictors such as cirrhosis, prior treatment with interferon, 
baseline resistance associated variants (RAVs), and further 
enrichment of baseline and/or emergent RAVs, including 
dual or multiple RAVs . The aim of this trial is to determine the 
safety and efficacy of the regimen of MK-3682 (NS5B poly-
merase inhibitor) / grazoprevir (NS3/4A protease inhibitor) 
/ MK-8408 (NS5A inhibitor) in patients who failed a previ-
ous DAA regimen . Methods: This multicenter, open-label trial 
randomized compensated cirrhotic (platelet cutoff=75,000μL; 
excluded Child-Pugh B & C) or non-cirrhotic HCV GT1-infected 
patients who relapsed after a recommended regimen of LDV/
SOF or EBR/GZR to receive a once-daily regimen of MK-3682 
(450 mg)/grazoprevir (100 mg)/MK-8408 (60 mg) either 16 
weeks + ribavirin (RBV) or 24 weeks without RBV . Patients who 
failed LDV/SOF were stratified by previous 8 or ≥12 week reg-
imen . Next-generation sequencing (15% sensitivity) was used 
to test for baseline RAVs . The primary objectives of the trial are 
to determine the efficacy (the proportion of patients with HCV 
RNA <15 IU/mL at 12 weeks after the end of study therapy; 
SVR12), and the safety & tolerability of the regimen . Results: 
94 GT1 patients were randomized in this trial (78 [83%] 
GT1a; 16 [17% GT1b]; 64 [68%] HCV RNA >1 million IU/mL 
at screening) . Patients had failed 12 or 24 weeks of LDV/SOF 
(59 [63%]), 8 weeks of LDV/SOF (13 [14%]), or 12 weeks of 
EBR/GZR (22 [23%]) . Forty-two patients (45%) had cirrhosis . 
More than 75% of patients had at least 1 NS5A RAV at base-
line . Treatment was generally well tolerated in both arms . Most 
adverse events were mild or moderate and no patient discon-
tinued due to an adverse event . The table shows on-treatment 
results for the patients who have reached treatment weeks 4 or 
8 . The SVR4 results and analysis of predictors of outcomes will 
be presented at the meeting . Conclusions: Preliminary results 
show that the regimen of MK-3682/grazoprevir/MK-8408 
produced robust on-treatment virologic responses and was 



102A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

well-tolerated in cirrhotic and non-cirrhotic GT1 patients who 
previously failed a direct-acting antiviral regimen .
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Sofosbuvir/Velpatasvir/Voxilaprevir for 12 Weeks 
as a Salvage Regimen in NS5A Inhibitor-Experienced 
Patients with Genotype 1-6 Infection: The Phase 3 
POLARIS-1 Study
Marc Bourlière1, Stuart C. Gordon2, Alnoor Ramji3, Natarajan 
Ravendhran4, Tram T. Tran5, Robert H. Hyland6, Jie Zhang6, 
Hadas Dvory-Sobol6, Luisa M. Stamm6, Diana M. Brainard6, Mani 
Subramanian6, John G. McHutchison6, Ziad Younes7, Michael 
P. Curry8, Eugene R. Schiff9, K. Rajender Reddy10, Michael P. 
Manns11; 1Hospital Saint Joseph, Marseille, France; 2Henry 
Ford Health System, Detroit, MI; 3St Paul’s Hospital, Vancouver, 
BC, Canada; 4Digestive Disease Associates, Cantonsville, MD; 
5Cedars-Sinai Medical Center, Los Angeles, CA; 6Gilead Sciences, 
Inc, Foster City, CA; 7Gastro One, Germantown, TN; 8Beth Israel 
Deaconess Medical Center, Boston, MA; 9University of Miami, 
Miami, FL; 10University of Pennsylvania Hospital, Philadelphia, PA; 
11Hannover Medical School, Hannover, Germany
Introduction: NS5A inhibitors are potent direct acting antiviral 
agents (DAAs) which are key components of HCV treatment 

regimens . In combination with other DAAs, NS5A inhibitors 
provide HCV treatments which cure over 90% of patients . For 
patients who have failed a regimen with an NS5A inhibitor, 
there is concern about long-lasting NS5A resistance-associated 
substitutions and currently no approved retreatment option . 
Sofosbuvir (SOF) and velpatasvir (VEL) are pangenotypic inhib-
itors of the HCV NS5B and NS5A proteins, respectively, and 
voxilaprevir (VOX, GS-9857) is a pangenotypic HCV NS3/4A 
protease inhibitor . This Phase 3 study evaluates treatment 
with a SOF/VEL/VOX fixed dose combination (FDC) for 12 
weeks in patients who previously received an NS5A inhibi-
tor . Methods: Patients at 108 sites in North America, Europe, 
Australia and New Zealand were enrolled . Eligible patients 
received at least 4 weeks of a prior NS5A inhibitor-contain-
ing regimen which was not discontinued due to an adverse 
event or unsuccessful due to non-compliance . Those with HCV 
genotype (GT) 1 were randomized 1:1 to receive SOF/VEL/
VOX (400mg/100mg/100mg) or matching placebo daily for 
12 weeks, stratified by the presence or absence of cirrhosis . 
Patients of all other GTs were assigned to receive SOF/VEL/
VOX for 12 weeks . Those patients assigned to receive placebo 
will be offered deferred treatment with SOF/VEL/VOX for 12 
weeks . The primary endpoint evaluates the superiority of the 
sustained virologic response 12 weeks after treatment (SVR12) 
to a pre-specified performance goal of 85% . Results: Of 415 
patients treated, 77% were male, 78% were white, 18% had 
the IL28B CC genotype, 41% had compensated cirrhosis, 57% 
were from the US and 73% had GT 1 HCV infection . The 
majority of patients had DAA experience with an NS5A inhibi-
tor given in combination with an NS5B inhibitor, and the most 
common prior treatment regimen was ledipasvir/SOF (66%) . 
Treatment with SOF/VEL/VOX has been well tolerated; at the 
time of abstract submission, two patients have discontinued ther-
apy due to adverse events not related to study drug, one due to 
chest pain, confusion, dizziness and blurred vision and another 
due to grade 4 elevations in transaminases, present prior to 
initiation of therapy . No serious adverse events attributed to 
study medication have been reported . Complete safety and 
SVR12 data for all patients will be presented . Conclusions: The 
single tablet regimen of SOF/VEL/VOX for 12 weeks has the 
potential to be a safe, well tolerated and effective treatment for 
patients who previously failed an NS5A inhibitor-containing 
DAA regimen, a group that currently has no retreatment option .
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Distinct Evolutionary Pathways of NS5A Inhibitor Resis-
tance in Patients With Genotype 1a Versus 1b Infection 
During Monotherapy With MK-8742 (Elbasvir)
Sara Williford1, Shuntai Zhou1, Christina Burch1, Ernest Asante-Ap-
piah2, Anita Howe2, Ronald Swanstrom1, Stanley M. Lemon1; 
1University of North Carolina at Chapel Hill, Chapel Hill, NC; 
2Merck, Kenilworth, NJ
Background and Aims The presence of resistance-associated 
variants (RAVs) in the NS5A protein of HCV can be a major 
determinant of treatment failure with direct acting antiviral 
agents (DAAs) in patients with chronic HCV infection . We used 
Primer ID sequencing technology to monitor changes in very 
low frequency NS5A variants in HCV-infected patients during 
a short course of Elbasvir monotherapy in an effort to better 
understand differences in the development of NS5A RAVs 
in patients with genotype 1a versus 1b . Ultradeep Primer ID 
sequencing allows substantially greater insight into such events 
compared with conventional NGS by revealing the sampling 
depth and correcting procedural biases and error . Methods 
HCV RNA was isolated from the sera of patients with genotype 
1a or genotype 1b infection enrolled in a phase 1b clinical 
trial involving 5 days of Elbasvir monotherapy (10 or 50 mg), 
a DAA that targets the NS5A protein . Serum samples were 
obtained at time points before, during, and post-therapy . cDNA 
was generated with Primer ID-tagged primers, and sequenced 
using the Illumina MiSeq platform to produce consensus reads 
of individual viral RNAs within the region encoding domain I 
of NS5A a .a . 20-121 . Results Primer ID sequencing accurately 
resolved thousands of RNA genomes per sample allowing 
accurate quantitation of RAVs present at frequencies as low as 
0 .01% . A total of 54 samples with an average of 6 time points 
per subject was sequenced . In 4 of 4 subjects with genotype 
1b, Y93H was the major RAV at later time points and persisted 
after therapy . In sharp contrast, Y93H became dominant within 
the first 24 hours of therapy in 5 of 5 patients with genotype 
1a, but rapidly decreased in frequency off therapy . Remark-
ably, the Y93H RAV was observed to grow out from multiple 
pre-existing independent viral lineages in subjects with geno-
type 1a, but not observed with genotype 1b . Q30R and L31M 
develop as major mutations at later time points in subjects with 
genotype 1a, persist off therapy, and may be compensatory 
mutations allowing higher fitness . Most importantly, Q30R and 
L31M are not linked to Y93H in subjects with genotype 1a in 
contrast to genotype 1b . Conclusion A better understanding of 
the frequency and evolution of NS5A RAVs is likely to improve 
predictive modeling of treatment outcome in future clinical trials 

of NS5A inhibitors . In a comparison of subjects with genotype 
1a and 1b chronic HCV infection, we observed distinct evo-
lutionary pathways of RAVs during monotherapy with a DAA 
targeting NS5A . Subjects with genotype 1a have two distinct 
pathways of resistance that are not linked, whereas, subjects 
with genotype 1b have one pathway of resistance .
Disclosures:
Ernest Asante-Appiah - Employment: Merck
Ronald Swanstrom - Patent Held/Filed: Cellular Research
Stanley M . Lemon - Advisory Committees or Review Panels: Merck; Grant/
Research Support: Merck, Gilead; Patent Held/Filed: AbbVie
The following people have nothing to disclose: Sara Williford, Shuntai Zhou, 
Christina Burch, Anita Howe

196
Quasispecies of HCV is not necessary for emerging 
resistance-associated substitution of HCV after DAA 
treatment.
Yugo Kai1, Hayato Hikita1, Tomohide Tatsumi1, Kazuhiro Murai1, 
Sadatsugu Sakane1, Yuto Shiode1, Yasutoshi Nozaki1, Yuki Mak-
ino1, Tasuku Nakabori1, Yoshinobu Saito1, Satoshi Tanaka1, 
Yasuteru Kondo4, Takanobu Kato2, Hiroshi Suemizu3, Ryotaro 
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Background: Resistance-associated substitution (RAS) emerges 
after the failure of therapies with direct-acting antivirals (DAAs) 
in chronic hepatitis C . RAS at NS5A positions such as L31 and 
Y93 are also present prior to treatment and affect treatment out-
come of the NS5A inhibitor-containing regimens such as daclat-
asvir (DCV)/asunaprevir (ASV) . However, it is not completely 
clarified whether treatment-emergent RAS is selected from base-
line quasispecies or newly generated during DAA therapy . 
Methods: Thymidine kinase transgenic NOG (TK-NOG) mice 
with humanized liver were inoculated with engineered full-ge-
nome HCV RNA or sera from DAA-naïve hepatitis C patient 
under the approval of the institutional ethics committee . After 
developing persistent HCV infection, mice were administrated 
DAAs orally, and substitutions from NS5A amino acid 1 to 104 
were sequentially analyzed by deep sequencing, followed by 
phylogenetic tree analysis . Results: First, to generate HCV infec-
tion without quasispecies in mouse, engineered monoclonal full 
genome HCV RNA was injected into chimeric mouse liver . The 
mouse developed persistent HCV infection with wild type of 
L31 and Y93 and was administrated with 4 weeks of Ledip-
asvir (LDV) monotherapy . HCV RNA levels slightly reduced 
but did not reach undetectable level . After LDV therapy, Y93H 
substitusion was newly generated from wild type HCV without 
quasispecies and detected in 99% of HCV clone . Next, human 
hepatocyte chimeric mice were inoculated with sera from DAA 
naive patient . After inoculation, the mice developed persistent 
HCV infection with no substitutions at NS5A L31 or Y93 posi-
tions . Mice were received 4 weeks of LDV/GS-558093, a 
nucleotide analog NS5B inhibitor, administration . Serum HCV 
RNA levels in mice declined to undetectable levels at the end-
of-treatment, but 2 of 4 mice experienced relapse . At the time 
of relapse, Y93H single substitution was detected as a major 
clone . L31V-Y93H double substitution was temporary detected 
as a minor clone (0 .9% in both mice) and shortly afterward 
decreased to undetectable levels . Then, 1 of 2 mouse was 
re-treated with DCV/ASV for 4 weeks . The serum HCV RNA 
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level reached to undetectable level but relapsed again . At that 
time, L31V-Y93H double substitution was detected again in 
99% of HCV clone . Phylogenetic tree revealed that the L31V-
Y93H double substitution after re-treatment was derived from 
the major clone of the Y93H single substitution rather than the 
L31V-Y93H double substitution which may existed at undetect-
able levels before re-treatment . Conclusion: HCV quasispecies 
are not necessary for emerging RAS by DAA treatment .
Disclosures:
Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
K .K ., Bristol-Meyer Squibb, Mitsubishi Tanabe Pharma Corparation, Toray Indus-
tories Inc ., Janssen pharmaceutical Co ., AbbVie; Speaking and Teaching: MSD 
K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
The following people have nothing to disclose: Yugo Kai, Tomohide Tatsumi, 
Kazuhiro Murai, Sadatsugu Sakane, Yuto Shiode, Yasutoshi Nozaki, Yuki 
Makino, Tasuku Nakabori, Yoshinobu Saito, Satoshi Tanaka, Yasuteru Kondo, 
Takanobu Kato, Hiroshi Suemizu, Ryotaro Sakamori
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Complex Pattern of Resistance-Associated Substitutions 
of Hepatitis C Virus after Treatment failure of Interfer-
on-Free Daclatasvir plus Asunaprevir regimen
Jun Itakura, Masayuki Kurosaki, Namiki Izumi; Division of Gas-
troenterology and Hepatology, Musashino Red Cross Hospital, 
Tokyo, Japan
BACKGROUND & AIMS: We aimed to identify the characteris-
tics of resistance-associated substitutions (RASs) after treatment 
failure with daclatasvir (DCV) / asunaprevir (ASV) combination 
therapy in patients with chronic hepatitis C virus genotype 1b 
infection . METHODS: This is a nationwide multicenter study . The 
sera were obtained from 431 patients with virological failure 
after 24 weeks of DCV/ASV treatment . RASs in NS5A and 
NS3 were determined by population sequencing . RESULTS: 
The frequency of signature RASs at position D168 of NS3 was 
68%, and at positions L31 and Y93 of NS5A was 64 and 
71%, respectively . The frequency of dual signature RASs of 
NS5A (L31-RAS and Y93-RAS) was 60% . RASs at L28, R30, 
P32, Q54, P58, and A92 of NS5A were detected in 20, 27, 
5, 34, 9, and 6% of the patients, respectively . 56% of RAS at 
P32 were deletion (P32del) which was not previously reported 
in DAA-naïve patients . 50% of RAS at A92 were A92K which 
was reported as highly resistant to ledipasvir . P32del or A92K 
was detected only in patients with primarily non-response to 
DCV/ASV or in patients who experienced virological break-
through during treatment and not in patients who relapsed or 
prematurely discontinued therapy . Of note, P32del, A92K and 
Y93H never coexisted within the same patient, indicating that 
these three RASs are mutually exclusive . On the other hand, 
RASs at L28, R30, L31, Q54, P58, and Y93 frequently co-ex-
isted . In total, triple, quadruple, and quintuple RASs of NS5A 
including dual signature RAS were detected in 21, 3, and 0 .3% 
patients, respectively . The incidence of triple or more RASs was 
>80% in patients with primarily non-response or virological 
breakthrough, whereas the incidence was 12% in patients with 
relapse and 20% in patients who prematurely discontinued 
therapy within 4 weeks . One patient who acquired quintuple 
RASs of NS5A after DCV/ASV treatment, failed to respond to 
sofosbuvir and ledipasvir combination therapy . CONCLUSION: 
Treatment-emergent RASs after failure with DCV/ASV com-
bination therapy are highly complex and variable . Different 
patterns of emergent RASs may be possibly linked to variable 
levels of resistance to NS5A inhibitors . These natures of emer-
gent RASs highlight the need for RAS sequencing when consid-
ering re-treatment with regimens that include NS5A inhibitors .
Disclosures:

The following people have nothing to disclose: Jun Itakura, Masayuki Kurosaki, 
Namiki Izumi
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Impact of resistance-associated substitutions (RASs) on 
the selection and the efficacy of interferon-free DAA 
therapies in genotype 1: interim analysis from large 
scale nation-wide study by Japanese Red Cross Liver 
Study Group
Masayuki Kurosaki, Jun Itakura, Namiki Izumi; Musashino Red 
Cross Hospital, Tokyo, Japan
Background & Aims Japanese Red Cross Liver Study Group 
is a nation-wide multi-centre study group including 92 Red 
Cross hospitals . Hepatitis C patients treated by interferon-free 
DAAs were registered and prospectively followed . In the pres-
ent study, we aimed to clarify the impact of testing for resis-
tance-associated substitutions (RASs) in NS5A in the real-world 
setting by using this large scale prospective observational 
cohort . Methods: A total of 2,908 patients were registered to 
date . For genotype1, RASs in NS5A were determined by pop-
ulation sequencing at baseline (BL) . The result of the RAS testing 
was feed backed to facilitate their use in the selection of opti-
mal treatment regimen . For genotype 1, 1,013 patients were 
treated by Daclatasvir (DCV)/Asunaprevir (ASV), and 1,108 
patients were treated by Ledipasvir (LDV)/Sofosbuvir (SOF) 
without ribavirin (RBV) . DCV/ASV was mainly used before the 
approval of LDV/SOF in September, 2015 . In patients who 
did not achieve sustained virological response (SVR), emergent 
RASs in NS5A after treatment failure was determined . Results: 
The overall incidence of NS5A RAS at BL was 4 .9% for L31, 
15 .8% for Y93, and 1 .2% for dual RASs at L31 and Y93 . The 
incidence was significantly lower in patients treated by DCV/
ASV compared to those treated by LDV/SOF: 2 .5% vs . 8 .1% 
for L31 (p<0 .0001), and 3 .1% vs . 32 .3% for Y93 (p<0 .0001), 
and 0 .3% vs . 2 .4% for dual RAS (p=0 .0002), indicating the 
preference of physicians to select LDV/SOF for treating NS5A 
RASs . The overall rate of SVR was 91 .4% for DCV/ASV and 
99 .2% for LDV/SOF . In the absence of BL NS5A RASs, SVR 
was 94% in DCV/ASV which was significantly higher com-
pared to those with RASs (65%, p<0 .0001) . SVR rate by LDV/
SOF was high irrespective of BL RASs (98%), prior treatment 
failure to peg-interferon/RBV/NS3 inhibitor (97%), prior his-
tory of hepatocellular carcinoma (94%), age older than 65 
(98%), or the presence of stage 3 chronic kidney disease 
(98%) . In patients who failed DCV/ASV, the frequency of L31 
RAS was 82%, Y93 RAS was 75%, and the dual RAS was 
66% . These incidences were significantly higher compared 
to BL . Among patients with dual RASs, 59% had additional 
RASs at L28, R30, Q54 or P58, leading to the incidence of 
triple RASs in 40%, and quadruple RASs in 9% . Conclusions: 
Determination of NS5A RAS at BL in DAA naïve patients lead 
to optimal selection of treatment regimen and high rate of SVR 
in the real-world setting . Emergent NS5A RASs after DAA fail-
ure was highly complex and variable compared to BL . Thus, 
the impact of RAS determination may be greater in considering 
re-treatment of patients with prior NS5A inhibitor failure com-
pared to naive patients .
Disclosures:
The following people have nothing to disclose: Masayuki Kurosaki, Jun Itakura, 
Namiki Izumi
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Comparative analysis of global hepatic gene expression 
profiles in adolescents and adults with NAFLD.
Samer Gawrieh1, Rebekah Karns3, David E. Kleiner4, Matthew 
I. Goldblatt5, Michael Olivier2, Naga P. Chalasani1, Stavra Xan-
thakos6; 1Division of Gastroenterology and Hepatology, Indiana 
University School of Medicine, Indianapolis, IN; 2Genetics, Texax 
Biomedical Institute, San Antonio, TX; 3Bioinformatics, Cincinnati 
Children Hospital, Cincinnati, OH; 4Laboratory of Pathology, 
National Cancer Institute, Bethesda, MD; 5Surgery, Medical Col-
lege of Wisconsin, Milwaukee, WI; 6Division of Gastroenterology 
and Hepatology, Cincinnati Children Hospital, Cincinnati, OH
Background Changes in hepatic gene expression are associ-
ated with various phenotypes of non-alcoholic fatty liver dis-
ease (NAFLD) . Here we characterize hepatic gene expression 
profiles for different NAFLD phenotypes in adolescent and adult 
obese patients . We then compare transcriptomic signatures of 
various phenotypes between the two cohorts to gain insights 
into mechanisms of NAFLD progression at different stages in 
life . Methods A liver biopsy was obtained on adolescent and 
adult morbidly obese subjects undergoing bariatric surgery 
and was scored according to the NASH CRN system by an 
expert pathologist . Hepatic gene expression was measured 
on fresh frozen liver tissue obtained from each subject using 
Affymetrix Human Exon 1 .0 ST v1 Array in adolescents and 
Illumina Human-6 Expression BeadChips in adults . Significance 
was assessed using a p-value cutoff 0 .05 and a fold change 
>1 .5 . Within each cohort, expression profiles were compared 
between not-NAFLD controls (CTL) and various NAFLD phe-
notypes . Gene lists were compared using Venn diagrams; 
principal component analysis was used to determine the gene 
set’s ability to separate out diagnostic categories . Results 67 
adolescents and 76 adults were studied (age 17 vs 43 years, 
BMI 52 vs 49 kg/m2, females 78 vs 87%, White 73 vs 83%, 
respectively) . Distribution of histological phenotypes in adoles-
cent vs adults was: not- NAFLD controls 51 vs 39%, NAFL 39 
vs 37%, borderline NASH 7 vs 13%, and definite NASH 3 vs 
12%, respectively . There were 279 differentially expressed 
genes in adolescents and 213 in adults . In adolescents, NAFL 
and CTL were transcriptomically identical, and borderline and 
definite NASH were transcriptomically identical . This pattern 
was not observed in adults . When comparing differentially 
expressed gene lists for NAFL vs any NASH in adolescent and 
adults, there is little overlap: only 1 shared upregulated gene 
(CFHR3) and 1 shared downregulated gene (MT1M) . The 213 
significant adult genes are somewhat portable to the pediatric 
population, separating out the borderline and definite NASH 
patients from controls and NAFL patients . The significant pedi-
atric genes were not portable to the adult population . Definite 
NASH in pediatric and adult cohorts is consistent on the onto-
logical level . Conclusions Gene expression profiles for differ-
ent NAFLD phenotypes are different between severely obese 
pediatric and adult patients . Despite ontological consistency, 
there is minimal similarity in the transcriptomic profile of NASH 
between the pediatric and adult age groups . These data sug-
gest that different pathways contribute to the pathophysiology 
of NAFLD progression at different stages in life .
Disclosures:
Naga P . Chalasani - Consulting: Abbvie, Lilly, DS Biopharma, Tobira, NuSirt, 
Domain; Grant/Research Support: Intercept, Gilead, Galectin
The following people have nothing to disclose: Samer Gawrieh, Rebekah Karns, 
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Hepatic estrogen transcriptional activity and estrogen 
receptor α gene expression are negatively correlated 
with fibrosis stage in patients with nonalcoholic fatty 
liver disease (NAFLD)
Ayako Suzuki1,3, Horace J. Spencer4, Cynthia A. Moylan2, Jona-
than A. Dranoff3, Manal F. Abdelmalek2, Cynthia D. Guy5, Anna 
Mae Diehl2; 1Gastroenterology, Central Arkansas Veterans Health-
care System, Little Rock, AR; 2Gastroenterology, Duke University, 
Durham, NC; 3Gastroenterology, University of Arkansas for Med-
ical Sciences, Little Rock, AR; 4Biostatistics, University of Arkansas 
for Medical Sciences, Little Rock, AR; 5Pathology, Duke University, 
Durham, NC
[Background] Having a higher physiological estrogen level 
appears to be protective against hepatic fibrosis . [Aim] We 
aimed to discern the association between tissue estrogen 
signaling activity and hepatic fibrosis in adult patients with 
NAFLD . [Methods] Seventy two patients who were enrolled 
in the Duke NAFLD clinical database and were evaluated for 
hepatic gene expression using the Affymetrix HGU133+ array 
(Hepatology 2014;59(2):471) were analyzed . All the relevant 
variables were collected at the study enrollment . The Nuclear 
Receptor Signaling Atlas website (www .nursa .org) was used 
to identify genes regulated by estradiol . [Results] Among 404 
estradiol-regulated genes identified at the website, 315 genes 
(649 probe sets) were represented on the array . Regression 
models were developed for the 649 probes to compute a resid-
ual of the expression data while removing variance explained 
by age, race/ethnicity, BMI, diabetes/impaired glucose toler-
ance, hypertension, current alcohol use, and current smoking . 
By correlating the 649 residuals with the physiological estro-
gen status (pre-menopausal women vs . others) and considering 
the direction of the estrogen regulation reported at the website, 
the 12 genes (ACSM3, ASCL1, AVPR1A, BDH1, CA2, GLYAT, 
HAO2, LGALS1, NID1, S100A8, SLC3A1, and SORD, includ-
ing 14 probes) were identified as genes regulated by estrogens 
but not significantly influenced by the clinical factors relevant 
to NASH pathology . By taking an average of the 14 expres-
sion data, we created the estrogen signaling activity score in 
an unbiased manner . Expression levels of the probes relevant 
to estrogen receptors α/β and key players in hepatic fibrosis 
were also summarized as averages . Average expression of 
probes relevant to fibrogenesis (ACTA2, COL1A1, and FN1) 
was positively correlated with hepatic fibrosis stage (NASH 
CRN score: ST 0-4) (p=0 .0007, ANOVA) . In an ordinal logis-
tic regression model, fibrosis stage was significantly positively 
associated with averaged gene expression levels of fibrogenic 
stimuli (SHH, GLI2, FAS, TNF, TGFB1, TGFBR1, PDGFRB, 
CXCL9, and CXCR3, p=0 .04) and negatively associated with 
the estrogen activity score (p<0 .003) and averaged gene 
expression levels of estrogen receptor α (ER1) (p<0 .002); no 
associations for estrogen receptor β (ER2) or fibrosis regression 
(MMP13, MMP14, MMp2, MMP9, TIMP1, and TIMP2) were 
noted . The above associations were similar between genders . 
[Conclusions] Tissue estrogen activity measured by its transcrip-
tional activity and gene expression level of estrogen receptor 
α, but not estrogen receptor β, were significantly negatively 
associated with the degree of fibrosis in patients with NAFLD .
Disclosures:
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Research Support: Tobira, Gilead Sciences, NIH/NIDDK, Genfit Pharmaceuti-
cals, Immuron, Galmed, TaiwanJ Pharma, Intercept, NGM Pharmaceuticals, BMS 
Pharma, Arisaph ; Speaking and Teaching: Alexion
The following people have nothing to disclose: Ayako Suzuki, Horace J . Spencer, 
Cynthia A . Moylan, Jonathan A . Dranoff, Cynthia D . Guy, Anna Mae Diehl



106A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

201
The weighted effect of non-alcoholic steatohepatitis on 
hepatocellular carcinoma risk: A meta-analysis
Jonathan G. Stine1, Brian Wentworth1, Puja M. Shah1, Alex Zim-
met1, Mary E. Rinella2, Stephen H. Caldwell1, Curtis K. Argo1; 
1UNIVERSITY OF VIRGINIA, CHARLOTTESVILLE, VA; 2Northwest-
ern University, Chicago, IL
Background: Nonalcoholic steatohepatitis (NASH) is the 
second leading indication for liver transplantation (LT) in the 
United States . Hepatocellular carcinoma (HCC) has increased 
four-fold in those with NASH cirrhosis awaiting LT . NASH may 
also affect HCC risk in patients without cirrhosis . Given the lack 
of long term prospective studies, informed decisions regarding 
HCC screening and treatment in patients with NASH are diffi-
cult . Objectives: To assess the impact of NASH on the develop-
ment of HCC in adult patients with and without cirrhosis using 
the available literature to guide management decisions . Meth-
ods: Published studies were identified by searching MEDLINE, 
Scopus, Science Citation Index, AMED, and the Cochrane 
Library through April 2016 . Effect magnitude was determined 
by calculating DerSimonian and Laird random effects odds 
ratios to obtain aggregate estimates of effect size and 95% 
confidence intervals . Between-study variability and heterogene-
ity were assessed . Main results: After reviewing 734 citations, 
we included 19 studies with 168,571 participants . Eighty-six 
percent of included subjects had cirrhosis . The prevalence of 
HCC in aggregate was 12 .4% . NASH subjects without cir-
rhosis were at significantly greater odds of developing HCC 
than non-cirrhotic patients of other etiologies (OR 2 .61, 95% 
CI 1 .27-5 .35, p=0 .009) . When examining patients both with 
and without cirrhosis, those with NASH as the underlying liver 
disease did have an increased risk of HCC, however, this effect 
was not statistically significant (OR 1 .43, 95% CI 0 .77-2 .65, 
p=0 .250) when compared directly to a composite of all other 
etiologies of liver disease . Conclusions: Taken as an isolated 
etiology, individual studies suggest NASH is associated with 
HCC risk when compared to other etiologies of liver disease . In 
pooled analysis, we found that in non-cirrhotic patients, those 
with NASH have a higher risk of HCC compared to other etiol-
ogies of liver disease . This important finding reframes the risk of 
HCC in NASH and suggests that aggressive preventative and 
surveillance measures be instituted . Further prospective study 
investigating current HCC screening practices, particularly in 
those NASH patients without cirrhosis, seems warranted in 
order to better understand the NASH-HCC connection .
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Prevalence of nonalcoholic steatohepatitis and 
advanced fibrosis in adolescents with nonalcoholic fatty 
liver disease in the United States
Praveen Kumar Conjeevaram Selvakumar1, Mohammad Nasser 
Kabbany1, Ghassoub Rifai2, Lopez Rocio2, Valerio Nobili3, Naim 
Alkhouri1,4; 1Pediatric Gastroenterology, Cleveland Clinic, Shaker 
Heights, OH; 2Cleveland clinic, Cleveland, OH; 3Bambino Gesu 
Children Hospital, Rome, Italy; 4Digestive Disease Institute, Cleve-
land Clinic, Cleveland, OH
Background: The prevalence of NAFLD in adolescents has 
increased over the past few decades and has now become the 
most common cause of chronic liver disease . However, data 
on the prevalence of aggressive forms of NASH and advanced 
fibrosis in the US adolescent population are lacking . Recently, 
two noninvasive pediatric prediction scores were developed 
to diagnose NASH (NASH Predictive Index or NPI) and 
advanced fibrosis (Pediatric NAFLD Fibrosis Score or PNFS) 
based on readily available clinical variables . The aim of this 
study was to estimate the changes in prevalence of NASH 
and advanced fibrosis among adolescents using noninvasive 
prediction scores . Methods: Cross sectional data from subjects 
aged between 12 and 18 years, who were enrolled in the 
National Health and Examination Survey (NHANES) in three 
periods (1988-1994, 1999-2004, and 2005-2010) were used 
to estimate trends in suspected NASH and advanced fibrosis . 
We excluded patients with viral hepatitis (B or C), alanine 
aminotransferase (ALT) > 500, use of hepatotoxic medications 
and missing details on anthropometric data and components 
to assess NASH or advanced fibrosis . NAFLD was defined 
as body mass index (BMI) percentile ≥ 85 and elevated ALT 
(>25 .8 U/L for boys and > 22 .1 U/L for girls) . NASH was 
defined as presence of NAFLD and NPI ≥ 75 and advanced 
fibrosis was defined as presence of NAFLD and PNFS ≥ 8 
(previously published cutoffs) . Population weighted prevalence 
was calculated separately for the 3 periods to account for com-
plex sampling methods of NHANES . Results: A total of 8,539 
(population weighted N=18,446,347) NHANES participants 
were included . There was a significant stepwise increase in the 
prevalence of both NAFLD and NASH from 3 .3 % and 0 .74 
%, respectively in the 1988-1994 period to 8 .8 % and 3 .1% 
in the 1999-2004 period to 10 .1 % and 3 .4 % in the 2005-
2010 period; p-value < 0 .01 . In stratified analyses, increasing 
trends in NASH prevalence were observed among all ethnic 
subgroups and among both males and females . The preva-
lence of NASH in the 2005-2010 period was highest among 
Mexican-American adolescents at 15 .4% . On multivariable 
analysis, older age, male gender, ethnicity (Mexican-Ameri-
can), BMI percentile, and study period were found to be asso-
ciated with higher odds of having NASH . As expected, the 
prevalence of advanced fibrosis was low in this age group 
(0 .20 % in the later period) with the highest prevalence noted 
in Mexican-American adolescents at 1 .4% . Conclusion: Our 
study showed a 4-fold increase in the prevalence of NASH 
in adolescents from 1988 to 2010 . Mexican-Americans have 
the highest burden of NASH and advanced fibrosis affecting 
15 .4% and 1 .4%, respectively .
Disclosures:
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ion, BMS, Intercept; Grant/Research Support: Alexion ; Speaking and Teaching: 
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Is the Risk of Mortality increased in Lean Patients in 
Non-alcoholic Fatty Liver Disease (NAFLD)?
Zobair M. Younossi1,2, Munkhzul Otgonsuren2, Wisna’odom Keo2, 
Trevor Gogoll2, Aimal Arsalla2,1, Nina Badoe1, Joel S. Ford1,2, 
Puneetinder Mann2, James N. Cooper1,2, Andrei Racila2,1; 1Cen-
ter For Liver Disease, Department of Medicine, Inova Fairfax Hospi-
tal, Falls Church, VA; 2Betty and Guy Beatty Center for Integrated 
Research, Inova Health System, Falls Church, VA
BACKGROUND: Although most patients with NAFLD are obese, 
a smaller group of NAFLD patients are lean . The long term 
outcomes of these lean patients with NAFLD have not been 
well described . AIMS: To assess the long term outcome of lean 
NAFLD patients . METHODS: Using data from the National 
Health and Nutrition Examination Survey-III (NHANES III, 
1988-1994), 10,563 adults (aged 20-74) were selected to 
meet our study criteria and followed through 31 December 
2011 via linkage to the National Death Index (NDI) . The 
Underlying Cause of Death 113 (UCOD_113) codes was used 
to establish causes of death, and multivariate Cox proportional 
hazards modeling was utilized to estimate the association 
between independent predictors of overall, cardiovascular 
and liver-specific deaths in lean NAFLD and overweight/obese 
NAFLD . NAFLD was defined by presence of fatty liver by US 
in the absence of other causes of liver disease and excessive 
alcohol use . Subjects were classified and compared according 
to their body mass index (BMI) as Lean (BMI<25) or overweight 
and obese (BMI>25) . RESULTS: Prevalence of NAFLD in this 
population was 22 .69% (2,397/10,563) . Of NAFLD cohort, 
18% (427/2,397) had lean NAFLD . Compared to lean con-
trols, lean NAFLD were on average 2 years older, more likely 
to be Mexican-American, have slightly lower AST/ALT (1 .5 
vs 1 .6), but slightly higher FIB4 (0 .94 vs 0 .85) (All P <0 .05) . 
Compared to overweight/obese controls without NAFLD, over-
weight/obese NAFLD were on average 4 years older, more 
likely to be male, Mexican-American, have lower AST/ALT 
(1 .1 vs 1 .4) with higher FIB4 (0 .98 vs 0 .89) (All P <0 .05) . 
A total of 2,324 died during the follow-up (874 deaths from 
cardiovascular and 48 from liver-specific cause) . In the obese/
overweight cohort, risk of mortality was higher (for all-cause 
mortality, 26% vs 17% and for cardiovascular mortality, 10% 
vs 7%) in obese/overweight NAFLD than obese/overweight 
control (All P <0 .05) . Lean NAFLD did not have increased over-
all or disease-specific mortality (All P >0 .05) . Nevertheless, his-
tory of heart disease was significantly associated with overall 
and cardiovascular-specific mortality in both lean and obese 
cohorts . Diabetes (AHR: 3 .56: 1 .38-9 .18) and having a higher 
AST/ALT (AHR: 6 .56: 2 .86-15 .06) were independently asso-
ciated with liver-specific mortality for the entire cohort . Finally, 
increasing FIB4 was associated (AHR: 1 .91: 1 .60-2 .28) with 
liver-specific mortality only in the obese NAFLD cohort . CON-
CLUSIONS: The risk of mortality is mostly increased in over-
weight/obese NAFLD as compared to lean NAFLD patients .
Disclosures:
The following people have nothing to disclose: Zobair M . Younossi, Munkhzul 
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The Incidence of Allograft Cirrhosis in Patients Undergo-
ing Liver Transplantation for Nonalcoholic Steatohepa-
titis
Shelly Kakar2, Mohannad Dugum3, Abhi Humar4, Shahid M. 
Malik1; 1Hepatology, University of Pittsburgh, Pittsburgh, PA; 
2Internal Medicine, University of Pittsburgh, Pittsburgh, PA; 3GI & 
Hepatology, University of Pittsburgh, Pittsburgh, PA; 4Transplant 
Surgery, University of Pittsburgh, Pittsburgh, PA
Background: Cirrhosis secondary to Nonalcoholic Steatohep-
atitis (NASH) is projected to become the leading indication 
for liver transplantation (LT) in the United States in the next 
decade . The outcomes of patients undergoing LT for NASH, 
as well as the development of recurrent NASH have been 
previously reported . The long-term implications however, of 
post LT NASH, specifically on the development of allograft 
cirrhosis are not well known . Methods: A retrospective cohort 
of patients at a single large center undergoing LT for NASH 
from 2000-2015 were identified using a prospectively col-
lected database . Demographic variables and outcomes were 
noted . The diagnosis of allograft NASH cirrhosis was based on 
a combination of histology and clinical parameters . Results: A 
total of 226 patients undergoing LT for NASH were identified . 
Mean follow up for the entire cohort was 7 years . One, 5 and 
10 year patient survival were 82, 73 and 62% respectively . 
Seventy-five % of patients underwent at least one biopsy post 
LT . Eighty-one patients (36%) developed evidence of recurrent 
NASH at mean follow up of 3 years . Fifteen patients developed 
at least bridging fibrosis as a result of recurrent disease but only 
four patients (1 .8%) progressed to recurrent NASH cirrhosis at 
a mean of nine years post LT . BMI at the time of transplant was 
statistically higher in those who developed recurrent NASH 
cirrhosis and there was a trend towards higher cold ischemic 
time (CIT) . Despite all four patients with recurrent NASH cirrho-
sis developing evidence of portal hypertension, all are alive 
at follow-up and none have been listed for re-transplantation . 
Conclusions: Although recurrent disease is relatively common in 
patients undergoing LT for NASH, the development of allograft 
cirrhosis secondary to NASH (at a mean of 7 year follow up) 
is rare .

Baseline Recipient Characteristics
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A Phase 2 Randomised Crossover Trial of Ileal Bile Acid 
Transporter Inhibitor GSK2330672 in Patients with Pri-
mary Biliary Cholangitis and Symptoms of Pruritus
Vinod S. Hegade1,2, Stuart Kendrick3, Robert Dobbins4, 
Sam Miller3, Duncan Richards3, George Dukes4, Gideon M. 
Hirschfield5, David Jones1,2; 1Newcastle University, Institute of Cel-
lular Medicine, Newcastle upon Tyne, United Kingdom; 2NIHR 
Newcastle Biomedical Research Centre, Newcastle upon Tyne, 
United Kingdom; 3GlaxoSmithKline, Stevenage, United Kingdom; 
4GlaxoSmithKline, Research Triangle Park, NC; 5University of Bir-
mingham and NIHR Birmingham Liver Biomedical Research Unit, 
Birmingham, United Kingdom
Background: The ileal bile acid transporter (IBAT) plays a key 
role in the enterohepatic circulation of bile acids (BAs) which 
are implicated in cholestatic pruritus . GSK2330672 (GSK672) 
is an investigational, orally administered, minimally absorbed, 
selective inhibitor of human IBAT . Aims: To investigate the 
safety, tolerability and effect of GSK672 administration in 
patients with primary biliary cholangitis (PBC) and symptoms 
of pruritus, a phase 2 double-blind, randomised, placebo con-
trolled, crossover trial was conducted at two specialist centres 
in the United Kingdom (March 2014-November 2015) . Sub-
jects received GSK672 (45mg titrated to 90mg after 3 days) 
and placebo twice daily for 14 days in a crossover sequence . 
Main outcome measures: Primary end-point was safety [clinical 
and laboratory assessments and adverse events (AEs)] and 
tolerability . Secondary end-points were changes from baseline 
in i) pruritus scores measured using a 0 to 10 numerical rating 
scale (NRS) completed twice daily, PBC-40 itch domain and 
5-D itch scale, ii) serum total bile acids (TBA) and 7alpha-hy-
droxy-4-cholesten-3-one (C4) . Results are shown as mean (95% 
confidence interval) . Results: 21 patients (18 females, mean 
age 52 .9±10 .5 yrs) completed the study . 14 (66%) were tak-
ing stable doses of ursodeoxycholic acid (UDCA) . No serious 
AEs were reported . Frequency of any AEs was similar (81%) 
with diarrhoea (33% & 5%) and headache (29% & 33%) as 
the most frequent AEs during GSK672 and placebo periods 
respectively . Diarrhoea was generally mild, transient and did 
not lead to dose-reduction or withdrawal of GSK672 . GSK672 
reduced itch intensity significantly more than placebo as mea-
sured by NRS [-23% (-1% to -45%)], PBC-40 itch domain [-14% 
(-1% to -26%)] and 5-D itch [-20% (-7% to -34%)] . Pharmaco-
kinetic parameters of UDCA were unchanged [AUC (0-24) 
ratio GSK672/placebo: 0 .99 (0 .83-1 .19)] . Serum TBA lev-
els decreased after GSK672 [-50% (-37% to -61%)] but not 
after placebo [+12% (-12% to +42%)] . GSK672 significantly 
reduced serum levels of taurocholate [-74% (-53% to -86%)], 
glycocholate [-64% (-23% to -83%)], and taurochenodeoxycho-
late [-58% (-32% to -74%)] . Serum FGF19 levels [-78% (-60% to 
-88%)] and autotaxin activity [-11% (-3% to -19%)] were lower 
and serum levels of C4 [3 .1 fold (2 .4-4 .0)] were higher . Con-
clusion: Two weeks of oral twice daily GSK672 was well tol-
erated and reduced itch intensity in PBC patients with pruritus . 
The substantial reduction in serum bile acids and FGF19 levels 
and increase in C4 levels are consistent with the mechanism of 
action of IBAT inhibition . Our results support further investiga-
tion of GSK672 as a potential treatment for cholestatic pruritus .
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Comparable Beneficial Effects of Beza- and Fenofibrate 
in Primary Biliary Cholangitis. An International Study in 
UDCA-treated individuals
Maren H. Harms1, Angela C. Cheung2, Henk R. van Buuren1, 
Farid Gaouar3, Anna Reig4, Cynthia Levy5, Aldo J. Montano-Loza6, 
Nora Cazzagon7, Annarosa Floreani7, Willem J. Lammers1, Bet-
tina E. Hansen1, Ulrich Beuers8, Andrew L. Mason6, Harry L. Jans-
sen2, Christophe Corpechot3, Albert Pares4; 1Gastroenterology 
and Hepatology, Erasmus University Medical Center, Rotterdam, 
Netherlands; 2Toronto Centre for Liver disease, Francis Family Liver 
Clinic, Toronto General Hospital, Toronto, ON, Canada; 3Cen-
tre de Référence des Maladies Inflammatoires des Voies Biliaires, 
Hôpital Saint-Antoine, Paris, France; 4Liver Unit, Hospital Clinic, 
CIBERehd, IDIBAPS, University of Barcelona, Barcelona, Spain; 
5Center for Liver Diseases, University of Miami, Miami, FL; 6Divi-
son of Gastroenterology and Hepatology, University of Alberta, 
Edmonton, AB, Canada; 7Department of Surgery, Oncology and 
Gastroenterology, University of Padua, Padua, Italy; 8Department 
of Gastroenterology and Hepatology, Academic Medical Center, 
Amsterdam, Netherlands
BACKGROUND The aim of this study was to evaluate fibrate 
treatment in a large, international group of patients with pri-
mary biliary cholangitis (PBC) with a suboptimal response to 
UDCA treatment . METHODS Retrospective, multi-center cohort 
study in 8 Global PBC Study Group centers . Both feno- and 
bezafibrate treated patients were included . Laboratory results, 
disease complications and hard endpoints were recorded . 
Exclusion criteria were FU<3 months and autoimmune overlap 
syndrome . RESULTS We included 211 patients with a median 
FU after fibrate initation of 31 months (IQR12-51) . In total 
94% was female, median age at fibrate initation was 55 yrs 
(47-62) (Table 1); 65% was treated with fenofibrate, and 35% 
with bezafibrate . All patients had been treated with UDCA 
during a median time of 93 months (41-173) . Patients were 
treated with fibrates during a median period of 27 months (11-
48) . Insufficient response to UDCA was the reason for starting 
fibrates in 97% of cases . After 12 months, significant reduc-
tions compared to baseline of ALP (p< .001), ALT (p< .001) 
and AST (p= .002) were observed . Bilirubin did not signifi-
cantly change (p= .130) . 3- and 5-year transplant-free survival 
were 91% and 84%, respectively . In univariable Cox analysis, 
baseline AST, ALT, ALP and stopping fibrate treatment (time-
dep . HR15 .8; 6 .0-42 .2) were significantly predictive of risk 
of liver transplantation (LTx) or death . Type of fibrate, duration 
of preceding UDCA treatment, age and sex were not associ-
ated with survival . In multivariable analyses, stopping fibrates 
(time-dep HR5 .2 (1 .5-17 .6) and baseline AST (HR2 .1; 1 .4-
3 .1) remained independently predictive of risk of LTx/death  . 
CONCLUSION This multi-centered study demonstrates that at 1 
year, fibrates significantly reduce ALP, ALT and AST in patients 
with PBC with a suboptimal response to UDCA . The effects of 
beza- and fenofibrate seem comparable .
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Predictors of Waitlist Outcomes in Candidates with Pri-
mary Biliary Cholangitis awaiting Liver Transplantation
George Cholankeril1,2, Ryan B. Perumpail3, Robert J. Wong4, Eric 
R. Yoo5, Menghan Hu6, Channa R. Jayasekera7, Sammy Saab8, 
W. Ray Kim3, Stephen A. Harrison9, Aijaz Ahmed3; 1Internal Med-
icine, Roger Williams Medical Center, Providence, RI; 2Internal 
Medicine, Boston University School of Medicine, Boston, MA; 
3Division of Gastroenterology and Hepatology, Stanford University 
School of Medicine, Stanford, CA; 4Gastroenterology and Hepa-
tology, Alameda Health System - Highland Hospital, Oakland, 
CA; 5Medicine, University of Illinois College of Medicine, Chi-
cago, IL; 6Biostatistics, Brown University School of Public Health, 
Providence, RI; 7Department of Transplantation, California Pacific 
Medical Center, San Francisco, CA; 8Departments of Medicine 
and Surgery, University of California at Los Angeles, Los Angeles, 
CA; 9Division of Gastroenterology, San Antonio Military Medical 
Center, Fort Sam Houston, TX
Background and Aims  Although liver transplant (LT) recipi-
ents with primary biliary cholangitis (PBC) have demonstrated 
superior post-transplant outcomes, attrition on LT waitlist (WL) 
remains a concern . We compared WL outcomes in PBC with 
chronic hepatitis C (HCV) and alcoholic liver disease (ALD) . 
Methods Using the United Network for Organ Sharing (UNOS) 
database, we compared WL outcomes in candidates awaiting 
LT with PBC, HCV and ALD from 2000-2014 (Era 1, 2000-
2004; Era 2, 2005-2009; Era 3, 2010-2014) . WL outcomes 
included median time to LT (days), probability of receiving 
a LT, and 1-year WL survival . We used multivariate logistic 
regression analysis to determine independent risk factors for 
WL mortality in the 3 cohorts . Results Overall from 2000-2014, 

there were 85,085 LT candidates with PBC (n=5,472), HCV 
(n=54,043) and ALD (25,570) . Median time to LT was highest 
in the PBC (PBC, 173 days; HCV, 132 days; ALD 64 days; p < 
0 .01) . When evaluating the probability of receiving a LT within 
the three Eras, PBC showed the largest decline (PBC, 13 .5%; 
HCV, 7 .4%; ALD, 6 .0%; p < 0 .05) . While 1-year WL survival 
declined in all three cohorts throughout the three Eras, PBC 
experienced the largest decline in WL survival (PBC, 5 .5%; 
HCV, 2 .2%; ALD, 1 .6%; p < 0 .05) . In multivariate analysis 
(Table) of 1-year WL mortality, albumin < 2 .8 and diabetes 
demonstrated a more significant impact on WL mortality in 
PBC than HCV and ALD . Discussion  Although probability of 
LT has declined in all three cohorts, PBC patients experienced 
the steepest descent with a rise in WL mortality . Malnourished 
PBC candidates with low albumin levels are at the highest risk 
of dying while awaiting LT .
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Next-Generation Sequencing analysis of multiple genes 
in adults with hereditary intrahepatic cholelithiasis or 
cholestasis
Yves Chrétien1, Eric Fernandez2, Laure Muller2, Christophe Cor-
pechot3,1, Chantal Housset3,1, Véronique D. Barbu2,1; 1UMR_
S938, CdR Saint-Antoine, INSERM & UPMC, Paris, France; 
2LCBGM, Pôle de Biologie Médicale et Pathologie, APHP, HUEP, 
St Antoine Hospital, PARIS, France; 3CRMIVB, Hepatology Depart-
ment, APHP, HUEP, St Antoine Hospital, PARIS, France
Background: The genetic defects causing hereditary intrahe-
patic cholelithiasis or cholestasis in adults, often remain unde-
termined . Aims of the study: Determine the relative contribution 
of previously identified genes (ABCB4, ABCB11, ABCC2, 
ATP8B1) and a new candidate gene (SLC4A2, which encodes 
the anion exchanger 2), in these patients, using Next-Gen-
eration Sequencing (NGS), that allows the high-throughput 
sequencing of multiple genes in large numbers of patients . 
Patients and Methods: We investigated 334 consecutive unre-
lated adult patients (80 .5 % females), referred to our reference 
laboratory with a diagnosis of Low Phospholipid Associated 
Cholelithiasis (LPAC), Intrahepatic Cholestasis of Pregnancy 
(ICP), Benign Recurrent Intrahepatic Cholestasis (BRIC), or 
Dubin Johnson’s syndrome (DJS) . A DNA capture strategy 
was developed, allowing us to screen up to 48 patients, con-
comitantly . Each DNA was converted to a sequencing library . 
Specific gene probes were designed by Nimblegen software . 
Individual library fragments were double captured and clonally 
amplified by solid surface bridge amplification in a MiSeq 
sequencer . The DDM Sophia software was used to analyze 
the Fast Q files of sequencing . An anonymous data base 4D 
was set up for statistical analyses . Disease-causing sequence 
variations were defined by a group of software provided by 
Emory Genetics Laboratory guidelines, USA . Results: Sanger 
sequencing confirmed all identified variants and when avail-
able, Multiplex Ligation-dependent Probe- Amplification con-
firmed Copy Number Variation data . The mean coverage was 
≥ 95% with a depth of 100X . The different genes displayed at 
least one disease-causing variation with a prevalence that is 
shown below, in these four groups of patients . Some patients 
had disease-causing variations in several genes . Conclusions: 
NGS is time-efficient and accurate for genotyping subjects with 
inherited cholestasis and cholelithiasis . The results confirm that 
Dubin Johnson’s syndrome is essentially related to ABCC2 
sequence variations . They indicate that variations in all these 
genes including SLC4A2, could contribute to the other syn-
dromes, while confirming a predominant implication of ABCB4 
variations in LPAC and ICP .

Presence of disease-causing sequence variations in the different 
genes according to phenotype
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Long-Term Effect of Obeticholic Acid on Transient Elas-
tography and AST to Platelet Ratio Index in Patients 
with PBC
Gideon M. Hirschfield1, Annarosa Floreani2, Palak J. Trivedi1, 
Richard Pencek3, Alexander Liberman3, Tonya Marmon3, Leigh 
MacConell3; 1University of Birmingham, Birmingham, United King-
dom; 2Università di Padova, Padova, Italy; 3Intercept Pharmaceuti-
cals, Inc., San Diego, CA
Background: The AST to Platelet ratio (APRI) and transient 
elastography (TE) have both been identified as being predic-
tive of adverse outcomes in primary biliary cholangitis (PBC) . 
Obeticholic acid (OCA) is a farnesoid X receptor (FXR) ago-
nist indicated for the treatment of PBC in combination with 
ursodeoxycholic acid (UDCA) in adults with an inadequate 
response to UDCA, or as monotherapy in adults unable to 
tolerate UDCA . Using the randomized, double-blind (DB), 
placebo (PBO)-controlled Phase 3 study investigating OCA in 
patients with PBC, along with data from the ongoing open-la-
bel extension (OLE) we sought to investigate the effects of OCA 
on established non-invasive measures of liver fibrosis and out-
comes in PBC . Methods: We re-evaluated patients randomized 
and dosed in OCA 10 mg (n=73), OCA 5-10 mg (n=70, 33 
patients titrated from 5 to 10 mg at Month 6), or PBO (n=73) 
groups during DB treatment . In the OLE, all patients were ini-
tially treated with 5 mg OCA with the option to increase to 10 
mg (or later decrease) based on response and tolerability every 
3 months . Non-invasive measures of liver fibrosis that were 
assessed were APRI and liver stiffness measurements (LSM) by 
transient elastography . Results: APRI was significantly reduced 
from baseline to DB Month 12 in both OCA-treated groups 
compared to PBO (p<0 .01) . PBO patients who initiated OCA 
during the OLE phase and patients randomized to OCA 5-10 
mg had significant reductions from baseline to OLE Month 
12 in mean APRI score (p<0 .05) . The mean APRI score in 
OCA 10 mg was reduced, but not significant at OLE Month 
12 compared to baseline . During DB and OLE phases, while 
not significant, the OCA 10 mg group had mean reductions 
in LSM, while both OCA 5-10 mg and PBO groups had mean 
increases in LSM (Table) . Conclusions: Both LSM and APRI, as 
non-invasive measures of liver fibrosis, have been found to be 
effective in predicting outcome in patients with PBC . DB and 
OLE treatment with OCA resulted in a mean reduction in liver 
stiffness and significant improvements in APRI suggesting that 
with long-term use, OCA has the potential to improve long term 
outcomes for patients .
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norUrsodeoxycholic acid (norUDCA) improves cholesta-
sis in primary sclerosing cholangitis (PSC) independent 
of ursodeoxycholic acid (UDCA) pre-treatment and 
response
Michael H. Trauner1, Peter Fickert2, Gideon Hirschfield3, Gerald 
Denk4, Istvan Altorjay5, Hanns-Ulrich Marschall6, Martti A. Färk-
kilä7, Christoph Schramm8, Ulrich Spengler9, Roger W. Chap-
man10, Annika Bergquist11, Erik Schrumpf12, Frederik Nevens13, 
Emina Halilbasic1, Roland Greinwald14, Markus Pröls14, Michael 
P. Manns15; 1Division of Gastroenterology and Hepatology, 
Department of Internal Medicine III, Medical University of Vienna, 
Vienna, Austria; 2Division of Gastroenterology and Hepatology, 
Department of Internal Medicine, Medical University of Graz, 
Graz, Austria; 3Centre for Liver Research, Institute of Biomedical 
Research, University of Birmingham, Birmingham, United King-
dom; 4Department of Medicine II, Liver Center Munich, University 
of Munich, Munich, Germany; 5Department of Gastroenterology, 
School of Medicine, Debrecen University, Debrecen, Hungary; 
6Wallenberg Laboratories, Department of Molecular and Clinical 
Medicine, Sahlgrenska Academy, Institute of Medicine, University 
of Gothenburg, Gothenburg, Sweden; 7University of Helsinki and 
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Finland; 81st Department of Medicine, University Medical Cen-
ter Hamburg-Eppendorf, Hamburg, Germany; 9Rheinische Fried-
rich-Wilhelms University Bonn, Bonn, Germany; 10Translational 
Gastroenterology Unit, John Radcliffe Hospital, Oxford, United 
Kingdom; 11Department of Gastroenterology and Hepatology, 
Huddinge University Hospital, Karolinska Institute, Huddinge, 
Stockholm, Sweden; 12Section of Gastroenterology, Department 
of Transplantation Medicine, Division of Cancer Medicine, Sur-
gery and Transplantation, Oslo University Hospital, Rikshospitalet, 
Oslo, Norway; 13Hepatology, University Hospital Gasthuisberg, 
KU Leuven, Leuven, Belgium; 14Dr. Falk Pharama GmBH, Freiburg, 
Germany; 15Department of Gastroenerology, Hepatology and 
Endocrinology, Hannover Medical School, Hannover, Germany
PSC is a devastating bile duct disease lacking effective medical 
therapy . norUDCA is a side chain-shortened C23 homologue 
of UDCA . Aim: To compare 500 mg/d, 1000 mg/d or 1500 
mg/d of oral norUDCA with placebo in the treatment of PSC in 
a multicenter randomized controlled trial . In this subanalysis we 
assessed the impact of previous UDCA exposure and response 
on the therapeutic efficacy of norUDCA . METHODS: Patients 
with elevated serum levels of alkaline phosphatase (s-ALP) were 
randomized to a 12 weeks treatment period and a 4 weeks 
follow-up . Randomized patients received either norUDCA at 
different doses or placebo . Primary efficacy endpoint was the 
mean relative change (%) in s-ALP levels between the base-
line visit and the end-of-treatment (EOT) visit in the intention to 
treat population (ITT) . RESULTS: 222 patients were screened, 
159 were randomized, treated, and analysed . Baseline demo-
graphic data did not differ between treatment groups . 58 
(36 .5%) patients were UDCA responders, defined by (partial) 
normalisation of s-ALP at investigator’s discretion, 55 (34 .6%) 
UDCA non-responders and 40 (25 .2%) were UDCA naïve . 
The response to previous UDCA treatment was unknown for 6 
of 159 patients . Data for the primary endpoint and response 
according to UDCA pre-treatment and response are presented 
in Table 1 . Notably, 77% of previous UDCA responders and 

79% of UDCA non-responders had lower s-ALP levels under 
norUDCA at EOT compared to screening values when most 
patients were still on UDCA . Serious adverse events occurred 
in 17 patients (7 in the 500 mg/d, 5 in the 1000 mg/d, 2 in 
the 1500 mg/d-group, and 3 in the placebo group) . Pruritus 
occurred at similar and overall low frequencies in all groups: 
7 events in the 500 mg/d, 7 in the 1000 mg/d, 12 in the 
1500 mg/d-group and 10 under placebo . CONCLUSIONS: 
Results of this phase 2 study show a significant dose-dependent 
reduction of s-ALP values during 12 weeks of treatment with 
norUDCA when compared to placebo with the highest effect at 
1500mg/d . Biochemical response to norUDCA was indepen-
dent of UDCA pre-treatment and response . Safety profile of all 
tested norUDCA doses was excellent and did not differ from 
the placebo group .

Table 1: Relative changes (%) in s-ALP levels from baseline to 
week 12 according to UDCA pre-treatment and response
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Despite Plateauing of Chronic Hepatitis B Virus (HBV) 
Patients Listed for Liver Transplantation, the Proportion 
of Patients With HBV-Related Hepatocellular Carcinoma 
Continues to Rise
Kellie Young2, Benny Liu1, Taft Bhuket1, Zobair M. Younossi3, 
Sammy Saab4, Aijaz Ahmed5, Robert J. Wong1; 1Gastroenterol-
ogy and Hepatology, Alameda Health System - Highland Hospital, 
Oakland, CA; 2Medicine, Santa Clara Valley Medical Center, 
San Jose, CA; 3Medicine, Center for Liver Diseases, Inova Fairfax 
Hospital, Falls Church, VA; 4Medicine and Surgery, David Geffen 
School of Medicine at the University of California at Los Angeles, 
Los Angeles, CA; 5Stanford University School of Medicine, Gastro-
enterology and Hepatology, Stanford, CA
Background: Globally, chronic hepatitis B virus (HBV) infection 
affects over 250 million individuals and is a leading cause of 
hepatocellular carcinoma (HCC) . With the availability of effec-
tive antiviral therapies, rates of HBV-related HCC or decom-
pensated liver disease requiring liver transplantation (LT) are 
expected to have declined significantly . Aim: To evaluate over-
all trends in LT waitlist registrations, waitlist survival, and likeli-
hood of receiving LT among adults with chronic HBV in the U .S . 
Methods: We retrospectively evaluated U .S . adults (age >18) 
with chronic HBV (with and without HCC) listed for LT from 
1992-1996 (era 1) vs . 1997-2004 (era 2) vs . 2005-2015 
(era 3) using United Network for Organ Sharing registry data . 
Overall waitlist survival and likelihood of receiving LT among 
waitlisted chronic HBV patients in the different eras were eval-
uated with multivariate Cox proportional hazards models and 
stratified by presence of HCC . Results: Overall, 6797 adults 
with chronic HBV were listed for LT, among which 24 .3% had 
HCC . While the total number of HBV patients listed for LT more 
than doubled from 907 in era 1 to 2844 in era 2, HBV waitlist 
registrations plateaued to 3046 in era 3 . However, the propor-
tion of waitlisted HBV patients with HCC increased from 5 .4% 
in era 1 to 39 .0% in era 3 . While the majority of waitlisted 
HBV patients were men, the proportion of Asians increased 
from 24 .2% in era 1 to 50 .4% of all waitlisted HBV patients 
in era 3 . These findings were primarily driven by HBV-related 
HCC, among which Asians accounted for 66 .6% of waitlisted 
patients in era 3 . Waitlist mortality was significantly improved 
with later eras among HBV patients with and without HCC 
(non-HCC, compared to era 1: era 2: HR 0 .46, p=0 .001; era 
3: HR 0 .06, p<0 .001) . While there were no significant differ-
ences in likelihood of receiving LT between eras among HBV 
patients with HCC, among HBV patients without HCC, likeli-
hood of receiving LT was lower in era 2 (HR 0 .87, p=0 .01) 
and higher in era 3 (HR 1 .37, p<0 .001) when compared 
to era 1 . Conclusion: While a plateau in the number of HBV 
patients requiring LT was observed in the latter time periods, 
the proportion of HBV patients with HCC continues to rise, and 
this trend has the greatest effect on Asians and men . The lower 
waitlist mortality and lower likelihood of receiving LT in the 
latter era may reflect the effectiveness of antiviral therapies in 
slowing or delaying disease progression among HBV patients 
on the LT waitlist, and this potential impact needs to be further 
investigated .
Disclosures:
Sammy Saab - Advisory Committees or Review Panels: BMS, Gilead, Merck, 
Janssen; Grant/Research Support: Gilead; Speaking and Teaching: BMS, Gil-
ead, Merck, Janssen, Salix, Onyx, Bayer, Janssen; Stock Shareholder: Achillion, 
Johnson and Johnson, BMS, Gilead
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
Robert J . Wong - Advisory Committees or Review Panels: Gilead; Grant/
Research Support: Gilead

The following people have nothing to disclose: Kellie Young, Benny Liu, Taft 
Bhuket, Zobair M . Younossi

212
Successful pre- and post liver transplant Sofosbuvir 
based anti HCV treatment in persons living with HIV 
infection
Massimo Puoti1, Giovanni Guaraldi2, Roberto Rossotti1, Gabri-
ella Verucchi5, Marcello Tavio3, Pasulo Luisa4, Barbara Beghetto2, 
Giovanni Dolci2, Giulia Nardini2, Lorenzo Badia5, Anna Magli-
ano3, Maria Cristina Moioli1; 1Infectious Diseases, AO Ospedale 
Niguarda Ca’ Granda, MIlano, Italy; 2Infectious Diseases, School 
of Medicine University of Modena and Reggio Emilia, Modena, 
Italy; 3Infectious Diseases, AOU Ospedali Riuniti Ancona, Ancona, 
Italy; 4Gastroenterology, ASST Papa Giovanni XXIII, Bergamo, 
Italy; 5Infectious Diseases, School of Medicine University of Bolo-
gna, Bologna, Italy
Background Hepatitis C Virus (HCV) coinfection has been asso-
ciated with a high mortality in liver transplant recipients living 
with HIV . Even after the availability of interferon free anti HCV 
treatments data on the impact of these drugs on liver trans-
plantation in persons living with HIV-HCV coinfection are still 
anecdotal Aims and Methods In order to assess the impact of 
Sofosbuvir based anti HCV treatment on liver transplantation 
in persons living with HIV-HCV data from all the patients with 
HIV-HCV coinfection who were liver transplant recipients or on 
the waiting list for liver transplantation treated with Sofosbuvir 
+ Ribavirin with or without Daclatasvir and/or Ledipasvir until 
January 2016 were retrospectively collected in 5 Italian liver 
transplant center Results Forty eight consecutive HIV-HCV coin-
fected patients started Sofosbuvir based treatment from January 
2013 to January 2016: 24 were on the waiting list for liver 
transplantation and 24 already received liver transplant from 
a median of 6 months; all were receiving cART with undetect-
able HIVRNA; 78% were males, median age was 51 years, 
50% had CD4 < 350; all candidates and 25% of recipients 
had cirrhosis . HCV Genotype was 1a in 42%, 1b in 19%, 2 
in 3%, 3 in 17% and 4 in 19% . Thirty patients were treated 
with Sofobsuvir + NS5A inhibitor ( 21 Daclatasvir 9 ledipas-
vir) in combination with ribavirin in 19; 18 were treated with 
Sofosbuvir + Ribavirin . Two patients were still on treatment, 46 
had 4 weeks of post treatment follow up: 39/46 had SVR4: 
18/23 on the waiting list and 21/23 liver transplant recipi-
ents; SVR4 was 92% in those treated according EASL guide-
lines and 73% in those treated with suboptimal treatments . Anti 
HCV treatment was continuously given before and after trans-
plantation in 4 patients (3/4 with SVR4 all on Daclatasvir + 
Sofosbuvir) . Sofosbuvir and Ribavirin treatment was stopped at 
transplantation in one HCV G1b patients who showed a post 
transplant HCV relapse . MELD remained stable or improved 
in 78% of treated patients . Six out of 24 (25%) patients on 
the waiting list were suspended from the list because of stable 
MELD improvement after SVR . Two transplant recipients died 
with indetectable HCVRNA during treatment: one because of 
cerebral haemorrage and one for post transplant liver failure 
related to vanishing bile duct syndrome . Conclusions High SVR 
rates and relevant clinical improvement have been observed 
in liver transplant recipients or liver transplant candidates with 
HIV-HCV coinfection . Sofosbuvir based treatments seem to 
have the potential to definitely improve the outcome of liver 
transplantation in HIV-HCV coinfected persons
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Efficacy and safety treating the recurrent hepatitis C 
post-liver transplantation with Simeprevir and sofosbu-
vir: The Spanish experience(SETH)
Gloria Sanchez-Antolin20,1, Milagros Testillano4, Martin Prieto2, 
Inmaculada Fernandez5, Xavier Xiol8, María-Carlota Londoño9, 
Lluis Castells7, Juan Manuel Pascasio3, Maria Luisa Gonzalez Die-
guez10, Alejandra Otero6, Magdalena Salcedo11, Isidoro Nar-
vaez12, Jose A Pons13, J Ignacio Herrero14, Sonia Pascual15, Jose 
Luis Montero21, Ana Arencibia16, Sara Lorente17, Esther Molina18, 
Jose Ramon Fernandez4, Valentin Cuervas-Mons19; 1Universidad 
de Valladolid, Valladolid, Spain; 2Hepatology Unit, Hospital La 
Fe, Valencia, Spain; 3Gastroenterology Service. IBIS, Ciberehd, 
Hospital U. Virgen del Rocio., Sevilla, Spain; 4Hepatology Unit, 
Hospital de Cruces, Bilbao, Spain; 5Hepatology Unit, Hospital U. 
12 de Octubre, Madrid, Spain; 6Liver Transplant Unit, Hospital U. 
A Coruña, A Coruña, Spain; 7Hepatology Service. Ciberehd, Hos-
pital U. Vall de Hebron, Barcelona, Spain; 8Hepatology Unit, Hos-
pital Bellvitge, Barcelona, Spain; 9Hepatology Service. IDIBAPS. 
Ciberehd, Hospital Clinic, Barcelona, Spain; 10Hepatology Unit, 
Hospital Central de Asturias, Oviedo, Spain; 11Hepatology Unit, 
Hospital Gregorio Marañon, Madrid, Spain; 12Hepatology Unit, 
Hospital Infanta Cristina, Badajoz, Spain; 13Hepatology Unit, Hos-
pital La Arreixaca, Murcia, Spain; 14Hepatology Service, Clinica 
Universitaria de Navarra, Pamplona, Spain; 15Hepatology Unit, 
Hospital General de Alicante, Alicante, Spain; 16Hepatology Unit, 
Hospital U. La Candelaria, Tenerife, Spain; 17Hepatology Unit, 
Hospital U. Lozano Blesa, Zaragoza, Spain; 18Hepatology Unit, 
Hospital U. de Santiago, Santiago de Compostela, Spain; 19Inter-
nal Medicine. Liver Trasplant Unit, Hospital U. Puerta de Hierro, 
Madrid, Spain; 20Hepatology Unit, Hospital U. Rio Hortega, Vall-
adolid, Spain; 21Hepatology Unit. IMIBIC, CIBERehd, Hospital U. 
Reina Sofia., Cordoba, Spain
The treatments of hepatitis C until now had low efficacy and 
many adverse effects . The new direct acting antivirals have sig-
nificantly increased the efficacy and safety of treatment in liver 
transplant hepatitis C patients . Simeprevir (SIM) and sofosbuvir 
(SOF) is an effective combination in patients with genotype 1 
and 4 . OBJECTIVES: To determine the efficacy and safety in 
real life of the combination SOF+SIM±RBV in a group of liver 
transplant patients genotype 1 and 4 in 21 liver transplant cen-
ters . MATERIALS AND METHODS: This is a multicenter, retro-
spective study including in 232 genotype 1 and 28 genotype 4 
liver transplant patients treated with SIM + SOF±RBV . Efficacy 
and safety data and mortality were assessed after treatment . 
RESULTS: In genotype 1 patients 73 .7 were male and the aver-
age age was 61 .49±8 .93 . The 63 .1% were Ile 28B CT . The 
genotype 1a rate was 15 .02%, and the 59 .05% had been 
previously treated, the most part with interferon based therapy, 
but 10 .8% with IP and the 4 .3% with Sofosbuvir . The 51 .14% 
were null responders . There was a 53 .8% of patients with 
fibrosis 4 . The average MELD was 8 .86±2 .87 with a range 
6-24 . In the 60 .34% of the patients RBV was included in the 

treatment . Viral Response at week 4 was 97 .28% and 93 .75% 
at the week 12 . The post-treatment mortality was 1 .3% and no 
related with the treatment . In the genotype 4 patients all the 
patients were male . The 50% were Ile 28B CT . The 46 .42% 
of the patients were pretreated and 76 .9% of them were null 
responders . All the patients had been treated with interferon 
and ribavirin . The 39 .3% of patients had fibrosis 3 and 38 .7% 
fibrosis 4 respectively . The average value of FibroScan was 
13 .86 . The average MELD was 10 .9 . In the 75% of patients 
Ribavirin was associated with the treatment and in all cases 
the duration was 12 weeks . The viral response at the end of 
treatment was 100% and the Viral Response in the week 4 and 
12 was 95 .83% and 95 .23% . The mortality rate post-treatment 
was 7 .14% . All deceased patients were cirrhotic patient with 
an average MELD of 20 . CONCLUSIONS: The treatment of 
liver transplant patients with hepatitis C genotype 1 and 4 with 
Simeprevir and sofosbuvir combination is a high effective and 
safe option in real life . There were no drug-related mortality, 
and overall mortality was very low in liver transplant patients .
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Probiotic supplementation after Very Low Calorie Diet 
does not aid improvement of the metabolic syndrome 
or maintenance of weight loss post Liver Transplant. A 
randomised double-blind placebo controlled trial
David W. Orr1, Helen Myint1, Rinki Murphy2; 1New Zealand Liver 
Transplant Unit, Auckland Hospital. Level15, Auckland, New Zea-
land; 2Department of Medicine, University of Auckland, Auckland, 
New Zealand
Background . Gut microbiota are emerging as a novel mediator 
of obesity, diabetes and fatty infiltration of the liver . In con-
junction, favourable alteration of gut microbiota and ameliora-
tion of metabolic syndrome has also been observed with very 
low calorie diet (VLCD) with emerging evidence for specific 
probiotics . Aim: We sought to determine whether probiotic 
supplementation with Lactobacillus rhamnosus and Bifidobac-
terium animalis was efficacious in improving metabolic risk 
factors and maintenance of weight loss achieved after 4–week 
VLCD in patients who had undergone Liver Transplant (LT) . 
Methods . Thirty patients with post LT metabolic syndrome were 
commenced on a 4 week VLCD with dietary advice and pro-
vision of Optifast meal replacements (600kcal/day) to initi-
ate weight loss . Patients were then randomised 1–1 to either 
twice daily probiotic capsules (containing L. rhamnosus and 
B. animalis (14x109 CFU/day)) or twice daily placebo cap-
sules, for 24 weeks . Primary outcome was change in total 
body weight (TBW), targeting >5% reduction in weight at the 
end of treatment . Secondary outcomes were change in meta-
bolic risk factors, liver enzymes and Fibroscan® CAP . Results . 
There were no significant differences between the two groups 
at inclusion . The mean age was 57 years (range 42–76), BMI 
32 .5Kg/m2 (range 27 .0– 40 .7) and mean Fibroscan® CAP 
score 265dB/m (range 150-388) . After 4 weeks of VLCD the 
mean change in TBW, BMI, HbA1c and Fibroscan® CAP was 
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–6 .1kg, –2 .1kg/m2, –3 .1mmol/mol and –24 .6dB/m respec-
tively . Probiotic treatment was well tolerated with no adverse 
events . After 24 weeks, 13/30 (43%) had >5% TBW loss . The 
mean change in BMI and Fibroscan CAP was –1 .5kg/m2 and 
–16dB/m . BMI, lipids, glycaemia, BP and Fibroscan® CAP 
scores did not significantly differ between probiotic or placebo 
groups . One year post treatment 9/28 (32%) of patients main-
tained weight loss of >5% TBW in both groups . Conclusions . 
4 week VLCD resulted in sustained 1 year weight loss of >5% 
TBW and improved metabolic factors in one third of LT patients 
with metabolic syndrome, which was not amplified by L. rham-
nosus and B. lactis probiotics supplementation .
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Immunologic Advantage of Maternal Grafts in Pediatric 
Living Donor Liver Transplantation (LDLT)
Eric Przybyszewski1, Elizabeth C. Verna1, Steven J. Lobritto1, 
Mercedes Martinez1, Jennifer Vittorio1, Alyson N. Fox1, Benjamin 
Samstein2, Tomoaki Kato1, Adam D. Griesemer1, Jean C. Emond1; 
1Columbia University Medical Center, New York, NY; 2Weill Cor-
nell Medical College, New York, NY
Background: Compared to deceased donor liver transplan-
tation, living donor liver transplantation (LDLT) may offer an 
immunologic advantage for pediatric recipients . Maternal-fetal 
cell trafficking with subsequent maternal microchimerism may 
lessen the immune response to non-inherited maternal antigens 
and offer an immunologic advantage for maternal grafts . We 
sought to compare maternal and paternal graft LDLT using gran-
ular immunologic outcomes over long-term follow-up . Methods: 
All children who underwent LDLT from a parent between 1998 
and 2015 were retrospectively assessed . Recipient outcomes 
including acute cellular rejection (ACR, defined as Banff score 
>5), graft failure, and mortality were compared between mater-
nal and paternal graft recipients in Cox proportional hazards 
analysis . Results: 75 children (median age 1 .00 [IQR 0 .63-
4 .13] years, 58 .7% male, 61 .3% biliary atresia) underwent 
LDLT from a parent (42 maternal grafts, 33 paternal grafts) in 
the study period . Baseline characteristics between recipients 
of maternal and paternal grafts were generally similar except 
maternal graft recipients were more likely to be transplanted 
before 2002 (45 .2% vs 18 .2%, p=0 .01) and less likely to 
develop EBV viremia (28 .6% vs 54 .5%, p=0 .02) . In Kaplan-
Meier analysis, maternal graft recipients were more likely to be 
free of ACR and post-transplant lymphoproliferative disorder 
(PTLD) (Figure 1, p<0 .01 and p=0 .01, respectively) . In mul-
tivariable analysis, paternal graft type was an independent 
predictor of ACR (HR 5 .32, p=0 .01), controlling for autoim-
mune liver disease (HR 7 .78, p<0 .01) . Paternal graft type was 
also an independent predictor of PTLD (HR 14 .75, p=0 .01), 
controlling for CMV viremia (HR 7 .58, p=0 .01) . Graft failure 
and mortality were not significantly different by parental graft 
type (p=0 .24 and 0 .34, respectively) . Conclusion: This study 
demonstrates a potential immunologic advantage with a five-
fold decrease in risk of ACR for maternal grafts in pediatric 
recipients undergoing LDLT, controlling for autoimmune liver 
disease . Larger cohorts are needed to understand the general-
izability of these findings .
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Predicting 90-day mortality following liver transplanta-
tion in patients with Acute-On-Chronic Liver Failure: a 
decision-tree model from the French national liver trans-
plantation system, the OPTIMATCH study
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Winter5, Christian Jacquelinet6, Daniel Azoulay7, Cyrille Feray1,2; 
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Introduction Cirrhotic patients undergoing an initial liver trans-
plantation (LT) have a 1-year survival exceeding 85% . Some 
cirrhotic patients present at least one of the 6 failures defin-
ing Acute-On-Chronic Liver Failure (ACLF): respiratory, kidney, 
liver, coagulation, encephalopathy and circulation . The aim 
of this study was to build a decision-tree algorithm for pre-
dicting 90-day mortality in transplanted patients, by assess-
ing the independent prognostic contribution of ACLF . Methods 
All patients transplanted between 2008 and 2014 (N=4789) 
were included as part of the OPTIMATCH study, yielding 4010 
patients with complete data for the present analysis . Data col-
lected comprised clinical and biological features at the time 
of LT for recipients and their donors, assessing ACLF status 
according to ACLF/CANONIC criteria to categorize patients . 
A survival Classification and Regression Analysis (CART) algo-
rithm was applied to build the prognostic model for 90-day 
mortality . Results 1657 patients (41%) met the CANONIC cri-
teria of ACLF with at least one organ failure (1: 20 .3%; 2: 
12 .6%; 3 and more: 8 .4%) . Overall 90-day mortality rate was 
7 .6%, with corresponding rates of 5 .4%, 7 .2%, 10 .2% and 
20 .1% in patients with 0, 1, 2, 3 and more organ failures, 
respectively . Decision-tree modelling identified 12 subgroups 
further classified in 4 increasing risk classes (Figure), highlight-
ing the prognostic importance of respiratory failure and acute 
renal failure at the time of LT, as well as strong interactions 
between donor and recipient features . Conclusion From a large 
nation-wide data base including the 6 organ failures defined 
by the ACLF as covariables, the unsupervised CART algorithm 
demonstrated that the 90-day mortality is mainly determined by 
ventilator support and/or acute renal failure at the time of LT . 
Interestingly, the matching of candidates with ACLF or in USI 
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at the time of LT, to young (<60y) or non-obese donors may 
decrease the 90-day mortality and avoid futile transplantations .
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In vivo gene silencing in the liver: Comparison of siR-
NA-loaded
non biodegradable vs. biodegradable nanohydrogel 
particles for antifibrotic therapy
Leonard Kaps1, Nadine Leber2, Misbah Aslam1,3, Alexander 
Brose1, Lutz Nuhn2, Jonathan Schupp4, Rudolf Zentel2, Detlef 
Schuppan1, Andrea Tüttenberg4, Mustafa Diken5; 1Institute of 
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Background: Efficient in vivo transport of active siRNA to spe-
cific liver cells remains challenging . Compared to lipoplex for-
mulations, cationic nanohydrogel particles (NHP) can serve as 
superior oligonucleotide carriers [Kaps L et al, Adv . Health . 
care mat .] . We have designed a new generation of biode-
gradable NHP (bio-NHP) with improved biocompatibility prop-
erties that show promising in vitro and in vivo performance . 
Bio-NHP exhibit all NHP’s positive characteristics like avoid-
ance of carrier aggregation under physiological conditions 
and gene silencing in vitro by lacking any in vivo toxic effects 
even applied at high dosages up to corresponding 10 mg/kg 
siRNA . Results: Bio-NHP composed of block copolymers with 
acid-labile ketal linker in the inner core loaded with scram-
bled negative control siRNA (bio-NHP/scsiRNA) displayed a 
size around 40 nm and did not show cytotoxicity for murine 
3T3 fibroblasts, Raw or MHS macrophages, HepG2 human 
hepatoma cells or AML-12 murine benign hepatocytes up to 
concentrations of 400 nM scsiRNA . FITC-labelled bio-NHP 
were efficiently and dose-dependently taken up by 3T3 and 
RAW-cells, reaching 100% after 1 h incubation as determined 
by FACS analysis . Additionally, FITC-bio-NHP exhibited a 
preferential uptake into CD14+ human monocytes > CD19+ 
B-cells > CD4+/CD8+ T-cells compared to NHP . Near infrared 
(NIR) Cw800-labeled bio-NHP loaded with Cy5-labeled anti-
procollagen a1(I) siRNA (bio-NHP/col1a1) yielded a robust 
knockdown in 3T3 cells after 48 h incubation . After intrave-
nous injection, bio-NHP/col1a1 distributed preferentially to 
the liver (80%), as determined by in vivo and ex vivo NIR 

imaging, in normal and CCl4-fibrotic (2 weeks) mice . FACS 
analysis revealed a preferential colocalization of bio-NHP/
col1a1 with primary myofibroblasts (α-SMA+) > endothelial 
cells (CD31+) > macrophages (CD45+, F4/80+) > hepato-
cytes (albumin+) . Bio-NHP/col1a1 generated an up to 80% 
in vivo procola1(I) knockdown in fibrotic mice, equivalent to 
the efficiency to NHP/col1a1 . On the protein level, 2 treat-
ments with bio-NHP/col1a1 significantly decreased liver col-
lagen (Sirius red staining and hydroxyproline content), and 
also reduced CD68 positive macrophages . Bio .-NHP loaded 
with negative control siRNA were eliminated by 50% after 72 
h and well tolerated up to 10 mg/kg negative control siRNA 
in fibrotic mice . Conclusions: siRNA loaded bio-NHP display 
attractive biocompatibility characteristics and confer efficient 
gene silencing properties in liver fibrogenic effector cells myofi-
broblast and will be further developed for sustained antifibrotic 
therapy .
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Increased risk of cirrhosis in first degree relatives of 
patients with NAFLD cirrhosis: A prospective study
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Research Center, University of California San Diego, San Diego, 
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Background: Cirrhosis risk in first-degree relatives of NAFLD cir-
rhosis patients is unknown and need to be systematically quan-
tified . Assessment of cirrhosis risk would help understand the 
need for cirrhosis screening in first-degree relatives of NAFLD 
cirrhotics . We aimed to assess NAFLD cirrhosis risk in first-de-
gree relatives of NAFLD cirrhotics using a uniquely well-char-
acterized, prospective familial cohort . Methods: This was a 
cross-sectional analysis of a prospectively recruited cohort of 
NAFLD cirrhotics and their first-degree relatives . Probands had 
NAFLD (based on AASLD guidelines) and cirrhosis (based on 
biopsy or imaging) . First-degree relatives of probands under-
went a standardized research visit, and were also evaluated 
for cirrhosis using detailed advanced magnetic resonance (MR) 
imaging with MR elastrography (MRE), an accurate, noninva-
sive method to detect advanced fibrosis at liver stiffness >3 .63 
kPa, and previously shown to have AUROC of 0 .93 . The prev-
alence of cirrhosis in the general population was assessed 
using a twin study design where a randomly assigned twin 
without cirrhosis and their twin pair were assessed for cirrhosis 
risk . Sensitivity analyses were conducted using published esti-
mates of cirrhosis in the general population . Results: 26 pro-
bands with NAFLD cirrhosis had mean age and BMI (±SD) of 
63 .2 (±10 .2) and 31 .7 (±5 .0) kg/m2, respectively . 39 first-de-
gree relatives of probands had mean age and BMI of 48 .2 
(±16 .9) and 31 .0 (±5 .9 kg/m2), respectively . 69 control twin 
pairs (n=138) had mean age and BMI (±SD) of 43 .4 (±19 .1) 
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and 25 .2 (±5 .5 kg/m2), respectively . The controls were twin, 
sibling-sibling, or parent-offspring pairs, with 69 subjects with-
out evidence of NAFLD or cirrhosis, and 69 first-degree rel-
atives of these randomly assigned subjects . The prevalence 
of cirrhosis in first-degree relatives of cirrhotic patients was 
significantly higher than in the control population (17 .9% vs . 
1 .4%, p=0 .0017) . Compared to controls, the odds ratio of 
cirrhosis in first-degree relatives of NAFLD cirrhotics was 14 .9 
(95% CI, 1 .8-126 .0, p=0 .0133) . Cirrhosis risk remained sta-
tistically and clinically significant after adjusting for age, sex, 
Hispanic (no/yes), BMI and diabetes, with a multivariable-ad-
justed odds ratio of 12 .5 (95% CI, 1 .1-146 .1, p=0 .0438) . The 
results were consistent in sensitivity analyses across the range 
of cirrhosis prevalence in the general population . Conclusions: 
Using a unique, well-phenotyped familial cohort, we show that 
first-degree relatives of NAFLD cirrhotics have 12 times higher 
cirrhosis risk . Advanced fibrosis screening should be consid-
ered in first-degree relatives of NAFLD cirrhotics .
Disclosures:
Rohit Loomba - Advisory Committees or Review Panels: Galmed Inc, Tobira Inc, 
Arrowhead Research Inc; Consulting: Gilead Inc, Corgenix Inc, Janssen and 
Janssen Inc, Zafgen Inc, Celgene Inc, Alnylam Inc, Inanta Inc, Deutrx Inc; Grant/
Research Support: Daiichi Sankyo Inc, AGA, Merck Inc, Promedior Inc, Kinemed 
Inc, Immuron Inc, Adheron Inc
Claude B . Sirlin - Grant/Research Support: GE, Pfizer, Bayer, Guerbet, Siemens
Lisa M . Richards - Advisory Committees or Review Panels: Merck; Consulting: 
Valeant ; Speaking and Teaching: AbbVie, BMS, Gilead
The following people have nothing to disclose: Jeffrey Y . Cui, Richele Bettencourt, 
Nicholas Schork, Chi-Hua Chen, Mahdi Al Ikhwan, Monica P . Gonzalez, Michel 
Mendler, Yuko Kono, Irine Vodkin, Kristin Mekeel, Jeffrey Halldorson, Alan W . 
Hemming, Barbara Andrews, Joanie Salotti, David A . Brenner
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Lipocalin-2 overexpression is mediated by LPS-TL4 path-
way and mediates liver fibrosis in alcoholic hepatitis
Jiegen Chen1,2, Gemma Odena1,2, Ming-Jiang Xu3, Daniel 
Rodrigo4, Jose Altamirano5, Veronica L. Massey1,2, Silvia Affò4, 
Joaquin Cabezas1,2, Pere Gines4, Juan Caballeria4, Pau San-
cho-Bru4, Bin Gao3, Ramon Bataller1,2; 1Departments of Medi-
cine and Nutrition, University of North Carolina at Chapel Hill, 
Chapel Hill, NC; 2Division of Gastroenterology & Hepatology, 
University of North Carolina at Chapel Hill, Chapel Hill, NC; 3Lab-
oratory of Liver Diseases, National Institute on Alcohol Abuse and 
Alcoholism (NIAAA), National Institutes of Health, Bethesda, MD; 
4Hospital Clinic, Institut d’INvestigacions Biomediques August Pi 
i Sunyer (IDIBAPS), CIBER de Enfermedades Hepáticas y Digesti-
vas (CIBERehd), Barcelona, Spain; 5Liver Unit. Internal Medicine 
Department. Vall d’Hebrón Hospital and Vall d’Hebrón Institut de 
Recerca (VHIR), Universitat Autónoma de Barcelona, Barcelona, 
Spain
Background: Advanced fibrosis determines the prognosis of 
alcoholic hepatitis (AH) . We found that lipocalin-2 (LCN2) is 
one of most up-regulated genes in AH livers . We hypothesize 
that increased hepatic LCN2 expression contributes to hepatic 
fibrogenesis . This study investigated the role of LCN2 in regu-
lating liver fibrosis in AH and experimental models of liver dis-
ease . Methods: Livers from patients with AH (n=55) and normal 
and diseased controls were obtained . LCN2 knockout (LCN2-/-) 
mice were subjected to ethanol-containing diet for 8 weeks 
followed by one binge and another model of ip injection with 
carbon tetrachloride (CCl4) for 4 weeks . Adenovirus-mediated 
LCN2 overexpression was used in primary human stellate cells . 
The role of the LPS-TLR4 pathway was explored in a mouse 
model of acute liver injury caused by LPS and in RAW 264 .7 
macrophages . Circulating LCN2 and LPS levels were deter-
mined by ELISA . Results: Both hepatic mRNA and serum LCN2 
levels were significantly increased in AH patients but not in 

the other diseased livers (NASH and HCV) . LCN2 mRNA and 
serum LCN2 levels strongly correlated with disease severity as 
well as with the degree of portal hypertension (measured by 
HVPG) . LCN2 was expressed in both hepatocytes and CD68+ 

cells in AH livers, whereas it was only expressed by CD68+ 
cells in normal human livers . Both hepatic LCN2 and serum 
LCN2 were significantly increased after 8 weeks of ethanol 
feeding in mice . Importantly, LCN2-/- mice were protected from 
liver injury caused by either ethanol or CCl4 exposure . More-
over, LCN2-/- mice exposed to CCl4 showed less degree of 
fibrosis, as determined by quantification of Sirius red staining 
(6 .52% vs . 2 .89%, p<0 .05) . Protection against liver injury con-
ferred by LCN2-/- was associated with a significant decrease 
in TIMP-1 mRNA in both models . In vitro, over-expression of 
LCN2 in human stellate cells significantly induced expression 
of the fibrogenic genes α-SMA and ET-1 . We finally studied 
whether LPS-TLR4, which is a major driver of AH, mediates 
LCN2 overexpression . Serum levels of LPS closely correlated 
with hepatic LCN2 expression in patients with AH . LPS signifi-
cantly enhanced LCN2 gene expression and circulating LCN2 
levels in mice exposed to LPS . Moreover, TLR4 knockdown 
abrogated the increased LCN2 expression induced by LPS in 
macrophages . Conclusions: LCN2 may contribute to liver fibro-
sis and portal hypertension in AH by mediating expression of 
fibrogenic genes including TIMP-1 and ET-1 . Furthermore, LPS-
TLR4 pathway may contribute to increased hepatic expression 
of LCN2 by stimulating LCN2 expression in macrophages . 
LCN2 could represent a therapeutic target to treat liver fibrosis .
Disclosures:
Pere Gines - Advisory Committees or Review Panels: Ferring, Ikaria, Promethera, 
Novartis, Salix; Grant/Research Support: Sequana Medical, Grifols 
Ramon Bataller - Advisory Committees or Review Panels: Valyx; Speaking and 
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MR Elastography reliably predicts presence and 
absence of cirrhosis for different etiologies of chronic 
liver disease
Akash Shukla, Sudheer Pargewar, Ashlesha Udare, Swati Kamble, 
Prashant Dhore, Mihir Vora, Parijat A. Gupte, Samir R. Shah; 
Institute of liver disease, HPB surgery and transplantation, Global 
Hospital, Mumbai, India
Aim: Magnetic resonance elastography (MRE) findings in 
patients with chronic liver diseases and its ability to discrim-
inate between presence or absence of cirrhosis . MATERI-
ALS AND METHODS: Four hundred patients (278 men; age 
47 .61+13 .03 ) suffering from chronic liver diseases formed 
the derivation cohort . These patients were subjected to MRE 
on a 3 tesla MR scanner and their liver stiffness (in kPa) was 
assessed . MRE values were calculated and compared for dif-
ferent etiologies in three subgroups: non-cirrhotics (NC), com-
pensated cirrhosis (CC) and decompensated cirrhosis(DC) 
using ANOVA . Receiver operating characteristic (ROC) curves 
were calculated to assess the diagnostic accuracy and find 
appropriate cut-off values for each group to predict absence 
of cirrhosis . The findings were then prospectively applied 
to 292 patients who formed the validation cohort (VC) 
(203-men; age 47 .18+13 .58) . The etiologies studied were 
hepatitis B virus(HBV), hepatitis C(HCV), non-alcoholic stea-
to-hepatitis(NASH), alcohol(ALD), autoimmune hepatitis(AIH) 
and cryptogenic(CRY) . Patients with more than one etiology 
were excluded . Results: In the derivation cohort the mean 
stiffness was 2 .95 + 0 .77 kPa[95%CI,2 .8-3 .05], 7 .54 + 2 .3 
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kPa[95%CI,7 .06-8 .03], 8 .39 + 3 .01 kPa[95%CI,7 .49-9 .3 ] 
in NC, CC and DC respectively . The values were different 
between NC as compared to the other two groups across all 
etiologies as shown in table . However, there was no difference 
in liver stiffness between the CC and DC . On application of 
these values to the prospective validation cohort, the AUROC 
was more than 94% across all etiologies CONCLUSIONS: 
MRE values are different for patients with and without cirrhosis, 
irrespective of its etiology of cirrhosis . The cut-off values for this 
differentiation are different for different etiologies . MRE can 
reliably predict absence and presence of cirrhosis .

Etiology wise MRE findings in the derivation cohort (DC) & valida-
tion cohort (VC)
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Intrahepatic IL-22 correlates with advanced liver fibrosis 
and sensitizes HSCs to TGF-β signaling in a p38-depen-
dent manner
Thomas Fabre, Manuel Flores Molina, Genevieve Soucy, Bernard 
E. Willems, Marc Bilodeau, Jean-Pierre Villeneuve, Naglaa H. 
Shoukry; Centre de Recherche du Centre hospitalier de l’université 
de Montréal, Montréal, QC, Canada
Activation of hepatic stellate cells (HSCs) is a key event in 
the initiation of liver fibrosis . CD4 T cells can modulate posi-
tively or negatively this process . Briefly, Th1 cells despite their 
pro-inflammatory properties have anti-fibrogenic properties in 
contrast to Th2 cells . We and others have demonstrated that 
IL-17A produced by Th17 cells has pro-fibrogenic properties 
as it promotes activation of HSCs via different mechanisms . 
Th17 cells also produce IL-22, an enigmatic cytokine with 
proinflammatory and hepatoprotective properties . In addition, 
IL-10 produced by regulatory T cells (Treg) negatively modu-
lates activation of HSCs . We hypothesized that liver fibrosis 
progression results from an alteration in the Th17/Treg ratio 
leading to an imbalance in the pro-fibrotic cytokine profile 
within the liver . We examined ex vivo the frequency of Th17 
and Treg populations and the cytokine profile of intrahepatic 
lymphocytes isolated from liver biopsy samples (n=32) . We 
observed increased Th17/Treg ratio in advanced (F4, Meta-
vir) as compared to moderate or non-fibrosis (F0-F2) . Further-

more, we observed a bias towards Th17/Th9 cytokine profile 
in fibrotic livers with viral-hepatitis, whereas the cytokine profile 
was Th17/Th2 in non-viral hepatitis . All biopsies exhibited a 
5-fold increase in IL-22 in fibrotic livers (p=0 .0082) irrespective 
of aetiology . In vivo, lack of IL-22 signaling protects against 
thioacetamide-induced fibrosis . IL-22RA1 Knockout mice have 
reduced collagen deposition measured by picro-sirius red stain-
ing and pro-fibrotic genes expression (ACTA2, LOXL2, TIMP-I, 
TGFb1, COL1A1) in comparison to wild-type littermates . In 
vitro stimulation of primary human HSCs with IL-22 sensitized 
them to suboptimal doses of TGF-β . RNA-seq analysis demon-
strated activation of p38 in HSCs in response to IL-22 and 
chemical inhibition of p38 suppressed the pro-fibrogenic effect 
of IL-22 . Our results suggest a dysregulated Th17/Treg ratio in 
advanced fibrosis coupled with distinct cytokine profile depen-
dant on the aetiology of liver disease . Finally, we have identi-
fied IL-22 as a common factor in advanced liver fibrosis acting 
through sensitization of HSCs to TGF-β in a p38-dependent 
manner .
Disclosures:
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Increased hepatic recruitment of CD4+CCR5+ T cells 
with increased activation and exhaustion phenotype: 
A possible mechanism for intrahepatic inflammation/
fibrosis in HIV/HCV coinfected patients
Shikha Shrivastava, Haley Ward, Shyam Kottilil, Bhawna Poonia, 
Lydia Tang; Institute of Human Virology, University of Maryland, 
Baltimore, Baltimore, MD
Background Liver fibrosis is accelerated among patients 
with HIV/HCV coinfection, compared to HCV monoinfected 
patients . T lymphocytes expressing the CC chemokine receptor 
5 (CCR5) preferentially migrate to sites of inflammation . A 
profibrogenic role for CCR5 has been described, although 
the exact underlying mechanisms are unknown . We evalu-
ated phenotypic and functional role of CCR5+ cells in liver 
and peripheral blood during HIV/HCV coinfection Aims (1) 
To compare the peripheral and intrahepatic CCR5 expression 
on CD4 and CD8 T Cells in HIV/HCV coinfected and HCV 
monoinfected patients . (2) To further characterize the periph-
eral immunophenotypes and HCV specific functions of CCR5+ 
and CCR5- CD4 T cells . Methods Paired peripheral blood 
mononuclear cells (PBMCs) and liver infiltrating lymphocytes 
(LILs) from 21 HIV/HCV coinfected and 14 HCV monoinfected 
patients were analyzed for CCR5 expression on CD4 and CD8 
T cells by flow cytometry . PBMCs from HIV/HCV coinfected 
and HCV monoinfected were sorted for CD4+CCR5+ T cells 
by BD FACS ARIA and (>98%) purity was confirmed . Sorted 
CD4+CCR5+ and CD4+CCR5-T cells were stimulated with a 
pool of HCV specific overlapping peptides and phenotypic and 
functional characterization was done by 12color flow cytom-
etry . Statistical analysis was done by unpaired t-test, p values 
<0 .05 considered significant . Results In the liver, there was 
higher frequency of CD4+CCR5+ and CD8+CCR5+ cells com-
pared to periphery (Mean± SEM: 42 .3+1 .3% vs .11 .2+0 .3% 
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p=<0 .0001; 47 .7+1 .5 % vs . 18 .5+1 .4% p=<0 .0001 respec-
tively) . Furthermore, the frequency of intrahepatic CD4+CCR5+ 
cells in HIV/HCV coinfected patients was higher than HCV 
monoinfected (42 .3+1 .34% vs .28 .9+ 1 .37% p=<0 .0001) . 
Whereas in the periphery, CD4+CCR5+T cells were lower in 
HIV/HCV coinfected compared to HCV monoinfected (Mean 
fluorescence intensity (MFI): 2232± 80 vs . 1780±12 p=0 .01) . 
However, expression of CXCR3 (liver homing receptor) on 
CD4+CCR5+T cells from HIV/HCV coinfected was higher than 
HCV monoinfected (MFI:1060±422 vs . 572±163 p=0 .04) . 
Expression of activation markers HLADR+CD38+(8 .8±5 .6 % 
vs .0 .8±0 .6% p=0 .03), exhaustion marker PD-1 (3 .9±1 .9% vs . 
0 .6±0 .3% p=0 .002) was higher on CD4+CCR5+ compared to 
CD4+CCR5- cells in HIV/HCV coinfected patients . Conclusion 
During HIV/HCV coinfection, CD4+CCR5+ T cells co-express 
CXCR3 and migrate to liver likely in response to high levels of 
IP-10 (CXCL10) . Furthermore, CCR5+ cells in HIV/HCV coin-
fected patients are more activated, but without HCV specificity . 
Increased, non-specific inflammation may contribute to acceler-
ated fibrogenesis . Hence, strategies to block CCR5 could be 
used as a therapeutic tool for fibrosis progression
Disclosures:
The following people have nothing to disclose: Shikha Shrivastava, Haley Ward, 
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The Impact of UNOS Regional Share 35 Policy on Wait-
list Candidates with High MELD and Practice of Multiple 
Listing
George Cholankeril1,2, Avin Aggarwal3, Ryan B. Perumpail3, 
Andy Liu4, Eric R. Yoo5, Swetha Tummala3, Jeevin Sandhu3, 
Menghan Hu6, Aijaz Ahmed3; 1Internal Medicine, Roger Williams 
Medical Center, Providence, RI; 2Internal Medicine, Boston Uni-
versity School of Medicine, Boston, MA; 3Division of Gastroenter-
ology and Hepatology, Stanford University School of Medicine, 
Stanford, CA; 4Medicine, California Pacific Medical Center, San 
Francisco, CA; 5Medicine, University of Illinois College of Medi-
cine, Chicago, IL; 6Biostatistics, Brown University School of Public 
Health, Providence, RI
Introduction: In June 2013, the United Network for Organ 
Sharing (UNOS) implemented Regional Share 35 Policy 
(RS35) prioritizing donor liver allocation to candidates with 
MELD > 35 within a UNOS Region . By broader Regional shar-
ing due to RS35, a higher percentage of candidates with MELD 
35 or greater were expected to undergo liver transplantation 
(LT) without impacting the waitlist mortality in candidates with 
MELD less than 35 . We evaluated the impact of RS35 on wait-
list survival/probability of LT in waitlist candidates with high 
MELD and practice of multiple listing (within and out-of-UNOS 
Region) . Methods: Utilizing the UNOS database, we compared 
the impact on waitlist survival and probability of LT two years 
prior (pre-Share) and two years after (post-Share) the implemen-
tation of RS35 in candidates with high MELD . We conducted 
multivariate analysis of demographic, clinical and laboratory 
data including age, gender, race/ethnicity, pre- or post-RS35 
listing eras, international normalized ratio [INR], albumin, total 
bilirubin, creatinine, ascites, hepatic encephalopathy, etiology 
of liver disease, hepatocellular carcinoma, diabetes mellitus 
and dialysis-dependency to determine prognostic factors asso-
ciated with poor WL survival . In addition, trends in multiple 
listing practices were evaluated . Results:  When comparing 
pre-Share to post-Share listing periods, candidates listed with 
MELD 35-39 and > 40 experienced improved WL survival post-
Share (MELD 30-34, 80 .7% to 80 .5%; MELD 35-39, 75 .3% to 
79 .4%; MELD > 40, 62 .1% to 74 .1%) . The post-Share survival 

in waitlist candidates with MELD scores 30-34 remained rela-
tively stable . Transplant rate improved from 58 .0% to 71 .3% 
pre-Share 35 vs . post-Share 35 in MELD > 40 . In our multi-vari-
ate analysis, pre- or post-Share listing eras were not statistically 
significant variable correlating with poor waitlist survival . Next, 
we compared trends in the liver transplant multiple listing in the 
pre- vs . post-Share eras and noted a significant reduction in 
candidates seeking multiple out-of-UNOS Region listing (294 
vs . 223, P< .001) . RS35 policy was developed to reduce dis-
parities within the UNOS Regions - we noted a more profound 
and significant reduction in multiple listings within the UNOS 
Region (365 vs . 155, P< .001) during the pre- vs . post-Share 
eras . Conclusion:  More candidates with MELD > 40 are being 
transplanted following the implementation of RS35, without 
negatively impacting short-term waitlist survival in candidates 
with MELD 30-34 and 35-39 . Therefore, RS35 has prioritized 
sick candidates (justice) without compromising utility .
Disclosures:
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Avin Aggar-
wal, Ryan B . Perumpail, Andy Liu, Eric R . Yoo, Swetha Tummala, Jeevin Sandhu, 
Menghan Hu

224
Development and Validation of a Disease-Specific 
Health-Related Quality (HRQL) Instrument for Patients 
with Non-alcoholic Fatty Liver Disease (NAFLD) and 
Non-alcoholic Steatohepatitis (NASH): The CLDQ-NAFLD
Zobair M. Younossi1,2, Issah Younossi1,2, Huong T. Pham2, Maria 
Stepanova1, Brian P. Lam2, Sharon Hunt1; 1Center for Outcomes 
Research in Liver Disease, Washington, DC; 2Beatty Liver and 
Obesity Research Program, Inova Fairfax Hospital, Falls Church, 
VA
BACKGROUND AND AIM: NAFLD has a negative impact on 
patients’ HRQL . Integrating HRQL endpoints in clinical trials 
of NASH is important . We developed and validated a dis-
ease-specific HRQL instrument for NAFLD patients . METHODS: 
We used a variety of sources (available generic and liver-spe-
cific instruments, interviews, expert input, and focus groups) 
to develop an item selection questionnaire . Using a cohort of 
NAFLD patients, we calculated the impact scores and performed 
factors analysis to reduce items and place the items into differ-
ent domains . Each item was scored on a Likert scale of 1-7 . The 
questionnaire was administered to another group of NAFLD for 
validation . RESULTS: The initial questionnaire had 75 items and 
was administered to 25 patients with NAFLD (54 .1±14 .3 years 
old, 36% male, 72% obese, 32% with type 2 diabetes (DM), 
16% cirrhotic, 76% with NASH) for item reduction step which 
led to 38 relavent items . Confirmatory factor analysis found 
that 98 .7% of variance in these items could be explained by 
6 factors, and 25 items overlapping with the original CLDQ 
were found to be similarly loading to these factors . After exclu-
sion of duplicate items, CLDQ-NAFLD with 36 items and 6 
domains was developed: abdominal symptoms (AS) (rotated 
factor loadings 0 .37-0 .82, Cronbach alpha=0 .88), activity 
(AC) (0 .40-0 .59, alpha=0 .88), emotional (EM) (0 .30-0 .86, 
alpha=0 .94), fatigue (FA) (0 .24-0 .82, alpha=0 .93), systemic 
symptoms (SS) (0 .29-0 .81, alpha=0 .80), and worry (WO) 
(0 .68-0 .92, alpha=0 .97) . CLDQ-NAFLD was subsequently 
pre-tested in 12 NAFLD patients to improve item clarity . For 
validation, CLDQ-NAFLD and SF-36 were administered to 82 
patients with NAFLD (56 .5±12 .5 years old, 40% male, 62% 
obese, 27% DM, 16% cirrhotic, 46% NASH) . The CLDQ-NA-
FLD was found to have good internal consistency (Cronbach 
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alpha=0 .76 to 0 .91), content validity, and face validity . In 
particular, obesity and DM were associated with impairment 
in AC and FA domains and the total score of CLDQ-NAFLD 
(p<0 .03) . Also, depression was associated with impairment 
of the EM and FA domains and the total CLDQ-NAFLD scores 
(p<0 .02) . There were good to excellent correlations between 
CLDQ-NAFLD and relevant SF-36 domains as follows: AB and 
Bodily Pain (R=0 .36, p=0 .0006), AC and Physical Function-
ing (R=0 .72, p<0 .0001), EM and Mental Health (R=0 .79, 
p<0 .0001), FA and Vitality (R=0 .77, p<0 .0001), SS and 
Bodily Pain (R=0 .73, p<0 .0001), and WO with both Gen-
eral Health (R=0 .49, p<0 .0001) and Role Emotional (R=0 .46, 
p<0 .0001) . CONCLUSION: The CLDQ-NAFLD is a validated 
disease-specific HRQL instrument developed using an estab-
lished methodology and is useful for clinical trials of NAFLD 
and NASH .
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Eleven-year mortality and referral practices associated 
with abnormal alanine aminotransferase (ALT) results
James G. Orr2,1, Richard C. Thomas4, Daniel Stow3, Fiona Mat-
thews3, Barbara Hanratty3, David Jones2,1, Mark Hudson2,1; 1Insti-
tute of Cellular Medicine, Newcastle University, Newcastle upon 
Tyne, United Kingdom; 2Liver Unit, Freeman Hospital, Newcastle 
upon Tyne, United Kingdom; 3Institute of Health and Society, New-
castle University, Newcastle upon Tyne, United Kingdom; 4Gas-
troenterology, North Tees and Hartlepool NHS Foundation Trust, 
Stockton on Tees, United Kingdom
Background  Alanine aminotransferase (ALT) is a routine part 
of the liver function test (LFT) panel . Minimally deranged ALT is 
common and can be associated with chronic liver disease but 
referral practices vary and long-term significance in asymptom-
atic patients is unclear . Aim To investigate referral practices 
and 11-year mortality associated with abnormal ALT . Methods 
All LFTs requested by primary care in Newcastle, UK (popula-
tion 250,000) in 2003 were collected . Patients with ALT40-
90IU/L were flagged and notes reviewed of those referred . 
Patients with ALT40-90 were matched to ALT<40 patients by 
age, sex and GP practice . Death certificate data to June 2015 
was accessed and all cause and disease-specific mortality rates 
(by ICD-10 code) were compared . Weighted sensitivity anal-
ysis, using inverse probability weights adjusted for age and 
sex distribution of the original data, and receiver operator 
characteristic (ROC) analyses were carried out to assess the 
performance of raised ALT at predicting 11-year liver mor-
tality . Results 56,131 LFTs were requested in 2003 . 5,489 
(9 .8%) of ALTs were in the range 40-90 and 986 (1 .8%) were 
>90 . Of the ALT40-90 patients, only 331 (6%) were referred 
within a year . 309 (93%) notes were reviewed: 179 (58%) 
had significant liver disease and 22 (7%) had cirrhosis . Mortal-
ity data was available for 9,742 patients: 4,392 patients with 
ALT40-90, matched ALT<40 patients and 958 with ALT >90 
(see table) . Liver causes contributed to 18 .0% of deaths in the 
ALT40-90 group and 6 .5% in the ALT<40 group (p<0 .001) . 
Liver mortality was 23 .6% in the ALT>90 group . Prediction of 
liver mortality at 11 years: ALT≥40 had a sensitivity of 60% 
and negative predictive value (NPV) of 98% . This improved 
using newer, gender specific normal ranges: females ALT>19: 
sens: 80%, NPV: 99%, males ALT>30: sens: 86%, NPV: 99% . 
Altering cut-points for age did not improve performance . Con-

clusion There is a need for a reliable, cost effective test to help 
screen for chronic liver disease . However, in this study an ALT 
of 40-90 carries a relative risk of 2 .8 for liver mortality and 7 .1 
for HCC mortality when compared to an ALT within the normal 
range at 11 years . In primary care, minimally deranged ALT 
results are often not acted upon; this study provides evidence to 
support a more thorough evaluation of these patients .

Mortality of patients with ALT<40 compared with ALT40-90
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The impact of a state-level hepatitis C testing law on 
hepatitis C screening and linkage to care 
Colleen Flanigan, Kirsten Rowe, Shu-Yin Leung; New York State 
Department of Health, Albany, NY
Purpose The New York State (NYS) HCV Testing Law, enacted 
on January 1, 2014, requires a one-time offer of an HCV 
screening test to persons born between 1945-1965 receiving 
services as an inpatient of a hospital or at a primary care 
setting . This study evaluated the impact of the law with respect 
to the number of persons screened for HCV and the number of 
persons who were linked to care following a positive screening 
test . Methods Multiple data systems were used to measure the 
changes in the number of persons screened before and after 
the implementation of the law, including a survey of commer-
cial, public health and hospital based laboratories, NYS Med-
icaid, electronic health records (EHRs) from a sample of New 
York City (NYC) care providers, and Behavioral Risk Factor 
Surveillance System (BRFSS) . Linkage to care was assessed 
using NYS/NYC HCV surveillance systems and NYS Medic-
aid data . Results Number of persons screened: From a survey 
of 106 laboratories, the number of HCV tests increased by 
275,000 from 538,000 to 813,000, representing an increase 
of 51% in HCV screening tests performed one year after the 
law was enacted . NYS Medicaid data from 2012-2014 indi-
cated an increase in HCV testing . Before the enactment of the 
law, the 12-month average HCV testing rate for this age group 
was 8 .4 per 1,000 NYS Medicaid active utilizers in 2012, 
and 8 .8 in 2013 . After the enactment of the law, the 12-month 
average testing rate rose to 12 .8 per 1,000 in 2014, repre-
senting a 52% increase in the average monthly testing rate 
between 2012-2014 . Data from a sample of EHRs maintained 
by the NYC Primary Care Information Project showed the per-
centage of persons who had an HCV screening test ordered by 
increased from 4 .8% in 2013 to 6 .6% in 2014, corresponding 
to a 46% increase in the number of patients who had an HCV 
screening test ordered by medical providers in a single year . 
BRFSS data showed an increase of 270,000 persons who 
said they had ever been tested for HCV between 2013-2014 . 
When asked if an HCV test was offered in the targeted med-
ical settings, 17% reported being offered an HCV test when 
presenting for care in an inpatient unit, compared to 11% 
among those who received care from other primary care pro-
viders . 71% of respondents who received a test offer said they 
accepted the test . Linkage to Care: A review of surveillance 
data showed a 40% increase in linkage to care rates among 
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newly diagnosed cases in NYS excluding NYC, compared to a 
9 .0% increase in NYC . Medicaid data showed an overall rate 
increase of 35% . Conclusion The NYS HCV testing law serves 
as an effective method to increase the number of people that 
know their HCV status and get linked to care .
Disclosures:
The following people have nothing to disclose: Colleen Flanigan, Kirsten Rowe, 
Shu-Yin Leung
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Towards eradication of hepatitis C virus infection in the 
Veterans Affairs national healthcare system: a study 
of 107,079 antiviral treatment regimens administered 
from 1999-2015
Andrew M. Moon1, Pamela Green2, Kristin Berry2, George N. 
Ioannou1; 1University of Washington, Seattle, WA; 2Veterans 
Affairs Puget Sound Healthcare System, Seattle, WA
Background/Aims. Although direct antiviral agents (DAAs) for 
HCV are very effective, their utilization has been limited by 
high cost and low access to care . We aimed to describe the 
impact of the introduction of new DAAs and the availability of 
funding for DAAs on treatment and cure rates in the national 
Veterans Affairs (VA) Healthcare System, which provides 
care for the largest group of HCV-infected patients in the US . 
Methods. We identified all HCV antiviral treatment regimens ( 
n=107,079) initiated in the VA nationally during the 17-year 
period from 1/1/1999 to 12/31/2015 . We described trends 
in annual treatment rates and cure rates, documented as “sus-
tained virologic response” (SVR), defined as a negative HCV 
viral load at least 12 weeks after the end of treatment . Results . 
Antiviral treatment rates were low (1989-7196 treatments/
year) in the interferon era (1999-2011) and did not increase 
after the introduction of the first DAAs in 2011, boceprevir and 
telaprevir, which had to be used in combination with interferon 
(2943-5207 treatments/year in 2011-2013) . In contrast, the 
introduction of simeprevir and sofosbuvir in 2013 and ledi-
pasvir/sofosbuvir (LDV/SOF) and paritaprevir/ombitasvir/
ritonavir/dasabuvir (PrOD) in 2014 were followed by dra-
matic increases in annual treatment rates in 2014 (9,180/
year) and especially in 2015 (31,028/year) . The number of 
patients achieving SVR ranged from 539-2036/year in the 
pegylated-interferon era (2001-2011) and increased to 6,957 
in 2014 and 28,084 in 2015 . SVR rates increased progres-
sively from 22 .9% in 1999 to 91 .3% in 2015 . Within 2015, 
great fluctuations occurred in monthly treatment rates ranging 
from only 800/month in July to 7000/month in September 
correlating with the availability of funds for antiviral treatments . 
Conclusions. The availability of highly effective DAA regimens 
since 2014 coupled with increased funding for DAAs have 
resulted in ~14-fold increase in the number of patients cured of 
HCV annually . The most important factors that limited the num-
ber of patients treated in 2015 were the availability of funds 
for antiviral medications and the cost of antiviral medications 
rather than access to care or identification of eligible patients . 
Further increases in funding for antiviral medications and 
reductions in the cost of antiviral medications that occurred in 
2016, suggest that the VA has the capacity to cure the majority 
of HCV-infected Veterans in VA care within the next 2-3 years .
Disclosures:
The following people have nothing to disclose: Andrew M . Moon, Pamela Green, 
Kristin Berry, George N . Ioannou

228
Laboratory based surveillance identifies 227 cases of 
hepatitis E in the United States over a period of three 
years
Jan Drobeniuc, Tracy Greene-Montfort, Alexandra Tejada-Strop, 
Tonya M. Hayden, Saleem Kamili; CDC, Atlanta, GA
Purpose. To determine the extent and characteristics of incident 
hepatitis E virus infection in the United States . Methods. During 
2009-2012, sera from 828 patients, suspected to have hepa-
titis E, found positive for anti-HEV IgM and/or IgG at a major 
clinical laboratory, were referred to CDC for confirmatory test-
ing . A subset of the clinical lab database including random 
297 referred samples, was analyzed to determine feasibility 
for laboratory based surveillance for hepatitis E . A case of inci-
dent hepatitis E was defined as a person whose serum tested 
positive for IgM and IgG anti-HEV, probable hepatitis E as 
one who tested positive for anti-HEV IgM but negative for anti-
HEV IgG, and past HEV infection as one who tested positive 
for IgG anti-HEV only . Serum samples with adequate volume 
also were tested for HEV RNA . Results. Of the 828 suspected 
cases tested at the CDC, 227 (27 .4%) patients met the case 
definition for incident hepatitis E, 98 (11 .8%) for probable 
hepatitis E, and 503 (60 .8%) for past HEV infection . Among 
the 227 incident cases, 56% were male and 44% were aged 
>50 years; and most were referred from laboratories located 
in CA (55; 24 .2%), UT (53; 23 .3%), NJ (39; 17 .2%), MA (24; 
10 .6%), and VA (23; 10 .1%) . Of 60 incident cases tested for 
HEV RNA, 18 (30%) were positive, of which 8 (44%) were 
infected with HEV genotype 1 and 10 (56%) with genotype 
3 closely related to previously characterized autochthonous 
cases . Analysis of the laboratory database subset indicated 
that the proportion of incident cases, probable cases, and past 
HEV infections- 22%, 10% and 69% respectively, was compa-
rable to the total 828 referred to CDC . Median age, gender 
and geographic distribution of the incident cases matched ref-
erence data obtained in cases confirmed by testing at CDC . 
Additionally, the database revealed patterns of seasonality, 
hospitalization rates, and biochemistry profiles for incident 
infections: 65% cases occurred during October-March; 61% 
tests were referred by hospitals, and median ALT level was 
7 times the upper limit of normal . Only 25% of the incident 
cases had a complete hepatitis panel . Conclusions. A substan-
tial number of persons with incident hepatitis E were identified 
through active laboratory-based surveillance, suggesting that 
autochthonous hepatitis E is more common than that imported . 
Hepatitis E should be included in the differential diagnosis of 
acute hepatitis at the time of disease onset, when both sero-
logic tests and in-house nucleic acid tests are more likely to 
detect HEV markers of infection . Laboratory based surveillance 
can be an effective means of determining the extent of HEV 
infections in the United States .
Disclosures:
The following people have nothing to disclose: Jan Drobeniuc, Tracy Greene-Mont-
fort, Alexandra Tejada-Strop, Tonya M . Hayden, Saleem Kamili
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A proof-of-concept Phase IIa clinical trial to treat chronic 
HBV/HDV with the entry inhibitor myrcludex B
Pavel Bogomolov2, Natalia Voronkova2, Katrin Schoeneweis5,6, 
Matthias Schwab3,6, Florian A. Lempp5,6, Mathias Haag3,7, Heiner 
Wedemeyer4, Alexander Alexandrov1, Walter E. Haefeli5,6, Antje 
Blank5,6, Stephan Urban5,6; 1MYR GmbH, Bad Homburg, Côte 
d’Ivoire; 2Moscow Regional Research Clinical Institute, Moscow, 
Russian Federation; 3Dr. Margarete Fischer-Bosch Institute of 
Clinical Pharmacology, Stuttgart, Germany; 4Hannover Medical 
School, Hannover, Germany; 5University Hospital Heidelberg, Hei-
delberg, Germany; 6German Center for Infection Research (DZIF), 
Heidelberg Partner Site, Heidelberg, Germany; 7German Center 
for Infection Research (DZIF), Tübingen Partner Site, Heidelberg, 
Germany
Introduction: Novel therapeutic options to cure chronic Hepati-
tis B and D (HBV/HDV) are needed to improve health outcome 
in these patients . Myrcludex B is a first-in-class entry inhibitor, 
which blocked the receptor function of the HBV/HDV recep-
tor sodium taurocholate cotransporting polypeptide (NTCP) in 
vitro and in vivo . Interims results of a clinical trial of myrcludex 
B in chronic HBV/HDV co-infected patients showed promis-
ing antiviral effects, we now present the final results . Aim: To 
evaluate safety, tolerability, and antiviral effects of myrcludex 
B as monotherapy and in combination with pegylated inter-
feron . Methodology: 24 patients with chronic HBV/HDV co-in-
fection were scheduled for 48 weeks of pegylated interferon 
alpha (PEG-IFNa) therapy . 8 patients received pre-treatment 
with 2mg myrcludex B alone for 24 weeks (A1); myrcludex 
B was administered concurrently with (PEG-IFNa) for the first 
24 weeks to another 8 patients (A2) while 8 patients were 
treated with PEG-IFNa only (A3) . Results: Myrcludex B was well 
tolerated, with only 4 mild AEs (lab abnormalities) attributed 
to myrcludex B . 6/7 and 7/7 of patients with data available 
experienced >1log10 HDV RNA decline at week 24 during 
myrcludex B monotherapy (A1) or combination therapy (A2) 
while this occurred in 7/7 of A3 patients . HDV RNA became 
negative in 2 (A1), 5 (A2) and 2 (A3) patients at week 24 . A 
rebound of HDV RNA occurred in the majority of patients after 
the end of myrcludex therapy, despite the introduction/con-
tinuation of PEG-IFNα . In patients evaluable at the end of 24 
weeks treatment free follow up, 1/6 (A1), 2/6 (A2), and 2/5 
(A3) patients were HDV RNA negative . At week 24 a trend to 
ALT normalization was observed in A1 (6/8 patients), which 
was not maintained after introduction of interferon . There was 
a significant mean reduction of log101 .28 (p=0 .04) at week 24 
for HBV DNA in A2, followed by an incline after myrcludex 
B withdrawal . At the end of treatment, HBsAg levels declined 
>1log10 in 4/7 patients in A1, 1/7 in A2, and 2/6 in A3, 
whereas 1 patient from A2 and A3 each experienced HBsAg 
loss . HBsAg levels inclined in patients without HBsAg loss at 
the end of follow up . Myrcludex B treatment induced preS-spe-
cific antibodies and clinically insignificant bile acid elevation . 
Conclusion: Myrcludex B was safe and well tolerated and anti-
viral efficacy of the drug was confirmed . The tendency to ALT 
increase after the introduction of interferon after myrcludex B 
lead-in was accompanied by HBV DNA and HBsAg decline, 
suggesting myrcludex lead-in regimens for HBV cure .
Disclosures:
Pavel Bogomolov - Advisory Committees or Review Panels: R-farm; Grant/
Research Support: MYR Gmbh, Johnson, Roche, Abbvie, BMS, Abbott, Biokad
Matthias Schwab - Consulting: Astra Zeneca; Grant/Research Support: Robert 
Bosch Foundation, Deutsches Zentrum f√ºr Infektionsforschung, Germany, Lilly 
Pharma, Robert Bosch GmbH
Mathias Haag - Grant/Research Support: Robert Bosch Foundation, German 
Center for Infectious Research (DZIF)

Heiner Wedemeyer - Advisory Committees or Review Panels: Transgene, MSD, 
Roche, Gilead, Abbott, BMS, Falk, Abbvie, Novartis, GSK, Roche Diagnostics, 
Eiger; Consulting: MyrGmbH; Grant/Research Support: MSD, Novartis, Gilead, 
Roche, Abbott, Roche Diagnostics; Speaking and Teaching: BMS, MSD, Novar-
tis, ITF, Abbvie, Gilead
Alexander Alexandrov - Employment: MYR GmbH; Stock Shareholder: MYR 
GmbH
Antje Blank - Grant/Research Support: Myr GmbH; Independent Contractor: 
Myr GmbH
Stephan Urban - Advisory Committees or Review Panels: Gilead; Consulting: 
Gilead, Humabs; Patent Held/Filed: Myr-GmbH, University Hospital Heidelberg, 
INSERM; Stock Shareholder: StraTarHep-UG, Gilead
The following people have nothing to disclose: Natalia Voronkova, Katrin Schoe-
neweis, Florian A . Lempp, Walter E . Haefeli
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A Phase 2 Study Of Titrating-Dose Lonafarnib Plus 
Ritonavir In Patients With Chronic Hepatitis D: Interim 
Results From The Lonafarnib With Ritonavir In HDV-4 
(LOWR HDV-4) Study
Heiner Wedemeyer1, Kerstin Port1, Katja Deterding1, Anika 
Wranke1, Janina Kirschner1, Eduardo B. Martins2, Jeffrey Glenn3, 
Markus Cornberg1, Michael P. Manns1; 1Department of Gastro-
enterology, Hepatology and Endocrinology, Hannover Medical 
School, Hannover, Germany; 2Eiger Biopharmaceuticals, Palo 
Alto, CA; 3Division of Gastroenterology and Hepatology, Stanford 
University School of Medicine, Palo Alto, CA
Background/Aim: Globally 15-20 million people are coin-
fected with the hepatitis delta (HDV) and hepatitis B (HBV) 
viruses . Lonafarnib (LNF) is an oral prenylation inhibitor that 
has been shown to reduce levels of HDV RNA in short-term 
studies in a dose-dependent manner . Prenylation inhibitors are 
associated with gastrointestinal (GI) adverse effects (AE) at 
higher doses (anorexia, nausea, diarrhea, weight loss), but 
step-wise increase in dose has been shown to be well-toler-
ated in a pediatric population . Previous data in HDV patients 
demonstrated that co-administering LNF + ritonavir (RTV), a 
CYP3A4 inhibitor, increases the post-absorption levels of LNF 
with lower GI exposure . LOWR HDV-4 is an open-label, phase 
2 dose-titration study of LNF+RTV in patients with HDV to inves-
tigate if rapid step-wise increases in LNF dose can allow more 
patients to achieve higher doses . Methods: Key inclusion crite-
ria: positive HDV RNA by qPCR, ALT <10xULN, compensated 
liver disease, platelet counts >90 .000/μl . All patients were 
started on LNF/RTV (50mg/100mg bid) . If well tolerated, LNF 
could be increased to 75mg bid after a minimum of 4 weeks, 
and next to 100mg bid after a minimum of 2 weeks since the 
last dose escalation . RTV was kept at 100mg bid regardless of 
the LNF dose . Safety, HDV RNA, HBV DNA, HBsAg and ALT 
were assessed at each visit . Here we present the interim data 
at Week 8 of treatment . Results: 15 patients (11 male) were 
enrolled . At baseline (BL), mean HDV RNA was 6 .53 log10IU/
mL (range 4 .43-8 .31 log10IU/mL); mean ALT 111 IU/mL 
(range 53-362 IU/mL), mean Fibroscan 14 .4 kPA (range 6 .3-
24 .5 kPA) . Two patients were cirrhotic on biopsy . By Week 
8, 10/15 (66%) patients were able to be dose-escalated to 
LNF 100mg bid + RTV, 6 of which still remain at this dose . 
All patients had HDV RNA declines with a mean decline from 
BL to Week 8 of 1 .87 log10IU/mL (range 0 .88-3 .13 log10IU/
mL) . Three patients had HBV DNA rebound associated with 
HDV RNA decline, two of which were started on tenofovir . 11 
patients were on a nucleos(t)ide (NUC) at BL . AE were mostly 
grade 1-2 intermittent diarrhea; 3 patients had grade 3 AE (2 
diarrhea; 1 asthenia), all transient and non-recurring; none had 
grade 4 AE . Conclusion: Dose-escalation of LNF+RTV was fea-
sible, and led to early decline in HDV RNA in all patients . HDV 
RNA decline was associated with a rebound of HBV DNA in 
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patients not receiving a NUC, suggesting a suppressive effect 
of HDV on HBV replication . These interim data support longer 
durations of therapy . The Week 24 end of treatment data will 
be presented .
Disclosures:
Heiner Wedemeyer - Advisory Committees or Review Panels: Transgene, MSD, 
Roche, Gilead, Abbott, BMS, Falk, Abbvie, Novartis, GSK, Roche Diagnostics, 
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Roche, Abbott, Roche Diagnostics; Speaking and Teaching: BMS, MSD, Novar-
tis, ITF, Abbvie, Gilead
Kerstin Port - Advisory Committees or Review Panels: Janssen; Speaking and 
Teaching: Roche, Gilead, MSD, Janssen
Katja Deterding - Speaking and Teaching: AbbVie, MSD/Merck, Gilead
Eduardo B . Martins - Employment: Eiger Biopharmaceuticals; Management Posi-
tion: Eiger Biopharmaceuticals; Stock Shareholder: Eiger Biopharmaceuticals
Jeffrey Glenn - Board Membership: Eiger Biopharmaceuticals; Consulting: Gil-
ead, Romark Laboratories; Grant/Research Support: Roche, Sundise; Stock 
Shareholder: Riboscience LLC, Eiger Biopharmaceuticals, Eiger Group Interna-
tional
Markus Cornberg - Advisory Committees or Review Panels: Merck (MSD Ger-
mamny), Roche, Gilead, Novartis, Abbvie, Janssen Cilag, BMS; Grant/Research 
Support: Merck (MSD Germamny), Roche; Speaking and Teaching: Merck (MSD 
Germamny), Roche, Gilead, BMS, Novartis, Falk, Abbvie
Michael P . Manns - Consulting: Roche, BMS, Gilead, Boehringer Ingelheim, 
Novartis, Enyo Pharma, Eiger, GSK, Merck/MSD, Janssen, Medgenics, Biotest, 
AbbVie; Grant/Research Support: Merck/MSD, Roche, Gilead, Novartis, Boeh-
ringer Ingelheim, BMS, AbbVie, Janssen; Speaking and Teaching: Merck/MSD, 
Roche, BMS, Gilead, Janssen, GSK, Novartis, AbbVie
The following people have nothing to disclose: Anika Wranke, Janina Kirschner
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Safety and Efficacy of GS-4774 in combination with 
TDF in Patients with Chronic Hepatitis B not on Antiviral 
Medication
Harry L. Janssen2, Seung Kew Yoon11, Eric M. Yoshida3, Huy N. 
Trinh4, Timothy C. Rodell5, Anh-Hoa Nguyen1, Anuj Gaggar1, 
Mani Subramanian1, Scott Fung6, Sang Hoon Ahn7, Carlo Fer-
rari8, Xiaoli Ma9, Alessandra Mangia10; 1Gilead Sciences, Foster 
City CA, CA; 2Gastroenterology & Hepatology, University Health 
Network, Toronto, ON, Canada; 3University of British Columbia, 
Vancouver, BC, Canada; 4Silicon Valley Research Institute, San 
Jose, CA; 5GlobeImmune, Louisville, CO, USA, Louisville, CO; 
6University Health Network, Toronto, ON, Canada; 7Yonsei Uni-
versity, Seoul, Korea (the Republic of); 8Department of Infectious 
Diseases, University of Parma, Italy, Parma, Italy; 9Xiaoli Ma, PC, 
Bryn Mawr, PA; 10Casa Sollievo Della Sofferenza, San Giovanni 
Rotondo, Italy; 11Department of Internal Medicine, Catholic Univer-
sity of Korea, Seoul, Korea (the Republic of)
Background: Chronic HBV infection is associated with a dys-
functional T-cell response . GS-4774 is a heat-inactivated yeast-
based therapeutic T-cell vaccine expressing a recombinant 
protein containing HBV core, surface, and X proteins to elicit 
an HBV-specific T-cell response . This Phase 2 study evaluated 
GS-4774 in chronic hepatitis B (CHB) patients who are not 
on antiviral treatment . Methods: In this multicenter study, 195 
non-cirrhotic patients with CHB were enrolled . All patients were 
required to have HBV DNA >2000 IU/mL and not be on oral 
antiviral medication at baseline . Patients were randomized to 
start Tenofovir Disoproxil Fumarate (TDF) alone or in combina-
tion with GS-4774 every 4 weeks for 6 doses subcutaneously 
at either 2 yeast units (YU), 10 YU, or 40 YU [1 YU=10^7 
yeast cells] . The primary endpoint was decline from baseline in 
quantitative serum HBsAg (Abbot Architect Assay) at Week 24 . 
Safety assessments include monitoring of injection site reac-
tions, hepatic flares, and virologic breakthrough . Results: Base-
line demographics were similar across all groups . The mean 
age of patients was 43 to 46 years and 59-67% were men . 
The majority (74-89%) of patients was Asian, 37-41% were 

HBeAg positive, the mean baseline HBV DNA was 5 .8-6 .0 
log10 IU/mL and the mean baseline HBsAg was 3 .7-3 .8 log10 
IU/mL . Grade 3 or 4 adverse events (AEs) occurred in 7 .7% of 
GS-4774 treated patients . There were no treatment discontinu-
ations due to AEs and no serious AEs related to the study drug . 
Injection site reactions were the most frequent AE, occurring 
in up to 86% of subjects in the 40 YU arm . Grade 3-4 ALT 
elevations were seen in 3% of GS-4774 treated subjects . No 
significant differences in mean HBsAg changes were seen at 
Week 24 between GS-4774 groups and the TDF group (Panel 
A), though more patients in the GS-4774 groups had >0 .5 
log10 reductions in HBsAg at Week 24 (Panel B) . Predictors 
for having a >0 .5 log10 IU/mL reduction in HBsAg by Week 
24 include younger age, higher baseline HBV DNA level and 
lower baseline HBsAg level . No patients achieved HBsAg loss 
by Week 24 . Full 48 week results will be presented . Conclu-
sions: GS-4774 in combination with TDF was safe and well-tol-
erated in CHB patients,Reductions in HBsAg were modest and 
only observed in patients treated with GS-4774 .

Disclosures:
Harry L . Janssen - Consulting: AbbVie, Bristol Myers Squibb, GSK, Gilead Sci-
ences, Innogenetics, Merck, Medtronic, Novartis, Roche, Janssen, Medimmune, 
ISIS Pharmaceuticals, Tekmira; Grant/Research Support: AbbVie, Bristol Myers 
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Janssen, Medimmune
Eric M . Yoshida - Advisory Committees or Review Panels: Gilead Sciences Inc; 
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Huy N . Trinh - Grant/Research Support: Gilead, Intercept, Abbvie, merk; Speak-
ing and Teaching: Gilead; Stock Shareholder: Gilead
Timothy C . Rodell - Board Membership: GlobeImmune, Inc ., GlobeImmune, Inc .; 
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Filed: GlobeImmune, Inc ., GlobeImmune, Inc .
Anuj Gaggar - Employment: Gilead Sciences, Inc .
Scott Fung - Advisory Committees or Review Panels: Gilead Sciences, Merck, 
Abbvie; Speaking and Teaching: BMS, Gilead, AbbVie, Merck
Carlo Ferrari - Advisory Committees or Review Panels: Gilead, Roche, Abbvie, 
BMS, Merck, Arrowhead; Grant/Research Support: Gilead, Roche, Janssen
Xiaoli Ma - Consulting: Gilead Sciemces, Inc
Alessandra Mangia - Advisory Committees or Review Panels: Gilead Sciences, 
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Exploring Combination Therapy for Curing HBV: Preclin-
ical Studies with Capsid Inhibitor AB-423 and a siRNA 
Agent, ARB-1740
Amy C. Lee1, Ammen P. Dhillon1, Stephen P. Reid1, Emily P. Thi1, 
Janet R. Phelps1, Kevin McClintock1, Alice H. Li1, Chris Pasetka1, 
Kyle D. Cobarrubias1, Sara Majeski1, Agnes Jarosz1, Nagraj 
Mani2, Andrzej Ardzinski2, Andrea Cuconati2, Andrew G. Cole2, 
Rene Rijnbrand2, Michael J. Sofia2; 1Arbutus Biopharma Corp, 
Burnaby, BC, Canada; 2Arbutus Biopharma Inc, Doylestown, PA
Chronic Hepatitis B (HBV) infection leads to liver cirrhosis and 
hepatocellular carcinoma and affects approximately 240 mil-
lion individuals worldwide . The challenges associated with 
developing a cure for HBV are linked to the virus’ ability 
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to suppress the host immune response and the presence of 
a viral cccDNA reservoir . It is believed that a cure for HBV 
must address multiple factors involved in viral persistence . 
New direct-acting antiviral and immune modulating therapeu-
tic approaches are being explored that have the potential to 
become part of a new treatment paradigm for HBV . These 
include capsid assembly inhibitors, siRNA inhibitors of surface 
antigen (HBsAg) production, cccDNA formation inhibitors, TLR 
agonists and others . Examples of the first 2 categories have 
recently entered clinical trials and are being tested as mono-
therapies as well as in combination with standard of care . We 
used HBV cell culture models in our laboratory to systematically 
evaluate combinations of new compounds and the extent of 
antagonism, additivity or synergy . In HepBHAe82 cells, the 
combination of capsid inhibitor AB-423 with a second-gener-
ation siRNA agent, ARB-1740, was found to have synergistic 
activity against HBV relaxed circular DNA . We further investi-
gated this novel combination using in vivo models to examine 
effects on a wider range of HBV disease markers . In a hydro-
dynamic injection (HDI) mouse model as well as in chronically 
infected hepato-humanized mice, this dual mechanistic combi-
nation increased serum HBV DNA inhibition while maintaining 
the serum HBsAg inhibition mediated by ARB-1740 . Simultane-
ous reductions of liver HBV DNA, RNA and antigens were also 
measured in HDI mice . Addition of entecavir or pegylated inter-
feron to AB-423/ARB-1740 combination treatment resulted in 
the most anti-HBV activity observed in the humanized mouse 
study . By Day 28 of a 6-week treatment course, both triple 
combination treatments yielded 3 log10 reductions in serum 
HBV DNA along with up to 2 log10 reductions in serum HBsAg 
and HBeAg . The choice of this humanized mouse model, which 
is capable of innate immune responses and in which viral rep-
lication is driven from the accumulated cccDNA, provides a 
useful environment for the observation of viral recovery rates 
upon cessation of treatment . Our data support the strategy of 
developing drug combinations to deliver a cure for chronic 
HBV infection . Inclusion of new agents with complementary 
mechanisms of action such as capsid inhibitor AB-423 and the 
siRNA agent, ARB-1740, alongside current standard of care 
drugs could provide improved efficacy in the clinic .
Disclosures:
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Nagraj Mani - Employment: Arbutus Biopharma; Stock Shareholder: Arbutus 
Biopharma
Andrzej Ardzinski - Employment: Arbutus Biopharma
Andrea Cuconati - Employment: Arbutus Biopharma, Inc .; Speaking and Teach-
ing: Baruch Blumberg Institute
Andrew G . Cole - Employment: Arbutus Biopharma; Stock Shareholder: Arbutus 
Biopharma
Rene Rijnbrand - Employment: Arbutus Bio
Michael J . Sofia - Consulting: Gilead Sciences; Management Position: Arbutus 
Biopharma, Inc
The following people have nothing to disclose: Ammen P . Dhillon, Stephen P . 
Reid, Janet R . Phelps, Alice H . Li, Chris Pasetka, Kyle D . Cobarrubias, Sara 
Majeski, Agnes Jarosz

233
The HBV capsid inhibitor AB-423 exhibits a dual mode 
of action and displays additive/synergistic effects in in 
vitro combination studies 
Nagraj Mani1, Andrew G. Cole1, Andrzej Ardzinski1, Dawei Cai2, 
Andrea Cuconati1, Bruce D. Dorsey1, Fang Guo3, Haitao Guo2, 
Ju-Tao Guo3, Steven Kultgen1, Amy C. Lee4, Rene Rijnbrand1, 
Nicholas M. Snead4, Xiaohe Wang1, Qiong Zhao3, Michael J. 
Sofia1; 1Arbutus Biopharma Inc., Doylestown, PA; 2Indiana Univer-
sity, Indianapolis, IN; 3Baruch S. Blumberg Institute, Doylestown, 
PA; 4Arbutus Biopharma Corp., Burnaby, BC, Canada
Background and aims: The proper assembly of capsid structure 
around pregenomic RNA (pgRNA) is essential for HBV genome 
(rcDNA) replication, infectious virion production, and main-
tenance of the nuclear cccDNA pool and represents a novel 
validated antiviral target . Here we present the antiviral activity, 
mechanism of action and combination potential of AB-423, 
a potent small-molecule inhibitor of HBV pgRNA encapsida-
tion with inhibitors of other HBV antiviral mechanisms using 
in vitro cell culture model systems . Methods: Antiviral potency 
and cytotoxicity evaluation of AB-423 were performed using 
HBV cell culture models and quantified using branched DNA, 
quantitative PCR and ELISA assays . Mechanism of action stud-
ies was performed using the HepAD38 cell culture system and 
human hepatoma cell lines stably expressing the hNTCP recep-
tor . In vitro combination studies were conducted in HBV cell 
culture models at different compound concentrations in a check-
erboard format and analyzed using the MacSynergy II pro-
gram . Results: HBV capsid protein is a multi functional protein 
required for viral replication . AB-423 is a potent capsid inhib-
itor with an average EC50 of 260 nM and CC50 of >10 μM in 
vitro . In an inducible mouse cell line, active HBV capsid assem-
bly and DNA replication without apparent cccDNA formation 
were observed . In this system, AB-423 showed potent inhibition 
of capsid-associated RNA and DNA and concomitant reduc-
tions in intracellular rcDNA and ssDNA levels indicating a 
block of pgRNA encapsidation . In an NTCP/HepG2 infectious 
virus assay system, the conversion of encapsidated rcDNA to 
cccDNA was also repressed, possibly due to inhibition of cap-
sid uncoating . These results suggest that AB-423 modulates the 
nuclear pool of cccDNA at two distinct stages of the HBV life 
cycle, rcDNA synthesis and its conversion to cccDNA . Combi-
nation studies of AB-423 with nucleoside inhibitors (entecavir 
and tenofovir) and with RNAi agents (ARB-1467 and ARB-
1740) in the cell culture system showed additive/synergistic 
effects . Conclusions: AB-423 is a promising antiviral agent that 
exhibited potent inhibition of HBV replication in cell culture 
systems and showed a favorable antiviral activity profile when 
combined with nucleoside or RNAi agents in vitro . Mecha-
nism of action studies showed that AB-423 is a potent inhibitor 
potentially acting on two distinct stages of the HBV life cycle: 
pgRNA encapsidation and the formation of cccDNA . AB-423 
is being evaluated for advancement into clinical development .
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Haitao Guo - Grant/Research Support: Arbutus Biopharma, Inc; Stock Share-
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Capsid assembly modulator JNJ-56136379 prevents 
de novo infection of primary human hepatocytes with 
hepatitis B virus.
Jan Martin Berke, Pascale Dehertogh, Karen Vergauwen, Ellen 
van Damme, Pierre Raboisson, Frederik Pauwels, Koen Vandyck; 
Janssen Research & Development, Beerse, Belgium
Background: The assembly of core proteins into viral capsids 
containing HBV pgRNA is a critical step in the HBV life cycle . 
Therefore, the core protein represents an attractive target 
for new antiviral therapies due to its multiple functions . JNJ-
56136379 (JNJ-379) is a novel and potent HBV capsid assem-
bly modulator (CAM) currently being evaluated in a Phase 
I clinical trial . Here, the effect of JNJ-379 on in vitro capsid 
assembly and mechanism of action (MOA) studies in HBV 
infected PHH are described . Methods: Size exclusion chro-
matography (SEC) with the recombinant assembly domain (aa 
1-149) of HBV core and electron microscopy (EM) was used 
to study the effect of JNJ-379 on capsid assembly . Primary 
human hepatocytes (PHH) were either treated with CAMs or 
nucleos(t)ide analogs (Entecavir, Tenofovir) during or after HBV 
infection . HBV DNA in the cell culture supernatant and intracel-
lular HBV RNA were monitored by quantitative real time PCR . 
HBsAg and HBeAg levels in the cell culture supernatant were 
determined by AlphaLISA . Results: As determined by SEC and 
EM, JNJ-379 induced the formation of empty, but morpholog-
ically intact viral capsids devoid of genomic material (class I 
MOA), whereas BAY41-4109, a prototype CAM, induced the 
formation of aberrant core containing structures (class II MOA) . 
JNJ-379 is a potent inhibitor of HBV replication in vitro with a 
median EC90 of 226 nM in HepG2 .117 cells . In PHH, when 
compound was added after HBV infection, the median EC90 of 
JNJ-379 on HBV DNA was 347 nM . In addition to its effect on 
capsid assembly, JNJ-379 prevented the infection of primary 
human hepatocytes with HBV in a dose-dependent fashion 
when added together with the viral inoculum, whereas nucle-
os(t)ide analogues did not . This protective effect translated into 
a dose-dependent reduction of intracellular HBV RNA levels 
and reduced HBe- and HBsAg levels in the cell culture superna-
tant . Time of addition studies suggest that the compounds act at 
a step beyond HBV entry . Conclusion: JNJ-379 is a novel CAM 
with a class I MOA . JNJ-379 is a potent inhibitor of replication 
on a stable HBV replicating cell line as well as on HBV infected 
PHH . In addition, JNJ-379 has an impact on intracellular HBV 
RNA and secreted antigens in PHH when added together with 
the viral inoculum, suggesting that the compound inhibits the 
establishment of the cccDNA pool . Taken together, our data 
demonstrates for the first time that CAMs have a dual MOA on 
early and late steps of the viral lifecycle in PHH . Those effects 
clearly differentiate CAMs from nucleos(t)ide analogues, which 
might translate into different treatment outcomes in the clinic .
Disclosures:
Jan Martin Berke - Employment: Janssen Infectious Diseases
Pascale Dehertogh - Employment: Janssen Research and Development
Karen Vergauwen - Employment: Janssen Research and Development
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Trajectory of Physical Performance Measured by Gait 
Speed Indicates Risk for Adverse Outcomes in Liver 
Transplant Candidates
Hui-Wei Chen1, Deborah A. Josbeno3, Amy R. Schmotzer1, Amit 
D. Tevar4,2, Doug Landsittel1,2, Michael A. Dunn1,2; 1Medicine, 
University of Pittsburgh, Pittsburgh, PA; 2Thomas E Starzl Transplan-
tation Institute, University of Pittsburgh, Pittsburgh, PA; 3Physical 
Therapy, University of Pittsburgh, Pittsburgh, PA; 4Surgery, Univer-
sity of Pittsburgh, Pittsburgh, PA
BACKGROUND Frailty measured by impaired physical perfor-
mance is a potentially lethal consequence of cirrhotic muscle 
wasting, which can be anatomically measured on imaging 
as sarcopenia . Both frailty and sarcopenia measurements are 
known risk indicators for waitlist mortality and other adverse 
outcomes in liver transplant (LT) candidates . Whether the risk 
changes or is modifiable over time is not well known . We 
hypothesized that the rate of change in physical performance 
over time in LT candidates would reflect their risk of adverse 
outcomes . METHODS We performed a prospective observa-
tional study of outcomes in 262 LT candidates who had phys-
ical performance tested by gait speed (m/sec) at 2 waitlist 
clinic visits separated by 30 days or more . We expressed 
their change in gait speed, δGS/δt, between the 2 visits as 
(m/sec)/month . We studied the association of δGS/δt with 
the subsequent adverse outcomes of waitlist deaths or remov-
als for clinical deterioration, and hospital days for cirrhosis 
complications per 100 days at risk after the second visit . We 
assessed associations of δGS/δt with adverse outcomes by 
quartiles using the binomial and Poisson distributions . RESULTS 
The Table shows the adverse outcomes of waitlist deaths or 
removals and hospital days/100 days associated with δGS/δt 
by quartiles over a mean 120 day observation period . Quar-
tile 1, with the greatest negative δGS/δt, was associated with 
the highest occurrence of waitlist deaths or removals, 40 .3% 
(P=0 .002) and with the most hospital days, 4 .84/100 days at 
risk (P= 0 .025), compared with the other 3 quartiles, which all 
showed nonsignificant variation in these outcomes . CONCLU-
SION Physical performance tested at a single time point has 
been associated with adverse LT waitlist outcomes . Our data 
are the first to show similar associations for dynamic change 
in a potentially modifiable performance measurement which 
may have value as a therapeutic target . Rapid functional per-
formance decline identifies an especially high risk subset of LT 
candidates .

Disclosures:
The following people have nothing to disclose: Hui-Wei Chen, Deborah A . Jos-
beno, Amy R . Schmotzer, Amit D . Tevar, Doug Landsittel, Michael A . Dunn



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 125A

♦ Denotes AASLD Presidential Poster of Distinction

236
Longitudinal serological and histological follow-up of 
tolerant pediatric liver transplant recipients over >8 
years
Sandy Feng3, Anthony J. Demetris1, Katharine Spain4, Sai Kana-
parthi2, Philip Rosenthal3, Estella M. Alonso5, Bryna Burrell2; 1U 
Pittsburgh, Pittsburgh, PA; 2ITN, Bethesda, MD; 3UCSF, San Fran-
cisco, CA; 4Rho, Chapel Hill, NC; 5Northwestern U, Chicago, IL
AIM Provide unique, long-term, >8 year follow-up of 11 toler-
ant participants (pts) identified by WISP-R (NCT00320606), 
a 3-center pilot trial of immunosuppression withdrawal (ISW) . 
METHODS 12 of 20 WISP-R pts were tolerant (Feng et al, JAMA 
2012); 11 had > 8 yrs of follow-up . Class II DSA was assessed 
annually . Liver biopsies were performed at yr 0,1,3,5, and 8, 
mapping to immediately before and 0, 2,4, and 7 yrs after 
ISW . Biopsies were prospectively scored (0,1,2,3 for none, 
mild, moderate, severe) for inflammation (portal, interface, 
lobular, and central; maximum sum=12) and fibrosis (portal, 
sinusoidal, and central; maximum sum=9) . RESULTS The 11 
tolerant pts (8 boys, 11 white, 8 biliary atresia) were median 
(range) 0 .8 (0-2) yrs at transplant, 8 .8 (5-12) yrs at study entry, 
and off of IS for 8 .3 (7-9) yrs . Over 8 yrs (Figure), summed 
inflammation score increased by 1 for 5 pts (#2,11,12,16,17) 
and by 2 for 1 pt (#14); summed fibrosis score increased by 1 
for 5 pts (#1,2,4,16,17) and by 2 for 2 pts (#9,11) . Summed 
inflammation/fibrosis scores did not change for 4/3 pts and 
decreased for 1/1 pt . Class II DSA was never detected in 2 pts 
(#3,14); de novo DSA developed transiently in 2 (#4,16) and 
consistently in 3 pts (#1,9,11) . Class II DSA, present in 4 pts 
(#2,5,12,17) at study entry, persisted during and after ISW . 
CONCLUSIONS Pediatric liver allografts can remain histologi-
cally quiescent without IS . Although several exhibited modestly 
increased inflammation and/or fibrosis over 8 years, accel-
erated or progressive changes were NOT observed . Class II 
DSAs, even of high mean fluorescence intensity, wereneither 
prohibitive of tolerance nor associated with histologic deteri-
oration . Elucidating and preserving the mechanism(s) that ren-
der the liver, compared to other organs, relatively resistant to 
allo-immune attack should be a priority .

Inflammation, fibrosis and Class II DSA scores for 11 tolerant pts

Disclosures:
Sandy Feng - Consulting: Novartis, Quark
Philip Rosenthal - Advisory Committees or Review Panels: Retrophin, Gilead, 
Alexion, Retrophin; Consulting: Roche, Abbvie; Grant/Research Support: Roche, 
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Speaking and Teaching: Retrophin
The following people have nothing to disclose: Anthony J . Demetris, Katharine 
Spain, Sai Kanaparthi, Estella M . Alonso, Bryna Burrell

237
Identification of a novel lncRNA biomarker predictive 
of early recurrence of hepatocellular cancer (HCC) after 
liver transplant.
David D. Lee1, Irene K. Yan1, Xue Wang2, Catherine Foye1, Raouf 
E. Nakhleh3, Yan W. Asmann2, Kimberly Malphrus4, Sarah Lin-
coln4, Nilufer Ertekin-Taner4,5, Tushar Patel1; 1Transplantation, 
Mayo Clinic, Jacksonville, FL; 2Health Sciences Research, Mayo 
Clinic, Jacksonville, FL; 3Pathology, Mayo Clinic, Jacksonville, FL; 
4Neuroscience, Mayo Clinic, Jacksonville, FL; 5Neurology and 
Pathology, Mayo Clinic, Jacksonville, FL
Introduction Tumor recurrence negatively impacts the survival 
benefit of liver transplantation (LT) for HCC . Current selection 
criteria for patients with HCC for LT are based on tumor size 
and number, but neither reflect tumor biology nor predict risk 
of early recurrence after LT . We recently identified differentially 
expressed long non-coding (lnc) RNAs involved in HCC growth 
and behavior . Our aims were to identify lncRNA associated 
with early recurrence after transplant, as potential markers of 
advanced stage disease . Methods Studies were performed in 
patients with HCV-related HCC who underwent liver transplant . 
RNA was isolated from FFPE explant liver tissues, both benign 
and malignant, TruSeq stranded total RNA libraries were pre-
pared and RNA sequencing was performed using Illumina 
HiSeq2000 . LncRNA were identified using the MayoICQ-ln-
cRNA pipeline, and differentially expressed lncRNA were 
determined . Droplet digital PCR (ddPCR) was used to validate 
RNA sequencing data and for absolute lncRNA quantitation, 
expressed in transcript copy expression relative to that of RNU6 
(REU) . Results  The mean time to recurrence in the early recur-
rence (ER) group was 3 .4 months after transplant, whereas 
no recurrence was observed for 24 months in the control (NR) 
group . The mean number of tumors was 2 .5 and mean size 
was 17 .3 mm in the ER group, and was 2 .5 and 8 .7 mm in 
the NR group . Microvascular invasion was seen in 1 patient in 
each group . All patients had an AFP <250 ng/ml at the time of 
transplant . The mean number of rejection episodes were similar 
between the two groups . All RNA samples met quality control 
criteria for sample preparation . RNA sequencing identified 
30 .2-45 .4 million reads, of which 61 .8 -66 .1% mapped to the 
genome . 47,021 RNA products were differentially expressed 
between the ER and NR groups with statistical significance . The 
top five candidate lncRNA that were most highly expressed, 
each with >5-log-fold change, and p<0 .001 in HCC tissue 
compared with benign tissue, and in the ER group compared 
with the NR group were selected . ddPCR based quantitation 
identified one of these, lncRNA TBC1D22A-4:1 as significantly 
altered in expression, 89 .5 + 6 .5 REU in ER compared with 
27 .9 + 23 .6 REU in NR (p=0 .03) . This lncRNA is encoded 
on chromosome 22 and has an 1815 bp transcript . Summary 
and Conclusions Tumor recurrence severely limits the survival 
benefit of LT for HCC . We report the identification of novel 
lncRNA candidates such as LNC-TBC1D22A-4:1 that can serve 
as prognostic biomarkers for tumor recurrence . Further stud-
ies to evaluate the utility of these candidates for staging HCC 
tumors prior to or at the time of LT are warranted .
Disclosures:
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A Risk Prediction Model For Portal Vein Thrombosis In 
Patients Waiting For Liver Transplantation Developed 
Using Discovery And Validation Cohorts
Abdul Haseeb1, Scott M. Stevens2, Scott C. Woller2, Benjamin D. 
Horne2, R. Scott Evans2, Jim Lloyd2, Michael R. Charlton2; 1Uni-
versity of Utah, Salt Lake City, UT; 2Intermountain Medical Center, 
Murray, UT
Purpose: Portal vein thrombosis (PVT) in cirrhosis leads to wors-
ening of liver disease, poorer clinical outcomes, and potential 
inoperability at liver transplantation (LT) . Prevalence of PVT 
in patients undergoing transplantation or evaluation for trans-
plantation is between 5% to 16% . The purpose of this study 
is to develop a PVT risk prediction model in cirrhotic patients 
awaiting LT . Methods: An analysis of patients waitlisted for 
liver transplantation and undergoing serial cross-sectional eval-
uation of portal and hepatic vessels from 12/1987 to 5/2014 
was performed in the in a large, prospectively constructed elec-
tronic data warehouse . A total of 621 patients were identified 
with baseline assessment and subsequent imaging . Descrip-
tive statistics were computed . Patients were divided randomly 
into derivation and validation populations using a 70% versus 
30% split . Cox regression modeling was used in the derivation 
population to determine the association of risk factors with the 
outcome of portal vein thrombosis . Using the beta-coefficients 
for each variable from the final Cox regression model, a risk 
score for PVT was developed . Testing of the risk score was 
performed in the independent validation sample using the 30% 
of patients initially held aside . Results: A total of 63 patients 
developed PVT while waiting for LT . Hepatic encephalopathy 
(HR 2 .74), bacterial peritonitis (HR 2 .58), esophageal or gas-
tric varices (HR 2 .88) and a bilirubin >4 .5 mg/dL (HR 3 .87) 
at the time of listing were associated with subsequent develop-
ment of PVT . We developed a PVT risk score using these four 
variables (Table 1) . A PVT risk score >3 carried a hazard ratio 
of 15 for developing PVT . Survival curves were created for the 
proposed score . Conclusion: We have developed a simple, 
novel PVT risk score with a high predictivity for development of 
PVT in cirrhotic patients . PVT score can be used to categorize 
patients into high-risk and low-risk categories . Risk stratification 
and possible prophylactic therapy, e .g . anticoagulation, might 
be considered in high risk groups to improve outcomes of LT .

Table 1: Multivariable Cox Regression Model in the Derivation 
Population Sample
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High Visceral Adipose Tissue is Associated with Hepa-
tocellular Carcinoma in Cirrhosis and Increased Risk of 
Recurrence after Liver Transplantation 
Aldo J. Montano-Loza1, Judith Meza-Junco2, Michael Sawyer2, 
Vickie Baracos2, Norman M. Kneteman3; 1Division of Gastro-
enterology and Liver Unit, University of Alberta, Edmonton, AB, 
Canada; 2Medical Oncology, Cross Cancer Institute, Edmonton, 
AB, Canada; 3Division of Transplantation, University of Alberta, 
Edmonton, AB, Canada
Background/Aims: Visceral adipose tissue (VAT) is a metabolic 
active component of total body fat that is associated with ele-
vation of proinflammatory cytokines, which might influence the 
risk of hepatocellular carcinoma (HCC) . We aimed to evaluate 
if VAT is associated with the risk of HCC in cirrhosis, establish 
its correlation with other adipose tissue measurements, and 
evaluate its impact on HCC recurrence after liver transplanta-
tion (LT) . Methods: We evaluated 678 cirrhotic patients who 
were assessed for LT (289 with HCC) . VAT, subcutaneous 
(SAT) and total adipose tissues (TAT) were measured by CT at 
the level of the 3rd . lumbar vertebra . In figure 1 we showed a 
comparison of two cirrhotic patients with similar BMI . Yellow 
color indicates VAT . Patient at the left had a high (282cm2), 
and at the right, had a low VAT (76 cm2) . Subsequently we 
analyzed 247 patients who underwent LT (96 with HCC, all 
with total tumor volume <115 cm3, 76 within Milan criteria) . 
Pearson analysis was used to establish the correlations and 
regression analysis was used to evaluate the risk of HCC before 
and after LT . Results: VAT was higher in patients with HCC at 
LT assessment (117±5 vs . 94±5cm2, P<0 .001) . There was 
no difference in BMI (28±1 vs . 27±1cm2/m2, P=0 .3), SAT 
(153±7 vs . 154±6cm2, P=0 .9) and TAT among patients with 
and without HCC (276±11 vs . 256±9cm2, P=0 .1) . Patients 
with VAT≥90 cm2 had higher risk of HCC (HR 1 .53, P=0 .03) . 
Correlations between VAT, SAT, TAT and BMI were subopti-
mal (r 0 .47, 0 .76, and 0 .38, respectively) . In patients with 
HCC who underwent LT, a VAT ≥90 cm2 adjusted by Milan 
criteria was associated with higher risk of HCC recurrence (HR 
5 .14, P=0 .03) . Conclusions: VAT measured by CT has a poor 
correlation with other adipose tissue measurements and BMI . 
High VAT is associated with higher risk of HCC in patients with 
cirrhosis before LT and increases the risk of HCC recurrence 
after LT .
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Correlation of pre-operative Hemoglobin A1C levels 
with liver transplant outcomes
Meagan Gray, Stephen D. Zucker; Division of Digestive Diseases, 
University of Cincinnati, Cincinnati, OH
Background: Pre-operative hemoglobin A1C (HgbA1C) has 
been previously associated with post-operative complications 
in non-transplant surgery . The aim of the present study was 
to determine the predictive value of pre-transplant HgbA1C 
on outcomes of liver transplantation . Methods: A retrospective 
chart review was performed on 337 consecutive patients who 
underwent liver transplantation at the University of Cincinnati 
Medical Center between April 2009 and March 2015 . Patients 
were excluded if they did not have a HgbA1C level measured 
prior to liver transplantation or if electronic medical records 
were not available . Results: 176 patients were included in the 
study; median age was 58 .2 [range: 24 .9-76 .9], 118 (67%) 
were male, and 150 (85%) were Caucasian . Main indica-
tions for transplantation included hepatitis C (34 .7%), alcohol 
(33 .5%), non-alcoholic steatohepatitis (NASH; 21 .6%), and 
hepatocellular carcinoma (22 .7%) . The median native MELD 
was 22 [6-40], exception MELD 24 [13-40], HgbA1C 5 .0% 
[3-11 .2], BMI 29 .7 [17-62 .7] . Thirty-one percent of patients 
had adult onset diabetes mellitus (AODM), with 23 .3% on 
insulin and 13 .1% on oral agents . Twenty percent of patients 
were on hemodialysis at the time of transplant . Pre-transplant 
HgbA1C correlated positively with age (p < 0 .001), AODM 
(p < 0 .001), native MELD (p < 0 .01), hemoglobin (p < 0 .01), 
albumin (< 0 .001), coronary artery disease (p = 0 .02), and 
NASH as the indication for transplant (p < 0 .001) . Univariate 
analysis revealed significant associations between pre-trans-
plant HgbA1C and survival at one year (p = 0 .02), biliary 
stricture (p = 0 .01), creatinine at one year (p = 0 .01), and 
need for insulin at one year (p < 0 .01) . There was no correla-
tion between HgbA1C and transplant-free survival, hospital 
length of stay, need for re-operation or re-transplant, bile leak, 
hepatic artery thrombosis, acute cellular rejection, bacteremia, 
cytomegalovirus viremia, discharge to rehabilitation, hospital 
readmission (at three months and one year), need for hemodi-
alysis at one year, or BMI at one year . HgbA1C was the only 
significant correlate with biliary stricture formation by multivar-
iate analysis, with patients in the highest quartile exhibiting 
a 2 .6-fold increased risk (28 .6% vs . 10 .7%) . Pre-operative 
AODM and HgbA1C were the only predictors of the need for 
insulin at one year . Conclusions: Pre-transplant HgbA1C was 
not associated with worse outcomes following liver transplanta-
tion across most measures; however, it was the only predictor 
of post-operative biliary stricture formation . Validation of this 
finding and determination as to whether improved glycemic 
control may prevent this complication is warranted .
Disclosures:
The following people have nothing to disclose: Meagan Gray, Stephen D . Zucker

241
Thioesterase Superfamily Member 2 (Them2) Enables 
Glycerol-3-Phosphate Acyltransferase 1 (GPAT1) to 
Promote Glucose Intolerance in the Setting of Hepatic 
Steatosis
Veronika Tillander1, Akihiro Minami1, Rosalind A. Coleman2, 
David E. Cohen1; 1Medicine, Brigham and Women’s Hospital, 
Harvard Medical School, Boston, MA; 2Nutrition, University of 
North Carolina, Chapel Hill, NC
Background: Hepatic insulin resistance in the setting of ste-
atosis is attributable at least in part to the accumulation of 

bioactive lipids that suppress insulin signaling . GPAT1 is the 
first committed step in glycerolipid synthesis . Its overexpression 
leads to hepatic steatosis and insulin resistance by generating 
diacylglycerol and phosphatidic acid species that reduce insu-
lin signaling by activation of PKCε and suppressing mTORC2, 
respectively . Them2, a mitochondria-associated acyl-CoA thio-
esterase, promotes hepatic fatty acid oxidation and glucose 
production during fasting . Them2-/- mice are protected against 
high fat diet-induced hepatic steatosis and insulin resistance, 
and the absence of Them2 reduces PKCε activation due to 
GPAT1 overexpression, suggesting that Them2 channels fatty 
acids to glycerolipids during overnutrition . Aim: To determine 
whether Them2 is responsible for glucose intolerance due to 
hepatic overexpression of GPAT1 . Methods: GPAT1 or GFP 
was overexpressed in livers of chow fed 10 w old Them2+/+ 
and Them2-/- mice using recombinant adenovirus . Tolerance 
tests to glucose (GTT, n=8-10/group) and insulin (ITT, n=3/
group) were performed 11 d following infection . mRNA and 
protein expression were determined by qPCR and immunoblot 
assays, and GPAT1 activity by radiolabeled substrate incorpo-
ration . Steatosis was assessed by histopathology and enzymatic 
assays . PKCε activity was quantified according to membrane 
translocation . Results: GPAT1 mRNA, protein and activity were 
all increased to the same extent in livers of Them2+/+ and 
Them2-/- mice by GPAT1, but not GFP adenovirus . Hepatic 
GPAT1 overexpression led to steatosis in both genotypes, as 
evidenced by marked increases in the hepatic abundance of 
lipid droplets and triglyceride concentrations . Indicative of 
decreased clearance of exogenous glucose, plasma concentra-
tions in GPAT1 overexpressing Them2+/+ mice were higher at 
each time point during the GTT and the area under the curve 
(AUC) was increased by 17% (GPAT1 32,672 ± 1,113; GFP 
27,879 ± 986, P=0 .006) . By contrast, there were no changes 
in the GTT of Them2-/- mice following GPAT1 overexpression 
(AUC: GPAT1 28,204 ± 1009; GFP 26,401 ± 476) . There 
were no differences in the ITT, which reflects whole body insulin 
sensitivity . The PKCε membrane-to-cytosol ratio increased with 
GPAT1 overexpression in both genotypes, but to a lesser extent 
in Them2-/- mice. Conclusions: Without preventing the devel-
opment of hepatic steatosis, the absence of Them2 reduces 
PKCε activation and improves glucose homeostasis. These find-
ings suggest a pathogenic role of Them2 in the biosynthesis of 
lipid metabolites that promote hepatic insulin resistance .
Disclosures:
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RNA-seq of Hepatic Macrophages Isolated from Murine 
NASH Identifies Diverse Roles for Tissue-resident and 
Infiltrating Macrophages in Disease Pathogenesis
Brett McGettigan, Rachel McMahan, Hugo R. Rosen; University of 
Colorado Denver Anschutz, Aurora, CO
Introduction: Secretion of pro-inflammatory cytokines (M1 pro-
cess) as well as uptake of cellular debris and lipids by liver 
macrophages (M2 process) are key processes in the develop-
ment and progression of non-alcoholic steatohepatitis (NASH) . 
However, recent evidence has shown that there are at least two 
subsets of liver macrophages in a NASH liver: Tissue-resident 
macrophages that are embryonically derived (Kupffer Cells; 
KCs) and infiltrating macrophages (IMs) that are adult-derived 
from bone marrow . Furthermore, the role that each subset plays 
in disease pathogenesis is unclear . We report that in mouse 
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livers with NASH, IMs are the primary cytokine and chemo-
kine producers while KCs maintain a phagocytic phenotype . 
Methods: Liver macrophages were harvested from mice with 
diet-induced NASH and age-matched, chow-fed controls, and 
the KC (F4/80hiCD11blow) and IM subsets (F4/80lowCD11bhi) 
were analyzed by flow cytometry and FACS sorted . Total RNA 
was extracted from each macrophage population and differ-
ential gene expression was analyzed using next generation 
RNA sequencing techniques . Results: Flow cytometry revealed 
that NASH mouse livers had a prominent IM population that 
was absent in healthy controls while there was no significant 
change in the size of the KC population . RNA-seq analysis com-
paring KCs and IMs in NASH livers identified 51 differentially 
expressed genes in the KC population and 143 genes in the 
IM population (FDR < 0 .01; q < 0 .001) . Pathway enrichment 
analysis revealed an upregulation of cellular transport path-
ways in KCs while chemotactic and inflammatory pathways 
were upregulated in IMs (p < 0 .001) . A marked number of 
pro-phagocytic and M2 genes were differentially expressed by 
KCs (CD163, MARCO, CLEC4F, VSIG4, FABP7) while pro-in-
flammatory and M1 genes predominated in the IM population 
(CCR2, CXCL2, LY6C2, S100A8, SPP1) . Conclusions: Global 
transcriptional analyses of purified hepatic macrophage pop-
ulations suggest KCs and IMs have diverse roles in hepatic 
homeostasis, tolerance and pathogenesis of NASH . In livers 
of NASH mice, infiltrating macrophages (IMs) are the primary 
producers of pro-inflammatory mediators compared to KCs, 
whereas KCs seem to maintain a pro-phagocytic phenotype . 
Macrophage-directed therapies to shift the hepatic microenvi-
ronment from inflammation towards resolution may represent 
novel, promising avenues for NASH .
Disclosures:
The following people have nothing to disclose: Brett McGettigan, Rachel McMa-
han, Hugo R . Rosen
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Hepatic mitochondrial Sab (SH3BP5) plays a pivotal 
role in sustained JNK activation and steatohepatitis in 
diet-induced NASH
Sanda Win, Tin A. Than, Neil Kaplowitz; Medicine, GI/Liver, USC 
KSOM, LosAngeles, CA
JNK activates a Sab dependent intramitochondrial pathway 
leading to mitochondrial dysfunction and increased ROS which 
sustains JNK activation (Win,S ., et al, Hepatology (in press) 
PMCID: PMC4874901) . Many studies have shown that JNK is 
important in the pathogenesis of NAFLD/NASH . Furthermore, 
JNK1/2 LPC-KO mice are protected against diet induced fatty 
liver (Sabio, G . et al, (2009) Cell Metabolism 10, 491-98) . 
The aim of the current work was to address the role of Sab in 
high fat, high carbohydrate (HFHC) diet induced steatohepatitis 
(Kohli, R ., et al (2010) Hepatology 52: 934–44) by assessing 
the impact of liver specific inducible Sab deletion (SabLPC-KO) . 
Sabf/f littermates fed HFHC diet for 16 weeks developed obe-
sity, fatty liver, increased ALT, scattered apoptosis and fibrosis 
accompanied by sustained JNK activation and hyperglyce-
mia . All of these effects were abrogated in the SabLPC-KO mice 
despite comparable food intake . Remarkably, Sabf/fmice fed 
HFHC diet exhibited significantly increased Sab mRNA and 
protein levels beginning at 2 weeks, raising the question of the 
importance of increased Sab levels . Murine embryonic fibro-
blasts with floxed Sab (MEFf/f) were Sab deleted or Sab overex-
pressed and exposed to palmitic acid (PA, 250μM) for 2 hours 
and cellular and mitochondrial respiration was examined . The 
deletion of Sab protected against PA mediated impaired respi-
ration whereas overexpression of Sab (no effect in the absence 

of PA) greatly enhanced PA induced inhibition of mitochondrial 
respiration in the MEFs . Examination of the mouse and human 
Sab promoter identified sXBP1 response elements which could 
be responsive to ER stress induced splicing of XBP1 . ER stress 
is an acknowledged important contributor to NAFLD/NASH . 
Therefore, we induced ER stress in primary mouse hepatocytes 
using tunicamycin (20μM) and observed a rapid induction of 
Sab mRNA (qPCR) . This was confirmed in a reporter assay 
using human Sab promoter (10kB) linked to luciferase in Huh7 
cells; both tunicamycin and PA induced Sab expression . In 
conclusion, liver specific deletion of Sab prevented sustained 
JNK activation and abrogated diet induced steatohepatitis . 
Furthermore, Sab is induced in HFHC diet model and expres-
sion of Sab in MEFs sensitizes to PA- induced mitochondrial 
dysfunction . An important candidate for the induction of Sab 
in steatohepatitis is sXBP1 generated by ER stress . Thus, induc-
tion of Sab by HFHC diet induced ER stress may enhance JNK 
mediated mitochondrial dysfunction, suggesting that Sab plays 
a pivotal role in the pathogenesis of steatohepatitis .
Disclosures:
The following people have nothing to disclose: Sanda Win, Tin A . Than, Neil 
Kaplowitz
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NADPH oxidase 2 in macrophages aggravates high fat 
diet-induced steatosis and insulin resistance of liver in 
mice
So Yeon Kim1, Jong-Min Jeong1, Myung-Ho Kim1, Jun-Hee Lee1, 
Young-Ri Shim1, Won-Mook Choi1, Hyuk Soo Eun2, Won-Il Jeong1; 
1GSMSE, KAIST, Daejeon, Korea (the Republic of); 2Department of 
Gastroenterology, Chungnam National University Hospital, Dae-
jeon, Korea (the Republic of)
Background: Reactive oxygen species (ROS) is a major cause 
in the development of hepatic steatosis and insulin resistance, 
where inflammatory cells such as Kupffer cells and migrated 
macrophages generate ROS by multiple mechanisms including 
nicotinamide adenine dinucleotide phosphate (NADPH) oxi-
dases (NOX) family . Especially, NOX2 plays important roles 
in ROS production . Thus, we investigated the role of NOX2 
in Kupffer cells and macrophages in hepatic steatosis of mice . 
Methods: Wild type (WT) and NOX2-deficient mice were fed 
with high fat diet for 12 weeks . For assessing insulin resis-
tance, glucose tolerance test and insulin tolerance test were 
performed . Histopathological observation, measurements of 
tissue triglyceride and western blotting were followed . Isolated 
liver mononuclear cells were analyzed by flow cytometry . 
Freshly isolated hepatocytes, Kupffer cells and HSCs were sub-
jected to in vitro experiments . To confirm the role of NOX2 
in macrophage and Kupffer cells, chimeric mice were gener-
ated by reciprocal bone marrow transplantation . Results: In 
gross and histological findings, NOX2-deficient mice showed 
less fat accumulation and improved tolerance against glucose 
and insulin compared with those of WT mice . In western blot-
ting, expression of SREBP1c and FAS was deceased, whereas 
AMPK phosphorylation was enhanced in livers of NOX2-de-
ficient mice compared with that of WT mice . In real-time PCR 
analyses, WT hepatocytes showed more increased expres-
sion of CB1R, SREBP1c and FAS than that of NOX2-deficient 
hepatocytes . In flow cytometry, F4/80+CD11b+ infiltrated 
macrophages showed more strong production of ROS than 
F4/80highCD11b+ resident Kupffer cells in high fat diet-fed WT 
mice . However, ROS production of F4/80+CD11b+ infiltrated 
macrophages was significantly reduced in NOX2-deficient 
mice . Moreover, in vitro treatment with palmitate generated 
ROS in macrophages but not in Kupffer cells and co-local-
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ization of NOX2 and TLR4 was identified in macrophages . 
Furthermore, ROS generation of macrophages by palmitate 
was blocked by dynasore treatment, an endocytosis inhibitor, 
or depletion of TLR4 and NOX2 . Similarly, in chimeric mice, 
less fat accumulation and improved glucose tolerance were 
observed in WT and NOX2-deficient mice transplanted with 
NOX2-deficient bone marrow compared to WT and NOX2-de-
ficient mice transplanted with WT bone marrow . Conclusion: 
palmitate treatment produces ROS in migrated macrophages, 
not Kupffer cells, via a TLR4 and NOX2-dependent endocytosis 
manner, which might stimulate fat accumulation and insulin 
resistance in liver . Therefore, NOX2 might be a novel therapeu-
tic target for hepatic steatosis and insulin resistance .
Disclosures:
The following people have nothing to disclose: So Yeon Kim, Jong-Min Jeong, 
Myung-Ho Kim, Jun-Hee Lee, Young-Ri Shim, Won-Mook Choi, Hyuk Soo Eun, 
Won-Il Jeong
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PPAR-δ Agonist MBX-8025 Abolishes Lipotoxicity and 
Reverses NASH in Diabetic Obese Mice
Fahrettin Haczeyni1, Hans Wang1, Vanessa Barn1, Auvro R. 
Mridha1, Matthew M. Yeh2, W. G. Haigh3, George N. Ioannou3, 
Yun-Jung Choi4, Charles McWerther4, Narci C. Teoh1, Geoffrey 
C. Farrell1; 1Liver Research Group, The Australian National Uni-
versity Medical School, Canberra, ACT, Australia; 2Department of 
Pathology, University Of Washington, Seattle, WA; 3Department 
of Medicine, VA Medical Center, University of Washington, Seat-
tle, WA; 4CymaBay Therapeutics, Inc., Newark, CA
Background: Lipotoxicity associated with insulin resistance 
and diabetes is central to the pathogenesis of non-alco-
holic steatohepatitis (NASH), and resultant liver fibrosis and 
cirrhosis . To date, only weight loss, which improves insulin 
sensitivity, reverses NASH fibrosis; pharmacological agents 
have limited efficacy . The mixed peroxisome proliferator-acti-
vated receptor-alpha/delta (PPAR-α/δ) agonist, GFT505, has 
demonstrated some efficacy in NASH . MBX-8025 is a selec-
tive PPAR-δ agonist that improves atherogenic dyslipidemia 
in rodents and humans . We tested whether MBX-8025 could 
reverse lipotoxicity and NASH in a diabetic mouse model . 
Methods: From 4 weeks of age, female Alms1 mutant (foz/
foz) and wildtype (Wt) mice were fed an atherogenic diet for 
16 weeks, after which groups (8-12 mice) were randomized 
to receive MBX-8025 (10mg/kg) or vehicle (1% methylcellu-
lose) by gavage for 8 weeks . We performed intraperitoneal 
glucose tolerance testing (IpGTT) at Week 27, and sacrifice at 
28 weeks . Results: MBX-8025 had minimal effect on body or 
liver weight, but normalized hyperglycemia, hypercholestero-
laemia, hyperinsulinemia and glucose disposal (by IpGTT) in 
foz/foz mice . After 16 weeks of atherogenic dietary intake, 
serum ALT ranged from 300-600 U/L in vehicle-treated foz/
foz mice; MBX-8025 reduced this by ~50% (P<0 .05) . In foz/
foz mice, hepatic lipid fractions showed increased free cho-
lesterol, diacylglycerol, saturated fatty acid and triglyceride 
content . MBX-8025 normalized serum lipids, and corrected 
all hepatic lipid pools . This was associated with abolition of 
hepatocyte ballooning, substantial reduction of steatosis, and 
reduced liver inflammation with a striking decrease in the num-
ber of macrophage crown-like structures; the resultant non-alco-
holic fatty liver disease (NAFLD) Activity Score (NAS) was 6 .9 
(range 6-7) indicated all vehicle-treated foz/foz mice (8/8) 
showed definite NASH . MBX-8025 reversed NASH in all foz/
foz mice (NAS 3 .13; P<0 .05), with only residual simple steato-
sis being present . MBX-8025 also repressed development of 
liver fibrosis, quantified by collagen densitometry and mRNA 

analyses . Conclusions: The selective PPAR-δ agonist MBX-8025 
improves glucose tolerance and reverses diabetes, atherogenic 
dyslipidemia, hepatic lipid storage (including lipotoxic lipids), 
and NASH pathology in atherogenic diet-fed diabetic mice . 
MBX-8025 acts independently of weight reduction, appears to 
counter lipotoxicity related to insulin resistance, with accompa-
nying reductions in liver inflammation and fibrosis . MBX-8025 
provides a novel mechanism-based therapeutic agent to treat 
NASH .
Disclosures:
Fahrettin Haczeyni - Grant/Research Support: CymaBay Therapeutics, Inc .
Yun-Jung Choi - Employment: CymaBay Therapeutics
Charles McWerther - Management Position: CymaBay Therapeutics, Inc .
Narci C . Teoh - Grant/Research Support: Cymabay
The following people have nothing to disclose: Hans Wang, Vanessa Barn, 
Auvro R . Mridha, Matthew M . Yeh, W . G . Haigh, George N . Ioannou, Geoffrey 
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SIRT3 deacetylates the mitochondrial trifunctional pro-
tein (MTP) and rescues NAFLD in MTP heterozygous 
mice.
Fatiha Nassir1,2, Justin J. Arndt3, Jamal A. Ibdah4,2; 1Medicine/ 
Division of Gastroenterology and Hepatology; Nutrition and Exer-
cise Physiology, University of Missouri, Columbia, MO; 2United 
States Research Service, Harry S Truman Memorial VA Hospital, 
Columbia, MO; 3Medicine/Gastroenterology and Hepatology, 
University of Missouri, Columbia, MO; 4Medicine/Division of Gas-
troenterology and Hepatology; Nutrition and Exercise Physiology; 
Medical Pharmacology and Physiology, University of Missouri, 
Columbia, MO
Non-alcoholic fatty liver disease (NAFLD) is a leading cause 
of chronic liver diseases . Mitochondrial dysfunction plays an 
important role in the development of NAFLD, however little 
is known about the underlying mechanisms . In this study we 
used a murine model of mitochondrial dysfunction, mice het-
erozygous for the mitochondrial trifunctional protein (MTP+/-

), to investigate key mechanisms involved in mitochondrial 
dysfunction associated NAFLD . MTP is an enzymatic com-
plex that catalyzes the last three steps in the β-oxidation of 
long-chain fatty acids . We have previously shown that aging 
MTP+/- mice (15-18 months) exhibit impaired mitochondrial 
function, increased hepatic steatosis and insulin resistance . In 
this study, we document that young 3-4 months old MTP+/- 
mice fed high-fat diet (HFD) (D12492, Research Diets Inc ., 
60% Kcal fat) for 16-weeks develop NAFLD and insulin resis-
tance with increased serum alanine transaminases (ATLs), and 
hepatic markers of inflammation (CD68, C- reactive protein) 
and fibrosis (Trichrome staining) . We also show that compared 
to WT counterparts, both aging and HFD fed young MTP+/- 
mice, display reduced hepatic SIRT3 levels concomitant with 
reduced mitochondrial fatty acid oxidation (FAO), increased 
hepatic steatosis and insulin resistance . Interestingly, hepatic 
overexpression of sirtuin 3 (SIRT3) (an NAD+-dependent protein 
deacetylase) rescues the phenotype in MTP+/- mice . Hepatic 
overexpression of SIRT3 in MTP+/- mice restores measures of 
mitochondrial FAO and oxygen consumption, reverses hepatic 
steatosis and insulin resistance, and reduces serum ALTs and 
markers of inflammation and fibrosis . We also demonstrate 
for the first time that SIRT3 overexpression rescues NAFLD and 
insulin resistance, at least in part, by regulating hepatic lev-
els of MTP protein at the posttranslational level . Immunopre-
cipitation studies documented that MTP is highly acetylated 
in the MTP+/- mice, and that hepatic overexpression of SIRT3 
deacetylates MTP . Moreover, utilizing a proteomics approach, 
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we have identified multiple acetylation sites on the MTP α-sub-
unit by mass spectrometry (MS), and we confirmed by MS/
MS that acetylation of at least two of these sites, residing in the 
long chain 3-hydorx acyl Co-A (LCHAD) domain, is regulated 
by SIRT3 . We have previously documented that LCHAD activity 
within the MTP complex is associated with the hepatic pheno-
type in pediatric mitochondrial FAO disorders . Together, our 
results indicate that acetylation of MTP could be an underlying 
mechanism for the development of NAFLD and that manip-
ulation of SIRT3 expression may represent a potential novel 
strategy for treatment of NAFLD in humans .
Disclosures:
The following people have nothing to disclose: Fatiha Nassir, Justin J . Arndt, 
Jamal A . Ibdah
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A Randomized Controlled Trial Comparing Lactulose 
plus Albumin versus Lactulose alone for Treatment of 
Hepatic Encephalopathy
Barjesh C. Sharma1, Jatinderpal Singh3, Siddharth Srivastava3, 
Alok Sangam3, Alok K. Mantri3, Nirupma Trehanpati2, Shiv K. 
Sarin1; 1Hepatology, ILBS, New Delhi, India; 2Research, ILBS, 
New Delhi, India; 3Gastroenterology, G B Pant, New Delhi, India
Background: Hepatic encephalopathy (HE) is associated with 
poor prognosis in cirrhosis . Drugs used in the treatment of HE 
are primarily directed at the reduction of the blood ammo-
nia levels . Lactulose and rifaximin have been shown to be 
effective in HE . We evaluated the efficacy and safety of albu-
min plus lactulose versus lactulose alone for treatment of overt 
HE . Methods: In prospective randomized controlled trial, 120 
patients with overt HE were randomized in 2 groups; group 
A lactulose plus albumin 1 .5 gm/kg/day (n=60) and group 
B, lactulose alone (n=60) . Primary end point was complete 
reversal of HE and secondary end points were mortality and 
hospital stay . Results: 120 patients (mean age 40 .4 ± 9 .3 
years; M:F 100:20) were included in study . 36 (30%) patients 
were in Child-Turcotte-Pugh (CTP) class B and 84 (70%) were 
in CTP Class C . Mean CTP score was 9 .8 ± 2 .1 and MELD 
score was 26 .1 ± 5 .3 . 27 (22 .5%) had grade 2, 57 (47 .5%) 
had grade 3 and 36 (30%) had grade 4 HE at the time of 
admission . Forty five (75%) patients in group A compared to 
thirty two (53 .3%) patients in group B had complete reversal 
of HE (p=0 .03) . Mortality was significantly lower in lactulose 
plus albumin group [11(18 .3%)] versus lactulose alone [19 
(31 .6%), (p<0 .05)] .There were significantly more deaths in 
group-B due to sepsis (Group-A Vs Group-B: 6:14, p=0 .01) . 
There was significant (p<0 .04) decrease in levels of arterial 
ammonia, IL-6, IL-18, TNF-alpha and endotoxins after treat-
ment in both groups . Mean fall in arterial ammonia levels were 
not significantly different (p=NS) between both the groups but 
significantly higher (p<0 .04) decrease in levels of IL-6, IL-18, 
TNF-alpha and endotoxins in group A compared to group B 
after treatment . Patients in lactulose plus albumin group had 
shorter hospital stay as compared to lactulose alone group (6 .4 
± 3 .4 vs 8 .6 ± 4 .3 days, p=0 .01) .Conclusions: Combination of 
lactulose plus albumin is more effective than lactulose alone in 
treatment of overt HE .
Disclosures:
The following people have nothing to disclose: Barjesh C . Sharma, Jatinderpal 
Singh, Siddharth Srivastava, Alok Sangam, Alok K . Mantri, Nirupma Trehanpati, 
Shiv K . Sarin
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Efficacy and Safety of Rifaximin Monotherapy Versus 
Lactulose Combination Therapy for the Prevention of 
Overt Hepatic Encephalopathy (HE) Recurrence
Arun J. Sanyal7,8, Tarek I. Hassanein6,1, Zeid Kayali2,3, Robert 
Kang4, Ray A. Wolf4, Kevin D. Mullen5; 1Southern California 
Research Center, Coronado, CA; 2Inland Empire Liver Founda-
tion, Rialto, CA; 3Arrowhead Regional Medical Center, Rialto, 
CA; 4Salix Pharmaceuticals, Raleigh, NC; 5MetroHealth Medical 
Center, Cleveland, OH; 6Southern California GI and Liver Centers, 
Coronado, CA; 7Virginia Commonwealth University, Richmond, 
VA; 8McGuire Veterans Affairs Medical Center, Richmond, VA
Background: Rifaximin + lactulose has demonstrated superiority 
to lactulose alone for the prevention of overt HE recurrence . It 
was unclear if rifaximin alone is as efficacious as combination 
therapy . Aim: To conduct a noninferiority trial of rifaximin vs 
rifaximin + lactulose . Methods: Adults with cirrhosis in remission 
(Conn score ≤1) after an overt HE episode in the past 6 months 
were randomized to receive open-label rifaximin 550 twice 
daily (BID) or rifaximin (550 mg BID) + lactulose (self-titrated; 
2-3 soft stools/d) daily for 6 months (NCT01842581) . Patients 
were monitored monthly for breakthrough HE (Conn score ≥2) 
and HE-related hospitalizations . The time to onset of an overt 
HE episode (primary endpoint) and time to first HE-related hos-
pitalization (secondary endpoint) were calculated using Cox 
regression stratified by analysis region . Noninferiority was 
demonstrated if upper limit 2-sided, 95% confidence interval 
[CI] of hazard ratio (HR) of rifaximin to rifaximin + lactulose 
was <1 .6 . Adverse events (AEs) were monitored throughout 
the study . Results: 221 patients were randomized and treated 
with rifaximin (n=113) or combination therapy (n=108) . Mean 
age was 58 .8 and 58 .1 years, respectively, the most com-
mon etiology was viral hepatitis only (39 .8% and 30 .6%), 
61 .1% and 64 .8% of patients were male, mean MELD score 
was 11 .9 and 11 .8, and ~69% of patients in each group had 
a baseline Conn score of 0 . Higher discontinuation rates were 
observed with rifaximin alone (38 .9%) vs rifaximin + lactu-
lose (27 .5%) . Breakthrough HE was reported in fewer patients 
treated with rifaximin + lactulose (13 .9%) vs rifaximin alone 
(24 .8%) . Patients receiving rifaximin + lactulose had a signifi-
cantly lower risk of breakthrough HE events during 6 months 
of treatment (rifaximin alone vs combination hazard ratio [HR], 
1 .96; 95% confidence interval [CI]: 1 .0 to 3 .7; log-rank test, 
P=0 .04) .) HE-related hospitalizations were observed in 13 .6% 
of patients in the rifaximin alone group and 22 .6% of patients 
in the rifaximin + lactulose group during 6 months of treatment 
(HR=1 .7; 95% CI: 0 .9 to 3 .4; log-rank test, P=0 .1) . The most 
common AEs were HE (19 .5%) and peripheral edema (16 .8%) 
with rifaximin, and insomnia and peripheral edema (13 .9% 
for both) with rifaximin + lactulose . Discontinuations due to AEs 
were similar between the rifaximin alone (5 .3%) and rifaximin 
+ lactulose (3 .7%) groups . Two deaths were reported in each 
group . Conclusions: Data suggest that rifaximin plus lactulose 
therapy is more efficacious than rifaximin alone for the preven-
tion of HE recurrence . Given the overall favorable safety profile 
of rifaximin, this combination appears to be well tolerated .
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Slow infusion of furosemide and albumin with or with-
out terlipressin SIFA(T) safely mobilizes ascites in ACLF 
patients with organ failure(s) and improves 28-day 
survival 
Gaurav Pande, Kamlesh Kumar, Amit Goel, Abhai Verma, Hemant 
Nayak, Prabhat Sharma, Krishna V P, Samir Mohindra, Uday C. 
Ghoshal, Vivek A. Saraswat; gastroenterology, Sanjay gandhi 
post graduate institute of medical sciences, Lucknow, India
Background:ACLF has high mortality due to accompanying 
extra-hepatic organ failure(s) (OF) . Increasing numbers of OF 
increase mortality in ACLF . Control of ascites is challenging 
ACLF with OFs Aim:To study the efficacy of SIFA (T) as per 
response-guided protocol to achieve complete ascites mobili-
zation in ACLF with OF . Method:Patients hospitalized between 
December 2012 to March 2016 with ACLF diagnosed as per 
APASL and OF as per CLIF-SOFA criteria were included . After 
standard blood, urine and ascitic fluid tests a central venous 
pressure (CVP) catheter was placed . Consecutive patients with 
CVP >10 cmH2O admitted to one unit SIFA (T); Arm I; furo-
semide 2 mg/h, albumin 2 gm/h; 20-40 g/d] in addition 
to standard medical therapy(SMT) for complications of ACLF . 
Furosemide was stepped up by 2 mg/h every 12 hours for 48 
hours based on urinary sodium (UNa+) excretion .If UNa+  < 85 
mmol/d after 48 hrs, terlipressin infusion [SIFA (T)] was started 
at 4 mg/24 hrs,(max .upto 8 mg/24hr .Treatment was continued 
till the patient was clinically dry and with UNa+ >85 mmol/L . 
Similar patients admitted during the same period to other units 
received SMT; Arm II) for ACLF and its complications including 
lactulose, antibiotics, large volume paracentesis, terlipressin-al-
bumin therapy for HRS and therapy for other complications as 
per guidelines . Result:178 patients (87 Arm I,; 91 in ArmII II, 
SMT) were included between December2013 and December 
2015 . The etiology of cirrhosis and of the acute insult did 
not differ significantly between the two groups (p=NS) . Base-
line parameters including Serum(S) creatinine (1 .46±1 .09 vs . 
1 .36±1 .09), urine output (UO; 634±269 vs . 725±225 ml/
day), S . bilirubin (16 .7±10 .2 vs . 17 .4±9 .8 mg/dl), S .albumin 
(2 .4±0 .7 vs . 2 .5±0 .69); CTP (12 .1±1 .3 vs . 11 .7±1 .73); MELD 
(28 .7±8 .7 vs . 30 .1±7 .3); number of OF (2±1 .2 vs . 1 .8±1 .3) 
and CLIF-SOFA (9 .9±1 .7 vs . 10 .2±1 .5) were similar (p=NS) . 
Significant improvement after treatment was seen in ArmI for 
urine sodium (30 .4±18 to 244±116 mmol/24hrs; p=0 .00), 
UO (634±269 to 3700±1497ml/24hrs; p=0 .00) and S cre-
atinine (1 .46±1 .09 to 1 .29±0 .9; p=0 .05) but not in group II 
(S .creatinine 1 .36±1 .09 to 1 .35±1 .2; UO 725±225 ml/day to 
810±150ml/24hrs; p=NS) . 28-day survival (88 .5 vs . 67 .4%) 
was also better in Arm I (p=0 .001) . Broken up according to 
number of OF, survival for ACLF-0 in ArmI vs II was 100% 
(4/4) vs . 55 .6% (5/9) ; for ACLF-1 was 96 .7% (29/30) vs . 
64 .5% (20/31) (p=0 .00); for ACLF-2 was 83 .9% (27/31) vs . 
47 .6% (10/21) (p=0 .01) and for ACLF-3 was 77 .3% (17/22) 
vs . 48% (13/25) (p=0 .02) . Conclusion: SIFA(T) in ACLF with 

OF may improv renal function, high rates of complete mobiliza-
tion of ascites and better survival .  .
Disclosures:
The following people have nothing to disclose: Gaurav Pande, Kamlesh Kumar, 
Amit Goel, Abhai Verma, Hemant Nayak, Prabhat Sharma, Krishna V P, Samir 
Mohindra, Uday C . Ghoshal, Vivek A . Saraswat
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Pilot study of Orphenadrine as a new treatment for 
Muscle Cramps in Patients with Liver Cirrhosis.
Sherief Abd-Elsalam1, Ferial El-kalla1, Walaa Elkhalawany1, 
Samah Soliman1, Asmaa Elzeftawy1, Lobna Abo Ali1, Berihan 
Elemary2, Asem Elfert1; 1Hepatology and gastroenterology, Tanta 
university, Tanta, Egypt; 2Bussiness, Canadian International univer-
sity, Cairo, Egypt
Background& Aims: Muscle cramps markedly affect the quality 
of life in cirrhotic patients with no available highly effective 
treatment . The aim of this study was to assess the safety and 
efficacy of orphenadrine in treatment of muscle cramps in cir-
rhotic patients . Methods: The study enrolled 30 liver cirrhosis 
patients complaining of frequent muscle cramps (≥3 per week), 
randomized to receive either orphenadrine 100 mg or cal-
cium carbonate twice daily for 1 month . Severity, frequency 
and duration of the muscle cramps were assessed before and 
after treatment as well as recurrence after washout of the drug 
for 1 month . Side effects were recorded . Results: One month 
after treatment with orphenadrine: The frequency of muscle 
cramps decreased significantly to 0 .6 + 0 .74 compared to 
13 .2+5 .27 previously (p=0 .000), the duration of muscle 
cramps decreased from 9 .2 + 20 .63 to 0 .076 + 0 .15 minutes 
after treatment . The pain score improved significantly from 8 
+ 1 .46 to 1 .2 + 1 .42 (p=0 .000) . The number of days it took 
till the patients felt relief was significantly less in the patients 
taking orphenadrine than those receiving calcium (2 .93+1 .67 
versus 11 .67+8 .4) (p=0 .001) . One month into the trial; the fre-
quency of cramps and the pain score were significantly lower 
in the orphenadrine group than the group receiving calcium 
(0 .6+0 .737vs 8 .33 + 4 .67) and (1 .2+1 .42 vs 5 .6+0 .986) 
respectively (p=0 .000) . Following one month washout of the 
two treatments; the orphenadrine group had significantly less 
cramps and a lower pain score 2 .23+1 .1 vs 9 .21+5 .03 and 
4 .07+1 .28 vs 7 .133 + 0 .834 respectively (p=0 .000) . The 
side effects were few and consisted of dry mouth, drowsiness, 
nausea and vomiting, with no significant difference between 
the occurrence in the two groups . Conclusion: Orphenadrine 
is safe and effective in treatment of muscle cramps in cirrhotic 
patients .
Disclosures:
The following people have nothing to disclose: Sherief Abd-Elsalam, Ferial 
El-kalla, Walaa Elkhalawany, Samah Soliman, Asmaa Elzeftawy, Lobna Abo 
Ali, Berihan Elemary, Asem Elfert
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The impact of statins on mortality in patients with com-
pensated or decompensated alcoholic cirrhosis in a 
nationwide retrospective study
Ulrich C. Bang, Thomas Benfield, Flemming Bendtsen; University 
Hospital of Hvidovre, Hvidovre, Denmark
Background We wanted to assess the clinical impact of the 
use of statins in patients with various degrees of alcoholic cir-
rhosis . We used the Danish Nationwide databases from 1995 
through 2010 to identify patients with alcoholic cirrhosis (ICD-
10 code K70 .3) together with co-morbidity and use of statins 
in relation to mortality . Patients with a history of variceal bleed-
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ing, banding procedure or paracentesis were classified with 
decompensated alcoholic cirrhosis (DAC) and they entered the 
cohort at the time of diagnosis of DAC . The rest of the cohort 
were classified with compensated alcoholic cirrhosis (CAC) 
for whom cohort-entry was the time of cirrhosis diagnosis . 
However, for each patient with at least two statin dispensings, 
cohort entry was delayed up until the time of second statin 
dispensing to account for immortal time bias . We calculated 
a propensity score for dispensing of statins, which we used in 
a matched analysis with a user:non-user of statins ratio of 1:4 . 
We included age, year of cohort-entry, gender, socio-economic 
status, Charlson co-morbidity score, use of diuretics, and use of 
non-specific beta-blockers in the propensity score . Results Out 
of 17,424 patients with cirrhosis, we found 10,339 with CAC 
and 7,085 with DAC, and statins were used by 7 .1% of the 
patients with CAC and 5 .7% of the patients with DAC . After 
the matching proces we included 2,305 patients with CAC and 
1,225 patients with DAC in the propensity score matched anal-
ysis . Mean age at cohort entry was 56 years (SD 9) . During 
follow-up, 48% patients with CAC and 50% patients with DAC 
died with mortality rates of 172 (95%CI 162–183) and 218 
(95%CI 201–236) deaths per 1,000 person-years, respec-
tively . For CAC versus DAC we found a hazard-ratio of 0 .81 
(95%CI 0 .73–0 .89) . In the matched cohort with our predeter-
mined ratio of statins users and non-users, statins were expect-
edly used by 20% . Among the statin users, simvastatin was 
administered in 86% of the cases followed by atorvastatin with 
a 4% share . Among the patients with CAC and using statins we 
found a mortality-rate of 88 (95%CI 74–103) compared with 
a mortality rate of 200 (95%CI 188–214) among the patients 
not using statins . These numbers yielded a hazard-ratio of 0 .45 
(95%CI 0 .37–0 .53, p<0 .0001) . For the patients with DAC we 
found mortality rates of 142 (116–175) and 240 (221–262) 
for statin versus non-statin patients, respectively, and found a 
hazard-ratio of 0 .60 (95%CI 0 .48–0 .75, p<0 .0001) . Con-
clusion The use of statins was associated with a significantly 
decreased risk of death among patients with CAC or DAC in 
this retrospective study .
Disclosures:
The following people have nothing to disclose: Ulrich C . Bang, Thomas Benfield, 
Flemming Bendtsen
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Addition of GMCSF to Carbepenem improves the res-
olution an outcome of difficult to treat spontaneous 
bacterial peritonitis (SBP):A randomized controlled study 
(Clinical trials.GOV. no NCT02468089)
Vikash Prakash, Shiv K. Sarin, Ankur Jindal; Department of Hepa-
tology, institute of liver and biliary sciences,New Delhi, Delhi, 
India
Background-Advanced cirrhotics with SBP have high mortal-
ity despite aggressive antibiotic combinations .These patients 
show reduced monocyte HLA expression and poor host 
immune response to bacterial infections .A new approach of 
host immune modulation by using immunostimulatory agent, 
GM-CSF,was used with the aim to improve monocytic HLA-DR 
expression and decreasing gut bacterial translocation .Patients 
and Methods-61 consecutive cirrhotics with DTT-SBP [defined 
as nosocomial SBP developing >48 h of hospitalization,or 
non-response to 3rd Generation Cephalosporin] were random-
ized to Carbapenem (1g IV t .i .d x 5d)(Group A=32) or Car-
bapenem (same dose) plus GMCSF (1 .5 mcg/Kg daily IV till 
resolution or 5d) (Group B=29) in addition to daily IV albumin 
infusion (1g/kg/day) .We evaluated SBP response rate (>75 
% decrease in absolute neutrophil count;Absolute neutrophil 

count, ANC at 48 h) and resolution [ANC <250 cells/mm3) .
Results-Patients in Group A had higher SBP response[Group 
A: 75% vs Group B:27 .5%; p<0 .001] and resolution rates 
[62 .5% vs 17 .24%;p<0 .01] .They also had more frequent early 
response at Day 1 [40 .6% vs 6 .9%; p<0 .002] .In-hospital sur-
vival was greater in Group A than B among SBP responders 
at 48h (59 .3% vs 20 .7%; p<0 .002) and those with resolution 
of SBP (53 .1% vs 20 .7;p<0 .009) .The percentage change in 
ANC at day 1 was higher in Group A (93 .5%) than B (66 .6%)
(p<0 .001) .Presence of positive ascitic fluid culture (25%) had 
no impact on SBP response in Group A (85 .7% vs 85 .7%) 
but had lower SBP response rate in Group B (0 vs 72 .7%; 
p<0 .01) .One patient required discontinuation of GM-CSF due 
to raised blood white cell count >50000/mm3 on day 2 but 
achieved treatment response at 48h and SBP resolution by 
day 4 .Conclusion-Addition of GM-CSF to Carbepenem signifi-
cantly improves response rates in DTT-SBP and with improved 
survival .
Disclosures:
The following people have nothing to disclose: Vikash Prakash, Shiv K . Sarin, 
Ankur Jindal
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ENDURANCE-1: Efficacy and Safety of 8- versus 
12-week Treatment with ABT-493/ABT-530 in patients 
with Chronic HCV Genotype 1 Infection 
Stefan Zeuzem1, Jordan J. Feld2, Stanley Wang3, Marc Bourlière4, 
Heiner Wedemeyer5, Edward J. Gane6, Robert Flisiak7, Wan-
Long Chuang8, Steven L. Flamm9, Paul Y. Kwo10, Gladys Sep-
ulveda11, Ruth Soto-Malave12, Massimo Puoti13, Edward Tam14, 
Rafael Bruck15, Francisco Fuster16, Seung Woon Paik17, Franco 
Felizarta18, Bo Fu3, Teresa Ng3, Chih-Wei Lin3, Federico Mensa3; 
1J.W. Goethe University, Frankfurt, Germany; 2Toronto Centre for 
Liver Disease, University of Toronto, Toronto, ON, Canada; 3Abb-
Vie, North Chicago, IL; 4Hôpital Saint Joseph, Marseille, France; 
5Medizinische Hochschule Hannover, Hannover, Germany; 6Liver 
Unit, Auckland City Hospital, Auckland, New Zealand; 7Klinika 
Chorób Zakaznych i Hepatologii UM w Bialymstoku, Bialystok, 
Poland; 8Kaohsiung Medical University, Kaohsiung City, Taiwan; 
9Northwestern Feinberg School of Medicine, Chicago, IL; 10Indi-
ana University, Indianapolis, IN; 11Instituto de Investigación Cientí-
fica del Sur, Ponce, PR; 12University of Puerto Rico, San Juan, 
PR; 13AO Ospedale Niguarda Ca Granda, Milan, Italy; 14LAIR 
Centre, Vancouver, BC, Canada; 15Tel Aviv Medical Center, Tel 
Aviv, Israel; 16Centro de Investigaciones Clinicas Viña del Mar, 
Vina del Mar, Chile; 17Samsung Medical Center, Seoul, Korea (the 
Republic of); 18Private practice, Bakersfield, CA
Background: Hepatitis C virus (HCV) genotype (GT) 1 is the 
most prevalent of the 6 major HCV genotypes . Patients co-in-
fected with HIV-1 have poorer prognosis than those with HCV 
infection alone . ABT-493 (NS3/4A protease inhibitor, identi-
fied by AbbVie and Enanta) and ABT-530 (NS5A inhibitor) 
are pangenotypic, direct-acting antivirals (DAAs) with a high 
barrier to resistance and potent activity against common NS3A 
and NS5A variants . The phase 2 SURVEYOR-I study achieved 
a 97% (33/34) sustained virologic response (SVR) rate with 
no virologic failures in patients with genotype (GT) 1 infection 
without cirrhosis following once daily, 8-week treatment with 
ABT-493 + ABT-530 . Here we evaluate the safety and efficacy 
of 8- versus 12-weeks of treatment with co-formulated ABT-
493/ABT-530 in patients with chronic HCV GT1 infection with-
out cirrhosis, including those with HIV-1 co-infection . Methods: 
ENDURANCE-1 (NCT02604017) is a phase 3, randomized, 
open label, multicenter study enrolling patients without cirrho-
sis and with chronic HCV GT1 infection or HCV GT1/HIV-1 
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co-infection who are treatment-naïve or treatment-experienced 
(prior interferon [IFN] or pegIFN ± ribavirin [RBV], or sofosbu-
vir + RBV ± pegIFN therapy) . Patients were randomized 1:1 
to receive ABT-493/ABT-530 300mg/120mg once daily for 
either 8 (Arm B) or 12 (Arm A) weeks . The primary endpoint 
is an evaluation of the non-inferiority of SVR at post-treatment 
week 12 (SVR12) among mono-infected HCV GT1 DAA-naïve 
patients with 12 weeks of treatment to a pre-specified histori-
cal SVR12 rate of 97% . This is followed in sequential fashion 
by an evaluation of the non-inferiority in SVR12 rates among 
mono-infected HCV GT1 DAA-naïve patients for 8 versus 12 
weeks of treatment . Additional endpoints include evaluation of 
SVR12 rates among patients with HCV GT1/HIV-1 co-infection, 
and patients with prior sofosbuvir treatment-experience . Safety 
is assessed in all patients . Results: ENDURANCE-1 enrolled 
703 patients (352 in Arm A and 351 in Arm B), including 33 
(5%) patients with HCV GT1/HIV-1 co-infection, across 125 
sites worldwide . At baseline, mean HCV RNA was 6 .08 log10 
IU/ml, 73% of patients had non-CC IL28B genotype, 43% had 
GT1a subtype, and 15% were fibrosis stage F2-F3 . Enrollment 
is now complete; treatment and follow-up remain ongoing . 
Conclusions: The once-daily, IFN- and RBV-free ABT-493/ABT-
530 regimen is being investigated for 8 and 12 weeks in HCV 
GT1 treatment-naïve and treatment-experienced non-cirrhotic 
patients with or without HIV-1 co-infection . The non-inferiority 
of 8-week to 12-week treatment duration will be determined . 
Complete patient demographics, safety, and SVR12 data will 
be presented .
Disclosures:
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Roche, Abbott, Roche Diagnostics; Speaking and Teaching: BMS, MSD, Novar-
tis, ITF, Abbvie, Gilead
Edward J . Gane - Advisory Committees or Review Panels: AbbVie, Janssen, 
Gilead Sciences, Achillion, Merck; Speaking and Teaching: AbbVie, Gilead 
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Optimal Timing of Hepatitis C Treatment for Patients on 
the Liver Transplant Waiting List
Jagpreet Chhatwal6,1, Sumeyye Samur6,1, Brian Kues2, Turgay 
Ayer2, Mark S. Roberts3, Fasiha Kanwal4,5, Chin Hur6,1, Drew 
M. Donnell3, Raymond T. Chung1,6; 1Harvard Medical School, 
Boston, MA; 2Georgia Institute of Technology, Atlanta, GA; 3Uni-
versity of Pittsburgh, Pittsburgh, PA; 4Baylor College of Medicine, 
Houston, TX; 5Michael E. DeBakey Veterans Affairs Medical Cen-
ter, Houston, TX; 6Massachusetts General Hospital, Boston, MA
The availability of oral direct-acting antiviral (DAAs) has 
changed the hepatitis C virus (HCV) treatment paradigm in both 
pre- and post-liver transplant (LT) patients . There is a tradeoff 
between pre- versus post-LT treatment of HCV—treatment can 
improve liver functions but decrease the likelihood of LT . Our 
objective was to identify LT-eligible patients with decompen-
sated cirrhosis who will benefit (and not benefit) from pre-LT 
treatment based on their MELD scores . Methods: We simu-
lated a virtual trial comparing long-term outcomes of pre- versus 
post-LT HCV treatment with oral DAAs for genotype 1 and 4 
patients having MELD scores between10-40 . For this purpose, 
we developed a Markov-based microsimulation model, SIM-LT 
(simulation of liver transplant candidates), which simulated the 
life course of patients on the transplant waiting list . SIM-LT 
integrated data from recent trials of oral DAAs (SOLAR 1 and 
2), United Network for Organ Sharing (UNOS), and other 
published studies . SIM-LT followed patients on the transplant 
waiting list, tracked their MELD scores over time, and projected 
the natural history of their disease after LT . The outcomes of 
the model included expected life years, quality-adjusted life 
years (QALYs), 1-year and 5-year patient survival, and death 
from background and liver-related causes . Model-predicted 
patient-survival was validated with UNOS data . Results: The 
Figure shows change in life years by treating HCV pre- versus 
post-LT in patients having different MELD scores . On average, 
treating HCV before LT would increase life expectancy (and 
QALYs) if MELD ≤ 26, and could decrease at higher MELD . 
The threshold to treat HCV pre-LT varied between 22 and 26, 
depending on the UNOS region; was lower for UNOS regions 
3 10 and 11, and higher for regions 1, 2, 4, 5, 8 and 9 . 
Conclusions: Our findings suggest that the optimal threshold 
to treat HCV in decompensated cirrhosis patients on the trans-
plant waiting list is between 22–26, depending on the UNOS 
region . Patients below those MELD thresholds will benefit from 
HCV treatment before LT .
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Characterization of HEV kinetics during ribavirin mono-
therapy post transplantation 
Sebastien Lhomme3,4, Swati DebRoy1,2, Florence Abravanel3,4, 
Jacques Izopet3,4, Scott Cotler1, Nassim Kamar3,5, Harel Dahari1; 
1The Program for Experimental & Theoretical Modeling, Division of 
Hepatology, Department of Medicine, Loyola University Medical 
Center, Maywood, IL; 2Department of Mathematics and Computa-
tional Science, University of South Carolina-Beaufort, Bluffton, SC; 
3IFR-BMT, CHU Purpan, INSERM U1043, Toulouse, France; 4Labo-
ratory of Virology, CHU Purpan, Toulouse, France; 5Department of 
Nephrology, CHU Rangueil, Toulouse, France
Background&Aims: Hepatitis E virus (HEV) infection may 
cause chronic hepatitis in immunocompromised patients, 
especially transplant recipients . A 3 months course of ribavi-
rin (RBV) monotherapy is the accepted treatment . We previ-
ously showed that 1634R mutation in HEV polymerase was 
associated with higher HEV RNA concentrations in vivo and 
emerged in patients with treatment failure . Here we sought, 
for the first time, to characterize HEV kinetic patterns during 
RBV monotherapy in transplant receipts . Methods: 42 trans-
plant (liver n=9, kidney n=27, heart=3, lung=1, kidney+liver 
n=1 and kidney+pancreas n=1) recipients at a single center 
in France were included . HEV RNA levels were measured at 
baseline, at 72 hours, at weeks 1, 2, 3, 4, 8 and 12 during 
therapy and then 12 weeks after completion of therapy . HEV 
RNA was measured by qRT-PCR (limit of quantification 100 
cp/ml) . Viral kinetic (VK) patterns and slopes were estimated 
by using segmented linear regression (R 3 .1 .1) . VK pattern 
in 2 patients was not defined due to lack of frequent data . 
Results: Demographic data included a mean age of 51±11 
years, 30 (71%) were male, and 12 (29%) were female . 26 
(62%) achieved sustained virological response (SVR) . After 
a short mean pharmacological delay mean 4 .3 [95% confi-
dence interval, CI=2 .9-5 .8] d, HEV declined from mean base-
line level of 5 .6 [CI=5 .2-6 .0] log cp/ml by 4 VK patterns: 
(i) monophasic (n=17) slope 0 .23 [CI=0 .17-0 .28] log/day, 
(ii) biphasic decline (n=7): 1st slope 0 .22 [CI=0 .12-0 .3] log/
day followed by 2nd slower slope 0 .08 [CI=0 .06-0 .11] log/
day, (iii) triphasic (n=14): 1st slope 0 .26[CI=0 .2-0 .32] log/
day, then viral plateau level 2 .9 [CI=2 .0-3 .7] log cp/ml for at 
least 18 [CI=14-22] d, followed by final decline below detec-
tion, (iv) flat partial response (n=2): 1st decline slope 0 .17 and 

0 .18 log/day for 21 days followed by viral plateau 2 .2 and 
3 .9 log cp/ml until the end of therapy . While baseline char-
acteristics and outcome of therapy were not associated with 
identified VK pattern, the 1634R variant was more frequently 
detected at baseline in patients with a biphasic pattern (43%) 
than patients with monophasic (13%) or triphasic (0%) patterns 
(p=0 .04) . Conclusions: While ribavirin exerts only a moderate 
and transient antiviral effect against HCV, several patterns of 
viral kinetic patterns were observed for HEV, reminiscent of 
HCV response to interferon-alpha therapy . The impact of the 
1634R mutation on VK patterns deserves further study .
Disclosures:
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Jacques Izopet - Speaking and Teaching: BMS, ViiV HEALTHCARE, ROCHE 
DIAGNOSTICS, LFB, CERUS, BECKMAN COULTER, BIOMERIEUX
The following people have nothing to disclose: Sebastien Lhomme, Swati DebRoy, 
Scott Cotler, Nassim Kamar, Harel Dahari

256
Paired Liver biopsy, Fibrotest and FibroScan® before 
and after treatment with DAA in liver transplanted 
recipients with recurrent hepatitis C: diagnostic accuracy 
and concordance
Maria F. Donato1, Cristina Rigamonti2, Federica Invernizzi1, 
Giuseppe Colucci1, Mirella Fraquelli3, Marco Maggioni4, Barbara 
B. Antonelli5, Sara Monico1, Giorgio Rossi5, Massimo Colombo1; 
1Division of Gastroenterology and Hepatology, Fondazione IRCCS 
Ca’ Granda Ospedale Maggiore Policlinico, University of Milan, 
Milan, Italy; 2Azienda Ospedaliera Universitaria di Novara, 
Novara, Italy; 3Division of Gastroenterology and Endoscopy, Fon-
dazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Uni-
versity of Milan, Milan, Italy; 4Division of Pathology, Fondazione 
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, University 
of Milan, Milan, Italy; 5Division of Surgery and Liver Transplant, 
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 
University of Milan, Milan, Italy
Background: Non-invasive tools have been shown to reliably 
predict liver graft fibrosis and have been included in the man-
agement of hepatitis C virus (HCV) liver transplanted (LT) recip-
ients . Aims: To evaluate the diagnostic performance of Fibrotest 
(FT) and transient elastography (TE, FibroScan®) in detecting 
liver fibrosis as well as additional histological features before 
and after DAA and the role of DAA on graft fibrosis reversibil-
ity . Patients and methods: This retrospective study included con-
secutive HCV-LT recipients who underwent DAA at Maggiore 
Hospital Policlinico, Milan (Jan 2013 - July 2015), with paired 
liver biopsy (LB), FT and TE before and 6-12 months after DAA . 
Activity (A) and stage of fibrosis (F) were scored (METAVIR), 
presence of sinusoidal fibrosis (SF) and steatosis (S) were also 
recorded . The published 7 .9 and 12 kPa TE cut-off and 0 .48 
and 0 .74 FT cut-off were applied for F≥2 and F4 diagnosis, 
respectively . Changes were categorized as follows: ≥1 point F 
increase/decrease; 0 .2 increase/decrease of FT value; ≥30% 
increase/decrease TE value . Results: 31 patients were included 
(26 males, median age 56 yr, 65% CyA) . SVR was 97% . LB 
length was 4 cm (range 2-7) . Histological features, diagnostic 
performance of FT and TE before and after DAA treatment are 
shown in the Table . After DAA treatment A≥2, F≥2, F4, S did 
not change, whereas SF significantly decreased (p=0 .0003) . F 
increased in 10%, decreased in 23% and was stable in 68% of 
patients; TE increased in 13%, decreased in 45%, was stable in 
42% . Of patients with a TE decrease, 79% showed decrease/
disappearance of SF at LB vs . 29% with stable or increased TE 
(p=0 .01) . Conclusions: DAA significantly decreased the extent 
of sinusoidal fibrosis in LT recipients with recurrent hepatitis 
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C . TE showed overall better concordance with histology while 
both TE and FT properly assessed SF and its changes .
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Trends in Indications for Liver Retransplantation: Recur-
rent HCV progressively declining
George Cholankeril1,2, Ryan B. Perumpail3, Eric R. Yoo4, Andy 
Liu5, Menghan Hu6, Aijaz Ahmed3; 1Internal Medicine, Roger Wil-
liams Medical Center, Providence, RI; 2Internal Medicine, Boston 
University School of Medicine, Boston, MA; 3Division of Gastroen-
terology and Hepatology, Stanford University School of Medicine, 
Stanford, CA; 4Medicine, University of Illinois College of Medi-
cine, Chicago, IL; 5Medicine, California Pacific Medical Center, 
San Francisco, CA; 6Biostatistics, Brown University School of Public 
Health, Providence, RI
Introduction: Recurrent chronic hepatitis C (HCV) is the leading 
indication for liver retransplantation (LRT) . We aim to analyze 
temporal trends in HCV and other leading causes for LRT . Meth-
ods: Using the United Network for Organ Sharing database, 
we analyzed trends in adult LRT recipients from 2005-2014 
(Era 1: 2005-2009, Era 2: 2010-2014) . Indication for LRT was 
determined by recipients’ primary and secondary diagnosis 
code . HCV LRT recipients were determined to be HCV positive 
prior to LRT . LRT recipients with emergent indications, acute 
liver failure, primary non-function, hepatic artery thombosis 
and cryptogenic cirrhosis were excluded . Results: Overall from 
2005-2014, 2,624 LRT were performed . The top six indica-
tions for LRT included HCV, alcoholic liver disease (ALD), ALD/
HCV, autoimmune cirrhosis (AI), primary biliary cholangitis 
(PBC), and primary sclerosing cholangitis – ulcerative colitis 
(PSC-UC) and accounted for 72 .3% (1,896) of all LRT (Table) . 
HCV was the leading indication for LRT and accounted for 
38 .3% (1,005) of all LRT . PSC-UC had the longest mean time 
(months) to LRT (PSC-UC, 26 months; AI; 18; HCV, 14; PBC, 
14; ALD/HCV, 14) . Age at LRT was highest in HCV (53 years) 
and lowest in PSC-UC (41 years) . During the study period, the 
number of overall and HCV–related LRT declined 35 .1% and 
41 .4%, respectively . From Era 1 to 2, the number of overall 
LRT declined 23 .9% (Era 1: 1490; Era 2: 1134) and HCV LRT 
declined 12 .0% (Era 1: 602; Era 2: 403) . Conclusion: The 
number of LRT continues to decline with the distribution of the 
LRT indications gradually shifting . In the era of direct acting 
anti-viral therapy for HCV, the number of HCV LRT may con-
tinue to steadily decline .
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A Randomized Phase 3 Trial of Sofosbuvir/Velpatasvir/
Voxilaprevir for 8 Weeks and Sofosbuvir/Velpatasvir 
for 12 Weeks for Patients with Genotype 3 HCV Infec-
tion and Cirrhosis: The POLARIS-3 Study
Graham R. Foster1, Alex J. Thompson2, Peter J. Ruane3, Sergio 
M. Borgia4, Gregory Dore5, Kimberly Workowski6, Robert H. 
Hyland7, Jing Wang7, Evguenia S. Svarovskaia7, Luisa M. Stamm7, 
Diana M. Brainard7, Mani Subramanian7, John G. McHutchison7, 
Thomas Berg8, Kosh Agarwal9, Brian Conway10, Jordan J. Feld11, 
Bernard E. Willems12, Stuart K. Roberts13; 1Royal London Hospital, 
London, United Kingdom; 2Department of Gastroenterology, St. 
Vincent’s Hospital, Melbourne, VIC, Australia; 3Ruane Medical 
and Liver Health Institute, Los Angeles, CA; 4William Osler Health 
System, Brampton Civic Hospital, Brampton, ON, Canada; 5St 
Vincent’s Public Hospital, Sydney, NSW, Australia; 6Emory Univer-
sity, Atlanta, GA; 7Gilead Sciences, Inc, Foster City, CA; 8Medical 
Department of Hepatology and Gastroenterology, Charité Univer-
sitätsmedizin Berlin, Berlin, Germany; 9Institute of Liver Studies, 
Kings College Hospital, London, United Kingdom; 10Vancouver 
Infectious Disease Research and Care Centre, Vancouver, BC, 
Canada; 11Toronto Western Hospital Liver Centre, Toronto, ON, 
Canada; 12Centre Hospitalier de l’Université de Montréal, Mon-
tréal, QC, Canada; 13Alfred Hospital, Melbourne, VIC, Australia
Introduction: Patients with HCV genotype 3 infection, particu-
larly those with cirrhosis, have emerged in the current era of 
DAA regimens as a more difficult to cure population . Voxila-
previr (VOX, GS-9857) is a pangenotypic inhibitor of the HCV 
protease . We hypothesized that the addition of VOX to create 
a fixed dose combination (FDC) targeting 3 distinct viral pro-
teins would allow treatment to be shortened to 8 weeks while 
maintaining high rates of SVR12 . This Phase 3 study evaluates 
treatment with SOF/VEL/VOX FDC for 8 weeks and SOF/VEL 
FDC for 12 weeks in patients with genotype 3 HCV infection 
and cirrhosis . Methods: Patients at 84 sites in North America, 
Europe, Australia, and New Zealand were randomized 1:1 
to receive open-label SOF/VEL (400 mg /100 mg daily) FDC 
for 12 weeks or SOF/VEL/VOX (400 mg /100 mg /100 mg 
daily) FDC for 8 weeks . Patients were stratified according to 
their prior treatment with an interferon-based regimen . Patients 
had cirrhosis defined by liver biopsy, Fibroscan >12 .5 kPa, 
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or combined Fibrotest >0 .74 and APRI >2 .0 . HCV RNA was 
measured with the CAP/CTM HCV 2 .0 assay with LLOQ =15 
IU/mL . The primary endpoint compares the sustained virologic 
response 12 weeks after treatment (SVR12) of each treatment, 
to a pre-specified historic control rate of 83% . Secondary end-
points included safety and tolerability, viral resistance, and 
additional efficacy outcomes . Results: Of 219 patients ran-
domized and treated, 72% were male, 89% were white, 42% 
had the IL28B CC genotype, and 30% had previously failed 
treatment with an interferon-based regimen . Patients from the 
US (44%) and other regions (56%) were well represented . 
Most (90%) patients with treatment experience had received a 
Peg-IFN+RBV regimen . All patients had cirrhosis; the median 
platelet count was 139x103 cells/μL with 24% of patients hav-
ing a platelet count of <100 x103 cells/μL . Treatment was well 
tolerated; at the time of abstract submission, one patient has 
discontinued therapy due to an unrelated adverse event . No 
serious adverse events attributed to either study medication 
had been reported . Complete safety and SVR12 data for all 
patients will be presented . Conclusions: The single tablet reg-
imen of SOF/VEL/VOX for 8 weeks has the potential to be a 
safe, well tolerated and effective treatment option for genotype 
3 patients with cirrhosis .
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Changing Trends in Liver Transplantation for Acetamin-
ophen-Induced Liver Injury: Demographics, Rate of 
Transplant and Survival
George Cholankeril1,2, Ryan B. Perumpail3, Menghan Hu4, Andy 
Liu5, Eric R. Yoo6, Shiv K. Sarin7, Aijaz Ahmed3; 1Internal Med-
icine, Roger Williams Medical Center, Providence, RI; 2Internal 
Medicine, Boston University School of Medicine, Boston, MA; 
3Division of Gastroenterology and Hepatology, Stanford University 
School of Medicine, Stanford, CA; 4Biostatistics, Brown Univer-
sity School of Public Health, Providence, RI; 5Medicine, California 
Pacific Medical Center, San Francisco, CA; 6Medicine, University 
of Illinois College of Medicine, Chicago, IL; 7Hepatology, Institute 
of Liver and Biliary Sciences, New Delhi, India
Background Acetaminophen is the leading cause of drug-in-
duced liver injury (DILI) and constitutes majority of DILI-related 
liver transplants (LT) in United States (US) . We evaluated sur-
vival following liver transplantation in patients with acetamino-
phen-related DILI . Methods We conducted a cohort study using 
US national data from the United Network for Organ Sharing 
(UNOS) registry to evaluate temporal trends and 1-year post-LT 
survival in patients with acetaminophen-related DILI from 2000-
2014 . Demographic and clinical data were evaluated in two 
acetaminophen-DILI cohorts 1) candidates transplanted from 
2000-2006 and 2) candidates transplanted from 2007-2013 . 
Survival analysis was conducted using Kaplan-Meir methods . 
Results Overall from 2000 to 2014 a total of 553 DILI-related 
LT were performed, of which acetaminophen-induced DILI 
resulted in 254 (46%) LT . Although there was no discernable 
annual trend in LT associated with acetaminophen-related DILI, 
the number of cases with DILI secondary to acetaminophen 
peaked in 2007 and lead to 37 LT . When comparing two eras 
– 2000-2006 versus 2007-2013, the percentage of LT due to 
acetaminophen-related DILI increased from 43 .5% to 52 .4% . 
1-year post-LT survival was markedly improved (Figure) from 
2000-2006 to 2007-2013 from 67 .5% to 79 .3% (p-value = 
0 .05) . Liver transplant recipients from 2007-2013 were slightly 
older (34 .7 to 33 .7) with higher prevalence of female gender 
(58 .2% to 23 .5%) and Caucasian ethnicity (59 .2% to 22 .5%) . 
Conclusion Our data demonstrates changes in demographics, 
incremental increase in the rate of LT, and a marked improve-
ment in the short-term survival following liver transplantation in 
patients with acetaminophen-induced DILI in recent years .
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Liver-derived TGFβ1 contributes to the neurological 
decline associated with acute liver failure
Matthew McMillin1,2, Stephanie Grant1,2, Gabriel A. Frampton1,2, 
Sharon DeMorrow1,2; 1Texas A&M Health Science Center, Col-
lege of Medicine, Temple, TX; 2Central Texas Veterans Healthcare 
System, Temple, TX
Hepatic encephalopathy is a neurological complication that 
arises due to loss of liver function and is associated with 
increased blood-brain barrier permeability, neuroinflammation 
and subsequent onset of cognitive decline . We have previ-
ously shown that there is increased expression and secretion 
of transforming growth factor β (TGFβ1) from hepatocytes in a 
mouse model of acute liver failure and this increase in circulat-
ing TGFβ1 contributes to the opening of the blood brain bar-
rier and resulting neurological complications . The aims of this 
study were to definitively demonstrate that liver-derived TGFβ 
enters the brain and contribute to the pathogenesis of hepatic 
encephalopathy . Methods: Liver-specific TGFβ1 knockout mice 
(TGFβ1/Alb-Cre) and neuron-specific TGFβR2 knockout mice 
(TGFβR2/Thy1-Cre) were injected with azoxymethane (AOM; 
100 mg/kg ip) . In parallel, C57Bl/6 mice were treated with 
anti-TGFβ antibody (1 mg/kg; iv) 1 hour prior to AOM injec-
tion . Cognitive impairment was monitored by assessment of 
reflex responses and ataxia and livers, serum, brain tissue (for 
molecular analyses and edema assessments) and whole brains 
were collected . H&E staining and serum ALT and bilirubin levels 
were performed to assess liver damage . TGFβ1 and phosphor/
total SMAD2/3 expression was assessed by immunoblotting, 
immunohistochemistry, EIA and/or RT-PCR . Microglia activa-
tion was assessed by morphometric analysis of Iba-1 immuno-
reactivity . Results: TGFβ1 mRNA and protein expression were 
increased in liver and serum after AOM injection to wildtype 
mice . There was a concomitant increase in TGFβ1 protein lev-
els in the frontal cortex after AOM injection without a parallel 
increase in mRNA expression . The AOM-induced neurological 
decline and neuroinflammation was delayed in TGFβ1/Alb-
Cre mice but was associated with a decrease in liver dam-
age suggesting that the delay in the development of hepatic 

encephalopathy maybe as a result of reduced underlying liver 
damage . However, pretreatment with neutralizing TGFβ1 anti-
body, which reduced TGFβ1 in the serum and cortex, delayed 
the onset of neurological symptoms without protecting against 
the underlying liver damage . Furthermore, blocking TGFβR2 
specifically in the brain also delayed the onset of neurological 
symptoms without protecting against the underlying liver dam-
age . The expression of phosphor SMAD2/3 and microglia 
activation were decreased in all 3 groups of mice compared to 
their appropriate controls . Conclusions: Taken together, these 
data suggest that liver-derived TGFβ1 is responsible for the 
aberrant TGFβR2 signaling in neurons that contribute to the 
neurological complications associated with acute liver failure .
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Characterization of patients with acute severe autoim-
mune hepatitis from a French multicenter study (SUR-
FASA)
Eleonora De Martin1,5, Audrey Coilly1,5, Florent Artru2, Alexandra 
Heurgué-Berlot3, O Chazouilleres3, Georges-Philippe Pageaux4, 
Hélène Fontaine6, Victor de Ledinghen7, Odile Goria8, Jérôme 
Dumortier9, Sylvie Radenne10, Filomena Conti11, Christine Sil-
vain12, Pauline Houssel-Debry13, Camille Besch14, Maryline 
Debette-Gratien15, Marc Bourlière16, Laurent Alric17, Jerome 
Boursier18, Jean-Marie Peron17, Francois Durand19, Christophe 
Duvoux20, Vincent Leroy21, Vincent Di Martino22, Danielle M. 
Botta Fridlund23, Minello Anne24, Isabelle Ollivier-Hourmand25, 
Jean-Baptiste Nousbaum26, Jerome Gournay27, Gabriel Perlem-
uter28, Nathalie Ganne Carrié29, D Priso30, Virginie Tsilibaris30, 
Mylene Sebagh31, Helene Agostini32, Didier Samuel1,5, Jean-
Charles Duclos-Vallee1,5; 1Centre Hépato-Biliaire, AP-HP Hôpital 
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France; 10Hopital Croix Rousse, Lyon, France; 11CHU Pitié Sal-
petriere, Paris, France; 12CHU Poitiers, Poitiers, France; 13Hopital 
PONTCHAILLOU CHU RENNES, RENNES, France; 14CHU Stras-
bourg, Strasbourg, France; 15CHU Limoges, Limoges, France; 
16Hôpital St Joseph, Marseille, France; 17Hôpital Purpan Tou-
louse, Toulouse, France; 18CHU Angers, Angers, France; 19CHU 
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Grenoble, Grenoble, France; 22CHU Besancon, Besancon, France; 
23CHU – Hôpital de la Timone, Marseille, France; 24CHU Dijon, 
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Background: Autoimmune hepatitis (AIH) can present in an 
uncommon but severe even fulminant way, leading to liver 
transplantation (LT) or death in 80% of patients (pts) . Aim: To 
describe the characteristics of pts admitted with acute severe 
(AS) AIH and establish prognosis factors of treatment failure . 
Methods: Data from pts presented with AS-AIH between 2010 
and 2015 in 30 centers in France were recorded . The AS-AIH 
diagnosis was based on: 1 . IAIHG (International AutoImmune 
Hepatitis Group) score definite or probable 2 . PT < 50% or 
INR > 1 .5 any time from admission 3 . In the absence of 2nd 
criteria bilirubin > 200 umol/L 4 . No previous medical his-
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tory of AIH 5 . Biopsy-proven or native liver-proven AIH . A sin-
gle expert pathologist reviewed liver histology . Fibrosis stage 
was evaluated according to METAVIR score . Treatment failure 
was defined by LT or death . King’s college criteria were used 
for LT . Results:  Fifty-six pts were included, 35 (62%) female, 
median age: 53 [18-80] years . Eighteen (32%) pts had an 
extra-hepatic autoimmune disease . At admission: 10 (18%) 
pts presented with hepatic encephalopathy and 6 (11%) with 
clinical ascites . Twenty-six (48%) pts were admitted in intensive 
care unit . Median IgG level was 22 .5 [4-62]; ANA > 1:80 
n=19 (34%), ASMA > 1:80 n=19 (34%) . Biology at admis-
sion showed: total bilirubin 246 [16-591] umol/L, ALT 949 
[41-3003] IU/L, INR 2 .5 [1 .37-9], and creatinine 71 umol/L 
[47-309] . Median MELD score was 28 [19-40] . Cirrhosis was 
detected in 20% of pts . Forty-eight (86%) pts underwent ste-
roids therapy with a median interval time since admission of 
4 .5 [0-22] days and the other 8 pts underwent LT . Median 
steroids therapy duration for pts who underwent LT or died was 
8 [2-41] days . Factors significantly associated with treatment 
failure were INR at admission (p=0 .0059) and the increase of 
INR of 0 .3 [-0 .2 – 3 .7] on day 7 (p=0 .0161) . During the hos-
pitalization 15 (28%) pts developed an infection with an inter-
val time since admission of 7 [3-33] days, 13 (87%) among 
treated pts . LT was performed in 23 (41%) pts with median 
interval time since admission of 10 [2-42] days . Five (9%) pts 
died with an interval time since admission of 26 [24-39] days, 
only 1 died after LT, the others due to disease severity, despite 
steroids therapy . LT-free survival at 7, 15 and 30 days was 
85%, 64% and 48% respectively . Conclusion: In AS-AIH pts 
despite steroids therapy, outcome is poor with LT-free survival 
at 1 month of 48% . Factors associated with treatment failure 
are INR at admission and the increase of INR after 7 days of 
therapy . The data of the overall series including 150 pts will 
be presented .
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Unsupervised clustering of immune activation markers 
at presentation in pediatric acute liver failure reveals 4 
markers associated with short-term survival with native 
liver.
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Purpose: Our goal was to identify clusters of subjects with pedi-
atric acute liver failure (PALF) based on levels of circulating 
immune activation (IA) markers (IAM), and test the hypothesis 
that the groups would differ by clinical phenotype and out-
comes . Methods: 47 subjects who met eligibility criteria for 
entry into the NIH-supported PALF multicenter study (24 males; 
17 APAP or drug toxicity, 15 indeterminate, 7 autoimmune or 
HLH and 8 other diagnoses) provided blood samples during 
their initial hospitalization, within 6 days of enrollment, for 
analysis at a central immunolaboratory . 12 IAMs assessed by 
flow cytometry and IMMULITE assay were transformed to fold 
of age-specific lower or upper limits of normal (ULN) . An unsu-
pervised hierarchical analysis of the expression results clustered 
subjects into groups that were examined with respect to clinical 
data and 21-day outcomes using exact chi-square statistics for 
percentages and non-parametric statistics for continuous vari-
ables . Stepdown Bonferroni adjusted p-values are reported for 
post-hoc cluster comparisons . Results: 47 subjects with the most 
complete set of 12 IAMs clustered into 3 groups . Four IAMs 
were sufficient to define group assignments: % perforin+ and % 
granzyme+ CD8 cells, absolute # of CD8 cells and IL2SR levels . 
For all of these IAMs, “abnormal” values were above the ULN . 
Groups segregated by relative degree of IA, with 10 subjects 
being in the High IA group (IL2SR: 3 .5 x ULN; % perforin+ CD8 
cells: 2 .2 x ULN; % granzyme+ CD8 cells: 1 .2 x ULN), 15 in 
the Medium IA group (IL2SR: 1 .3 x ULN; % perforin+ CD8 cells: 
0 .3 x ULN; % granzyme+ CD8 cells: 0 .2 x ULN) and 22 in the 
Low IA group (IL2SR: 0 .8 x ULN; % perforin+ CD8 cells: 0 .03 
x ULN; % granzyme+ CD8 cells: 0 .07 x ULN) . The median ALT 
level, final PALF diagnosis and survival with native liver (SNL) 
at 21 days differed significantly among groups (see Table), as 
did peak coma grade (p=0 .048) . No deaths occurred within 
21 days in the study cohort . Conclusion: Unsupervised analysis 
of circulating IAMs segregated PALF subjects into 3 groups with 
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distinct clinical phenotypes and outcomes . High expression 
of granzyme and perforin on CD8 lymphocytes and elevated 
IL2SR levels at presentation have a higher percentage of partic-
ipants with an indeterminate etiology, lower ALT levels, higher 
peak coma grades and lower SNL than those with low levels 
of these markers .

Disclosures:
Alexander G . Miethke - Grant/Research Support: Shire plc
Steven H . Belle - Grant/Research Support: Rottapharm!Madaus
The following people have nothing to disclose: Mike A . Leonis, Lin Fei, Regina M . 
Hardison, Jacob Bleesing, John Bucuvalas, Robert H . Squires
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Transplant Listing and Outcomes in Acetaminophen-In-
duced Acute Liver Failure: A Multi-Center Analysis
Okeefe L. Simmons1, Caitlyn Ellerbe2, William M. Lee1; 1Depart-
ment of Internal Medicine, University of Texas Southwestern Med-
ical Center, Dallas, TX; 2Department of Public Health Sciences, 
Medical University of South Carolina, Charleston, SC
Background: Although acetaminophen-induced acute liver fail-
ure (APAP-ALF) is the most common cause of ALF in the United 
States and Europe, APAP-ALF patients are listed for liver trans-
plantation (LT) at a disproportionally low rate compared to non-
APAP etiologies of ALF . This discrepancy in part relates to the 
more favorable transplant-free outcome associated with APAP-
ALF (66%), compared to ~20-25% for other causes . Other 
presumed reasons for not listing include psychosocial concerns, 
primarily substance abuse and/or a willful suicide attempt . To 
date, no large studies have examined the reasons why more 
APAP-ALF patients are not listed for transplantation . Methods: 
1,859 subjects were enrolled in the ALFSG registry between 
January 1, 2000 and December 31, 2015 with a diagnosis 
of ALF, including 872 APAP-ALF patients who met criteria: a 
history of potentially toxic APAP ingestion, measurable APAP 
level in the serum, and/or ALT>1000 with any history of APAP 
ingestion irrespective of APAP level . Subjects were classified 
as intentional (37 .3% of APAP subjects) if ingestion occurred 
at a single time point usually with admission of suicidal intent; 
patients were classified as unintentional (51 .7%) with multiple 
time point ingestions without suicidal intent, or otherwise clas-
sified as unknown (11 .0%) if intent could not be determined . 
Extensive clinical and laboratory data were collected for the 
first 7 days or until transplant, discharge or death . Results: Of 
the APAP-ALF subjects, 79% were not listed for transplant, of 
whom 75% were spontaneous survivors at 21 days . Of the 
patients listed for LT, 34% received an organ, and 29% died 
(47/54) prior to LT . Among APAP-ALF subjects, suicidal patients 
tended to be younger (p <0 .001), but were otherwise similar 
in most demographic and laboratory parameters . There were 
no differences observed between suicidal and unintentional 
patients in interventions (N-acetylcysteine, vasopressors, renal 
replacement therapy), listing rate, transplantation, or death 
(regardless of listing status) . Suicidal patients were more likely 
to have a psychiatric concern which precluded them from list-
ing (38 .7% vs 27 .5%), though among psychiatric reasons they 

were less likely to have active substance abuse (43% vs 91%) . 
Conclusions: Despite a presumed bias against the intentional 
APAP overdose patient, there were no differences observed 
between intentional and unintentional APAP-ALF patients in 
the frequency of interventions (N-acetylcysteine, vasopressors, 
renal replacement therapy), listing rate, or outcomes, including 
transplantation or death .
Disclosures:
William M . Lee - Consulting: Novartis, Sanofi, Syntimune; Grant/Research Sup-
port: BMS, Merck, Gilead
The following people have nothing to disclose: Okeefe L . Simmons, Caitlyn 
Ellerbe
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Sex Differences in Acetaminophen and Non-Acetamino-
phen Drug-Induced Acute Liver Failure
Jessica Rubin1, Michelle Gottfried3, Bilal Hameed1, William M. 
Lee2, Monika Sarkar1; 1UCSF, San Francisco, CA; 2University of 
Texas Southwestern, Dallas, TX; 3Medical University of South Car-
olina, Charleston, SC
 Background and Aims Sex differences in most chronic liver 
diseases are evident, though fewer data are available in acute 
liver failure (ALF) . We previously found that women with acet-
aminophen-induced ALF (APAP ALF) have higher-grade enceph-
alopathy and more critical care needs than men . It is unknown 
whether these differences apply to non-APAP drug-induced 
acute liver failure (non-APAP ALF) . Methods In this retrospective 
study, we investigated sex differences in the natural history of 
APAP and non-APAP ALF among patients enrolled in the Acute 
Liver Failure Study Group (ALFSG) cohort between January 
2000 and July 2015 . Results The majority of both APAP ALF 
patients (n=864) and non-APAP ALF patients (n=211) were 
women (65% and 76%, respectively) . While women with APAP 
ALF were older than their male counterparts, men and women 
with non-APAP ALF were similar in age . Women in both groups 
were more likely than men to have comorbid psychiatric dis-
ease (Table 1), though the incidence of psychiatric disease 
among women with APAP ALF was higher than among women 
with non-APAP ALF (60% vs 20%, p<0 .01) . On presentation, 
men with APAP ALF had worse lab parameters than women, 
including significantly higher median ALT (4701 vs 3430, 
p<0 .01), creatinine (2 .5 vs 1 .7, p<0 .01), and MELD scores 
(35 vs 32, p<0 .01) . In patients with non-APAP ALF, only creat-
inine was greater in men (1 .4 vs 1 .1, p < 0 .01) . Women with 
APAP ALF were more likely than men to have severe enceph-
alopathy on admission (59% vs 42%, p <0 .01); presence of 
severe encephalopathy was similar between women and men 
with non-APAP ALF (33% vs 24%, p=0 .18) . Similarly, while 
women with APAP ALF were more likely than men to require 
intubation, vasopressors, and mannitol, men and women with 
non-APAP ALF had similar critical care needs . There were no 
differences in survival at 21 days between men and women 
in either group (Table 1) . Conclusions Women are more likely 
than men to present with APAP and non-APAP ALF, suggest-
ing increased sensitivity to hepatotoxicity or more frequent 
use of hepatotoxic medications by women . Sex differences in 
drug metabolism should be explored to further understand the 
increased critical care needs in women with APAP ALF .
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Deletion of P53 Results in Faster Liver Regeneration 
Despite Higher Liver Injury After Acetaminophen Over-
dose
Prachi C. Borude, Bharat Bhushan, James Weemhoff, Hartmut 
Jaeschke, Udayan Apte; Department of Pharmacology, Toxicology 
and Therapeutics, University of Kansas Medical Center, Kansas 
City, KS
Acetaminophen (APAP) overdose is the leading cause of Acute 
Liver Failure (ALF) with limited treatment options . Timely stim-
ulation of liver regeneration plays a critical role in survival 
after APAP overdose . We have previously shown that high 
regeneration-inhibiting doses of APAP induced significant DNA 
double strand breaks, inhibited DNA repair and prolonged 
activation of cell cycle checkpoints leading to delayed liver 
regeneration . This was accompanied by sustained p53 stabi-
lization and activation of several p53 target genes . However, 
the role of p53 in liver injury and subsequent regeneration 
after APAP overdose is not known, which was investigated in 
this study . Eight-week-old male whole body p53 knockout (KO) 
mice were treated with 300 mg/kg APAP and liver injury and 
regeneration were studied over a time course of 0 to 96 hr . 
Initial liver injury was similar in WT and p53KO mice at 6 and 
12 hr but p53KO mice had significantly higher liver injury at 
24 hr after APAP overdose as determined by both plasma ALT 
levels and histology . Depletion of hepatic GSH and formation 
of APAP protein adducts were similar in WT and p53KO mice 
indicating that APAP metabolism was not affected by deletion 
of p53 . However, p53KO mice showed a delay in clearance 
of APAP adducts and sustained activation of JNK correlating 
with higher liver injury . Liver injury declined in both WT and 
p53KO mice equally at 48 and 72 hr after APAP adminis-
tration . Interestingly, liver regeneration determined by PCNA 
and Ki-67 staining and Cyclin D1 expression demonstrated 
that p53KO mice had rapid liver regeneration in spite of very 
high liver injury . The higher liver injury and rapid regeneration 
was independent of p21, which was equally activated in both 
WT and p53KO mice . These data indicate that p53 provides 
protection from progression of liver injury and also regulates 
initiation of liver regeneration after APAP overdose . Our stud-
ies have revealed a novel role of p53 and the DNA damage 
and repair system in regulation of APAP-induced liver injury 
and regeneration .
Disclosures:
The following people have nothing to disclose: Prachi C . Borude, Bharat Bhu-
shan, James Weemhoff, Hartmut Jaeschke, Udayan Apte
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Comparison of MELD, CLIF-C Consortium score, KCH 
Criteria and ALF Early Dynamic Model for Outcome in 
Viral Hepatitis-related Acute Liver Failure
. Shalimar1, Saurabh Kedia1, Soumya J. Mahapatra1, Baibaswata 
Nayak1, Dawesh P. Yadav1, Bhaskar Thakur2, Subrat K. Acha-
rya1; 1Gastroenterology, All India Institute of Medical Sciences, 
New Delhi, India; 2Biostatistics, All India Institute of Medical Sci-
ences, New Delhi, India
Background and Aims: Multiple prognostic scores are avail-
able for acute liver failure (ALF) . We have previously reported 
(Kumar R, Gut 2012) ALF early dynamic model (ALFED) to be 
better than King’s College Hospital (KCH) criteria and model 
for end stage liver disease (MELD) . A new score- chronic liver 
failure consortium acute on chronic liver failure (CLIF-C ACLF) 
has been reported to predict mortality in ACLF . Our objective 
was to compare the ALFED score with KCH, MELD, MELD-Na 
and CLIF-C ACLF scores in patients with ALF . Methods: All con-
secutive patients with ALF at a tertiary care centre in India 
were included . The KCH, MELD, MELD-Na, ALFED and CLIF-C 
ACLF scores were calculated . Area under receiver operator 
characteristic curves (AUROC) were compared with DeLong 
method . The sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), likelihood ratio (LR) and 
diagnostic accuracy (DA) were reported . Results: Of the 128 
patients included in the study, 83 (64 .8%) died . The predomi-
nant etiology was hepatitis viruses 115 (89 .8%) . The discrim-
ination of mortality with baseline values of prognostic scores 
(MELD, MELD-Na, ALFED, CLIF-C ACLF and KCH) was modest 
(AUROC: 0 .65-0 .77) . The AUROC increased on day 3 for all 
scores, except KCH criteria . On day 3 of admission, ALFED 
score had the highest AUROC 0 .95, followed by CLIF-C ACLF 
0 .88, MELD 0 .82, MELD-Na 0 .78 and KCH 0 .53 . The AUROC 
for ALFED was significantly higher than MELD, MELD-Na and 
KCH (P < 0 .001 for all) and CLIF-C ACLF (P = 0 .04) . ALFED 
score ≥ 4 on day 3 had the best sensitivity (85 .9%), specificity 
(90 .2%), PPV (94 .4%), NPV (77 .1%), LR positive (8 .8) and 
DA (87 .4%) for predicting mortality . Conclusions: Dynamic 
assessment of prognostic scores predicts outcome better . ALFED 
performs better than KCH, MELD, MELD-Na and CLIF-C ACLF 
scores for predicting outcome in viral hepatitis-related ALF .

Receiver operating characteristic curve (ROC) of various ALF 
prognostic scores and mortality . (A) The area under ROC curve 
on day of admission of MELD, MELD-Na, ALFED, CLIF-C ACLF 
and King’s College Hospital criteria were 0 .77, 0 .77, 0 .68, 
0 .76, and 0 .65 respectively . (B) The area under ROC curve on 
Day 3 of admission of MELD . MELD-Na, ALFED, CLIF-C ACLF, 
and King’s College Hospital criteria were 0 .82, 0 .78, 0 .95, 
0 .88, and 0 .53 respectively .

Disclosures:
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Combining Chronic Liver Failure-Sequential Organ 
Failure Assessment(CLIF SOFA) criteria with Asia-Pacific 
Association for the Study of Liver (APASL) criteria pre-
dicts short term mortality of Acute on chronic liver fail-
ure (ACLF) better than APASL criteria alone
Krishnadas Devadas, Santosh K. yadav; Medical Gastroenterol-
ogy, Government Medical College, Trivandrum, Trivandrum, India
Background: ACLF is a new entity used to describe patients 
with acute complication of cirrhosis with organ failure(s) . In 
contrast to acute decompensation of compensated cirrhosis, 
ACLF has a high 1 and 3 month mortality . Aims: To see if appli-
cation of CLIF SOFA criteria in patients diagnosed as ACLF by 
APASL criteria improves prediction of short mortality (at 28 
days and 90days) . Methods: This study, a single center pro-
spective observational study included 100 ACLF patients as per 
APASL definition, admitted in an University hospital in South 
India . These patients were reclassified into ACLF and no ACLF 
groups using CLIF SOFA criteria . Results: Alcohol was the most 
common cause of chronic liver disease (62%) followed by Hep-
atitis B(19%) and Nonalcoholic steatohepatitis(12%) . Active 
alcoholism was the most common precipitating event in 53 (53 
%),followed by infection 31 (31 %) . There as more than one 
precipitating event in 24 (24 %) . Out of the 100, 72 patients 
were classified as ACLF by both CLIF SOFA and APASLcriteria 
(Group A) and 28 patients had ACLF by APASL criteria only 
(Group B) . Bacterial infection (p value 0 .024) and coagulation 
failure (59 .7 % vs 7 .1 % p <0 .001) was significantly higher 
in Group A . Mortality at 28 days and 90 days was higher in 
Group A (44 .4% vs 7 .1%, p <0 .001 and 63 .9% vs 32 .1%, 
p<0 .004) . As per CLIF SOFA ACLF definition, the 72 patients 
were graded as ACLF grade 1, 11 .1 % (n=8), ACLF grade 2, 
38 .9 % (n=28), ACLF grade 3, 50 % (n=36) . In these ACLF 
patients, the most common organ failure was cerebral failure 
(80 .6%) followed by liver failure (70 .8%), coagulation fail-
ure (59 .7%), renal failure (16 .7%), renal dysfunction (22 .2%), 
cardiac failure (22 .2%) and respiratory failure (12 .5 %) . 28 
day mortality in patients with no ACLF, ACLF grade 1, ACLF 
grade 2 and ACLF grade 3 as per CLIF-SOFA criteria was 7 .1 
%, 25 %, 25% and 63 .9% and 90 day mortality was 32 .1%, 
37 .5 %, 57 .1 % and 75 % respectively . Compared to patients 
without ACLF, ACLF patients as per CLIF-SOFA criteria had 
significantly higher international normalized ratio (INR), serum 
creatinine, total leucocyte count, Child-Pugh and MELD score, 
lower serum sodium and Hepatic encephalopathy (p value 
<0 .05)  . Conclusions: According to our study clinical profile of 
ACLF in our population is similar to the western population with 
active alcoholism and infection being most common precipitat-
ing event . Combining CLIF-SOFA criteria with APASL definition 
of ACLF is better than APASL definition alone in predicting 28 
day and 90 day mortality .
Disclosures:
The following people have nothing to disclose: Krishnadas Devadas, Santosh 
K . yadav
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Characteristics and outcomes of patients with Hepatitis 
B virus (HBV) related Acute-on-Chronic Liver Failure 
(ACLF) by a new classification according to the severity 
of underlying liver disease
Fangfang Liu1,2, Hong Zang3, Shaoli You1, Bing Zhu1, Yawei 
Zhang2, Zhihong Wan1, Shaojie Xin1; 1Liver Failure Treatment and 
Research Center of Beijing 302 Hospital, Beijing, China; 2Yale 
School of Medicine, New Haven, CT; 3. Liver Transplantation and 
Research Center of Beijing 302 Hospital, Beijing, China
Background:A new definition and classification for ACLF was 
proposed including the entire spectrum of chronic liver dis-
eases and categorized them as type A(non-cirrhotic), type 
B(cirrhosis),and type C(decompensated cirrhosis) .We aimed 
to analyze the characteristics and outcomes of patients with 
HBV related ACLF according to the new classification . Meth-
ods:1,240 patients with HBV related ACLF defined by Asian 
Pacific Association for the Study of the Liver criteria were ana-
lyzed . Precipitants, response, organ failure, and transplant-free 
survival rates were evaluated and compared between patients 
with the 3 types . Results:Reactivation of HBV was the most 
prevalent precipitant in patients with type A (81 .8%) compared 
to patients with type B (73 .4%) and C(41 .5%)(P<0 .001) .Sep-
sis and ischemic were more common precipitants in patients 
with type C(22 .2% and 24 .4%) compared to patients with 
type A(6 .0% and 0 .2%) and B(13 .4% and 1 .8%)(P<0 .001) .
MELD-Na score and CLIF Consortium ACLF score (CLIF-C 
ACLFs) were higher in patients with type C in comparison with 
others (P<0 .001) . The CLIF-C ACLFs showed a higher ability in 
predicting 90-day transplant-free mortality compared to other 
scores in patients with Type C (AUROC=0 .7071, P=0 .021) .
Infections (including spontaneous bacterial peritonitis and 
pneumonia) were higher in patients with type C(63 .7%) than 
in patients with types A (36 .1%) and B (54 .4%)(P<0 .001) . 
Kidney failure was the most common organ failure, with the 
higher incidence of 14 .8% in patients with type C compared 
to patients with type A(1 .4%) and B(5 .8%)(P<0 .001) .The 
28-d(72 .2%, 48 .9% and 41 .4% for types A, B and C, respec-
tively P <0 .001), 90-d(54 .4%, 27 .3% and 15 .8% for types A, 
B and C, respectively P <0 .001), and the 1-year transplant-free 
survival rate(48 .5%, 22 .2% and 7 .5% for types A, B and C, 
respectively P <0 .001) were different by ACLF subtype . ACLF 
subtype and CLIF-C ACLFs were both independent risk factors 
in predicting 28d, 90d, and 1 year transplant-free survival 
rates in patients with HBV related ACLF(P<0 .001) . Conclu-
sion:The new ACLF classification according to the severity of 
underlying liver disease was clinically useful because different 
injury, response, and organ failure could be predicted, which 
also suggests different management strategies and different 
outcomes .

CLIF-Cs in predicting 90d mortality in typeC and K-M analysis 
according to ACLF type
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Peroxisome proliferator-activated receptor alpha acts 
as a mediator of endoplasmic reticulum stress-induced 
hepatocyte apoptosis in acute liver failure
Feng Ren, Li Zhang, Xiangying Zhang, Hongbo Shi, Sujun Zheng, 
Yu Chen, Zhongping Duan; Beijing Youan Hospital, Capital Med-
ical University, Beijing, China
Background & Aims: Peroxisome proliferator-activated receptor 
α (PPARα) activation has been reported to ameliorate liver 
injury in cases of acute liver failure (ALF) . However, its intrinsic 
protective and regulatory mechanisms in ALF remain largely 
undetermined . Endoplasmic reticulum stress (ER stress) has 
been increasingly recognized as an important mechanism in 
various liver diseases . The aim of the present study was to test 
the hypothesis that PPARα activation inhibits ER stress-induced 
hepatocyte apoptosis, thereby protecting against ALF . Methods: 
In a murine ALF model induced by D-galactosamine (D-GalN) 
and lipopolysaccharide (LPS), Wy-14,643 was administered to 
activate PPARα, and 4-phenylbutyric acid (4-PBA) was admin-
istered to relieve ER stress . Results: PPARα was essential for 
preventing the development of ALF pathology, because admin-
istration of its specific inducer, Wy-14,643, alleviated the 
hepatocellular damage, as evidenced by the reduced serum 
alanine aminotransferase (ALT) levels and well-preserved liver 
architecture compared with that of controls . The protective 
effect of PPARα activation resulted from the suppression of ER 
stress-induced hepatocyte apoptosis . Indeed, (1) PPARα activa-
tion decreased the expression of glucose-regulated protein 78 
(Grp78), Grp94 and C/EBP-homologous protein (CHOP) in 
vivo; (2) the liver protection by 4-PBA was due to the induction 
of PPARα expression, because 4-PBA pretreatment promoted 
up-regulation of PPARα, and inhibition of PPARα by small inter-
fering RNA (siRNA) treatment reversed liver protection and 
increased hepatocyte apoptosis; (3) in vitro PPARα activation 
by Wy-14,643 decreased the hepatocyte apoptosis induced 
by severe ER stress, and PPARα inhibition by siRNA treatment 
decreased the hepatocyte survival induced by mild ER stress . 
Conclusions: Here, we demonstrated that PPARα activation con-
tributes to liver protection and decreases hepatocyte apoptosis 
in ALF, particularly through regulating ER stress . Our findings 
may provide a rationale for targeting PPARα as a potential 
therapeutic strategy to ameliorate ALF .
Disclosures:
The following people have nothing to disclose: Feng Ren, Li Zhang, Xiangying 
Zhang, Hongbo Shi, Sujun Zheng, Yu Chen, Zhongping Duan

270
Phosphatidylethanol (PEth) in Blood as Marker of Alco-
hol Relapse (AR) in Subjects with Severe Alcoholic Hepa-
titis (sAH) in the ELAD Phase 3 Clinical Trial
Ross Mac Nicholas1, Ram M. Subramanian2, Julie A. Thompson3, 
Ali Al-khafaji4, David J. Reich5, Tarek I. Hassanein6, Lewis W. 
Teperman7, Zheng Li8, Robert Ashley8; 1National Liver Transplant 
Unit, St Vincent’s University Hospital, Dublin, Ireland; 2Hepatol-
ogy, Emory University School of Medicine, Atlanta, GA; 3Hepatol-
ogy, University of Minnesota Medical Center, Minneapolis, MN; 
4Transplant Intensive Care Unit, University of Pittsburgh Medical 
Center, Pittsburgh, PA; 5Transplant Surgery, Drexel University, Phil-
adelphia, PA; 6Hepatology, Southern California Research Cen-
ter, Coronado, CA; 7Surgery, Northwell Health, Manhasset, NY; 
8Vital Therapies, Inc., San Diego, CA
Purpose/Background: sAH is associated with high mortality . 
No therapy has improved short or long term mortality and AR 
may adversely affect clinical outcome . Self-reporting of AR is 

unreliable and likely underestimates alcohol consumption . A 
positive (>20ng) PEth blood test result is reported to have 73% 
sensitivity for chronic excessive alcohol abuse over the previous 
2-3 weeks and false positives have not been found . Our aim 
was to determine whether PEth could be used to establish AR 
and to evaluate whether AR was important in the determination 
of treatment with the ELAD System . Methods: Adults with sAH 
were randomized 1:1 to standard of care (SOC) plus con-
tinuous 3-5d ELAD treatment (ELAD) or SOC alone (Control) . 
Blood samples for PEth testing were obtained at randomiza-
tion, hospital discharge, and then weekly thereafter during 
home visits until 91d post-randomization and analyzed by a 
central lab . Self-reporting of alcohol consumption were also 
obtained weekly post-discharge using the timeline followback 
calendar . Primary outcome was survival at 91d . No data were 
revealed until after study data lock . Results: 203 subjects were 
randomized (ELAD 96, Control 107) . Using intention to treat 
analysis, the overall and 91d survival rates were similar in the 
2 groups . 120/203 subjects were discharged (56/96 ELAD, 
64/107 Control) . 76% of discharged subjects were still alive 
at 91d . AR determined by at least one positive PEth result 
occurred in 40 .8% of discharged subjects . Fewer ELAD sub-
jects had positive post-discharge PEth than controls (28% vs 
52%, p<0 .05) . Of 49 subjects with a positive PEth test post-dis-
charge, only 14 (28 .6%) self-reported alcohol use (p<0 .05) . 
45/49 subjects (91 .8%) with evidence of AR were alive at 91d 
vs 46/71 (64 .8%) with no evidence of AR (p<0 .05) . Subjects 
with AR were younger, and had lower MELD, creatinine and 
bilirubin level at screen and discharge than those without AR 
(p<0 .05) . Conclusions: PEth testing could be applied routinely 
to determine post-discharge AR in a population of sAH subjects 
followed for 91d . Self-reporting significantly underestimated 
AR compared with PEth . Higher AR in Control subjects did 
not adversely affect 91d survival or confound interpretation of 
study outcome . AR was inversely related to sAH disease sever-
ity at screen and discharge; the healthier patients were more 
prone to AR . There were significantly fewer deaths in subjects 
with AR during the 91d follow up period . PEth can play an 
important role in identifying those patients recovering from sAH 
who have AR, and who may be healthy enough for additional 
rehabilitation interventions .
Disclosures:
Julie A . Thompson - Consulting: Vital therapies
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Sciences, Merck Sharp & Dohme, NGM BioPharmaceuticals, Ocera Therapeu-
tics, Salix Pharmaceuticals, Sundise, TaiGen Biotechnology, Vital Therapies, 
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Lewis W . Teperman - Advisory Committees or Review Panels: Vital Therapies; 
Grant/Research Support: Gilead, Vital Therapies; Speaking and Teaching: Gil-
ead
Zheng Li - Employment: Vital Therapies, Inc .
Robert Ashley - Employment: Vital Therapies, Inc
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Serum N-glycans show distinct alterations during acet-
aminophen-induced acute liver failure and are predic-
tive of transplant free survival : a proof-of-concept
Xavier Verhelst1, Anja M. Geerts1, Xavier Rogiers2, Aude Van-
lander3, Frederik Berrevoet3, Francois Durand4, Roberto Troisi3, 
Hans Van Vlierberghe1; 1Hepatology and Gastroenterology, 
Ghent University Hospital, Gent, Belgium; 2Transplantation Center, 
Ghent University Hospital, Ghent, Belgium; 3General and Hepato-
biliary Surgery, Ghent University Hospital, Ghent, Belgium; 4Liver 
transplant and intensive care unit., Hôpital Beaujon, Clichy, France
Introduction/background : Acetaminophen-induced acute liver 
failure (APAP-induced ALF) is a rare but life-threatening condi-
tion . A small proportion of these patients will require urgent 
liver transplantation . The decision to list for transplantation is 
guided by clinical criteria, e .g . the Kings’ college or Clichy cri-
teria . Serum N-glycans (glycomics) are altered in several liver 
diseases but have not been assessed as prognostic markers in 
ALF . Goal : The first goal of this work was the serial assess-
ment of the whole serum glycomic profile during the evolu-
tion of APAP-induced ALF . The second goal was an evaluation 
of the potential of serum glycomics as prognostic markers in 
APAP-induced ALF . Methods : This monocentric study was per-
formed in a referral unit for liver transplantation . Serum sam-
ples from 11 consecutive patients were prospectively collected 
between 2012 and 2015 . Inclusion criteria were admission 
for APAP intoxication with elevated liver enzymes (>2x ULN) 
and a decrease of prothrombin time below 60% . Daily serum 
samples were collected until transplantation or spontaneous 
recovery . Decision for transplantation was guided by the Kings 
College criteria . Whole serum N-glycomic analysis was per-
formed using DSA-FACE as previously described by Callewaert 
et al .* on an optimized clinical CE analyzer . Results : During 
APAP-induced ALF and the recovery of ALF consistent glycomic 
changes were observed, reflecting the inflammatory response 
and the regeneration process . This was characterized by an 
increased undergalactosylation, an increased fucosylation 
and the increased branching of sugar structures . Furthermore, 
in this small cohort of 11 patients, a distinct glycomic profile 
was present at admission in the 9 patients with transplant-free 
survival (p=0 .036) . Two undergalactosylated glycans (both 
NG1A2F isomers) and a core-fucosylated biantennary glycan 
(NA2FB) were significantly increased and a complex branch 
fucosylated triantennary sugar, NA3Fb, was decreased in both 
patients in need of liver transplantation (p=0 .036) . Conclusion: 
APAP-induced ALF and the recovery of ALF is characterized 
by undergalactosylation, increased fucosylation and increased 
branching of serum N-glycans . Furthermore, in this exploratory 
cohort, glycomic assessment of serum at baseline can predict 
transplant-free survival in APAP-induced ALF . * Callewaert N, 
Van Vlierberghe H, Van Hecke A, Laroy W, Delanghe J, Con-
treras R. Noninvasive diagnosis of liver cirrhosis using DNA 
sequencer-based total serum protein glycomics. Nat Med. 
2004;10(4):429-434.
Disclosures:
Francois Durand - Advisory Committees or Review Panels: Astellas, Novartis, 
BMS; Speaking and Teaching: Gilead
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Indeterminate pediatric acute liver failure is character-
ized by dense polyclonal CD8+ hepatic infiltration
Catherine Chapin1, Tomas Meijome5, Kathleen M. Loomes2, Hec-
tor Melin-Aldana3, Pierre Russo4, Portia Kreiger4, Peter F. Whi-
tington1, Edward M. Behrens5, Estella M. Alonso1; 1Pediatrics, 
Division of Gastroenterology, Hepatology, and Nutrition, Ann 
& Robert H. Lurie Children’s Hospital of Chicago, Northwestern 
University, Chicago, IL; 2Pediatrics, Division of Gastroenterology, 
Hepatology, and Nutrition, Children’s Hospital of Philadelphia, 
University of Pennsylvania, Philadelphia, PA; 3Pathology and Lab-
oratory Medicine, Division of Anatomic Pathology, Ann & Robert 
H. Lurie Children’s Hospital of Chicago, Northwestern University, 
Chicago, IL; 4Pathology and Laboratory Medicine, Division of Ana-
tomic Pathology, Children’s Hospital of Philadelphia, University of 
Pennsylvania, Chicago, IL; 5Pediatrics, Division of Rheumatology, 
Children’s Hospital of Philadelphia, University of Pennsylvania, 
Philadelphia, PA
In over a third of pediatric acute liver failure (PALF) cases the 
etiology cannot be determined, so called indeterminate (iPALF) . 
A prevailing theory is that many iPALF cases result from aber-
rant immune system activation, termed immune dysregulation . 
Our study aimed to characterize the inflammatory infiltrate in 
liver biopsy specimens from iPALF patients . Methods: Hospital 
records from 1999-2015 were reviewed for cases of PALF . We 
identified 30 iPALF cases and 11 cases with defined diagno-
sis (dPALF), excluding patients with ischemia or malignancy . 
Inclusion criteria were: age 1-18 years, acute liver failure (ALF) 
or acute hepatitis (AH) with INR >1 .5, and available paraf-
fin embedded liver specimens . Normal pediatric liver tissue 
served as a control group . Liver sections were stained using 
immunohistochemical (IHC) markers for T lymphocytes (CD4 
and CD8), B lymphocytes (CD20), natural killer cells (CD56), 
and macrophages (CD163), and qualitatively scored as min-
imal, moderate, or dense . Frozen liver from 2 iPALF cases 
were used for T cell receptor beta (TCRβ) sequencing and fresh 
liver tissue from one iPALF case was used for flow cytome-
try . Results: Median age was 4 .6 years (range 1-17yrs) for 
iPALF and 9 .5 years (range 2-17yrs) for dPALF cases (p=0 .14) . 
67% of iPALF and 55% of dPALF cases were male (p=0 .49) . 
Dense parenchymal and portal infiltrates of CD8+ staining cells 
were observed in 87% of iPALF compared to 9% of dPALF 
cases (p<0 .0001; Table 1) . Macrophage staining correlated 
with degree of hepatocyte necrosis and did not differentiate 
between iPALF and dPALF . All other cell types were sparse in 
both iPALF and dPALF cases . 33% of iPALF cases developed 
aplastic anemia, compared to no dPALF cases (p=0 .04) . TCRβ 
sequencing demonstrated no predominant clones of greater 
than 1% frequency . Flow cytometry confirmed that leukocytes 
in fresh iPALF liver were predominantly CD8+ T lymphocytes . 
Conclusions: IHC demonstration of dense CD8+ infiltration in 
liver clearly discriminates between iPALF and dPALF, whereas 
macrophage staining does not . Flow cytometry of fresh liver 
confirms the IHC findings . TCRβ sequencing suggests no clon-
ality and thus likely antigen independent T-cell infiltration . 
Together these findings imply that cytokine-driven CD8+ T lym-
phocytes may be involved in the pathogenesis of iPALF . We 
propose that dense CD8+ infiltrate is a marker of the iPALF 
immune dysregulation phenotype .

Table 1: CD8 Staining Results
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Serum levels of 7S domain of type IV collagen Predict 
Survival in Patients of Acute Liver Failure: Implications 
for the Pathophysiological Roles of the Peri-sinusoidal 
Microenvironment
Aya Ugamura, Po-sung Chu, Keisuke Ojiro, Nobuhiro Nakamoto, 
Hirotoshi Ebinuma, Hidetsugu Saito, Takanori Kanai; Keio Univer-
sity, School of Medicine, Tokyo, Japan
Background and Aims: Acute liver failure (ALF) is a devastating 
clinical syndrome with high mortality . Peri-sinusoidal microen-
vironment, including hepatocytes, hepatic stellate cells (HSCs), 
liver sinusoidal endothelial cells (LESCs), immune cells, etc ., and 
surrounding extracellular matrix (ECM), can be described as a 
multidirectional interaction complex, and has been emphasized 
in liver fibrosis and regeneration murine models . HSC activa-
tion has been reported with increased liver stiffness in ALF, 
however, clinical investigations of ALF spotlighting on peri-sinu-
soidal microenvironment are sparse, and the pathophysiologi-
cal mechanisms are not elucidated . Serum levels of 7S domain 
of type IV collagen (4COL7S) have been studied in disease 
models involving ECM remodeling, such as liver fibrosis, car-
diomyopathies, and pulmonary fibrosis . Whether serum levels 
of 4COL7S correlate to clinical parameters of ALF is unknown . 
Methods: With the approval of local ethical committee and 
prior informed consents, forty-one adult patients (MELD score: 
23 .43 ±2 .65) with diagnoses of ALF according to Acute Liver 
Failure Study Group criteria, admitted to this tertiary medical 
center, were included in this retrospective study . Results: Viral 
infections were the leading causes (46 .3%), followed by auto-
immune hepatitis (29 .2%), and drug-induced (2 .4%) . In 9 cases 
the etiology remained indeterminate . Twenty-three patients 
(56%) survived with medical treatments (medical survivors) . 
The remaining 14 (34%) who died with medical treatments 
and four (9 .8%) who underwent liver transplantation, were 
defined as medical non-survivors . In univariate analysis, along 
with age, presence of hepatic encephalopathy over grade II, 
platelet count, serum fibrin degradation products (FDP), and 
hepatic growth factor (HGF), 4COL7S (p=0 .04) was signifi-
cantly correlated to medical survival . In multivariate analysis, 
only presence of HE over grade 2 (p=0 .002) and 4COL7S 
(p=0 .005) were independent and significant factors . 4COL7S 
was also significantly correlated to PT-INR (p=0 .003), serum 
albumin (p=0 .002), fibrinogen (p=0 .01), and anti-thrombin III 
activity (p=0 .02) . Of 27 patients who were fresh to medical 
treatments for ALF, 4COL7S showed comparable significant 
power for predicting survival (p=0 .001, AUC=0 .87 at cut-off 
19 .0 ng/ml) as HGF (p=0 .004, AUC=0 .85 at cut-off 1 .99 
ng/ml) did . Conclusions: In ALF, serum 4COL7S correlated 
significantly to several clinical parameters involving perivascu-
lar coagulation derangements, and was predictive to survival . 
There results may give hints to the development of novel medi-
cal treatment for acute liver failure targeting this peri-sinusoidal 
microenvironment .
Disclosures:
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suke Ojiro, Nobuhiro Nakamoto, Hirotoshi Ebinuma, Hidetsugu Saito, Takanori 
Kanai

274
Incidence, risk factors and outcomes of acute kidney 
injury (AKI) in patients with acute-on-chronic liver fail-
ure (ACLF) of underlying cirrhosis
Hong Zang1, Fangfang Liu2, Hongling Liu1, Shaoli You2, Bing 
Zhu2, Zhihong Wan2, Shaojie Xin2; 1Liver Transplantation and 
Research Center of Beijing 302 Hospital, Beijing, China; 2Liver 
Failure Treatment and Research Center of Beijing 302 Hospital, 
Beijing, China
Background and aims: Acute kidney injury (AKI) is a life-threat-
ing complication in patients with acute-on-chronic liver failure 
(ACLF) of underlying cirrhosis . However, the characteristics 
of AKI in these patients have not been clarified . Our aim was 
to determine the incidence and risk factors of AKI and the 
association between AKI severity and 180-day transplant-free 
survival . Methods: We performed a retrospective cohort anal-
ysis of patients with ACLF of underlying cirrhosis in a single 
center from January 2009 through December 2014 . AKI was 
defined by the criteria proposed by International Club of Asci-
tes (ICA) . The incidence and risk factors of AKI development 
and its relationship to 180-day transplant-free survival rates 
were evaluated . Results: Of 1,032 patients with ACLF of under-
lying cirrhosis, 121 (11 .72%) had AKI at admission, and 319 
(30 .9%) developed to AKI during hospitalization . We estab-
lished a logistic regression model including 4 independent fac-
tors with AKI development: MELD score (odds ratio [OR], 1 .1; 
95% confidence interval [CI], 1 .07-1 .14), presence of ascites 
(OR, 3 .80; 95% CI, 2 .13-6 .78), sepsis/ infection (OR, 2 .25; 
95% CI, 1 .66-3 .03), and acute variceal bleed (OR, 1 .78; 
95% CI, 1 .00-3 .19) . The AUROC of the model in internal and 
external validations were 0 .95 and 0 .85, respectively . Patients 
with mild-A AKI had a higher 180-day transplant-free survival 
rate (23 .8%) than patients with mild-B AKI (19 .0%) or marked 
AKI (5 .9% ) (all P < 0 .001) . AKI patients with a peak value of 
sCr <1 .5 mg/dl had a higher 180-day transplant-free survival 
rates compared to those with a peak value of sCr^1 .5 mg/
dl (23 .8% vs .14 .7%, P < 0 .001) . In the competing risk test, 
counting liver transplantation as competing risk for survival-
development of AKI, end-stage ACLF, present of HE, sepsis/
infection, PLT counts), and MELD score were the predictors of 
180-day overall survival rates . Conclusions: We developed a 
clinical risk model for predicting development of AKI with great 
accuracy . Combining the ICA-AKI criteria and the peak value 
of sCr with 1 .5mg/dl provides a good prognostic method for 
patients with ACLF of underlying cirrhosis .

Kaplan-Meier’s analysis according to AKI stage and peak sCr 
value
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Higher Risk of Severe Hepatic Encephalopathy in 
Women as Compared to Men with Acetaminophen-In-
duced Acute Liver Failure and Concurrent Ingestions
Monika Sarkar1, Jessica Rubin1, Michelle Gottfried2, William M. 
Lee3, Bilal Hameed1; 1UCSF, San Francisco, CA; 2Medical Uni-
versity of South Carolina, Charleston, SC; 3University of Texas 
Southwestern Medical Center, Dallas, TX
Background: We previously found that women with acetamino-
phen-induced acute liver failure (APAP ALF) have higher grade 
encephalopathy than men . It is unknown whether women have 
more co-ingestions that may help to explain these observa-
tions, or if co-ingestions may differentially affect degree of 
encephalopathy in women and men . Methods: In the United 
States-based Acute Liver Failure Study Group (ALFSG), we con-
ducted a retrospective cohort study of patients with APAP-in-
duced ALF enrolled between January 2000 and July 2015 . We 
investigated sex differences in co-ingestion use and assessed 
the association of co-ingestions with grade 3 and 4 hepatic 
encephalopathy (severe HE) in women as compared to men . 
Co-ingestions were defined as opiates and/or benzodiaze-
pines per patient or proxy report . Results: The majority (76%) 
of the n=864 patients with APAP ALF were women . Women 
were more likely to have severe HE (59% vs 42%, p<0 .01) 
and to have narcotic and/or benzodiazepine co-ingestions 
(62% vs 40%, p<0 .01) . Women were also more likely to have 
psychiatric disease (56% vs 46%, p=0 .009) though suicidal 
intent as the reason for APAP ingestion was similar between 
sexes (37% vs 43%, p=0 .23) . Heavy alcohol was more com-
mon in men (36% vs 18%, p<0 .01) . On univariate analysis 
female sex was associated with risk of severe HE (OR 1 .6, 
95% CI 1 .1-2 .2, p<0 .001), with a trend towards an asso-
ciation with co-ingestion history (OR 1 .3, 95% CI 0 .97-1 .7, 
p=0 .08) . Although women were more likely to have co-in-
gestions, female sex remained associated with risk of severe 
HE, independent of co-ingestions (AOR 1 .5, 95% CI 1 .2-2 .2, 
p=0 .02) . Importantly, a statistically significant interaction was 
identified between sex and co-ingestion history (interaction 
term p=0 .028) . On subgroup analysis by sex, co-ingestions 
conferred more than double the odds of severe HE in women 
(OR 2 .6, 95% CI 2 .5-2 .7, p=0 .03), with no risk difference in 
men (OR 0 .70, 95% CI 0 .34-1 .5, p=0 .22) . Women and men 
had similar median APAP levels (30 .6 vs 30 .0mg/L, p=0 .74) 
and APAP dose per body weight (0 .2g/kg for both), as well 
as similar 21-day overall (72% vs 74%, p=0 .57) and trans-
plant-free survival (64% vs . 66%, p= 0 .62) . Conclusions: The 
risk of severe encephalopathy is greater in women than men 
with APAP ALF, independent of concurrent narcotic and/or 
benzodiazepine use . However, among women, co-ingestions 
confer more than two-fold increased odds of severe HE . Gen-
der specific studies of APAP metabolism should be explored, 
including potential physiologic differences in APAP hepatotox-
icity as well as potential differences in neurologic sensitivity to 
co-ingestions by sex .
Disclosures:
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Vaildation of Prognostic Scores to Predict Short-term 
Mortality in Patients with Acute-on-Chronic Liver Failure
Do Seon Song1, Tae Yeob Kim5, Hee Yeon Kim1, Dong Hyun 
Sinn4, Eileen L. Yoon3, Chang Wook Kim1, Young Kul Jung2, 
JinMo Yang1, Dong Joon Kim6; 1Department of Internal Medicine, 
College of Medicine, The Catholic University of Korea, Seoul, 
Korea (the Republic of); 2Department of Internal Medicine, Korea 
University, Ansan, Korea (the Republic of); 3Department of Internal 
Medicine, Sanggye Paik Hospital, Inje University, Seoul, Korea 
(the Republic of); 4Department of Internal Medicine, Samsung 
Medical center, Seoul, Korea (the Republic of); 5Institute of Medi-
cal Science, Hanyang University, Seoul, Korea (the Republic of); 
6Department of Internal Medicine, Hallym University Chuncheon 
Sacred Heart Hospital, Chuncheon, Korea (the Republic of)
Background and Aim The Chronic Liver Failure-Sequential 
Organ Failure Assessment score (CLIF-SOFAs), CLIF consortium 
organ function score (CLIF-C OFs), CLIF-C acute-on-chronic liver 
failure score (CLIF-C ACLFs) were developed to define ACLF 
and to predict mortality of ACLF patients . This study aimed 
to validate the CLIF-SOFAs, CLIF-C OFs and CLIF-C ACLFs in 
Korean ACLF patients and compare the prognostic accuracy 
of prognostic scoring systems . Methods This study included 
252 ACLF patients who satisfied either Asian Pacific Associa-
tion for the Study of the Liver [APASL] ACLF Research Consor-
tium (AARC) or European Association for the Study of the Liver 
CLIF-C criteria at admission from January 2013 to December 
2013 in 21 university hospitals . The diagnostic performances 
of CLIF-SOFA, CLIF-C OF, CLIF-C ACLF, Model for End-stage 
Liver Disease (MELD), MELD-Na, and Child-Pugh scores for 
short-term mortality were compared by area under the receiver 
operating characteristics (AUROC) curve . Hosmer-Lemeshow 
test was used to assess the goodness-of-fit . Results Among total 
252 patients, 196 patients were according to CLIF-C defini-
tion and 93 patients were according to AARC definition . Thir-
ty-four patients satisfied both definitions simultaneously . The 
AUC of CLIF-SOFAs, CLIF-C OFs and CLIF-C ACLFs for 28-day 
and 90-day mortality were significantly higher than MELD, 
MELD-Na, and Child-Pugh scores in ACLF patients according 
to CLIF-C definition (all Ps < 0 .05), but there were no significant 
differences in ACLF patients according to AARC definition . In 
the CLIF-C ACLF patients, CLIF-SOFA score had highest AUC 
value for 28-day and 90-day mortality (0 .890 and 0 .863), 
and followed by CLIF-C ACLF (0 .880 and 0 .825) and CLIF-C 
OFs (0 .871 and 0 .850) . Hosmer-Lemeshow tests for 28-day 
and 90-day mortality of CLIF-SOFAs, CLIF-C OFs, and CLIF-C 
ACLFs did not show a significant lack of fit in both CLIF-C ACLF 
group and AARC ACLF patients (all Ps > 0 .05) . Conclusions 
CLIF-SOFAs, CLIF-C OFs and CLIF-C ACLFs are useful scoring 
systems to provide accurate information on short-term mortality 
in ACLF patients according to CLIF-C definition . However, these 
scoring systems did not show the superiority in predicting short 
term mortality compared with MELD, MELD-Na, and Child-Pugh 
score in ACLF patients according to AARC definition .
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Predictors of mortality in 565 critically-ill patients with 
ischemic hepatitis
Mohammed M. Aboelsoud1, Amen Javaid3, Mazen Al-Qadi4, 
James H. Lewis2; 1Internal Medicine, Memorial Hospital of Rhode 
Island/ Alpert medical school of Brown university, Pawtucket, RI; 
2Gastroenterology and Hepatology, Georgetown university hospi-
tal, DC, DC; 3Internal Medicine, Georgetown university hospital, 
DC, DC; 4Critical care ans sleep medicine, Memorial hospital of 
RI/Alpert medical school of Brown university, Pawtucket, RI
Background/Methods Ischemic hepatitis (IH) can lead to dra-
matic rises in AST/ALT but is rarely considered the direct cause 
of death in critically-ill patients . We conducted a retrospective 
analysis of ICU patients with IH to identify predictors of mor-
tality using the Multiparameter Intelligent Monitoring in Inten-
sive Care III (MIMIC-III) database . IH was defined as rapid 
increase in liver AST/ALT>800U/L after exclusion of other 
causes . Demographic data, SAPS-II score, vital signs, labo-
ratory data and comorbidities were extracted from the data-
base . We investigated the correlation between various vital 
and laboratory parameters and hospital mortality rates using 
univariate analysis then multivariate analysis to adjust for con-
founders . Results Out of 38,645 ICU patients between 2001-
2002, 565 (1 .4%) patients were diagnosed with IH; 57 .9% 
were males; 65 .1% were white, median age was 63 .2 years 
[interquartile range (IQR) 49 .2-76 .1]; median SAPS-II score 
was 47 [IQR 36-62 .5]; all cause hospital mortality was 44 .1% . 
Sepsis was identified in 56 .3% of patients; 75 .22% required 
ventilatory support . Documented hypotension prior to diagnosis 
was found in only 24 .42%, however, vasopressors were used 
in 63 .18%of patients . On univariate analysis, increased age, 
higher SAPS-II score on admission, sepsis, need for circulatory 
and ventilatory support, concomitant acute kidney injury (AKI), 
higher AST, LDH and bilirubin, lower albumin and congestive 
heart failure were associated with increased in-hospital mortal-
ity (P value <0 .05) . After adjusting for age, gender and sever-
ity using multivariate analysis, peak bilirubin was associated 
with a 7% increased mortality for every 1mg increase from 
baseline [OR 1 .07, CI 1 .02-1 .1, P=0 .008] . Additionally every 
1000 units increase in peak LDH was associated with a 7% 
increase in mortality [OR 1 .07, CI 1 .01-1 .2, P=0 .023] . AKI 
was associated with a 3 fold increase in mortality [OR 2 .9, 
CI 1 .4-6 .1, P=0 .002]; the need for vasopressors was associ-
ated with a 2 fold increase in mortality [OR 2 .1, CI 1 .1-4 .1, 
P=0 .026] . Conclusion In critically-ill patients with IH, higher 
LDH and bilirubin levels (? related to sepsis), concomitant AKI 
and the need for vasopressors are associated with increased 
mortality . These findings suggest that mortality in this popula-
tion is driven by both severity of the liver damage as well as 
underlying comorbidities .
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Baseline factors predicting antiviral efficacy in children 
with HBeAg positive chronic hepatitis B treated with 
interferon
Yanwei Zhong1, Yanmin Shi1, Xiuchang Zhang2, Hongfei Zhang1, 
Fang Chu1, Yi Dong1, Shishu Zhu1, Min Zhang1; 1Institute of Infec-
tious Diseases and Liver Failure Reseach Center, Beijing 302 Hos-
pital, Beijing, China; 2HeBei North University, Beijing, China
Background/aim: The levels of hepatitis B surface antigen 
(HBsAg) may predict the efficacy to interferon (IFN) therapy 

in chronic hepatitis B (CHB) in adults, however, the clinical 
utility about the baseline factor predicting the efficacy in chil-
dren with HBeAg positive CHB treated with conventional IFN is 
largely unknown . The aim of study is to explore the predictive 
factors before IFN therapy on the virological response (VR) 
and serological response (SR) in children with HBeAg positive 
CHB . Methods: 200 HBeAg positive children patients with CHB 
treated with IFN alone or in combination with lamivudine for 48 
weeks were enrolled, serum levels of HBV DNA, HBeAg, ALT 
and HBsAg were determined at baseline and during treatment 
(weeks 12, 24, 36 and 48) . These patients were divided into 
two groups according to the baseline levels of HBsAg, ALT and 
HBV DNA, respectively . Their correlation with VR and SR at 
weeks 48 of treatment were analyzed . Results: Eighty percent 
patients achieved VR, comparison with the group with baseline 
levels of HBsAg≤1500IU/ml and HBsAg1500IU/ml, there was 
significant difference in the loss rate of HBeAg, HBsAg and  . 
HBsAg seroconversion rate . The former showed that the loss 
rate of HBeAg (64 .3% vs 37 .2%, p=0 .007), the loss rate of 
HBsAg (50 .0% vs 24 .4%, p=0 .005); and the HBsAg serocon-
version rate (35 .7% vs 17 .4%, p=0 .025), but compared with 
HBsAg1500IU/ml group, there was no difference in HBeAg 
seroconversion rate (39 .3% vs 32 .6%, p=0 .484) . Compari-
son between the group with baseline levels of ALT2ULN and 
ALT≤2ULN, there was no statistical difference in the loss rate 
of HBeAg, HBeAg seroconversion rate, loss rate of HBsAg 
and HBsAg seroconversion rate, the former demonstrated the 
loss rate of HBeAg (44 .6% vs 38 .8%, p=0 .186), the HBeAg 
seroconversion rate (39 .2% vs 24 .5%, p=0 .059), the loss rate 
of HBsAg (28 .5% vs 23 .8%, p=0 .903), the HBsAg seroconver-
sion rate (20 .8% vs 19 .0%, p=0 .932) . Comparison between 
the group with baseline levels of HBV DNA≤108IU/ml and the 
group with HBV DNA108IU/ml, there was significant difference 
in the loss rates of HBeAg (50 .4% vs 28 .7%, p=0 .002) and 
undetectable rates of HBV DNA(82 .9% vs 72 .4%, p=0 .019), 
but there was no statistical difference in the seroconversion 
rate of HBeAg (38 .9% vs 26 .4%, p=0 .063), the loss rate of 
HBsAg (31 .9% vs 23 .0%, p=0 .166) and seroconversion rate 
of HBsAg (24 .8% vs 13 .8%, p=0 .054) . Conclusions: Low base-
line HBsAg level (≤1500IU/ml) has high predictive value of 
SVR and loss rates of HBeAg and HBsAg in the HBeAg positive 
CHB patients treated with IFN .
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Secreted frizzled-related proteins and liver fibrosis in 
Non alcoholic fatty liver disease
Tavleen Bhatia1, Susan S. Baker1, Wensheng Liu2, Adrian Cha-
pa-Rodriguez1, Robert D. Baker1, Techung Lee2, Lixin Zhu2; 
1Pediatric Gastroenterology, University at Buffalo, Buffalo, NY; 
2University at Buffalo, Buffalo, NY
Background: Non-alcoholic fatty liver disease (NAFLD) has 
become the most prevalent chronic liver disease in children 
and adolescents in United States . NAFLD often leads to 
fibrosis and eventually liver failure . The members of secreted 
frizzled-related proteins (SFRPs) family are implicated in the 
pathogenesis of heart fibrosis and considered a potential 
target for therapy . SFRPs may play a role in fibrogenesis in 
NAFLD through its impact on Wnt signaling pathway . Meth-
ods: Biopsy proven pediatric patients with NAFLD were com-
pared to matched healthy donor livers . Gene expression was 
evaluated by microarray and quantitative real-time PCR (qRT-
PCR) . Study was approved by the University at Buffalo IRB . 
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Results: Microarray showed an increased expression of SFRP 
5 (p<0 .005) and decreased expression of SFRP 3 (p<0 .01) in 
NAFLD vs controls . Although not significant, SFRP 2 and SFRP 
4 had a 3-fold and 2-fold increase in expression in NAFLD vs 
controls . qRT-PCR showed that hepatic SFRP 2 mRNA expres-
sion was increased 200 fold (p value <0 .0001) in NAFLD 
compared to controls . There was an increased trend in the 
hepatic mRNA expression of SFRP 1, SFRP 3, SFRP 4 and SFRP 
5 in patients with NAFLD as compared to controls . The increase 
in hepatic mRNA expression of SFRPs correlated positively and 
significantly to the degree of liver fibrosis (Table 1) . Conclusion: 
SFRP family gene expression, especially SFRP 2, is upregulated 
in pediatric patients with NAFLD . Hepatic mRNA SFRPs 1-5 
gene expression positively and significantly correlates with the 
degree of fibrosis in NAFLD . Our observations support the role 
for SFRPs in the development of liver fibrosis in NAFLD . Further 
efforts may help to identify a target for non-invasive NAFLD 
therapy .

Correlation between NAFLD Fibrosis Stage and SFRPs mRNA by 
RT-PCR

r value denotes correlation coefficient .
Significance described by p value <0 .05
Disclosures:
The following people have nothing to disclose: Tavleen Bhatia, Susan S . Baker, 
Wensheng Liu, Adrian Chapa-Rodriguez, Robert D . Baker, Techung Lee, Lixin 
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Taurocholate induces proliferation and biliary differenti-
ation of liver progenitor cells resulting in hepatic stellate 
cell chemotaxis: Insights into the pathogenesis of pedi-
atric CF liver disease
Michael Pearen1, Katarina Pozniak1, Tamara N. Pereira1, Cynthia 
Kramer1, Priyakshi Kalita-De Croft1, Janina Tirnitz-Parker2, John K. 
Olynyk2,3, Ross Shepherd1, Peter J. Lewindon1, Grant A. Ramm1; 
1The Queensland Institute of Medical Research, Brisbane, QLD, 
QLD, Australia; 2Curtin University, Perth, WA, Australia; 3Fiona 
Stanley and Fremantle Hospitals, Perth, WA, Australia
Cystic fibrosis liver disease (CFLD) causes progressive biliary 
cirrhosis in children with CF, yet its cause(s) and early patho-
genesis are incompletely understood . We hypothesized that 
a bile acid-induced Ductular Reaction (DR) is associated with 
early fibrosis development . We evaluated the DR by CK7 immu-
nohistochemistry in liver biopsies from 60 children with CFLD, 
staged for fibrosis, and compared these with biopsies from chil-
dren with non-CFLD neonatal cholestasis (n=8) and normal liver 
(n=4) . We have previously reported that the bile acid, tauro-
cholate is elevated in children with CFLD and we hypothesised 
that a bile acid-induced Ductular Reaction (DR) was associated 
with early fibrosis development . Here we report that biliary lev-
els of taurocholate in CFLD children positively correlated with 
the DR . We examined the possible mechanisms of DR induction 
from taurocholate by treating liver progenitor cells (LPCs) with 
taurocholate to assess the impact on three key events in the evo-
lution of the DR: LPC proliferation, biliary differentiation of LPCs 
and hepatic stellate ell (HSC) chemotaxis . Treatment of LPCs 
with taurocholate initiated a significant (p<0 .001) increase in 
cell proliferation over two days . Furthermore, LPCs treated with 
taurocholate showed time-dependent enhanced expression of 

genes associated with cholangiocyte differentiation (CK19, 
p<0 .0001; Connexin-43, p<0 .0001), while the hepatocyte 
differentiation marker HNF4a was suppressed (p=0 .0376) . 
Taurocholate induced LPC expression of chemokines including 
MCP-1, MIP1α, and RANTES . Conditioned medium from tau-
rocholate-treated LPCs induced HSC chemotaxis, which was 
then significantly inhibited by anti-MIP1a neutralizing antibody 
(p<0 .01) . This study demonstrates that taurocholate promotes 
LPC proliferation, biliary differentiation and development of 
the DR, with subsequent induction of chemokines, which recruit 
HSCs therefore may drive fibrogenesis . Taken together, these 
observations support the hypothesis that elevated biliary tau-
rocholate plays a role in mediating the DR and fibrogenesis 
associated with CFLD .
Disclosures:
Peter J . Lewindon - Advisory Committees or Review Panels: Janssen; Speaking 
and Teaching: Janssen, Abbott
The following people have nothing to disclose: Michael Pearen, Katarina 
Pozniak, Tamara N . Pereira, Cynthia Kramer, Priyakshi Kalita-De Croft, Janina 
Tirnitz-Parker, John K . Olynyk, Ross Shepherd, Grant A . Ramm
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Single Cell RNA sequencing reveals novel innate lym-
phoid cell populations in extrahepatic bile ducts
Anna Peters1, Jun Li1, Zhenhua Luo1, Bruce Aronow2, Pranavkumar 
Shivakumar1, Jorge A. Bezerra1; 1Division of Gastroenterology, 
Hematology and Nutrition, Cincinnati Children’s Hospital Medical 
Center, Cincinnati, OH; 2Division of Biomedical Informatics, Cin-
cinnati Children’s Hospital Medical Center, Cincinnati, OH
Biliary atresia (BA) is an obstructive cholangiopathy that rap-
idly progresses to end-stage cirrhosis . Previous studies showed 
elevated serum IL-33 at the time of diagnosis and its ability to 
activate group 2 innate lymphoid cells (ILC2), which promote 
cholangiocyte proliferation in extrahepatic bile ducts (EHBD) 
and protect the epithelium . ILC2 express CD45 and lack lin-
eage markers (Linneg) for T, B, NK, and myeloid cells . In the 
liver, ILC2 activate stellate cells, but are unable to promote 
proliferation of intrahepatic cholangiocytes . Based on these 
data, we hypothesized that IL-33 activates different subpop-
ulations of Linneg cells in a tissue-specific fashion . To test this 
hypothesis, we performed single cell RNA sequencing to define 
the transcriptional profile of individual Linneg cells in the liver 
and EHBD . 1ug rIL-33 or PBS was administered to Balb/c mice 
intraperitoneally for 1 or 4 days, at which time mononuclear 
cells were isolated from the liver and EHBD separately and 
subjected to FACS-based cell sorting to purify CD45+Linneg 
cells . Single cells were seeded into 96-well microplates and 
subjected to next generation RNA sequencing using a Fluidigm 
C1 chip . High-quality sequencing reads were obtained for 268 
single cells . An unsupervised principal component analysis of 
the entire gene-expression platform identified 17 unique cell 
classes . Functional analysis of the top 200 genes expressed in 
each cell class clustered the 17 classes into 3 major groups . 
The first Linneg cell group exists in both liver and EHBD and has 
a typical transcriptional profile of ILC2 . The second group is 
restricted to the liver and also contains genes of activated ILC2 
(high expression of Il9r, Il10, Tnfsf4, and Tnfsf9) . The third 
group is restricted to EHBD and has a transcriptional signature 
of immature myeloid cells (high expression of GP49a, Ccr1, 
Il6, Il1b), and of type-1 immunity genes (CD28, Thy1, IL11R, 
IL12rb2, Tweak-r, Ifgr1) . The existence of these biliary myeloid 
cells in EHBD was validated at the protein level by the detection 
of Gp49a receptor on CD45+Linneg cells by flow cytometry of 
mononuclear cells after IL-33 treatment . In conclusion, IL-33 
activates Linneg cells to differentiate into specific sub-popula-
tions based on the target tissue . In EHBD, a new group of Linneg 



148A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

cells were found which have features of myeloid and ILC1 and 
are linked to the time of high cholangiocyte proliferation within 
the EHBD . The high expression of IL-6 and type-1 cytokines 
points to a tissue-regulated molecular circuit, thus underscoring 
the existence of mechanisms of bile duct repair that are specific 
to the EHBD and linked to cholangiocyte proliferation .
Disclosures:
Jorge A . Bezerra - Grant/Research Support: Molecular Genetics Laboratory, 
CHMC, Gilead
The following people have nothing to disclose: Anna Peters, Jun Li, Zhenhua Luo, 
Bruce Aronow, Pranavkumar Shivakumar
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Factors affecting Copper levels in Cholestatic Infants on 
Parenteral Nutrition
Mariana Middelhof1, Prita Mohanty1, Lori Scholer3, Marilyn 
Brown1, Patricia Chess2; 1Pediatric Gastroenterology and Nutri-
tion, University of Rochester Medical Center, Rochester, NY; 2Neo-
natology, University of Rochester Medical Center, Rochester, NY; 
3Nutrition support, Neonatology, University of Rochester Medical 
Center, Rochester, NY
Objective: To determine the proportion of cholestatic infants 
who develop low serum copper while receiving parenteral 
nutrition and to evaluate potential clinical factors that affect 
serum copper in cholestatic infants . Background: Copper lev-
els are primarily regulated by biliary excretion . In cholestatic 
patients, there is a concern that the standard dose of copper in 
parenteral nutrition (PN) will result in excessive copper levels . 
Based on such recommendations, conventional practice is to 
reduce or eliminate copper supplementation in the parenteral 
nutrition of infants with cholestasis due to the increased risk 
of hepatotoxicity . However, copper deficiency has been doc-
umented in several pediatric patients with cholestasis when 
parenteral copper was reduced or removed . Little is known 
regarding the rate at which deficiency occurs,the factors that 
can contribute to the deficiency, as well as the management of 
copper deficiency in the pediatric population . Method: Data 
was collected retrospectively on a cohort of 37 infants who 
developed cholestasis while receiving PN and who had serum 
copper measured at Golisano Children’s Hospital, from Sep-
tember 2007 until September 2014 . Descriptive statistics was 
used to report baseline characteristics of the cohort; statistical 
significance of baseline differences between the 2 groups was 
assessed via Fisher’s exact test . Results: Copper deficiency 
was identified in 26 (70%) of the 37 infants, who required 
copper supplementation despite cholestasis . In the cohort of 
37 patient, 34(81%) had primary gastrointestinal disorders . 
On average, the infants received 80% of their energy intake 
from PN, 26 (70%) of the infants were receiving soybean lipid 
emulsions and 11(30 %) were receiving Omega-3 Fatty Acid 
emulsion . Copper deficiency was commonly present in infants 
with necrotizing enterocolitis (42%, P=0 .000035) . The subset 
of patients who underwent intestinal resection and developed 
copper deficiency typically had resection of the ileum (31%, 
P= 0 .0122) . Anemia developed in 15% (P=0 .0066) and neu-
tropenia developed in 15% (P= 0 .0201) of the infants with 
copper deficiency compared to infants with cholestasis who 
did not develop copper deficiency . Serum alanine aminotrans-
ferase did not correlated with serum copper levels . Conclusion: 
Elimination of copper from PN in setting of cholestasis appears 
to result in a high number of infants with copper deficiency . In 
fact, infants with primary gastrointestinal disorders may require 
copper supplementation despite being cholestatic . Monitoring 
copper levels appears to be necessary to appropriately regu-
late copper dosing for cholestatic infants receiving PN .

Disclosures:
The following people have nothing to disclose: Mariana Middelhof, Prita 
Mohanty, Lori Scholer, Marilyn Brown, Patricia Chess
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Zebrafish cirh1a, the homolog of the North American 
Indian Childhood Cirrhosis (NAIC) disease gene, is 
required for ribosome biogenesis and liver and gastro-
intestinal development
Benjamin J. Wilkins1,3, Michael Pack2; 1Pathology and Laboratory 
Medicine, Children’s Hospital of Philadelphia, Philadelphia, PA; 
2Medicine, University of Pennsylvania Perelman School of Medi-
cine, Philadelphia, PA; 3Pathology and Laboratory Medicine, Uni-
versity of Pennsylvania Perelman School of Medicine, Philadelphia, 
PA
North American Indian Childhood Cirrhosis (NAIC; OMIM 
604901) is a rare, autosomal recessive, congenital choles-
tatic disease associated with missense mutation of CIRHIN, 
encoded by CIRH1A, which functions in ribosome biogenesis 
in yeast and in vitro systems . Previous work from our labora-
tory using morpholino oligonucleotides has shown an in vivo 
role for Cirhin in zebrafish biliary development . However, the 
mechanisms that underlie this role have been unclear, and 
were not further evaluable using antisense methods . We now 
report genetic loss-of-function of cirh1a in zebrafish, generated 
using transcriptional activator-like effector nucleases (TALEN) . 
Mutant embryos show a phenotype of developmental arrest 
appreciable from 3 days post-fertilization (dpf) onward, with 
striking aplasia or hypoplasia of multiple structures including 
liver, gastrointestinal tract, and pancreas, leading to lethality 
at 7-8 dpf . This arrest is associated with abnormal ribosomal 
RNA processing, consistent with defective ribosome biogen-
esis . Mutant embryos and larvae have normal patterning of 
endoderm and its derivatives as shown by mRNA expression, 
but do not express transgenes expressed from liver or endo-
derm promoters, suggestive of a protein synthesis defect . Endo-
dermal cell proliferation is decreased in cirh1a mutant embryos 
as compared to wild-type clutchmates, while cell death does 
not appear increased in mutant embryos . Consistent with the 
mechanism described in multiple ribosomopathies (diseases 
caused by abnormal ribosome biogenesis or function), cirh1a 
mutant embryos show increased expression of a subset of tp53 
pathway target genes . However, tp53 targets that are canon-
ical pro-apoptosis factors are not induced by cirh1a mutation . 
Finally, the cirh1a mutant phenotype is not rescued by con-
comitant tp53 mutation, or by growth in L-leucine, an activa-
tor of bulk protein translation . Taken together, these findings 
represent the first in vivo genetic model of Cirhin inhibition, the 
first in vivo demonstration of Cirhin as a ribosome biogenesis 
factor, and further support a role for Cirhin function in liver 
and biliary development . Ongoing studies will further evaluate 
the role of the NAIC disease allele (CIRHIN R565W) in biliary 
development and NAIC pathogenesis .
Disclosures:
Benjamin J . Wilkins - Employment: Merck and Co .
The following people have nothing to disclose: Michael Pack
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The unique inflammatory bowel disease phenotype of 
pediatric primary sclerosing cholangitis: a single center 
study
Henry Shiau1,3, Faith Ihekweazu2, Mansi Amin2, Tatiana 
Fofanova4, Tamir A. Miloh2, Richard Kellermayer2,5; 1Pediatrics, 
Baylor College of Medicine, Houston, TX; 2Section of Pediatric 
Gastroenterology, Hepatology & Nutrition, Baylor College of 
Medicine and Texas Children’s Hospital, Houston, TX; 3Pediatrics, 
Texas Children’s Hospital, Houston, TX; 4Translational Biology & 
Molecular Medicine, Center for Metagenomics and Microbiome 
Research, Baylor College of Medicine, Houston, TX; 5Children’s 
Nutrition and Research Center, Houston, TX
Background: Primary sclerosing cholangitis (PSC) is a pro-
gressive cholestatic liver disease characterized by inflamma-
tion/fibrosis of intra-and/or extra-hepatic bile ducts . PSC is 
strongly associated with inflammatory bowel disease (IBD), 
and in adult patients with a milder form of ulcerative colitis 
(UC) . The pediatric PSC-IBD phenotype, however, has been 
less well characterized . Methods: We performed a retrospec-
tive, single-center study to examine PSC-IBD in patients seen at 
Texas Children’s Hospital (TCH) between 2000-2015 . IBD phe-
notype (Modified Montreal Classification), clinical outcomes, 
medications, lab values, endoscopic records and IBD-based 
hospital admissions were collected . PSC-UC phenotype was 
compared to 95 non-PSC-UC patients from TCH . Elevated gam-
ma-glutamyl transpeptidase (GGT) levels were compared to 
calprotectin levels and IBD-flare activity . Results: Fifty-two (52) 
patients were identified with PSC . Of thirty-nine patients (75%) 
with co-diagnosis of IBD, thirty-four (87 .2%) had UC (PSC-UC) 
and five (12 .8%) had Crohn’s Disease (PSC-CD) . PSC was 
diagnosed before, simultaneously, or after UC diagnosis in 
5 .9%, 64 .7%, and 29 .4% of patients, respectively . Pancolitis 
was more common in PSC-UC than in non-PSC-UC (96 .3%, 
64%, p=0 .0009) . PSC-UC patients were less commonly treated 
with steroids (76 .5%, 91 .6%, p=0 .0326) or infliximab (8 .8%, 
37 .9%, p=0 .0011), and fewer had at least one IBD-related 
hospital admission (32 .4%, 63 .2%; p=0 .0025) than non-
PSC-UC patients . Rectal sparing tended to be more common 
at PSC-UC diagnosis (10 .7%, 2 .2%, p=0 .0861) . Progression 
to colectomy was significantly less common (5 .8%, 24 .2%; 
p=0 .0223) in PSC-UC than non-PSC-UC patients . Median time 
from UC diagnosis-to-colectomy tended to be longer in PSC-UC 
(6 .37 years, 2 .5 years, p=0 .0739) . GGT did not significantly 
correlate with calprotectin (p=0 .7922) and was less strongly 
associated with IBD flares in PSC-UC patients than non-PSC-UC 
patients (15 .2%, 41 .8%, p=0 .0120) . Conclusion: PSC most 
commonly associates with a milder form of pancolitic-UC in 
pediatric patients, similar to that observed in adults . PSC activ-
ity does not correlate with IBD activity . Our findings may pro-
vide useful information towards the etiology and management 
of pediatric PSC-IBD .

Disease Activity Correlation: GGT and IBD Flares

* Corrected to remove patients from analysis without history of 
GGT, **Flare within 14 days of highest GGT value collected
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Prominin-1-expressing progenitors contributes to subset 
of myofibroblasts and ductular reactive cells within bili-
ary fibrosis of biliary atresia
Nirmala Mavila1, William Dietz2, Jessica Zagory2, Yuanyuan 
Tang1, Marie Nguyen2, Kasper S. Wang2; 1Cedars Sinai Medical 
Center, Los Angeles, CA; 2Children’s Hospital Los Angeles, Los 
Angeles, CA
Background: Biliary atresia (BA) is a congenital fibro-inflam-
matory obliterative disease of infants of the extrahepatic bil-
iary tree . BA is the most common cause of end-stage liver 
failure in children and the leading indication for pediatric 
liver transplantation . The pathogenesis of the aggressive fibro-
sis associated with BA remains poorly understood . We pre-
viously demonstrated that the intrahepatic biliary fibrosis of 
BA is associated with the expansion of cells expressing the 
stem cell marker Prominin-1 (PROM1, CD133), both in the 
murine model of BA induced by rhesus rotavirus (RRV) as well 
as in human BA . These PROM1-expressing cells are pheno-
typically epithelial-mesenchymal progenitors with evidence of 
CK19 and Collagen-1a expression with activated Transform-
ing Growth Factor-β (TGFβ) signaling . We, thus, hypothesized 
that Prom1-expressing progenitor cells contributes to reactive 
ductular cells as well as myofibroblasts with in the periportal 
fibrotic areas . Methods: We bred Prom1creERT2GFPlox-stop-lox, in 
order to lineage trace Prom1-expressing cells in experimental 
models of cholestasis/biliary fibrosis including RRV-induced 
BA, 3,5-diethoxycarbonyl-1, 4-dihydrocollidine (DDC) diet, 
and bile duct ligation (BDL) with pretreatment tamoxifen induc-
tion . Immunofluorescence staining and confocal microscopy 
was performed to determine the co-localization of liver epithe-
lial (Cytokeratin19 (CK19)), Hepatocyte Nuclear Factor 4a 
(HNF4a)) and mesenchymal markers (Vimentin, Collagen-1a1) 
as well as phospho-SMAD3 with GFP . Results: In all three mod-
els of cholestasis (RRV, DDC, BDL), sham controls with tamoxi-
fen induction demonstrated rare singular GFPpositive(pos) CK19pos 
cells within or adjacent to bile ducts . In comparison, there were 
an increased number of GFPposCK19pos cells comprising duct-
ular reactions and GFPposVIMENTINpos cells and GFPposColla-
gen-1a1pos within surrounding periportal fibrosis two weeks 
after RRV inoculation and after six weeks on DDC diet . In con-
trast, GFP expression increased but was mostly restricted to 
CK19pos ductular reactions between five and ten days follow-
ing BDL . In RRV and DDC-induced cholestasis GFP co-positivity 
with hepatocyte markers, Albumin and HNF4a was also noted 
at later stages of treatment . Additionally, a significant fraction 
of periportal GFPpos cells co-express phospho-SMAD3 at later 
stages indicating evidence of activated TGFβ signaling . Con-
clusion: Prom1-expressing progenitor cells contribute to ductu-
lar reactions and activated myofibroblasts within the periportal 
fibrotic areas in response to bile duct injury and cholestasis in 
biliary atresia .
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Waiting List Mortality of Young Children with Biliary 
Atresia: Results from the Eurotransplant Region
Hubert P. Van der Doef1, Patrick F. Rheenen1, Marieke Van Ros-
malen2, Xavier Rogiers2, Henkjan J. Verkade1; 1Pediatrics, Uni-
versity Medical Center Groningen, Groningen, Netherlands; 
2Eurotransplant, Leiden, Netherlands
Introduction: Liver transplantation has become the standard 
treatment for children with biliary atresia (BA) who develop 
end stage liver disease despite Kasai portoenterostomy . Up 
to 50% of BA patients need a liver transplantation before the 
age of 5 years . The prognosis after transplantation has steadily 
improved to over 90% at 1 year after transplantation . How-
ever, the overall prognosis of BA patients is also determined 
by waiting list mortality . Aim: To determine the current waiting 
list mortality of young patients with BA and to identify its prog-
nostic factors . Methods: We retrospectively studied all patients 
with BA, who had been listed for liver transplantation before 
their fifth birthday in the Eurotransplant region between 2001 
and 2014 (n=702) . The Eurotransplant region encompasses 
Austria, Belgium, Croatia, Germany, Hungary, Luxembourg, 
the Netherlands and Slovenia . In a subcohort of 411 children 
(87% from the period 2007-2014) we had clinical and bio-
chemical data to evaluate the association between pre-trans-
plant variables [age at listing, gender, Model for End-Stage 
Liver Disease (MELD) score] and the waiting list mortality (com-
peting risks analysis) . The MELD score was calculated from 
serum concentrations of bilirubin and creatinin, international 
normalized ratio, and presence or absence of renal replace-
ment therapy, Results: At 3, 6 and 12 months after listing for 
liver transplantation, the cumulative waiting list mortality was 
4 .1%, 6 .8% and 7 .7%, and the percentage of transplanted 
patients was 55 .6%, 73 .5% and 83 .8%, respectively . There 
was no significant difference in waiting list mortality between 
male and female patients . Waiting list mortality was almost 
exclusively due to children who had been listed before the 
age of 1 year (51/54 = 94%) . Age at listing below 0 .5 years 
(n=196) and MELD score above 20 (n=132) were the param-
eters with the highest mortality risks (at 12 months, 10 .2% 
and 12 .1%, respectively; for each p<0 .001) . The subgroup 
of children with both parameters combined (age<0 .5 yr and 
MELD>20; n=52) had a waiting list mortality of 15 .4%, 21 .2% 
and 21 .2% at 3, 6 and 12 months, respectively . This subgroup 
accounted for 39% of all waiting list mortality of BA patients 
listed before their fifth birthday . Conclusion: In the Eurotrans-
plant region, the waiting list mortality of BA patients below 5 
years is 7 .7%, predominantly accounted for by children who 
had been listed before their first birthday . Waiting list mortal-
ity of young BA patients is an important negative contributor 
to the overall prognosis of BA . The present identification of 
prognostic factors can help to optimize the allocation rules of 
donor organs .
Disclosures:
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Th17 lymphocytes direct recruitment of inflammatory 
macrophages to intrahepatic bile duct epithelial cells 
during progression of biliary atresia
Celine S. Lages1, Julia Simmons1, Keaton Jones2, Sujit K. 
Mohanty3, Rebekah Karns1, Matthew Kofron4, Rachel M. Sheri-
dan5, Pierre Russo6, Yui-Hsi Wang7, Claire Chougnet8, Alexander 
G. Miethke1; 1Department of Gastroenterology, Cincinnati Chil-
dren’s Hospital Medical Center, Cincinnati, OH; 2University of Cin-
cinnati, Cincinnati, OH; 3Pediatric Surgery, Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH; 4Developmental Biol-
ogy, Cincinnati Children’s Hospital Medical Center, Cincinnati, 
Oman; 5Pathology, Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH; 6Pathology, Children’s Hospital of Philadelphia, 
Philadelphia, PA; 7Allergy and Immunology, Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH; 8Immunobiology, Cin-
cinnati Children’s Hospital Medical Center, Cincinnati, OH
Recently, innate IL17A+TCRgd+ cells were linked to initiation of 
neonatal bile duct obstruction . Here we hypothesize that adap-
tive Th17 responses perpetuate inflammatory injury against 
bile duct epithelium during the post-obstructive phase of rhe-
sus rotavirus (RRV)-induced experimental biliary atresia (BA) . 
Methods: IL17A cellular origin and functions were examined 
in IL17A-GFP reporter and IL17RA-/- mice, respectively . For 
validation, livers from BA patients at time of diagnosis (n=11; 
age: <3 mo), from subjects with progressive disease at time 
of liver transplantation (n=7; median age: 9 mo), and from 
control subjects without cholestatic disorder (n=4; median age: 
9 mo) were subjected to immunohistochemistry and purified 
hepatic mononuclear cells (hMNCs) to intracellular flow cytom-
etry . Results: Following post-natal RRV infection, GFP+CD3+ 
cells increased in frequency between day 8 and 12 by more 
than 3-fold coinciding with development of bile duct paucity . 
These IL17A+CD3+ cells stained predominantly positive for 
TCRb (58 .4%) rather than TCRgd (7 .7%) on day 12 . Disrup-
tion of IL17A signaling in IL17RA-/- mice was associated with 
improved survival after RRV challenge . Compared with wild 
type mice, hepatic Ccl2 mRNA expression was down-regu-
lated by 4 .8-fold and frequency of hepatic inflammatory mac-
rophages, determined by cytometry, was significantly reduced 
in these mice (% mean Ly6C+CD11b+F4/80+ in CD45+ cells: 
6 .6 vs 9 .3%; p<0 .05) . In vitro, stimulation with recombinant 
IL17A induced expression of Ccl2 mRNA in primary neonatal 
cholangiocytes and of Il6 and Il23p19, both involved in main-
tenance of Th17 responses, in RRV-primed myeloid cells . Immu-
nohistochemistry followed by automated image analysis on 
livers from BA infants at diagnosis showed: 1) increased num-
ber of IL17A+ cells compared with age-matched controls (mean 
of 288 vs 75 cells/portal triad; p<0 .01) and 2) increased num-
ber of IL17A+ cells in patients with high level of CD68+ inflam-
matory macrophage infiltration compared with low one (mean: 
575 vs 147 cells/portal triad; p<0 .01)  .Dual immunofluores-
cence demonstrated expression of IL17RA by Ae2Ae3+ chol-
angiocytes and by CD68+ macrophages in BA patient livers . 
HMNCs from explanted BA patient livers, subjected to short 
term stimulation with PMA/Ionomycin followed by intracellular 
flow cytometry, demonstrated persistence of Th17 responses 
in patients with progressive disease; 36 .7% of IL17A+CD3+ 
cells stained positive for CD4 and only 7 .8% were TCRgd+ . 
Conclusion: Adaptive Th17 cells promote expression of Ccl2 
by cholangiocytes attracting inflammatory myeloid cells, per-
petuating intrahepatic bile duct epithelial injury during the late 
phase of BA .
Disclosures:
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4-Phenylbutyrate Therapy for Cholestasis : Investiga-
tions of Mechanism(s) of Action
Frank Chen1, Swapna Krishnamoorthy1, Benjamin Shneider1,2; 
1Pediatric Gastroenterology, Hepatology and Nutrition, Baylor 
College of Medicine, Houston, TX; 2Pediatric Gastroenterology, 
Hepatology and Nutrition, Texas Children’s Hospital, Houston, TX
Introduction: There has been renewed enthusiasm for the use 
of 4-phenylbutyrate (4-PBA) as a small molecule therapy for 
cholestatic liver disease . 4-PBA may act as a molecular chap-
erone and/or a histone deacetylation inhibitor . 4-PBA may 
induce expression of the bile salt export pump (BSEP) even 
in the absence of “rescuable” mutations . These studies were 
performed to investigate the effect of 4-PBA on BSEP transcrip-
tion . Methods and Results: In vitro studies were performed in 
HepG2 and UPS cells, the latter of which has a functional defi-
ciency in the familial intrahepatic cholestasis 1 protein (FIC1 
= ATP8B1 = Byler protein) . A limited human BSEP promoter 
(hBSEP = -145 to + 86) linked to a luciferase reporter was used 
as a read-out of BSEP transcription . In HepG2 cells there was 
a dose-dependent activation of hBSEP in response to 4-PBA 
in concentrations ranging from 50 to 1000 μM 4-PBA (e .g . 
0μM-1 .55 + 0 .27, 50μM-3 .50 + 0 .35, 250μM-7 .18 + 0 .75, 
1mM-24 .91 + 2 .65) . The human albumin promoter (-837 to 
+128) was not induced by 2mM 4-PBA but could be activated 
by overexpression of HNF1-a . Of note, hBSEP could not be 
induced in UPS cells using either 2 mM 4-PBA or 50 μM che-
nodeoxycholic acid (CDCA), although activation was observed 
when FIC1 protein was overexpressed (control 0 .96, control + 
50 μM CDCA 0 .80, 2mM 4-PBA 0 .88, control + FIC1 0 .97, 
50μM CDCA + FIC1 42 .07, 2mM 4-PBA + FIC1 44 .32) . 
Silencing FIC1 in HepG2 cells abrogated the ability of either 
CDCA or 4-PBA to activate hBSEP (control 1 .18, +siFIC1 0 .97, 
control + 4-PBA 2 .94, siFIC1 + 4-PBA 1 .01, control + CDCA 
3 .91, siFIC1 + CDCA 0 .89) . Since FIC1 may mediate farne-
soid X-receptor (FXR) signaling, the necessity of FXR expres-
sion for responses to 4-PBA was assessed . Overexpression of 
FXR in UPS cells did not rescue CDCA or 4-PBA activation of 
hBSEP . Silencing FXR in HepG2 cells or use of an FXR-element 
mutated hBSEP promoter (data not shown) blocked CDCA and 
4-PBA activation of hBSEP (control 1 .16, +siFXR 0 .96, control 
+ 4-PBA 25 .2, siFXR + 4-PBA 1 .01, control + CDCA 30 .48, 
siFXR + CDCA 1 .01) . 4-PBA treatment did not lead to enhance-
ment of co-regulator peptide (SRC 2-2) binding to FXR, suggest-
ing that 4-PBA is not a simple FXR ligand . Conclusions: 4-PBA 
in concentrations between 50 and 2000 μM can activate the 
human BSEP promoter in cell culture . Activation depends upon 
the expression of both the farnesoid x-receptor and the familial 
intrahepatic cholestasis-1 protein . The precise mechanism by 
which 4-PBA may exert positive responses in cholestatic liver 
disease requires further investigation .
Disclosures:
Benjamin Shneider - Consulting: Bristol Myers Squibb, Vertex; Stock Shareholder: 
Bristol Myers Squibb
The following people have nothing to disclose: Frank Chen, Swapna Krishna-
moorthy
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GGT reduction on 1 year Ursodeoxycholic (UDCA) acid 
Association with Time-to-Outcome in Pediatric Primary 
Sclerosing Cholangitis (PSC)
Mansi Amin1, Danielle Guffey2, Henry Shiau1, Richard Keller-
mayer1, Milton Finegold3, Charles Minard2, Tamir A. Miloh1; 
1Pediatric, Baylor College of Medicine, Houston, TX; 2Dan L 
Duncan Institute for Clinical and Translational Research, Baylor 
College of Medicine, Houston, TX; 3Pathology, Baylor College of 
Medicine, Houston, TX
Background: Primary sclerosing cholangitis is a progressive 
cholestatic liver disease with controversial outcomes data 
related to current therapies, especially ursodeoxycholic acid 
(UDCA) . Method: A 20 year single center retrospective review 
of pediatric PSC patients was done . Patients were classified 
as responders (first available GGT after 1y UDCA use ≤1 .5 
upper limit normal for age and gender) and nonResponders 
(NR, GGT >1 .5 ULN for age at 1y on UDCA) . Clinical features 
and outcomes including time-to-transplant and complication 
(ascites, variceal bleed, cholangitis, pruritus, encephalopathy) 
were compared . Kaplan-Meier and Cox proportional hazards 
regression were performed . Results: 53 PSC patients were 
identified, 98% treated with UDCA (median 14 mg/kg,7-30) . 
66% had a GGT value available at ≥ 1y of UDCA use . 56% 
responded with GGT <1 .5 ULN, 92% with ALP<1 .5 ULN . 
Mean follow up 5y . Demographics (sex, gender, age, years 
followed) did not differ significantly . Prevalence of inflamma-
tory bowel disease (78% v 60%), small duct (23% v 20%) and 
cirrhosis (33% v 28%) between responders and NR was not 
significantly different . There was a trend in autoimmune over-
lap (28% v 60%, p=0 .08) . GGT response at 1y indicated a 
reduction of future complication by 75% (NS) . 2(10%) respond-
ers and 4 (27%) NR underwent liver transplant(NS) . NR had 
a trend towards increased risk of liver transplant (p=0 .058, 
figure) . Response to ALP was not associated with outcomes . 
Conclusions: Our data suggests long term, complication free 
survival with native liver in children with PSC is increased in 
children whose GGT is ≤ 1 .5 ULN for age after 1y of UDCA . 
Sample size limited the power of these analyses, but the trends 
suggest that larger multi-centered studies of the effect of UDCA 
in pediatric PSC are warranted .

Disclosures:
The following people have nothing to disclose: Mansi Amin, Danielle Guffey, 
Henry Shiau, Richard Kellermayer, Milton Finegold, Charles Minard, Tamir A . 
Miloh
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The natural history of primary sclerosing cholangitis in 
children: a large single center longitudinal cohort study
Pamela L. Valentino1, Shanna M. Wiggins2, Sarah Harney2, 
Roshan Raza2, Christine K. Lee2, Maureen M. Jonas2; 1Section 
of Gastroenterology and Hepatology, Yale University Medical 
School, New Haven, CT; 2Division of Gastroenterology, Hepatol-
ogy and Nutrition, Boston Children’s Hospital, Boston, MA
Objectives: Data regarding pediatric PSC natural history are 
limited . We describe a large pediatric PSC cohort with lon-
gitudinal follow-up . Methods: Records review of pediatric 
PSC patients diagnosed between 1984 and 2014 . Results: 
N=120 (63% M) aged 1-21y (median 14y) at diagnosis . 27% 
(31/113) had ASC (autoimmune sclerosing cholangitis), 24% 
had exclusive small duct PSC, METAVIR stage was F3-F4 in 
41% . 81% of PSC patients had IBD; most had ulcerative/inde-
terminate colitis (72/97), typically pancolitis (40/72) . PSC-IBD 
was more common than ASC-IBD (85% vs . 68%, P=0 .03) . 
Median follow-up was 3 .7y (IQR 1 .5,6 .9) . Median GGT 
decreased from baseline of 221 U/L (IQR 110, 425) to 104 
U/L by 1y post-diagnosis ([IQR 18,229], P<0 .0001), and then 
changed little . Mean fibrosis stage at diagnosis was 2 .3±1 .4 
(N=91), and at 1-5y was 2 .6±1 .3 (N=20) . Transplant-free 
survival at 10y was 89%; there were 6 liver transplants, 2 in 
patients with small duct PSC and 4 with diffuse large duct PSC . 
Although the cirrhosis rate was not significantly different in PSC 
with IBD versus without (22% vs . 41%, P=0 .06), the former had 
a lower rate of LT (2% vs . 18%, P=0 .01) . The rate of cirrhosis 
was lower in patients diagnosed with IBD before PSC (15% 
versus 31%, P=0 .05) . Conclusions: In this largest reported pedi-
atric PSC cohort, LT rate at 10y was lower than reported in 
adults . ASC and PSC had similar biochemical abnormalities 
and degree of fibrosis at diagnosis . PSC that developed after 
IBD diagnosis had a milder course, possibly reflecting earlier 
disease detection or milder phenotype .
Disclosures:
Christine K . Lee - Grant/Research Support: Echosens
Maureen M . Jonas - Advisory Committees or Review Panels: Gilead Sciences; 
Consulting: Vertex, Alexion; Grant/Research Support: Gilead, Bristol Myers 
Squibb, Roche, Echosens, Abbvie
The following people have nothing to disclose: Pamela L . Valentino, Shanna M . 
Wiggins, Sarah Harney, Roshan Raza

291
PoopMD, a Mobile Application to Screen for Biliary 
Atresia, Accurately Identifies Acholic Stools in the Field
Sina Ogholikhan, Amy Franciscovich, Douglas Mogul; Pediatric 
Gastroenterology, The Johns Hopkins University, Baltimore, MD
Background: Biliary Atresia (BA) is the leading cause of pediat-
ric end-stage liver disease in the United States . Stool color edu-
cation programs aimed to help parents differentiate the acholic 
stools associated with BA from normal have been shown to 
improve survival and decrease rates of liver transplantation . 
PoopMD, a mobile health application (“app”) that integrates 
color recognition software with a smartphone’s camera, has 
been previously shown to accurately identify acholic stools 
using photographs in constrained lighting environments, but its 
accuracy in the field among real-world users is unknown . Meth-
ods: 250 images of stool and 250 images of color swatches 
analyzed by PoopMD (see image) were randomly selected 
from the PoopMD administrative server . Seven pediatricians 
with expertise in medical education were asked to rate these 
images as normal, pale, or indeterminate and were blinded 
to the result generated by PoopMD . The gold standard was 
defined as images for which 6+ pediatricians agreed on the 

color; images that lacked agreement between pediatricians 
were excluded from analysis . Sensitivity, specificity, and like-
lihood ratio were determined separately for the stool images 
and the swatch images . Results: Among 250 images of color 
swatches, experts agreed on 210 images . PoopMD correctly 
identified all 5 acholic images (sensitivity = 100%) . Among 
205 images defined as true normal, PoopMD correctly iden-
tified 151 (specificity = 74%), 18 as acholic (false positive = 
9%), and 36 (18%) as indeterminate . The positive likelihood 
ratio (+LR) for an acholic swatch was 10 . Among 250 images 
of stool, experts agreed on 201 images . PoopMD correctly 
identified 10 of 11 acholic stools (sensitivity = 91%) . Among 
190 stools defined as normal by experts, PoopMD correctly 
identified 140 (specificity = 74%), and identified 21 as acholic 
(false positive = 11%) . The +LR for an acholic stool was 10 . 
Conclusion: PoopMD accurately differentiates stool color and 
is particularly sensitive in identifying acholic stool . The perfor-
mance of the app suggests that it may be a valuable tool to 
help parents discern acholic stools in the perinatal period and 
provide guidance concerning whether additional evaluation by 
a pediatrician is warranted .

Disclosures:
The following people have nothing to disclose: Sina Ogholikhan, Amy Francis-
covich, Douglas Mogul

292
Regulatory T cells control CD8 lymphocyte-mediated ini-
tiation of bile duct epithelial injury and fibrosis in mdr2 
-/- mice via the purinergic signaling pathway
Amy E. Taylor1, Alexandra N. Menchise2, Julia Simmons1, Celine 
S. Lages1, Shiva K. Shanmukhappa1, Claire Chougnet1, Alexander 
G. Miethke1; 1Cincinnati Children’s Hospital Medical Center, Cin-
cinnati, OH; 2Boston Children’s Hospital, Boston, MA
Purpose: Regulatory T cell (Treg) dysfunction is implicated in 
fibrosing cholangiopathies including biliary atresia and PSC . 
We previously demonstrated that in the mdr2 -/- model of 
sclerosing cholangitis (SC), cytokine-mediated expansion of 
Tregs reduced cholestasis, bile duct (BD) proliferation, and 
fibrosis . We hypothesize CD8 lymphocytes are key effector 
cells initiating biliary epithelial injury and fibrosis in murine 
SC and are susceptible to Treg suppression . Methods: In mdr2-
/- mice, absent canalicular phospholipid floppase activity 
causes low phospholipid “toxic” bile and the SC phenotype . 
Juvenile mdr2 -/- mice underwent CD8 lymphocyte depletion 
with αCD8 (clone YTS 169 .5 or IgG isotype control) and Treg 
expansion with IL2 complex (IL2c) of recombinant murine IL2 
and αIL2 clone Jes 6-1A12 (Jes6-1) or PBS control . Hepatic 
mononuclear cells (MNCs) from mdr2 -/- mice were stained 
with CellTrace Violet and cultured in complete media with IL2, 
αCD3, and 50-200μM of CD39 inhibitor ARL 67156 (ARL) to 
assess CD8+ proliferation . Results: Treatment of mdr2 -/- mice 
with i .p . αCD8 (100μg/dose) twice weekly from day of life 
15-30 depleted hepatic CD8+ cells (mean %CD3+CD8+: 0 .39 
vs 5 .33 in αCD8 vs IgG; p<0 .001) and reduced cholestasis 
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(mean ALP: 134 vs 147 IU/L; p=0 .04) . Quantitative image 
analysis of immunohistochemistry for osteopontin (OPN) 
demonstrated reduced area of expression in BD epithelium and 
zone 1 hepatocytes of liver sections from CD8-depleted mice 
(mean % area OPN: 1 .3 vs 3 .7 in αCD8 vs IgG; p<0 .001) . 
To investigate molecular pathways of Treg-CD8 cell cross-talk, 
mdr2 -/- mice were given i .p . IL2c (0 .01μg/g IL2 + 0 .05μg/g 
Jes6-1) twice weekly between day of life 7-30 . Flow cytometry 
analysis showed a 4-fold increase in the proportion of hepatic 
Tregs and a 30% reduction in hepatic CD8+ frequency in IL2c 
treated mdr2 -/- mice . Tregs displayed an activated molecular 
phenotype with increased ICOS expression (mean % ICOS+/
Tregs: 83 vs 49 in IL2c vs PBS; p<0 .01) and upregulation of 
CD39 (% CD39+/Tregs: 69 vs 45; p=0 .04), implicating ade-
nosine-mediated A2A receptor regulation of CD8+ lymphocyte 
response as a putative pathway of Treg suppression . The criti-
cal role of the purinergic pathway for CD8+ homeostasis was 
supported in vitro by increased proliferation of CD8+ lympho-
cytes within hepatic MNCs from mdr2 -/- mice when cultured 
in the presence of ARL (mean %CD8+ non-dividing: 19 vs 31 in 
ARL vs media) . Conclusions: In the mdr2 -/- model of sclerosing 
cholangitis, CD8+ effector lymphocytes cause hepatobiliary 
injury leading to osteopontin expression and fibrosis . Tregs 
and purinergic signaling pathways modulate the effector lym-
phocyte response .
Disclosures:
Alexander G . Miethke - Grant/Research Support: Shire plc
The following people have nothing to disclose: Amy E . Taylor, Alexandra N . 
Menchise, Julia Simmons, Celine S . Lages, Shiva K . Shanmukhappa, Claire 
Chougnet
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B cell mechanisms of T cell activation in the murine 
model of biliary atresia
Brianna Traxinger1, Joseph Bednarek1, Dania Molla Hosseini1,3, 
Roberta Pelanda2, Cara L. Mack1,3; 1Pediatrics, University of Colo-
rado - Denver, Denver, CO; 2Immunology, University of Colorado 
- Denver, Denver, CO; 3Pediatrics, Children’s Hospital Colorado 
(Digestive Health Institute), Aurora, CO
Biliary atresia (BA) is a progressive inflammatory, sclerosing 
cholangiopathy of unknown etiology . In the rhesus rotavirus 
(RRV)-induced mouse model of BA, T cells and B cells have been 
shown to contribute to the pathogenesis of BA . We have previ-
ously shown that mice lacking B cells (Ig-α-/-) do not develop BA 
and T cells from these mice are not activated . The aim of this 
study was to determine the mechanism of B cell-mediated T cell 
activation in murine BA . B cell mechanisms that were assessed 
included antigen presentation and cytokine production . Meth-
ods: Newborn BALB/c mice were injected with RRV or saline 
(BSS control) . FACS analysis of B cell maturation markers and 
intracellular cytokine staining was performed . The ability of B 
cells to present antigens and activate T cells was assessed by 
ELISPOT . The contribution of B cells in eliciting disease was 
determined by adoptive transfer of B cells from BA mice into 
RRV-infected Ig-α-/- mice . Results: Normal neonatal mouse liver 
B cells are primarily in the immature development stage, how-
ever in BA mice the liver B cell maturity is significantly increased 
(IgM+IgD+: BSS 8 .6±0 .39%, RRV 16 .8±2 .1%) . We previously 
showed that B cells from BA mice have upregulation of antigen 
presentation cell surface marker expression . B cells from BA 
mice cultured with antigens (bile duct epithelia, RRV) and BA 
mouse liver T cells resulted in T cell activation (two-fold increase 
in T cell IFN-γ production), not seen with B cells from BSS mice . 
Intracellular cytokine staining of B cells from BA mice showed 
significant increases in the production of cytokines compared 

to control mice (IFN-γ: BSS 5 .1±0 .50, RRV 19 .9±3 .3%; IL-1β: 
BSS 4 .80±0 .58, RRV 18 .6±3 .30%; IL-6: BSS 4 .4±0 .35, RRV 
15 .3±3 .4%; IL-10: BSS 4 .78±0 .20, RRV 16 .6±3 .6%; IL-2: 
BSS 4 .4±0 .08, RRV 17 .7±2 .9%; TNF-α: BSS 5 .7±0 .13, RRV 
23 .2±3 .1%) . Adoptive transfer of B cells from BA mice into 
RRV-infected Ig-α-/- mice resulted in increased direct bilirubin 
(RRV only: 0, RRV+B cells: 3 .14±0 .69 mg/dL) and increased 
liver inflammation (CD4 T cells - RRV only: 3 .09%, RRV+B cells: 
6 .70±0 .50%; CD8 T cells - RRV only: 3 .83%, RRV+B cells: 
5 .48±0 .29%; macrophages - RRV only: 3 .71%, RRV+B cells: 
8 .44±0 .85%) . Conclusions: Murine BA mice display increased 
levels of mature B cells capable of presenting antigens and 
activating T cells . B cells from BA mice also make high levels 
of pro-inflammatory cytokines that contribute to T cell differ-
entiation and proliferation . Adoptive transfer of B cells into 
RRV-infected Ig-α-/- mice results in increased liver inflammation . 
In summary, B cells utilize both antigen presentation function 
and cytokine production to activate T cells in BA .
Disclosures:
The following people have nothing to disclose: Brianna Traxinger, Joseph 
Bednarek, Dania Molla Hosseini, Roberta Pelanda, Cara L . Mack
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Small Duct Primary Sclerosing Cholangitis (sPSC) in Chil-
dren – A Single Center Experience
Mansi Amin1, Henry Shiau1, Milton Finegold2, Richard Keller-
mayer1, Tamir A. Miloh1; 1Pediatric, Baylor College of Medicine, 
Houston, TX; 2Pathology, Baylor College of Medicine, Houston, TX
Background: Patients with cholestasis, histologic features of 
PSC, and normal cholangiography are diagnosed as having 
sPSC . In adult studies, sPSC has been associated with favor-
able long term prognoses, but data in children are scarce . This 
study’s purpose was to characterize pediatric sPSC . Method: 
A retrospective single-center review of pediatric PSC patients 
seen at Texas Children’s Hospital, Houston between January 
1995 and June 2015 was performed . Demographics, clinical, 
histological and biochemical features and outcomes were com-
pared between patients with sPSC and large duct (LD) PSC . 
Results: 53 patients with PSC were identified: 3 were excluded 
for insufficient records . 10 (20%) of the 50 had sPSC . Mean 
duration of follow up was 5 .06 yrs . Demographics did not 
differ significantly between sPSC and LD [Table 1] . In the sPSC 
group, 50% patients had histologically confirmed autoimmune 
hepatitis overlap, 50% had cirrhosis and 60% had inflamma-
tory bowel disease compared to 36 .8%, 30%, and 72 .5%, 
respectively, in the LD group (NS) . Laboratory response (AST, 
ALT, GGT, total bilirubin) to ursodeoxycholic acid after 1 year 
improved in both groups and did not significantly differ . No 
sPSC cases progressed to LD during follow up . Complications 
were not statistically significant between the groups, but more 
LD had clinical cholangitis (10 versus 1, NS) variceal bleeds (6 
versus 0, NS) and pruritus (14 versus 2, NS) . Liver transplant 
(LT) was performed in 2 (20%) and 10 (25%) of sPSC and LD 
(NS) patients at 48 and 54 months after diagnosis, respec-
tively . No sPSC patients developed PSC recurrence in the graft 
compared to 3 of 10 transplanted in LD (NS) . Patient survival 
was 100% and none developed cholangiocarcinoma . Conclu-
sion: None of the pediatric sPSC at presentation progressed to 
LD PSC . Cirrhosis was found in half of sPSC cases at diagnosis, 
which may suggest late diagnosis and lead to similar frequency 
of LT between sPSC and LD . Overall there was a trending 
towards decreased cholangitis, variceal bleeds, pruritus and 
PSC recurrence post LT in patients with sPSC . Larger studies are 
needed to validate these findings
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Age, Fibrosis and success of Kasai Hepatoportoenteros-
tomy in Biliary Atresia: Is there a correlation?
Krupa R. Mysore1, Kalyani R. Patel2, Milton Finegold2, M.John 
Hicks2, Sanjiv Harpavat1; 1Pediatric Gastroenterology, Texas Chil-
dren’s Hospital, Houston, TX; 2Pediatric Pathology, Texas Chil-
dren’s Hospital, Houston, TX
Purpose: Biliary atresia (BA) is a progressive cholestatic liver 
disease associated with development of biliary cirrhosis . It is 
unclear why infants with BA who undergo Kasai Hepatopor-
toenterostomy (KHPE) later (after 90-120 days) are less likely 
to benefit . One possible hypothesis is that older infants have 
advanced fibrosis, impairing success of KHPE . To test this, we 
analyzed a group of infants with BA who underwent percutane-
ous liver biopsy as part of their diagnostic evaluation at Texas 
Children’s Hospital (TCH) . We examined correlation of (i) 
degree of fibrosis at needle liver biopsy with age of infant and 
(ii) degree of fibrosis with success of KHPE . Methods: Charts of 
infants with subsequent diagnosis of BA born between 2011 
and 2014 were reviewed . Patients who underwent needle 
liver biopsy at TCH as part of their diagnostic evaluation were 
included . We defined successful KHPE as conjugated biliru-
bin of ≤ 0 .2 mg/dl at 3 months post KHPE . For each patient 
trichrome stained slides were de-identified and two patholo-
gists blindly scored the degree of fibrosis . Stage of fibrosis 
was defined by Batts and Ludwig four tier system in patients 
with an adequate sample (≥7 portal tracts) . Results: Twenty-five 
infants with median age of 72 days (15-158 d) underwent liver 
biopsy . One infant was excluded due to inadequate tissue sam-
ple . Eighteen were female (75%) and two (8%) had syndromic 
features . Fourteen (58%) with median age at liver biopsy of 
53 .5 days (15-93d) underwent KHPE following needle biopsy 
(median age at KHPE 59 .5 d) . The average fibrosis score in 
KHPE group was 3 .25 (range 2-4) . Seven (50%) had successful 
KHPE with mean fibrosis score of 3 .5 . The degree of fibrosis 
was similar in infants with successful and unsuccessful KHPE 
(p= 0 .15) . Ten infants (42%) did not undergo KHPE, median 
age 117 .5 days (71-158 d) with average fibrosis score of 3 .5 
(range 2-4) . The inter-rater agreement between pathologists 
was fair (kappa =0 .3, p = 0 .008) . There was no correlation 
between age and degree of fibrosis, Pearson correlation coef-
ficient, r =0 .12 (CI -0 .28 to +0 .49, p= 0 .5) . Discussion: Our 
study demonstrates that extensive liver fibrosis is found in all 
ages in BA and fibrosis is not correlated with age of infant in 
BA . In addition, the success of the KHPE is not related to degree 
of fibrosis . Infants with successful and unsuccessful KHPE had 
similar average fibrosis scores on percutaneous liver biopsy . 
Our findings suggest that degree of fibrosis cannot explain 
poorer outcomes with KHPE in older infants . The study suggests 
that clinicians should not use fibrosis scores from percutaneous 
liver biopsies to predict which infants would benefit from KHPE .
Disclosures:

The following people have nothing to disclose: Krupa R . Mysore, Kalyani R . 
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A new pathway of bile acid synthesis leads to a novel 
understanding of the “alternative” pathway and its 
importance in oxysterol/bile acid homeostasis
Genta Kakiyama1, Dalila M. Marques1, Hajime Takei2, Daniel 
Rodriguez-Agudo1, Gregorio Gil1, Jasmohan S. Bajaj1, Huiping 
Zhou1, Phillip Hylemon1, Hiroshi Nittono2, William M. Pandak1; 
1Virginia Commonwealth University and McGuire VA Medical 
Center, Richmond, VA; 2Junshin Clinic, Bile Bile Acid Institute, 
Tokyo, Japan
Mitochondrial CYP27A1 catabolizes cholesterol (Chol) into 
two key intracellular regulators of lipid homeostasis (25- and 
27-hydroxycholesterol) . Further metabolism via the “alternative” 
pathway, CYP7B1 hydroxylates the 7α-position of these oxys-
terols; eliminating their regulatory effects and pushing catabo-
lism to CDCA . In humans, the pathway contributes ~10% of the 
BA pool, but under conditions of liver insult, much more . Intrigu-
ingly, the absence of CYP7B1 leads to liver fibrosis . To better 
define this pathway, we characterized oxysterols/BAs follow-
ing StARD1 overexpression, a cholesterol transporter to mito-
chondria, in vitro and in vivo . Methods: Liver oxysterols/BAs in 
wild type (WT), CYP7B1-/- and CYP27A1-/- mice with/without 
StARD1 overexpression were analyzed by HPLC-MS . Primary 
hepatocytes from these mice (PMH) were incubated with [3H]
Chol or [3H]24HC; formed [3H]oxysterols/BAs were analyzed . 
mRNA levels were determined by RT-qPCR . Results:1) Genera-
tion of 24-Hydroxycholesterol (24HC) in hepatocytes: StARD1 
overexpressing mice had significantly higher liver levels of 
27HC (0 .3±0 .2 nmol/g vs 0 .1±0 .1 nmol/g of WT) as well as 
higher levels of 24HC (0 .3±0 .2 nmol/g vs 0 .1±0 .0 nmol/g 
of WT) . In order to clarify the source of 24HC, PMH were 
incubated with [3H]Chol following StARD1 overexpression . 
WT hepatocytes formed [3H]24HC in addition to [3H]25HC 
and [3H]27HC (ratio, 3:1:10) . CYP27A1-/- hepatocytes did not 
form [3H]24HC . Furthermore, isolated mitochondria converted 
[3H]Chol to [3H]24HC; and, this conversion was more efficient 
in CYP27A1 overexpressing mitochondria . These results show 
that the mitochondrial CYP27A1 is responsible for 24HC pro-
duction . 2) Metabolism of 24HC to BAs: StARD1 overexpres-
sion in biliary diverted mice led to increases in synthesis rates 
of both CA and CDCA/βMCA . Unexpectedly, liver CYP7B1 
mRNA expression was found to be 80% suppressed as com-
pared to control mice . StARD1 overexpression in the CYP7B1-
/- led to a marked increase in liver 27HC and 25HC levels, 
but lesser increase in 24HC . These observations suggested 
24HC to have different elimination pathway independent of 
CYP7B1 . When PMH were incubated with [3H]24HC, the WT 
formed [3H]CA as well as [3H]CDCA/βMCA . While, CYP7B1-
/- produced little [3H]CDCA or [3H]βMCA, but increased [3H]
CA was observed . Discussion: Our studies have uncovered 
a new mitochondrial initiated pathway to CA synthesis, and 
shown CYP7B1 to be a key regulator of intracellular levels 
of the regulatory oxysterols, 25 & 27HC . Acute and chronic 
effects of levels of pre and post Chol metabolites controlled by 
CYP7B1 could have unappreciated advantageous/injurious 
effects which warrant further exploration .
Disclosures:
Jasmohan S . Bajaj - Consulting: Valeant, Norgine, Intercept, and Abbott; Grant/
Research Support: His institution has received grant funding from Salix and 
Grifols
William M . Pandak - Employment: Virginia Commonwealth University, Veterans 
Affairs Medical Center
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Hepatic uptake of conjugated bile acids mediated by 
both NTCP and OATPs is repressed by intestinal sensing 
of plasma bile acid levels 
Davor Slijepcevic1, Takeshi Katafuchi2, Reinout L. Roscam Abbing1, 
Joanne Donkers1, Ulrich Beuers1, Ronald P. Oude Elferink1, Alfred 
Schinkel3, Stan F. van de Graaf1; 1Tytgat Institute, AMC Amster-
dam, Amsterdam, Netherlands; 2Department of Pharmacology, 
University of Texas Southwestern Medical Center, Dallas, TX; 
3Netherlands Cancer Institute, Amsterdam, Netherlands
Introduction: Inactivation of the Na+-taurocholate cotransport-
ing polypeptide (NTCP) leads to elevated plasma bile acid (BA) 
levels . However, a subset of NTCP knockout mice or mice/
humans treated with myrcludex B, an HBV entry inhibitor that 
completely inhibits NTCP at high dosages, display normal 
plasma BA levels . Here, we elucidated which transport proteins 
mediate this NTCP-independent hepatic uptake of conjugated 
BAs and identified a novel role for FGF15/19 in the regula-
tion of hepatic bile acid uptake . Methods: The contribution 
of OATPs and NTCP to hepatic BA uptake was determined 
by injection of radiolabelled taurocholate in gall bladder 
cannulated wild-type and Slco1a/1b knockout mice, or by 
5-day administration of myrcludex B in (OATP1B1 humanized) 
Slco1a/1b knockout mice . Transporter mRNA regulation was 
assessed by Q-PCR in mice that underwent FGF19 injections, 
and results were confirmed in rat hepatoma cells (HPCT-1e3) . 
Results: In wild-type mice, myrcludex B only slightly reduced 
changed plasma taurocholate clearance . However, myrcludex 
B completely inhibits active transport of all conjugated BA spe-
cies in Slco1a/1b knockout mice, also when hOATP1B1 was 
functionally expressed . Five day myrcludex B treatment down-
regulated Cyp7a1 mRNA levels . Intestinal Fgf15 was induced 
in both (OATP1B1 humanized) Slco1a/1b and Slc10a1 knock-
out mice . Exogenous hFGF19 acutely reduced both Ntcp and 
Oatp expression in HPCT-1e3 cells, and this downregulation 
of bile acid uptake transporters was confirmed in vivo . Conclu-
sions: Our results demonstrate that OATPs and NTCP together 
govern hepatic uptake of conjugated BAs in vivo and indicate a 
novel role for FGF15/19 signaling . Enterocytes sense elevated 
levels of (conjugated) BA levels in the systemic circulation, and 
subsequently release FGF15/19 . This not only represses bile 
acid synthesis, but also downregulates hepatic bile acid uptake 
to protect hepatocytes from toxic bile acid accumulation .
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Calcineurin/NFAT signaling is involved in bile acid 
induced chemokine expression in mouse hepatocytes 
and cholestatic mouse livers
Shi-Ying Cai, Albert Mennone, James L. Boyer; Yale Univ, New 
Haven, CT
Background: The inflammatory response plays an important 
role in cholestatic liver injury where bile acid (BA) induction 
of proinflammatory cytokines in hepatocytes may initiate this 
event . However, the signaling pathways involving BA stimula-
tion of cytokine production remain elusive . Transcription factor, 
Nuclear Factor of Activated T cells (NFAT), activated by Ca2+/
calmodulin/calcinerin signal pathway, plays an important role 
in immune response . In this process, NFAT is dephosphory-
lated and imported into the nucleus to stimulate the expression 
of genes, including inflammatory cytokines . Because elevated 
levels of BA can cause ER stress and injure mitochondria in 
hepatocytes, these events may disrupt Ca2+ signaling and 
could lead to the activation of NFATs . Aim: Here we exam-
ine if the Ca2+/calcineurin-NFAT signal pathway is involved 
in BA induction of chemokines in vitro in mouse hepatocytes 
and in vivo in cholestatic mouse liver . Methods: Primary mouse 
hepatocyte cultures were treated with BAs, where inhibitors of 
the Ca2+/calcineurin signal pathway were applied . Liver tissue 
was obtained from three cholestatic mouse models, i .e . FVB 
background Abcb4-/- (6 weeks old), C57BL/6 bile duct liga-
tion (BDL) for 7 days, and C57BL/6 fed with 1% cholic acid 
(CA) for 7 days . Gene expression was assessed using Q-PCR 
and Western blot . Results: Twenty-four hr treatment of 50 uM 
glycocholic acid (GCA) significantly induced the mRNA expres-
sion of chemokine Cxcl2 and Cxcl10 by 15- and 52-fold, 
respectively in mouse hepatocyte cultures . This induction was 
greatly reduced by cyclosporine A, a calcineurin inhibitor, in 
a dose-dependent manner . Two additional inhibitors in the 
calcineurin-NFAT signal pathway (FK-506 and KN-62) also 
significantly reduced BA stimulation of chemokine expression . 
Western blots determined that NFATc3 was dephosphorylated 
and translocated from cytosol to the nucleus in BA treated 
mouse hepatocytes and in liver tissues from Abcb4-/- and BDL 
mice . These findings indicate that NFATs is involved in BA 
induction of chemokines in vitro in hepatocytes cultures and 
in vivo in the cholestatic mouse . In addition to NFATc3, signif-
icant induction of NFATc2 mRNA was also detected in GCA 
treated mouse hepatocytes (1 .7-fold) and the liver tissues from 
Abcb4-/- (6 .4-fold), BDL (4 .5-fold) and 1% CA-fed (1 .6-fold) 
mice when compared to their correspondent controls (set as 1) . 
Conclusion: Activation of the calcineurin-NFAT signal pathway 
plays an important role in BA induction of chemokines in mouse 
hepatocytes and liver, likely through disrupted Ca2+ homeosta-
sis . The NFAT activation pathway may offer novel strategies for 
the therapy of cholestasis .
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Ost alpha deficient mice have alterations in Notch-de-
pendent cell lineage development in the ileum that are 
unrelated to changes in the bile acid pool
Carol J. Soroka, Albert Mennone, James L. Boyer; Department 
of Internal Medicine, Yale University School of Medicine, New 
Haven, CT
Background: The enterohepatic circulation is an efficient path-
way to reclaim bile acids (BA) from the intestine and return 
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them to the liver for reuse . The two primary membrane trans-
porters involved in this pathway are the ileal apical sodium 
dependent bile acid transporter (ASBT) and the basolateral 
organic solute transporter (OST) alpha-beta . In theory, either of 
these transporters could be targeted for pharmacotherapeutic 
invention to reduce levels of circulating toxic BAs . While cur-
rent clinical studies have focused on the inhibition of ASBT, we 
and others have demonstrated that genetic knock down of Ostα 
in the mouse can lead to a significantly reduced BA pool and 
increased fecal excretion of cholesterol, as well as reduced 
cholestatic injury after BDL . However, these functional changes 
are also associated with increased ileal length and mucosal 
thickness . Aim: To determine whether morphological changes 
are related to alterations in the BA pool and/or to genetic 
differences in development . Methods: Bile acid pool size was 
increased by feeding 0 .2% cholic acid to pregnant females 
and pups . Protein and gene expression were determined by 
Western blotting and RT QPCR using tissues from wildtype 
(WT) or Ostα knockout (KO) mice of different ages . Serum and 
tissue BA levels were determined by enzymatic assay and intes-
tinal fat absorption was tested using the non-absorbable, lipo-
philic marker, sucrose polybehenate . Results: Ostα KO mice 
weighed less than WT mice at birth and the small intestine 
length was significantly longer in the KO mice as early as 7 
days after birth . Histology of KO ileum revealed reactive nuclei 
and thickened ileal mucosa by H&E, and an increase in the 
number of PAS positive goblet cells, especially at the villus tip . 
The increase in goblet cells was seen as early as 1 day after 
birth . mRNA for Notch 1 and 2, and their ligands, Delta like 1, 
3, and 4 were significantly downregulated in the KO ileum at 
all ages . However, downstream genes (Hes1, Math1) were not 
significantly changed . Normalization of the BA pool by cholic 
acid diet in KO pregnant females and newborn pups increased 
intestinal fat absorption and increased the number of goblet 
cells, but did not change the Notch pathway gene expression . 
Conclusion: Together these findings suggest that the increase in 
goblet cells and alterations in the Notch pathway in the Ostα 
KO mouse ileum are independent of changes in the BA pool 
size and must be associated with the genetic deletion of the 
Ostα gene . Therefore, reduction of the BA pool by pharmaco-
therapeutic inhibition of the Ostα-β transporter may provide an 
additional target for reducing the level of circulating toxic BAs .
Disclosures:
The following people have nothing to disclose: Carol J . Soroka, Albert Mennone, 
James L . Boyer
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Cholic acid feeding increases bile acid transporter Ostα 
expression in mouse adipose tissue
Supriya Kulkarni, Carol J. Soroka, James L. Boyer; Internal Medi-
cine, Digestive Diseases, Yale University School of medicine, New 
Haven, CT
Cholic acid feeding increases bile acid transporter Osta 
expression in mouse adipose tissue Supriya Kulkarni, Carol J 
Soroka, and James L Boyer Yale Liver Center, Yale University 
School of Medicine, New Haven, CT BACKGROUND: Organic 
solute transporter (OST) α/β is a bile acid (BA) and steroid 
hormone transporter primarily expressed in ileum and kidney 
in rodents . Previous studies have demonstrated that Ostα KO 
mice develop lower age-related and diet-induced weight gain, 
and, more significantly, lower adipose tissue mass . BAs are 
important regulators of lipid metabolism; functioning via Farne-
soid X Receptor (FXR) and G protein-coupled bile acid receptor 
1 (GPBAR1/TGR5) . AIM: To determine if Osta/β mediates 
adipose tissue metabolism . METHODS: WT and Ostα KO mice 

(n=5-7/group, male, 12-14 weeks old) were fed standard 
chow (SD) or 1% CA supplemented chow (CA) for 5 days and 
visceral white adipose tissue (WAT) tissue was analyzed for 
lipogenic gene expression by RT QPCR and Western blotting . 
RESULTS: WT WAT expressed Ostα at low levels (mRNA and 
protein) that was absent in the Ostα KO mice, while Ostβ tran-
script and protein were undetectable . Basally, KO mice had 
~40% lower WAT/ body weight ratio as well as ~50% lower 
Fabp4, Cd36, Lpl expression relative to WT mice . However, 
expression of lipid regulators Pparγ, Cebpα was higher and 
that of BA regulators Fxr, and Tgr5 lower in Ostα KO WAT 
relative to WT mice . Thus, deficiency of Ostα could potentially 
alter the response of adipocytes to BA mediated changes in 
lipid metabolism . CA feeding decreased WAT/ body weight 
ratio by ~40% in WT but only by ~10% in Ostα KO mice . 
CA feeding induced WAT Ostα expression by ~4 fold rel-
ative to SD chow . These WT mice also showed significant 
decreases in Lpl (~50%) and Cd36 (~45%) relative to SD fed 
mouse WAT . CA feeding of WT mice increased adipose TGR5 
mRNA expression relative to SD fed controls . On the other 
hand, although Ostα KO mice WAT had lower lipogenic gene 
expression basally, they were resistant to CA feeding mediated 
changes, showing no change in expression of these genes . 
CONCLUSION: This is the first report of the presence of Ostα in 
adipose tissue . Cholic acid feeding mediated lipogenic gene 
expression in WT, but not Ostα KO, mice, suggesting a role 
for Ostα/β in adipose tissue metabolism . These observations 
highlight the adipose tissue specific effect of Ostα expression 
indicating that deficiency in Ostα/β causes resistance to BA 
mediated downregulation of lipogenic gene expression .
Disclosures:
The following people have nothing to disclose: Supriya Kulkarni, Carol J . Soroka, 
James L . Boyer
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Activation of G protein-coupled receptor 30 (GPR30), a 
novel estrogen receptor, enhances cholesterol cholelitho-
genesis in female mice
Helen H. Wang1, Min Liu2, Brent A. Tetri1, David Q. Wang1; 
1Department of Internal Medicine, Saint Louis University School of 
Medicine, St. Louis, MO; 2Departments of Pathology and Labora-
tory Medicine, University of Cincinnati, Metabolic Disease Institute, 
Cincinnati, OH
Background: Estrogen is an important risk factor for gallstone 
formation because women are twice as likely as men to form 
gallstones . The classical estrogen receptor α (ERα), but not ERβ, 
in the liver plays a critical role in estrogen-induced gallstones in 
female mice . Understanding the molecular mechanisms under-
lying the lithogenic effect of estrogen on gallstone formation 
became more complicated with the identification of GPR30 
as a new gallstone gene Lith18 . Whether GPR30 produces 
an independent lithogenic action, or works in conjunction 
with ERα, to promote estrogen-induced gallstone formation in 
female mice is unknown . Methods: The biliary and gallstone 
phenotypes were studied by physical-chemical methods in 
ovariectomized (OVX) female GPR30 (-/-), ERα (-/-), and WT 
mice injected daily with the potent GPR30-selective agonist 
G-1 at 0 or 200 ng/day and fed a lithogenic diet for 8 wk . 
Gene expression was studied by qPCR and Western blotting . 
Results: Activation of GPR30 by G-1 enhanced cholelithogen-
esis by suppressing expression of cholesterol 7α-hydroxylase 
(CYP7A1), the rate-limiting enzyme for the classical pathway 
of bile salt synthesis . This abnormality led to biliary choles-
terol hypersecretion associated with reduced bile salt secretion, 
causing cholesterol-supersaturated gallbladder bile and accel-
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erating cholesterol crystallization . The prevalence of gallstones 
was 80% in OVX ERα (-/-) and WT mice treated with G-1 com-
pared to 10% in OVX WT mice receiving no G-1 . Moreover, 
G-1 treatment did not influence gallstone formation in OVX 
GPR30 (-/-) mice . G-1 treatment led to a significant increase 
in mRNA levels and protein concentrations of the epidermal 
growth factor receptor (EGFR) and a significant decrease in 
expression of liver receptor homolog-1 (LRH-1), coupled with 
reduced expression of CYP7A1 in OVX ERα (-/-) and WT, but 
not GPR30 (-/-) mice . In vitro studies using cultured primary 
hepatocytes isolated from ERα (-/-) and WT mice showed that 
when EGFR was inhibited by AG1478, a highly potent EGFR 
kinase inhibitor, expression of CYP7A1 was unchanged even 
though GPR30 was activated by G-1 . Conclusions: GPR30 
plays an independent role in the pathogenesis of estrogen-in-
duced gallstones in female mice . EGFR is required for GPR30 
to exert a non-transcriptional regulatory role in suppressing 
hepatic expression of CYP7A1 and the classical pathway of 
bile salt synthesis, leading to the availability of excess amounts 
of cholesterol for hepatic hypersecretion and the formation of 
supersaturated bile . Both GPR30 and ERα are potential targets 
for preventing cholesterol gallstones, particularly in women 
and patients who expose to high levels of estrogen
Disclosures:
Brent A . Tetri - Advisory Committees or Review Panels: Nimbus Therapeutics, Bris-
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LncRNA MEG3 interacts with PTBP1 to disrupt bile acid 
homeostasis by facilitating Shp mRNA decay 
Li Zhang, Zhihong Yang, Li Wang; Physiology and Neurobiology, 
University of connecticut, Storrs, CT
Background and Aim: Long non-coding RNAs (lncRNAs) are 
defined as transcripts that are above 200 nucleotides in length 
and without proof of protein coding potential . Bile acids (BAs) 
play critical physiological roles in cholesterol homeostasis 
and deregulation of BAs metabolism causes cholestatic liver 
injury . The present study aims at elucidating the novel func-
tion of lncRNA MEG3 in hepatic BA homeostasis . Methods: 
Liver specific MEG3 overexpressed mice were generated by 
hydrodynamic tail vein injection of control or MEG3 expres-
sion vectors into C57BL/6J mice . RNA pull down and LC/MS 
were used to identify MEG3 RNA-interaction proteins . RNA 
immunoprecipitation and RNA pull down were used to iden-
tify SHP mRNA-PTBP1 interaction . Immunohistochemistry was 
employed for histological analyses . qPCR and Western blot 
were performed to evaluate mRNA and protein expression . 
Dual-Luciferase Reporter Assay was performed to examine 
promoter activity . Results: RNA pull down with biotin-labeled 
sense or anti-sense MEG3RNA with HEK293 cell lysate fol-
lowed by mass spectrometry identified RNA binding protein 
polypyrimidine tract-binding protein 1 (PTBP1) as a MEG3 
interaction protein . Bioinformatics analysis identified several 
putative binding sites for PTBP1 within the small heterodimer 
partner (SHP) coding region; the latter is a key repressor in the 
feedback regulation of BA synthesis . Overexpression of MEG3 
guided and facilitated PTBP1 binding to Shp mRNA resulting 
in Shp mRNA decay . Downregulation of Shp by PTBP1 and 
MEG3 induced Cyp7a1 and Cyp8b1 expression . When mice 
were transiently overexpressed with MEG3RNA in vivo, Shp 
mRNA was rapidly degraded and serum BA levels were highly 
elevated . This was accompanied by the dysregulation of BA 
synthetic enzymes and transporters . In addition, we observed 

increased collagen storage and liver inflammation in MEG3 
mice . Conclusion: The results suggest that MEG3 is a critical 
regulator of BA homeostasis by serving as a guide RNA scaf-
fold to recruit PTBP1 to Shp mRNA to destabilize Shp .
Disclosures:
The following people have nothing to disclose: Li Zhang, Zhihong Yang, Li Wang
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Gender-divergent expression of lipid and bile acid 
metabolism related genes in adult mice offspring of 
dams fed a long-term high-fat diet before and during 
pregnancy and lactation
Yuji Tanaka1, Takanori Ikeda2, Kazuo Yamamoto1, Hiroshi 
Ogawa2, Toshinori Kamisako1; 1Clinical Laboratory Medicine, 
Kinki University, Osakasayama, Japan; 2Faculty of Human Sci-
ences, Tezukayama Gakuin University, Sakai, Japan
The metabolic syndrome has reached global epidemic propor-
tions in recent years . Maternal high-fat diet (HFD) consumption 
during pregnancy and lactation predisposes offspring to met-
abolic diseases in later life . Male offspring exhibited higher 
serum levels of cholesterol and triglyceride and more promi-
nent fatty liver than female offspring in response to a maternal 
HFD . Accordingly, the hypothesis was tested that long-term 
maternal HFD feeding triggers gender differences in the expres-
sion of lipid and bile acid metabolism related genes between 
offspring . To test this, mother mice were fed either standard 
chow (C) or HFD (H) for ten weeks pre-pregnancy until lac-
tation . After weaning, offspring were fed a chow diet until 
eleven week old, challenged with a HFD, and divided into 
eight groups according to the mother’s and offspring’s diets: 
male CC, male HC, male CH, male HH, female CC, female 
HC, female CH, and female HH . After 4 weeks feeding each 
C and H diet, blood samples were obtained and livers were 
removed as well as ileum . Male HH had a greater weight gain 
compared to female HH . Liver weight was higher in male HH 
than female HH and tended to be higher in male HH than 
male CH, whereas there was no significant difference among 
female groups . Serum alanine aminotransferase levels were 
higher in male HC than female HC as well as male CC . Serum 
total cholesterol levels were higher in male CH than male CC, 
in male HH than male HC, and tended to be higher in male 
HH than female HH . Serum triglyceride levels were unchanged 
among all groups . Serum glucose levels were higher in male 
HH than male HC, whereas there was no difference among 
female groups . Hepatic triglycerides were higher in male CH 
than male CC, and in male HH than male HC . Hepatic choles-
terol levels were not significantly changed among all groups . 
In female liver, the HH group increased mRNA expression 
of CD36, Acox1, HMGCoAR, FXR, Cyp7a1, Oatp1a4, and 
Sult2a1, compared to the CH group . In male liver, the HH 
group increased mRNA expression of MTTP, Oatp1a1, and 
Oatp1b2 and tended to increase FGFR4 mRNA, compared 
to the CH group . Female-predominant expression of Pparγ, 
CD36, Acox1, LDLR, HMGCoAS/R, FXR, Cyp7a1, Cyp27a1, 
Sult2a1, Oatp1a4, Ostβ, Bsep, LXRα, and Abcg5 was 
observed in the HH group, whereas male-predominant expres-
sion of Oatp1a1 was observed in the HH group . In ileum, 
mRNA expression of FGF15 and SHP tended to be increased 
in male HH compared to male CH . These data suggest that 
long-term maternal HFD consumption may promote bile acid 
synthesis and excretion in female offspring fed a HFD, which 
may confer resistance to HFD-induced metabolic syndrome-like 
phenotype .
Disclosures:
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Loss of OATP1B3 function causes marked delay in indo-
cyanine green clearance without any clinical symptoms
Tatehiro Kagawa1, Yukihiko Adachi2, Naoaki Hashimoto3, Hiroshi 
Mitsui3, Tomohiko Ohashi4, Masashi Yoneda4, Izumi Hasegawa5, 
Shunji Hirose1, Kota Tsuruya1, Kazuya Anzai1, Tetsuya Mine1; 
1Gastroenterology, Tokai University, Isehara, Japan; 2Ueno City 
General Hospital, Iga, Japan; 3Tokyo Teishin Hospital, Tokyo, 
Japan; 4Division of Hepatology and Pancreatology, Department 
of Internal Medicine, Aichi Medical University, Nagakute, Japan; 
5Japan Community Health Care Organization, Chukyo Hospital, 
Yokkaichi, Japan
Purpose: The indocyanine green (ICG) retention test is widely 
used for preoperative evaluation of liver function . Individuals 
who have markedly poor ICG clearance without severe liver 
diseases are defined as patients with “constitutional ICG excre-
tory defect .” However, the underlying molecular mechanisms 
remain unknown . We hypothesized that the ICG clearance 
defect involved impaired function of hepatic uptake transport-
ers such as OATP1B1 (gene symbol: SLCO1B1), OATP1B3 
(SLCO1B3), and the sodium-taurocholate co-transporting 
polypeptide (NTCP, SLC10A1) . In this study we performed 
genotyping of these genes . Patients and Methods: In patients 
with extremely high ICG retention at 15 min (ICG-R15) we 
analyzed the Rotor syndrome-associated haplotypes linked to 
SLCO1B1 and SLCO1B3 (J Clin Invest 2012;122:519, Hum 
Mutat 2015;36:327) and a c .755G>A (p .R252H) missense 
mutation in SLC10A1 resulting in the functional loss of NTCP 
(Hepatology 2015;61:260) after obtaining written informed 
consent . Hepatic expression of these transporters was studied 
by immunohistochemistry . Results: Four patients were identified 
with extremely high ICG retention at 15 min (ICG-R15) ranging 
from 70 .8 to 90 .7% . ICG elimination rate constants (ICG-k) 
for two patients were 0 .024 and 0 .023 . The means ± stan-
dard deviation of ICG-R15 and ICG-k in healthy subjects were 
4 .2 ± 1 .6% and 0 .187 ± 0 .019, respectively . Background 
liver diseases included primary biliary cholangitis, fatty liver, 
and hepatocellular carcinoma . Except for marginally elevated 
serum alanine aminotransferase levels, laboratory data includ-
ing total bilirubin and total bile acid levels were normal . Liver 
biopsy confirmed the absence of liver cirrhosis in all patients . 
No mutations or deletions in SLCO1B1 and SLC10A1 were 
detected, whereas all patients had a Japanese population-spe-
cific haplotype; a homozygous c .1738C>T (p .R580X) non-
sense mutation in SLCO1B1, and a homozygous insertion of 
6 .5-kbp long interspersed elements (LINE-1, L1) retrotransposon 
in intron 5 of SLOC1B3 that induced exon skipping, and a 
premature stop codon that generated truncated proteins . We 
confirmed the lack of hepatic OATP1B3 expression by immu-
nohistochemistry in three patients . Conclusions: We conclude 
that OATP1B3 is the major hepatic transporter for ICG uptake 
and its deficiency profoundly impairs ICG clearance . Patients 
with impaired function of a specific transporter, such as those 
reported here, can provide important insights into understand-
ing the complicated hepatic transport systems .
Disclosures:
The following people have nothing to disclose: Tatehiro Kagawa, Yukihiko Ada-
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The Na+-taurocholate cotransporting polypeptide (Ntcp/
Slc10a1) is expressed in the marine skate, Leucoraja 
erinacea but has not yet evolved as a bile salt trans-
porter
Dongke Yu, Han Zhang, Daniël A. Lionarons, James L. Boyer, Shi-
Ying Cai; Yale Univ, New Haven, CT
Background: The Na+-dependent taurocholate cotransporting 
polypeptide (NTCP) is encoded by solute carrier family 10A 
member 1 gene (SLC10A1), which plays an important role in 
bile formation in humans and rodents . However, the functional 
determinants of this transporter remain elusive . In contrast, 
the absence of a functional Na+-dependent bile salt transport 
system in marine skate and rainbow trout liver suggests that 
Slc10a1 gene either does not exist or has not evolved as a 
bile salt transporter in these species . Aims: to characterize the 
Slc10a1 gene in marine skate . Methods: RACE-PCR were used 
to identify the skate Slc10a1 (skSlc10a1) gene . Gene reporter 
assays and 3H-taurocholic acid (TCA) uptake assay were used 
to characterize skSlc10a1 transport specificity . Skate plasma 
bile salt levels were assayed enzymatically . Results: Phyloge-
netic analysis indicated that a transcript encoding 291 amino 
acids exists as a Slc10a1 gene in skate . It shares 46% iden-
tity to human NTCP (hNTCP) with all residues conserved that 
directly bind Na+ or when mutated reduce bile salt transport 
activity . Structure modeling of skSlc10a1 predicted similar 
topology to mammalian NTCP, i .e . 9 transmembrane domains 
with its N-terminal localized outside of cell plasma membrane . 
Q-PCR determined that its transcript was most abundant in 
the brain and testes, but relatively low in the liver in contrast 
to its mammalian orthologues which are liver-specific genes . 
An FXR-bile salt reporter assay in transfected Huh7 cells indi-
cated that skSlc10a1 was able to transport TCA and scymnol 
sulfate, but much less effectively than hNTCP . 3H-TCA uptake 
assays revealed that skSlc10a1 is a Na+-dependent transporter 
but with much lower affinity for TCA (Km=92uM) than hNTCP 
(TCA, Km=5 .4uM) . Further analysis indicated that skSlc10a1 
also has a low affinity to scymnol sulfate (Ki=80uM), the major 
bile alcohol in skate . In contrast, the plasma concentrations of 
bile alcohols in skate are ~ 2uM, similar to levels of bile salts 
seen in mammals . Substrate competition experiments revealed 
that neuroactive steroids DHEAS, PREGS, estrone sulfate and 
estradiol sulfate significantly inhibited 3H-TCA uptake at phys-
iological concentrations . Conclusion: Molecular characteriza-
tion studies indicate that Slc10a1 is not a physiological bile 
salt transporter in skate, a finding supporting older 3H-TCA 
transport studies . Since neuroactive steroids competed for TCA 
uptake by skSlc10a1 and previous studies have shown that 
human NTCP is able to transport DHEAS, we speculate that 
Slc10a1 in skate is a neurosteroid transporter that gained sub-
strate specificity for bile salts later in vertebrate evolution .
Disclosures:
The following people have nothing to disclose: Dongke Yu, Han Zhang, Daniël 
A . Lionarons, James L . Boyer, Shi-Ying Cai
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Biliverdin Reductase - A potential target for the treat-
ment of unconjugated hyperbilirubinemia
Remco van Dijk, Sem J. Aronson, Dirk R. de Waart, Stan F. van 
de Graaf, Jurgen Seppen, Ronald P. Oude Elferink, Ulrich Beuers, 
Piter J. Bosma; Gastroenterology and Hepatology, Academic Med-
ical Centre Amsterdam, Amsterdam, Netherlands
Aim: Unconjugated hyperbilirubinemia is a severe condition 
caused by mutations in the enzyme responsible for bilirubin 
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conjugation, untreated it can lead to irreversible brain damage 
and death . Current treatments with phototherapy or liver trans-
plantation are based on the elimination unconjugated bilirubin 
(UCB) . The enzyme biliverdin reductase (BVR) is responsible 
for the formation of the toxic UCB from the non-toxic biliverdin . 
Here, we postulate that the pharmacological inhibition of BVR 
could lead to a reduction of serum UCB levels . We screened 
1280 clinically approved compounds and tested one of the 
identified compounds in Gunn rats, the animal model for hered-
itary unconjugated hyperbilirubinemia . Methods: A stable and 
highly reproducible in vitro semi-high-throughput BVR activity 
assay was set up to screen 1280 compounds for their ability 
to inhibit BVR . Out of 26 potential BVR inhibitors, identified by 
the screen, Montelukast (MTK) was selected to be tested in the 
Gunn rat because it can be administered orally and given long-
term without potential toxic effect in a clinical setting . Male rats 
received MTK via oral gavage (ascending doses 10, 30, or 90 
mg/kg/day over a period of three weeks, n=5) or intraperito-
neal injection (250mg/kg BD, for 3 days, n=3) . Control group 
received vehicle . Serum UCB levels and serum, liver, kidney 
and spleen MTK concentrations were determined . Results: From 
the semi-high-throughput screen a total of 26 compounds were 
found to inhibit BVR activity between 34 to 99% at a concentra-
tion of 10 μM (assay performed in duplo) . MTK reduced both 
human and rat BVR activity in vitro with 50%, 80% and >95% 
in concentrations of 15, 30 or 60 μM, respectively (p<0 .01) . 
Oral administration of MTK did not alter serum UCB levels, 
but only serum MTK concentrations between 1 and 4 μmol/l 
were achieved even at the highest dose . Young male Gunn 
rats received i .p . injections with MTK, resulting in a significant 
increase of serum MTK concentrations up to 150 μmol/L and 
even up to 600 μmol/L in the liver, but this did not lead to MTK 
concentrations over 60 μmol/L in spleen and kidney . Serum 
bilirubin levels remained unaltered in comparison to the control 
group and biliverdin did not appear in serum or urine during 
treatment . In conclusion, we are the first to report that multi-
ple compounds have the ability to inhibit BVR activity in vitro . 
However, administration of MTK in Gunn rats did not result in 
reduction of serum UCB; this could partially be explained by 
the low MTK concentrations in the kidney and spleen . Further 
studies are warranted to explore the possibility of BVR inhibi-
tion as potential therapy for unconjugated hyperbilirubinemia .
Disclosures:
Ulrich Beuers - Consulting: Intercept via University of Amsterdam, Novartis via 
University of Amsterdam; Grant/Research Support: Norwegian and American 
PSC Patient Foundations, German (DCCV), ; Patent Held/Filed: Method for diag-
nosing IgG4 related diseases; Speaking and Teaching: Falk Foundation, Gilead, 
Roche, Shire, Intercept, Novartis, Zambon
The following people have nothing to disclose: Remco van Dijk, Sem J . Aronson, 
Dirk R . de Waart, Stan F . van de Graaf, Jurgen Seppen, Ronald P . Oude Elferink, 
Piter J . Bosma
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The autophagy inhibitor Rubicon is a direct target of the 
bile acid receptor FXR in human liver and is induced in 
human cholestasis
Katrin Panzitt1, Hanns-Ulrich Marschall2, David D. Moore3, 
Michael H. Trauner4, Peter Fickert1, Martin Wagner1; 1Medi-
cal University Graz, Graz, Austria; 2University of Gothenburg, 
Gothenburg, Sweden; 3Baylor College of Medicine, Houston, TX; 
4Medical University of Vienna, Vienna, Austria
Introduction: Bile acids and activation of the bile acid receptor 
FXR inhibit autophagy, a cellular self-digestion process neces-
sary for cell homeostasis and regeneration . The effects and 
mechanisms of bile acid accumulation in human cholestatic 
conditions on autophagy have not been studied in detail . More-

over, it is unknown if the anticholestatic bile acid ursodeoxy-
cholic acid (UDCA) impacts on autophagy . Methods: Markers 
of autophagy (LC3, p62) have been studied by Western blot 
and immunohistochemistry in liver biopsies from cholestatic 
patients and patients treated with UDCA . Mechanistic details 
of bile acid (chenodeoxycholic acid (CDCA), obeticholic acid 
(OCA) and UDCA) effects on autophagic flux have further been 
studied in human HepG2 cells and primary hepatocytes using 
shFXR knockdown strategies as wells as conventional techniques 
to study autophagy (e .g . chloroquine treatment, LC3-RFP-GFP 
transfections, electron microscopy) . FXR binding to the autoph-
agy inhibitor Rubicon has been tested independently by FXR 
ChIP-Seq in a cholestatic human liver sample and by FXR ChIP 
PCR . Results: LC3 and p62 is increased in human cholestatic 
liver samples suggesting blocked autophagic flux . Mechanisti-
cally, cell line studies show that the natural and semi-synthetic 
FXR agonists CDCA and OCA block autophagic flux whereas 
UDCA increases autophagic flux . FXR ChIP-Seq in a human 
cholestatic liver sample reveals FXR binding to the gene of the 
autophagy inhibitor Rubicon, which is further confirmed by FXR 
ChIP-PCR . Invitro, FXR silencing reduced Rubicon, while FXR 
stimulation by CDCA and OCA increases Rubicon . In human 
cholestatic livers Rubicon is induced . In patients treated with 
UDCA LC3 and autophagolysosome formation are increased 
along with reduction of Rubicon . Discussion / Conclusion: In 
human cholestatic conditions autophagy is impaired . The auto-
phagy inhibitor Rubicon is induced in human cholestasis and 
is a direct functional FXR target . Conversely, anticholestatic 
UDCA increases autophagy along with reduction of Rubicon .
Disclosures:
Hanns-Ulrich Marschall - Consulting: Albireo, Intercept
Michael H . Trauner - Consulting: Albireo, Falk, Phenex, Gilead, Novartis, MSD; 
Grant/Research Support: Falk, Albireo, Intercept
Peter Fickert - Consulting: Falk Foundation, Falk Foundation, Falk Foundation, 
Falk Foundation; Speaking and Teaching: Roche Austria, Gilead Austria, MSD 
Austria, MERCK Austria, Roche Austria, Gilead Austria, MSD Austria, MERCK 
Austria, Roche Austria, Gilead Austria, MSD Austria, MERCK Austria, Roche 
Austria, Gilead Austria, MSD Austria, MERCK Austria
The following people have nothing to disclose: Katrin Panzitt, David D . Moore, 
Martin Wagner

308
Effects of cholesterol and phosphatidylcholine on bile 
salt cytotoxicity
Yoshito Ikeda, Shin-ya Morita, Tomohiro Terada; Pharmacy, Shiga 
University of Medical Science Hospital, Otsu, Japan
Bile salts as monomers and simple micelles induce the dam-
aging effects on cell membrane . In bile, bile salts coexist 
with phospholipids and cholesterol, and form mixed micelles 
or vesicles in dynamic equilibrium . This association strongly 
attenuates the detergent action and toxicity of bile salts on 
biliary epithelial cells . However, the roles of phospholipids and 
cholesterol in the protection against bile salt toxicity on hepato-
cytes have not been systematically studied, and the underlying 
mechanism remains poorly understood . In the present study, 
using the nine major bile salts in humans, we investigated the 
effects of phosphatidylcholine (PC) and cholesterol on the bile 
salt toxicity to HepG2 cells and on the cell association of bile 
salts . Cytotoxicity of bile salts was estimated by measuring the 
lactate dehydrogenase released into the media . To clarify the 
molecular mechanisms of protection from bile salt-induced cyto-
toxicity, we also assessed the presence of bile salt monomers 
and simple micelles in the lipid dispersions containing bile 
salts, PC and cholesterol by using gel filtration chromatogra-
phy . We demonstrated that the damaging effects of bile salts 
depended on their degree of hydrophobicity . The cell-associ-
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ation of deoxycholate and chenodeoxycholate were higher 
than those of other bile salts . Interestingly, although PC pro-
tected HepG2 cells from the bile salt-induced cytotoxicity in a 
concentration-dependent manner, this protection was inhibited 
by cholesterol . The amount of cell-associated bile salts was 
decreased by PC, whereas cholesterol prevented this suppres-
sion . In addition, by light scattering measurement, we showed 
that cholesterol inhibited the formation of PC/bile salt mixed 
micelles . Furthermore, we showed that the ratio of bile salt 
as monomers and simple micelles was significantly higher in 
the lipid dispersions containing bile salts, PC and cholesterol 
than in the dispersions without cholesterol . These data suggest 
that the increased amounts of bile salt monomers and sim-
ple micelles, but not mixed micelles, by cholesterol may lead 
to higher cytotoxicity of bile salts . In conclusion, PC protects 
hepatocyte from the cytotoxicity of bile salts, but cholesterol 
prevents this protection . Based on these findings, it is suggested 
that an increase in biliary cholesterol proportion may lead to 
liver injury by bile salt .
Disclosures:
The following people have nothing to disclose: Yoshito Ikeda, Shin-ya Morita, 
Tomohiro Terada

309
Phosphorylation of PKCδ at Thr505 is not necessary for 
plasma membrane translocation of NTCP and MRP2 by 
cAMP
Se Won Park, Christopher M. Schonhoff, Cynthia Leveille-Webster, 
Mohammed S. Anwer; tufts university, North Grafton, MA
Studies with chemical and genetic modifiers of PKCδ suggest 
that cAMP-induced translocation of NTCP and MRP2 to the 
plasma membrane (PM) is mediated via PKCδ (Hepatology 
47, 1309, 2008; AJP 203, G657, 2012) . In addition, cAMP 
increases phosphorylation of PKCδ at Thr505 (Hepatology 
47, 1309, 2008) . The aim of the present study was to deter-
mine whether PKCd phosphorylation at Thr505 is necessary 
for cAMP-induced increases in PM-MRP2 and PM-NTCP . All 
studies were conducted in HuH-NTCP cells (HuH7 cells stably 
transfected with human NTCP) . Point mutations of threonine-to-al-
anine (PKCδT505A) and threonine-to-glutamic acid at Thr505 
of PKCδ (PKCδT505E) were generated using QuickChange II 
Site-Directed Mutagenesis Kit . Each mutation was confirmed 
by sequence analysis . HuH-NTCP cells were transiently trans-
fected with empty vector (EV), PKCδT505A (nonphosphory-
latable mutant) or PKCδT505E (phosphomimetic mutant) and 
the transfections were verified by overexpression of PKCδ . A 
biotinylation method was used to determine PM-NTCP and 
PM-MRP2 . Taurocholate (TC) uptake was used for evaluating 
NTCP activity . The basal levels of PM-NTCP, PM-MRP2 or TC 
uptake were not affected in cells transfected with PKCδT505A 
or PKCδT505E when compared with cell transfected with EV . 
Although cAMP failed to increase PM-NTCP in PKCδT505A 
transfected cells, cAMP-induced increases in TC uptake was 
not inhibited by PKCδT505A . Moreover, cAMP did not fur-
ther increase PM NTCP in PKCδ T505E transfected cells . The 
effect of cAMP on PM-MRP2 level in cell transfected with EV 
was neither decreased nor increased in cell transfected with 
PKCδT505A or PKCδT505E, respectively . Taken together, 
these results suggest that phosphorylation of PKCδ at T505 is 
not necessary for PKCδ-mediated translocation of NTCP and 
MRP2 by cAMP .
Disclosures:
The following people have nothing to disclose: Se Won Park, Christopher M . 
Schonhoff, Cynthia Leveille-Webster, Mohammed S . Anwer

310 ♦
DNMT1-deleted hepatocytes cause promoted replicative 
senescence and induce liver fibrosis development with 
global DNA hypomethylation
Kosuke Kaji, Norihisa Nishimura, Mitsuteru Kitade, Kei Moriya, 
Tadashi Namisaki, Hitoshi Yoshiji; Third Department of Internal 
Medicine, Nara Medical University, Kashihara, Japan
Background and Aim: DNA methyltransferase1 (DNMT1) is 
responsible for the maintenance of DNA methylation during 
replication to preserve genomic stability . Mutational analyses 
in mice revealed that loss of Dnmt1 caused cell-type–specific 
changes in gene expression that impact numerous pathways, 
including expression of imprinted genes, cell-cycle control, 
growth factor/receptor signal transduction . However, little 
is known about the impact of DNMT1 loss on the postnatal 
growth and fibrosis of adult liver . Methods: We generated 
the liver-specific Dnmt1 knockout mice (Dnmt1Δalb) by cross-
ing Dnmt1fl/fl with Albumin-Cre transgenic (Alb-Cre) mice . The 
Dnmt1Δalb phenotype was assessed by cell biology, including 
confocal and electron microscopy, biochemistry, cell isolation 
as well as transcriptome, miRNA and methylation profiling . 
Results: We identified that AlbCre-driven inactivation of Dnmt1 
during early postnatal liver growth induced the promoted repli-
cative senescence in hepatocytes and developed liver fibrosis . 
In hepatocytes, the loss of 80-90% of Dnmt1 normal levels was 
incompatible with their survival and ability to maintain tissue 
homeostasis . Most of Dnmt1Δalb hepatocytes ceased to prolif-
erate, entered the senescence state and eventually died due 
to massive blow to genome and activation of DNA damage 
checkpoints . The downstream signals responding to DNA dam-
age included H2AX phosphorylation, upregulation of cell cycle 
inhibitors p16, p21, p27 . Other hallmarks of senescence com-
prised cellular enlargement, exhaustion of proliferative potential 
and acquisition of senescence-associated secretory pheno-
type (SASP), as judged by partial hepatectomy experiments, 
prominent infiltration of macrophages and inflammatory cells 
and microarray profiling . Dnmt1Δalb hepatocytes undergoing 
DNA damage-induced senescence were eventually eliminated 
by compensatory apoptosis and effective immune-mediated 
clearance . The senescent hepatocytes in Dnmt1Δalb liver also 
induced TGF-β activation as a consequence of SASP, and the 
chronic exposure with SASP eventually developed liver fibrosis 
with phosphorylation of Smad3 and upregulation of CTGF . 
Many of the identified genes as well as upregulated miRNAs in 
the isolated hepatocytes from Dnmt1Δalb liver were involved in 
the signaling pathways that regulate cellular senescence . Con-
clusion: We demonstrate the absolute requirement for DNMT1 
for maintaining genomic stability and functional maturity of 
hepatocytes during early postnatal liver growth . The Dnmt1 
conditional knockout mice provide a unique experimental 
model to study the replicative cellular senescence and SASP-in-
duced liver fibrosis .
Disclosures:
The following people have nothing to disclose: Kosuke Kaji, Norihisa Nishimura, 
Mitsuteru Kitade, Kei Moriya, Tadashi Namisaki, Hitoshi Yoshiji
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Methionine Adenosyltransferase α1 is targeted to the 
mitochondrial matrix and interacts with cytochrome 
P450 2E1 to affect its functionality
Ben Murray1, Hui Peng1, Aaron Robinson2, Jennifer Van Eyk2, 
José M. Mato3, Shelly C. Lu1; 1Medicine, Cedars-Sinai Medical 
Center, Los Angeles, CA; 2Advanced Clinical Biosystems Research 
Institute, Cedars-Sinai Medical Center, Los Angeles, CA; 3CIC bio-
GUNE, Derio, Spain
Purpose of Study: Methionine adenosyltranferases (MATs) cat-
alyze biosynthesis of S-adenosylmethionine (SAMe), the prin-
cipal methyl donor . MAT1A encodes MATα1, which is mainly 
expressed in hepatocytes . Mice lacking Mat1a have increased 
hepatic cytochrome P450 2E1 (CYP2E1) activity . This work 
aims to identify MATα1 interacting proteins and elucidate how 
MATα1 regulates CYP2E1 . Methods: Co-immunoprecipitation 
(co-IP) followed by proteomics and mass spectrometry (MS) 
identified interacting proteins . Gene and protein expression, 
mitochondrial membrane potential and reactive oxygen spe-
cies (mitoROS) were measured in Mat1a knockout (KO) livers, 
hepatocytes or HepG2 cells with varying MAT1A expression . 
Results: MATα1 interacts with many proteins, with a predom-
inance of mitochondrial proteins and with CYP2E1 . MATα1 
and CYP2E1 are present in the mitochondria and MATα1 is in 
the mitochondrial matrix . Recombinant MATα1 and CYP2E1 
directly interact, and they interact in isolated mitochondria . 
Total and mitochondrial CYP2E1 levels are higher in Mat1a KO 
livers as compared to wild type (WT) . The increase in CYP2E1 
expression occurred at both mRNA and protein levels . MATα1 
also negatively regulate CYP2E1 expression in HepG2 cells, as 
silencing MAT1A raised while overexpressing MAT1A reduced 
endogenous CYP2E1 expression, respectively . CYP2E1 is argi-
nine methylated in mouse liver mitochondria and methylation 
prediction servers suggested possible methylation sites at resi-
dues R100 and R379 . Mutation of these residues revealed that 
R379 is essential for MATα1 mediated suppression of CYP2E1, 
suggesting that methylation at R379 destabilizes CYP2E1 . Sup-
porting this, co-IP using anti-mono/di-methyl-Arg antibody fol-
lowed by proteomic MS showed that methy-CYP2E1 is higher 
in WT liver mitochondria whilst total CYP2E1 is higher in KO . 
Importantly, Mat1a KO hepatocytes had 25% reduced mito-
chondrial membrane potential and higher mitoROS, both of 
which were normalized when MAT1A was overexpressed . 
Silencing MAT1A in HepG2 cells also caused a 20% reduction 
in mitochondrial potential and a 30% increase in mitoROS . 
Blocking MAT1A knockdown-mediated CYP2E1 induction in 
HepG2 cells prevented the decrease in mitochondrial poten-
tial and the increase in mitoROS, suggesting that MATα1’s 
influence on mitochondrial membrane potential and mitoROS 
is largely mediated by its effect on CYP2E1 expression . Conclu-
sions: We report the novel findings that MATα1 is targeted to 
the mitochondrial matrix, where it interacts and likely provides 
SAMe for CYP2E1 methylation, lowering its stability . MATα1 
might regulate mitochondrial function at least in part by provid-
ing a mitochondrial SAMe source .
Disclosures:
José M . Mato - Advisory Committees or Review Panels: MIDATECH, MITOTHER-
APEUTICS; Consulting: ABBOTT, GALMED, OWL
The following people have nothing to disclose: Ben Murray, Hui Peng, Aaron 
Robinson, Jennifer Van Eyk, Shelly C . Lu

312 ♦
While small cholangiocytes contribute to liver fibrosis 
by enhanced phenotype transition, large cholangiocytes 
trigger liver fibrosis by enhanced senescence in the 
Mdr2-/- mouse model of primary sclerosing cholangitis 
(PSC)
Tianhao Zhou2, Nan Wu2, Heather L. Francis1, Julie Venter2, 
Sugeily RamosLorenzo3, Kelly McDaniel3, Tina Kyritsi2, Laurent 
Ehrlich2, Shannon S. Glaser1, Fanyin Meng1, Gianfranco Alpini1; 
1Research, Medicine, BSW DDRC, Central Texas Veterans HCS, 
Texas A&M HSC and BSW DDRC, Temple, TX; 2Medicine, Texas 
A&M, Temple, TX; 3Operational Funds, BSW, Temple, TX
BACKGROUND: Cholangiopathies such as PSC and primary 
biliary cholangitis primarily target bile ducts, leading to pro-
gressive portal fibrosis, the main determinant of liver disease 
progression . We have defined the heterogeneity of rodent and 
human bile ducts, and demonstrated a direct role for ductular 
proliferation in the regulation of biliary homeostasis . Studies 
suggest a role of ductular differentiation, phenotype transition 
and senescence in the progression of liver fibrosis . We aimed 
to demonstrate the differential contribution of small and large 
bile ducts to liver fibrosis in PSC . METHODS: Small and large 
bile ducts were isolated from liver sections from normal wild-
type (WT) and 12-wk Mdr2-/- mice by laser capture microscopy 
using cytokeratin-19 as biliary specific marker . mRNA expres-
sion was assessed by PCR array analysis, and the mRNA 
expression of selected genes (related to EMT and senescence) 
was evaluated qPCR . RESULTS: By PCR array and real-time 
analysis . We show that the mesenchymal markers S100A4, 
Vimentin, N-Cadherin and Fibronectin were more expressed 
in small compared to large bile ducts from normal WT mice . 
S100A4 expression was higher in small ducts from Mdr2-/- 
mice compared to normal WT mice, along with significant 
reduction of the cellular senescence markers, p16 and p21 . In 
Mdr2-/- mice, large bile ducts displayed reduced Vimentin and 
fibronectin expression along with enhanced expression of p16 
and p21 compared to WT control mice . Alpha-smooth muscle 
actin, a differentiation and fibrosis marker, was significantly 
increased in isolated cholangiocytes from Mdr2-/- mice relative 
to WT controls . There was concomitant increase expression 
of collagen A1 in both small and large bile ducts from Mdr2-
/- mice compared to WT controls, suggesting that changes in 
ductular differentiation, phenotype transition and senescence 
stimulates liver fibrosis during cholestatic liver injury . Increased 
senescence of large bile ducts from Mdr2-/- mice was cou-
pled with reduced expression of the functional markers secre-
tin receptor, chloride bicarbonate anion exchanger AE2 and 
CFTR, along with a concomitant increase expression of SR, 
CFTR and AE2 in small bile ducts, demonstrating the functional 
changes of small bile ducts after ductular differentiation and 
phenotype transition . CONCLUSION: We show the differential 
contribution of small and large bile ducts to liver fibrosis by 
enhanced ductular differentiation, phenotype transition and 
senescence, respectively . Approaches to decrease the senes-
cence of large cholangiocytes and phenotype transition in 
small cholangiocytes may be key in the management of certain 
cholangiopathies .
Disclosures:
The following people have nothing to disclose: Tianhao Zhou, Nan Wu, Heather 
L . Francis, Julie Venter, Sugeily RamosLorenzo, Kelly McDaniel, Tina Kyritsi, Lau-
rent Ehrlich, Shannon S . Glaser, Fanyin Meng, Gianfranco Alpini
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Preclinical characterization of GNS561 a novel first in 
class autophagy inhibitor able to kill hepatocellular car-
cinoma cancer stem cell
Philippe Halfon1, Firas Bassissi1, Sonia Brun1, Elena-Patricia Gifu2, 
Jerome Courcambeck1, Philippe Merle2, Claude De Fromentel2; 
1Genoscience Pharma, Marseille, France; 2CRCL - INSERM U1052 
- CNRS 5286 - Université Lyon 1 - Centre Léon Bérard - Hospices 
Civils de Lyon, Lyon, France
Background: In spite of successful approval and wide appli-
cation of sorafenib, the prognosis for patients with advanced 
hepatocellular carcinoma (HCC) remains poor . In recent years, 
highly tumorigenic sub-populations of cancer cells named Can-
cer Stem Cells (CSCs) have been implicated in post-treatment 
tumor recurrence . Indeed, CSCs are resistant to chemotherapy, 
and they have the ability to regenerate all the cell types within 
the tumor . For this reason, innovative drugs with original mech-
anism of action which tackle CSCs would likely improve cancer 
treatment of patients . Material and methods: Antitumor activity 
of GNS561 was tested on a panel of cancer cell lines . Its effect 
on HCC CSCs subpopulation was assessed by flow cytometry 
(ALDH activity, CD133 expression) and by sphere formation 
assay . Tolerance and plasma and liver pharmacokinetic were 
evaluated after single and repeated dosing in mice and rats . 
In vivo GNS561 activity was tested in orthotopic mouse mod-
els . Results: GNS561 demonstrated autophagy inhibition and 
apoptosis induction activities related to lysosome disruption . 
It showed potent antitumor activity against a panel of human 
cancer cell lines . In HCC cell lines, GNS 561 was active on 
both whole populations (mean EC50 2μM) and subpopulations 
displaying CSC features (high ALDH and CD133 positivity) . 
Further, GNS561 was effective against a panel of HCC tumors 
even from patients harboring sorafenib resistance . In mouse, 
GNS561 was found well tolerated and highly selectively 
trapped in the liver (exposure ratio liver/plasma about 170 
animals), and showed a significant tumor growth inhibition in 
orthotopic HCC mouse models . Conclusions: Our results pro-
vide a rationale for testing autophagy flux disruption as a novel 
therapeutic strategy for HCC . GNS561 is a liver selective drug 
active against both the whole tumor bulk and CSCs, which 
offers great promise for HCC treatment .
Disclosures:
The following people have nothing to disclose: Philippe Halfon, Firas Bassissi, 
Sonia Brun, Elena-Patricia Gifu, Jerome Courcambeck, Philippe Merle, Claude 
De Fromentel
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Autophagic Engulfment of Hepatocellular Lipid Droplets 
is Regulated by a Novel Rab-GTPase Protein Complex 
Zhipeng Li1, Ryan J. Schulze1, Shaun Weller1, Eugene W. 
Krueger1, Micah B. Schott1, Xiaodong Zhang5, Carol A. Casey2, 
Jacqueline Stoeckli3,4, David E. James3,4, Mark A. McNiven1; 
1Department of Biochemistry and Molecular Biology and the Cen-
ter for Digestive Diseases, Mayo Clinic, Rochester, MN; 2Depart-
ment of Internal Medicine, University of Nebraska Medical Center, 
Omaha, NE; 3Charles Perkins Centre, University of Sydney, Syd-
ney, NSW, Australia; 4Garvan Institute of Medical Research, Syd-
ney, NSW, Australia; 5Department of Biochemistry and Molecular 
Biology, Mayo Clinic, Scottsdale, AZ
The lipophagic digestion of lipid droplets (LDs) by autopha-
gosomes (APs) is an essential process by which hepatocytes 
catabolize lipids as an energy source . However, the mecha-
nisms by which the AP is targeted to, interacts with, and sub-
sequently engulfs a LD are poorly defined . Since this process 
relies heavily on membrane trafficking events, we have tested 

the role of several Ras-like regulatory GTPases, or “Rabs”, that 
regulate vesicle formation, targeting and fusion . Most recently, 
we have found that Rab10, known for its basolateral trafficking 
function, is a prominent component of hepatocyte LDs, both 
morphologically and biochemically . Importantly, it appears 
to regulate the association of other membrane remodeling 
proteins to the AP and plays an important regulatory role in 
LD dynamics . Therefore, the goal of this study was to define 
the role of this novel Rab10-protein complex in hepatocellular 
lipophagy . We have found that Rab10 activity is amplified 
significantly in hepatocytes stimulated to undergo autophagy, 
concomitant with its increased recruitment to nascent auto-
phagic membranes at the LD surface . Disruption of Rab10 
function either by siRNA mediated knockdown or through the 
expression of a GTPase-defective variant leads to LD accumula-
tion . Finally, Rab10 activation during autophagy stimulates an 
increased association with the adaptor protein EHBP1 and the 
membrane-deforming ATPase EHD2, that together are essen-
tial in driving the activated “engulfment” of LDs during lipoph-
agy in hepatocytes . Most importantly, this complex is essential 
for recruitment of LC3-positive autophagic membranes to the 
LD, as any disruption of this complex significantly reduces 
the association of LC3 with the AP-LD complex . In summary, 
these findings identify a novel protein complex comprised of 
a regulatory GTPase that is linked to a membrane deforming 
ATPase via an adaptor . This complex is activated in nutrient-de-
prived hepatocytes to mediate LC3 recruitment and subsequent 
lipophagic engulfment . This study was generously supported 
by NIAAA 5R01AA020735 (MAM and CAC) and NIDDK 
5R37DK044650 (MAM), T32DK007352-36 (RJS and MBS), 
and P30DK084567 (Mayo Clinic Center for Cell Signaling in 
Gastroenterology) .
Disclosures:
The following people have nothing to disclose: Zhipeng Li, Ryan J . Schulze, 
Shaun Weller, Eugene W . Krueger, Micah B . Schott, Xiaodong Zhang, Carol A . 
Casey, Jacqueline Stoeckli, David E . James, Mark A . McNiven

315 ♦
Rho family GTPases regulate MMPs expression and 
pro-inflammatory phenotype of macrophages in fibrotic 
liver. 
Toshihiko Matsumoto1,2, Maiko Nishi1, Koichi Fujisawa1, Taro 
Takami1, Naoki Yamamoto1, Isao Sakaida1; 1Department of Gas-
troenterology & Hepatology, Yamaguchi University Graduate 
School of Medicine, Ube, Japan; 2Department of Oncology & 
Laboratory Medicine, Yamaguchi University Graduate School of 
Medicine, Ube, Japan
Background and Objectives: Macrophages have a pivotal role 
in resolution of liver fibrosis, during which, pro-inflammatory 
macrophages undergo a switch in phenotype and upregulate 
expression of MMP9, MMP12 and MMP13, which promote 
degradation of the scar extracellular matrix (ECM) . However, 
the signals underlying this functional switch remain to be fully 
determined . We hypothesized that alterations in cell shape via 
actin remodeling associated with changes in ECM architecture 
may modulate the phenotype and MMPs expression of macro-
phages in fibrotic liver . We therefore examined the effects of 
Rho family GTPase inhibitors, which regulate actin remodel-
ing, on MMPs expression and pro-inflammatory phenotype of 
macrophages in vitro and in vivo, with the aim of developing 
future anti-fibrotic therapies . Method: Mouse bone marrow-de-
rived macrophages were treated with GM-CSF (GM-BMDM) to 
model inflammatory macrophages and subsequently incubated 
with Rho family GTPase inhibitors, such as NSC23766 and 
ML141, and the effect on actin polymerization and expres-
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sion of MMPs and pro-inflammatory cytokines determined . 
C57BL/6 mice were intraperitoneally administrated both car-
bon tetrachloride (CCl4) and NSC23766 twice a week for 6 
weeks followed by tissue harvest . Comparison was made with 
age-matched CCl4-injected (control) mice . Hepatic damage 
was assessed by serum alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) levels . Liver fibrosis, myofi-
broblast activation and MMPs expression were assessed by 
immunohistochemistry and morphometric analysis of Sirius red, 
α-smooth muscle actin (αSMA) and MMPs . Result: Treatment 
with the Rac1 inhibitor, NSC 23766, inhibited actin polym-
erization, especially lamellipodia formation and increased 
MMP9 expression, while it had no impact on expression of 
pro-inflammatory cytokines in GM-BMDM . The Cdc42 inhibi-
tor, ML141, blocked filopodia formation and increased expres-
sion of MMP13 and inflammatory cytokines including TNFα, 
IL-1β, CCL2 and CCL3 . NSC23766-treated mice showed a 
higher number of MMP9 positive macrophages in the liver 
and reduced liver fibrosis, while there were no significant dif-
ferences as for the level of AST, ALT and myofibroblast activa-
tion . Conclusion: These results suggest that Rho family GTPases 
regulate macrophage expression of MMPs and inflammatory 
cytokines and Rac1 inhibition can ameliorate liver fibrosis by 
an increase of MMP9 positive cells . Hence, Rac1 may be a 
target for anti-fibrotic therapy .
Disclosures:
The following people have nothing to disclose: Toshihiko Matsumoto, Maiko 
Nishi, Koichi Fujisawa, Taro Takami, Naoki Yamamoto, Isao Sakaida
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Endothelial cell-derived matrix enhance the drug meta-
bolic functional maturity of human adipose stem cell-de-
rived hepatocytes
Xinyue Guo, Haiyan Zhang; Capital medical university, Beijing, 
China
Background and aim: Generation of drug metabolic functional 
maturity human hepatocytes is most significant for drug discov-
ery and evaluating drug metabolism . Currently, the immature 
phenotype of the cells derived from stem cells remains a major 
obstacle, due to the lack of suitable methods that recapitulate 
the exact role of extracellular matrix (ECM) microenvironments . 
Cell-derived extracellular matrix represents bioactive and bio-
compatible materials, at least to some extent, the composition 
and organization of native ECM . Decellularized ECM is a use-
ful in vitro model for studying the comprehensive roles of ECM, 
because it retains a native-like structure and composition . In this 
study, we focused on the decellularized endothelial cells-de-
rived ECM (EC-CDMs) characterization and demonstrated their 
ability to support drug metabolic functional maturity of human 
adipose stem cell-derived hepatocyte-like cells (hASC-HLCs) . 
Methods: The EC-CDMs were produced by primary human 
umbilical vein endothelial cells, and their composition, topog-
raphy and mechanical properties were determined by immu-
nostaining, scanning electron microscopy and atomic force 
microscopy . hASC-HLCs were cultured on EC-CDMs and colla-
gen I for 72 hours, and drug metabolic functional maturity of 
cells were assessed by gene expression of basal cytochrome 
P450 (CYP450), phase II conjugation, transporters, and 
drug-mediated CYP450 induction activities . The expression of 
hepatic transcript factors in two group cells was evaluated at 
mRNA levels and protein levels . Results: EC-CDMs appeared 
as complex interwoven networks of fibrils and fibers, which 
mainly composed of fibronectin, collagen I, collagen IV, and 
laminin . The Young’s modulus values of EC-CDMs were 5 .85 
kPa . The expression of CYP1A2, CYP2B6, CYP2E1, CYP3A4, 

CYP3A7, NAT2, ABCC2 and SLC22A5 in hASC-HLCs cul-
tured on EC-CDMs significantly increased than the cells cul-
tured collagen I . hASC-HLCs cultured on EC-CDMs possess 
higher CYP1A2, CYP2B and CYP3A4 activity . Moreover, the 
expression of hepatic transcription factor FOXA2, HNF4α, and 
PXR in hASC-HLCs cultured on EC-CDMs significantly increased 
than the cells cultured collagen I . Conclusions: These data sug-
gest that EC-CDMs play a crucial role in regulating the drug 
metabolic functional maturity of hASC-HLCs . This technology 
opens new avenues for studying the biology of ECMs in vitro 
and provides a model to study the effect between nonparen-
chymal cells-derived ECM and hepatocytes . Grants: National 
Natural Science Foundation of China (31171310); Project of 
Construction of Innovative Teams and Teacher Career Develop-
ment for Universities and Colleges under Beijing Municipality 
(IDHT20150502) .
Disclosures:
The following people have nothing to disclose: Xinyue Guo, Haiyan Zhang
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Reduction in SNAP-23 Disrupts HSC Microfilament 
Organization
Haleigh B. Eubanks; Gastroenterology and Hepatology, University 
of Arkansas for Medical Sciences, Little Rock, AR
Background . Hepatic stellate cell (HSC)-derived myofibroblasts 
are critical effector cells of liver fibrosis . One of the critical func-
tions of myofibroblastic HSC is to release cargo, such as fibril-
lar collagen, into the extracellular space . Exocytosis of stored 
vesicular cargo requires SNARE proteins, including the putative 
t-SNARE-associated protein SNAP-23 . In previous studies, we 
showed that mice heterozygous for SNAP-23 were resistant to 
experimental liver fibrosis and had decreased liver expression 
of alpha-smooth muscle actin . The goal of the present study was 
to determine the molecular mechanism mediating these effects . 
HSC isolated from SNAP-23 +/- mice showed marked morpho-
logical abnormalities suggesting cytoskeletal disruption . Thus, 
the Specific Aims of this study were to test the hypothesis that 
reduction in SNAP-23 alters organization of actin microfila-
ments . Methods. Experiments were performed in two sets of 
complementary models . First, we examined reduction in SNAP-
23 in hTERT human HSC via siRNA transfection as compared 
to hTERT cells transfected with scrambled siRNA . Second, we 
examined primary isolated HSC from SNAP-23 +/- or wild 
type mice (Of note, SNAP-23 knockout mice are embryoni-
cally lethal) . Changes in actin morphology were determined by 
confocal and conventional fluorescence microscopy to assess 
rhodamine-phalloidin (representing all filamentous actin) and 
alpha-SMA via immunofluorescence . Changes in alpha-SMA 
dependent cell function were assessed by commercial scratch 
assay . Results. Both hTERT cells lacking SNAP-23 and HSC 
isolated from SNAP-23 +/- mice demonstrated marked disor-
ganization of the filamentous actin, with specific shortening 
and depolarization of alpha-SMA . Reduction of SNAP-23 com-
pletely obliterated the ability of HSC to migrate over a 72 hr 
window as assessed via scratch assay . Conclusion. These stud-
ies suggest that SNAP-23 has a specific role in regulating the 
microfilament architecture of HSC . Since SNAP-23 has never 
been shown to regulate microfilament structure, there may be 
a previously unknown function of this protein . However, it is 
important to note that the studies presented cannot determine 
whether this regulatory role of SNAP-23 is direct or mediated 
by other factors in HSC . Lastly, SNAP-23 or other cytoskeletal 
regulatory proteins may represent novel targets for the preven-
tion and/or treatment of liver fibrosis .
Disclosures:
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Lipid Droplet Localization of Thioesterase Superfamily 
Member 1 (Them1) in Brown Adipose Tissue is Regu-
lated by N-Terminal Phosphorylation: Implications for 
Energy Expenditure and the Management of Non-alco-
holic Fatty Liver Disease (NAFLD)
Yue Li1, Susan J. Hagen2, David E. Cohen1; 1Medicine, Brigham 
and Women’s Hospital, Boston, MA; 2Surgery, Beth Israel Deacon-
ess Medical Center, Boston, MA
Background: Brown adipose tissue (BAT), which is rich in 
mitochondria and lipid droplets (LD), mediates non-shivering 
thermogenesis . BAT plays important roles in humans by pro-
moting energy expenditure, and its suboptimal function may 
contribute to the pathogenesis of obesity and NAFLD . Them1 is 
a long chain fatty acyl-CoA thioesterase that is enriched in BAT 
and appears to promote energy conservation, as evidenced 
by marked increases in energy expenditure and resistance 
of Them1-/- mice to diet-induced obesity and NAFLD . Them1 
limits the mitochondrial oxidation of LD-derived fatty acids by 
suppressing triglyceride hydrolysis . However the molecular 
mechanisms remain unclear . We have shown that Them1 is 
associated with LD in BAT under conditions that activate lip-
olysis . Moreover, an in silico analysis has suggested that pro-
tein kinase Cβ (PKCβ) may promote Them1 phosphorylation at 
S15, S18, and S25 near its N-terminus, which is predicted to 
play a critical role in directing the subcellular localization of 
the protein . Aims: The objective of this study was to determine 
whether PKC–mediated phosphorylation of the Them1 N-termi-
nus regulates its subcellular distribution . Methods: A full-length 
Them1 cDNA and a series of mutants were cloned to create flu-
orescence tdTomato fusion proteins in mammalian expression 
vectors . Preadipocytes of a cultured brown adipocyte cell line 
(Uldry, Cell Metab, 2006) were differentiated using standard 
techniques . Mature brown adipocytes were transfected with 
plasmids and Them1-tdTomato fusion proteins were visualized 
by confocal microscopy . PKC was activated by using phorbol 
12-myristate 13-acetate (PMA) . Results: Them1-tdTomato local-
ized to small punctate regions in the vicinity of LD . Within 1-2 
h of PMA treatment, Them1-tdTomato was redistributed in a 
pattern consistent with LD association . More prolonged PMA 
exposure (4 h) led to a diffuse distribution of Them1-tdTomato 
within the cytoplasm . Irrespective of PMA treatment, this diffuse 
distribution was similarly observed for Them1 harboring the 
phosphomimetic mutations S15D, S18D and S25D or a short 
N-terminal truncation that eliminated these serine residues . By 
contrast, Them1 constructs containing S15A, S18A and S25A 
appeared in the initial punctate pattern and did not redistribute 
in response to PMA . Conclusions: LD association of Them1 is 
attributable at least in part to PKC-mediated phosphorylation 
of the N-terminus . This dynamic mechanism by which Them1 
localizes to LD in order to suppress energy expenditure could 
be targeted as a strategy in the management of obesity-related 
complications, including NAFLD .
Disclosures:
David E . Cohen - Advisory Committees or Review Panels: Merck, Aegerion, 
Esperion; Consulting: Intercept, Janssen, Genzyme, Catabasis
The following people have nothing to disclose: Yue Li, Susan J . Hagen
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Endocan and markers of endothelial dysfunction as pre-
dictors of ascites in cirrhotic patients with HCV infection
Monika P. Simon1,2, Jolanta B. Zuwala-Jagiello3, Joanna Gorka-Dy-
nysiewicz3, Krzysztof. Simon1,2; 1Infectious Disease and Hepatol-
ogy, Wroclaw Medical University, Wroclaw, Poland; 2Infectious 
Disease, Gromkowski Hospital, Wroclaw, Poland; 3Department 
of Pharmaceutical Biochemistry, Faculty of Pharmacy, Wroclaw, 
Poland
Background and Aims: Liver cirrhosis is accompanied by an 
endothelial dysfunction, which is considered to have a key 
role in the development of portal hypertension . Endocan, pre-
viously called endothelial cell specific molecule-1, is expressed 
by endothelial cells, dramatically increase during endothelial 
damage . Serum levels of endocan are increased in cirrhotic 
patients, and they correlate with the stage of liver disease . 
Aims of the study were : (1) differences between serum endo-
can levels in patients with compensated and decompensated 
liver cirrhosis; (2) possible prognostic role of novel markers of 
endothelial dysfunction in the development of ascites in patients 
with compensated cirrhosis . Methods: Fifty cirrhotic patients (29 
m/21 f; med age: 57, IQR: 42-71 y) underwent a complete 
clinical, biochemical, and radiological evaluation to assess 
clinical characteristics and the stage of disease and drug his-
tory; were assessed for novel markers of endothelial dysfunction 
[endocan, circulating endothelial cell-derived apoptotic micro-
particles (EDA-MPs; CD31+ CD42b– AN-V+), (NOx

-) and vascu-
lar (VEGF)] serum levels . The 28 patients (15 m/13 f; median 
age: 57, IQR: 42-71 years) with compensated cirrhosis under-
went a 2 y-follow-up for ascites development; their data were 
compared with those of 22 (14 males/8 females; median age: 
59, IQR: 42-68 years) patients with decompensated cirrhosis 
(presence of ascites) and 20 healthy control subjects (11 m/9 
f; median age: 55, IQR: 45-66 y) . Results: Endocan, EDA-MPs 
and VEGF serum levels were significant higher in HCV cirrhosis 
and in decompensated patients with respect to healthy . NOx

- 
serum levels were higher in decompensated patients, no dif-
ference was observed in compensated patients with respect to 
healthy  . 11/28 (39 .3%) of compensated patients developed 
ascites during follow-up . At univariate analysis, predictors of 
ascites development in compensated patients were serum con-
centrations of endocan (odds ratio (OR) = 2 .35), VEGF (OR 
= 1 .15) and EDA-MPs (OR = 1 .043) and MELD score (OR 
= 1 .051) . At multivariate Cox-regression model, serum endo-
can and type 2 diabetes were independent predictors of early 
development of ascites during two-years follow-up period (HR = 
2 .16, 95% CI=1 .04–4 .49) in compensated patients with HCV . 
The ROC curve (AUC) of endocan for predicting the ascites 
development was 0 .79 with an optimized cut-off of 3 .2 ng/
dL . Conclusions: Endocan, EDA-MPs (CD31+ CD42b– AN-V+), 
NOx

- and VEGF resulted significantly higher in decompensated 
patients  . Serum endocan resulted as an independent predictor 
of ascites development in compensated patients .
Disclosures:
Krzysztof . Simon - Advisory Committees or Review Panels: Roche-Polska, Gilead, 
Janssen; Speaking and Teaching: BMS, MSD, Bayer, AlfaWassermann, AbbVie, 
Baxter
The following people have nothing to disclose: Monika P . Simon, Jolanta B . 
Zuwala-Jagiello, Joanna Gorka-Dynysiewicz
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Chemokine receptors, CXCR1 and CXCR2, differentially 
regulate exosome release in hepatocytes
Hiroyuki Nojima1,2, Takanori Konishi2, Lukasz Japtok3, Burkhard 
Kleuser3, Michael J. Edwards2, Erich Gulbins2, Alex B. Lentsch2; 
1Surgery, Chiba University, Chiba, Japan; 2Surgery, University 
of Cincinnati, Cincinnati, OH; 3Institute of Nutritional Science, 
University of Potsdam, Nuthetal, Germany
Exosomes are small membrane vesicles released by different 
cell types, including hepatocytes, that play important roles in 
intercellular communication . We have previously demonstrated 
that hepatocyte-derived exosomes contain the synthetic machin-
ery to form sphingosine-1-phosphate (S1P) in target hepato-
cytes resulting in proliferation and liver regeneration after 
ischemia/reperfusion (I/R) injury . We also demonstrated that 
the chemokine receptors, CXCR1 and CXCR2, regulate liver 
recovery and regeneration after I/R injury . In the current study, 
we sought to determine if the regulatory effects of CXCR1 and 
CXCR2 on liver recovery and regeneration might occur via 
altered release of hepatocyte exosomes . We found that hepato-
cyte release of exosomes was dependent upon CXCR1 and 
CXCR2 . CXCR1-deficient hepatocytes produced fewer exo-
somes, whereas CXCR2-deficient hepatocytes produced more 
exosomes compared to their wild-type controls . In CXCR2-de-
ficient hepatocytes, there was increased activity of neutral 
sphinomyelinase (Nsm) and intracellular ceramide . CXCR1-de-
ficient hepatocytes had no alterations in Nsm activity or cera-
mide production . Interestingly, exosomes from CXCR1-deficient 
hepatocytes had no effect on hepatocyte proliferation, due 
to a lack of neutral ceramidase and sphingosine kinase . The 
data demonstrate that CXCR1 and CXCR2 regulate hepatocyte 
exosome release . The mechanism utilized by CXCR1 remains 
elusive, but CXCR2 appears to modulate Nsm activity and 
resultant production of ceramide to control exosome release . 
CXCR1 is required for packaging of enzymes into exosomes 
that mediate their hepatocyte proliferative effect .

Disclosures:
The following people have nothing to disclose: Hiroyuki Nojima, Takanori Kon-
ishi, Lukasz Japtok, Burkhard Kleuser, Michael J . Edwards, Erich Gulbins, Alex 
B . Lentsch
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A Protocadherin, PCDH7, Regulates a Distinct Program 
in Hepatic Stellate Cells that Promotes Proliferation and 
Migration but not Fibrogenesis
Ming-Chao Tsai1,2, Young-Min Lee1, David Y. Zhang1, Rosa S. 
Kim1, C. Billie Bian1, Nicolas Goossens4,5, Bryan C. Fuchs3, 
Dipankar Bhattacharya1, Hsin I Chou1, Yujin Hoshida4,1, Scott 
L. Friedman1,4; 1Division of Liver Disease, Icahn School of Med-
icine at Mount Sinai, New York, NY; 2Division of Hepatogastro-
enterology, Department of Internal Medicine, Kaohsiung Chang 
Gung Memorial Hospital and Chang Gung University College of 
Medicine, Kaohsiung, Taiwan; 3Surgery, Massachusetts General 
Hospital, Boston, MA; 4Liver Cancer Program, Tisch Cancer Insti-
tute, Icahn School of Medicine at Mount Sinai, New York, NY; 
5Division of Gastroenterology and Hepatology, Geneva University 
Hospital, Geneva, Switzerland
Background and Aim: We have previously defined a 122-gene 
hepatic stellate cell (HSC) expression signature that correlates 
with clinical outcomes in HCV and HCC patients (Zhang et 
al, Gut, 2015) . One gene within the signature, PCDH7 (pro-
tocadherin 7), a cell surface protein, is highly and selectively 
expressed in both quiescent and activated HSCs . Our aim was 
to explore the biologic activity of PCDH7 in HSCs and its contri-
bution to HSC activation . Methods: PCDH7 mRNA expression 
was stably knocked down by lentivirus-mediated shRNA in two 
immortalized human HSC cell lines (LX2 and TWNT4) . Markers 
of HSC activation were assessed by qRT-PCR and immunoblot, 
and cellular proliferation and migration were assayed by col-
ony formation assay, MTS assay and scratch assay respec-
tively . Results: PCDH7 was highly expressed in HSCs (LX2, 
TWNT4, and primary human HSC) . By immunohistochemis-
try, PCDH7 was present in the perisinusoidal space and co-lo-
calized with desmin and aSMA in human and cirrhotic liver 
samples by immunfluoresence analyses . Stable knockdown of 
PCDH7 in two human HSC lines (TWNT4 and LX2) inhibited 
HSC proliferation by colony formation assay (colony number/
per well, 93 .2 ± 5 .2 vs 48 .7 ± 6 .5 in LX2, p<0 .001; 88 .4 ± 
7 .5 vs 45 .6 ± 7 .2 in TWNT4, p<0 .01), MTS assay (absor-
bance at 490nm, 1 .25 ± 0 .27 vs 0 .63 ± 0 .15 in LX2, p<0 .01; 
0 .95 ± 0 .25 vs 0 .49 ± 0 .16 in TWNT4, p<0 .01), and migra-
tion by a wound-scratch assay [wound closure (%), 78 .3 ± 5 .8 
vs 47 .9 ± 5 .2 in LX2, p<0 .001; 77 .2 ± 4 .9 vs 52 .3 ± 6 .3 in 
TWNT4, p<0 .001), although there was no cell cycle arrest by 
flow cytometry . Loss of PCDH7 did not significantly reduce the 
expression of COL I, aSMA, MMP2, TIMP1, PDGFRb, TGFb 
or TGFbR . Conclusions: PCDH7 is a HSC-specific cell surface 
marker restricted to this cell type within liver in vivo . The selec-
tive contribution of PCDH7 to HSC migration and proliferation 
but not fibrogenesis suggests that it activates a unique cellular 
program, reinforcing the concept that not all features of HSC 
activation are recruited in parallel .
Disclosures:
Bryan C . Fuchs - Consulting: Collagen Medical; Grant/Research Support: Nim-
bus Therapeutics, Enanta Pharmaceuticals
Scott L . Friedman - Advisory Committees or Review Panels: Pfizer Pharmaceutical; 
Consulting: Conatus Pharm, Exalenz, Genfit, Exalenz Biosciences, Eli Lilly PHar-
maceuticals, Fibrogen, Boehringer Ingelheim, Nitto Corp ., Immune Therapeu-
tics, Blade Therapeutics, Roche/Genentech Pharmaceuticals, DeuteRx, Abbvie, 
Novartis, RuiYi, Kinemed, Sanofi Aventis, Chemocentryx, Nimbus Therapeu-
tics, Bristol Myers Squibb, DS Biosciences, Sandhill Medical Devices, Galmed, 
Northern Biologics, Enanta Pharmaceuticals, Regado Bioscience, Raptor Pharma-
ceuticals, Fractyl Bioscience, Merck Pharmaceuticals, Genkyotex, Ironwood Phar-
maceuticals, Glycotest, Ionis Pharmaceuticals, Madrigal Pharmaceuticals; Grant/
Research Support: Galectin Therapeutics, Tobira Pharm, Zafgen Pharmaceuticals; 
Stock Shareholder: Angion Biomedica, Intercept Pharma
The following people have nothing to disclose: Ming-Chao Tsai, Young-Min Lee, 
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Coexpression with PDZK1 and oatp1a1 facilitates traf-
ficking of rat oatp1a4 to the plasma membrane
Pi Jun Wang1, Wen-Jun Wang1,3, Yaniuska Lescaille1,2, John W. 
Murray1,3, Allan W. Wolkoff1,2; 1Marion Bessin Liver Research 
Center, Albert Einstein College of Medicine, Bronx, NY; 2Division 
of Gastroenterology and Liver Diseases, Montefiore Medical Cen-
ter and Albert Einstein College of Medicine, Bronx, NY; 3Anatomy 
and Structural Biology, Albert Einstein College of Medicine, Bronx, 
NY
Organic anion transport proteins (oatps) mediate uptake of 
compounds by hepatocytes . In previous studies we found that 
oatp1a1 and other oatps have a PDZ consensus binding motif . 
PDZK1 binds to oatp1a1 and mediates recruitment of motor 
proteins to oatp1a1-associated endocytic vesicles as they traf-
fic to the plasma membrane on microtubules . Rat oatp1a4, 
lacking a PDZ binding sequence, also traffics to the plasma 
membrane . We hypothesize that oatp1a4 traffics together with 
oatp1a1 in common PDZK1 containing subcellular vesicles . 
Methods: (1) Oatp1a1 and oatp1a4 were immunolocalized 
in endocytic vesicles prepared from rat liver . (2) Plasma mem-
brane distribution of oatp1a1 and oatp1a4 was determined 
by fluorescence microscopy in HEK 293 cells transiently trans-
fected with plasmids encoding oatp1a1, oatp1a4, or PDZK1 . 
(3) HeLa cells expressing oatp1a1, oatp1a4, or both under 
control of a zinc-inducible promoter were used to examine 
early events (4 hr) in the synthesis and plasma membrane 
localization of these proteins . Total transporter expression 
was examined by immunoblot . Cell surface transporter was 
biotinylated using a membrane impermeant biotinylation 
reagent, captured on streptavidin-agarose, and identified by 
immunoblot . Results: 74% of oatp1a4 associated rat liver ves-
icles (n=12,044) also contained oatp1a1 . Oatp1a1 localized 
to the surface of HEK 293 cells only when coexpressed with 
PDZK1 while oatp1a4 required coexpression with oatp1a1 
and PDZK1 . Further studies were performed with HeLa cells 
in which addition of zinc to the medium initiated transporter 
expression . These cells express PDZK1 endogenously . Follow-
ing 4 hours in zinc, oatp1a4 migrated on SDS PAGE more 
quickly than that in rat liver, likely representing an immature 
unglycosylated protein . There was no surface biotinylated 
oatp1a4 in these cells . In contrast, oatp1a1 was present as 
both unglycosylated and mature forms, and the mature form 
was biotinylated, consistent with its location on the cell surface . 
When oatp1a4 was coexpressed with oatp1a1, glycosylated 
and unglycosylated forms of oatp1a4 were seen and the glyco-
sylated form was biotinylated, consistent with cell surface local-
ization . Conclusions: (1) Oatp1a1 trafficking to the cell surface 
requires interaction with PDZK1 . (2) Although oatp1a4 does 
not interact with PDZK1, it co-traffics with oatp1a1 in common 
endocytic vesicles containing PDZK1 . (3) Studies in HeLa cells 
4 hours after initiation of transporter expression suggest that 
interaction of oatp1a4 with oatp1a1 facilitates its progression 
through the ER/Golgi as evidenced by increased formation 
of fully glycosylated protein and trafficking to the cell surface .
Disclosures:
Allan W . Wolkoff - Consulting: Synageva; Grant/Research Support: Merck
The following people have nothing to disclose: Pi Jun Wang, Wen-Jun Wang, 
Yaniuska Lescaille, John W . Murray
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Mechanical Compaction Accelerates Hepatocyte Repo-
larization by Directly Activating HNF4α Expression
Jinlian Yang1,2, Jiaen Liang1,2, Yan Wang1,3; 1Department of Infec-
tious Diseases & Hepatology Unit, Southern Medical University 
Nanfang Hospital, Guangzhou, China; 2Department of Hepato-
biliary Surgery, Southern Medical University Zhujiang Hospital, 
Guangzhou, China; 3Central Laboratory, Southern Medical Uni-
versity, Guangzhou, China
Purpose: Hepatic polarization is fundamental for hepatocyte 
physiological function and thus, an important endpoint for 
engineered hepatic constructs . Our previous study shows that 
mechanical compaction can significantly accelerate hepatic 
repolarization, which is accompanied by an early enhanced 
expression of HNF4α following the mechanical stimulus . Here 
we aim to identify: (1) whether HNF4α can promote accel-
eration of hepatic polarization; and (2) whether mechanical 
compaction can activate HNF4a expression . Methods: We use 
HepG2 as the hepatocyte model and HEK293T (renal epithe-
lial cell) as control . Hepatic polarization is determined based 
on: in morphology, the dynamic distribution of F-actin, ZO-1 
and E-cadherin along the borderline of biliary canaliculi (BC), 
measured by immunostaining and western blot; and in func-
tion, the dynamic excretion of fluorescein diacetate (FDA) into 
BC, measured by confocal microscopy . HNF4α expression 
is manipulated by transfection with AdHNF4α or LvHNF4α 
recombination vectors with Ad- or Lv- Mock as blank control, 
of which the effects are verified at both mRNA and protein 
levels . For testing the effect of mechanical compaction, we 
transfect cells with recombination vectors of HNF4α- P1 or P2 
promoter and dual luciferase genes; we centrifuge the cells at 
different levels of instant force with or without pretreatment of 
Latrunculin B or SHE78-7; then we determine the dynamic activ-
ities of HNF4α promoters . Results: Hepatic polarization starts 
at 96hrs in hepG2 and 72hrs in hepG2 with overexpressed 
HNF4α, whereas it fails to start even at 120hrs in hepG2 with 
inhibited HNF4α expression . The expression levels of F-ac-
tin, ZO-1 and E-cadherin at BC have significant differences 
between the above hepG2 cells at 72hrs; and so did the FDA 
areas . The overall levels of F-actin, ZO-1 and E-cadherin in 
hepG2 with overexpressed HNF4α are significantly improved 
along the course of polarization . The activity of HNF4α- P1 
or P2 is significantly higher and has gradually more extent 
of increase in HEK293T treated with 500-1500g centrifuge 
than that treated with 0g centrifuge, in which the promoter 
activity tends to slowly drop down . 500g induces the most 
activity . These effects are mostly replicated in hepG2, except 
that 0g treatment also has the gradually increased activity of 
HNF4α- P1 or P2, which however, remains significantly lower 
than that of the other groups . Pretreatment with inhibitors to 
F-actin (Latrunculin B) or E-cadherin (SHE78-7) can partly but 
significantly reduce the activities of both HNF4α- P1 and P2 . 
Conclusions: Mechanical compaction activates HNF4α expres-
sion which can then promote hepatic polarization .
Disclosures:
The following people have nothing to disclose: Jinlian Yang, Jiaen Liang, Yan 
Wang
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Extracellular Matrix Scaffolds Obtained from Human 
Normal or Cirrhotic Liver as Novel Platforms to Investi-
gate The Biology of Liver Cancer Cells.
Andrea Telese, Giuseppe Mazza, Lisa Longato, Walid Al-Akkad, 
Luca Frenguelli, Giusi Marrone, Domenico Tamburrino, Gabriele 
Spoletini, Andrew R. Hall, Tu Vinh Luong, Kevin Moore, Massimo 
Malago, Massimo Pinzani, Krista Rombouts; ILDH, UCL, London, 
United Kingdom
Background: The extracellular matrix (ECM) is crucial for cell 
biology and homeostasis . The development of novel plat-
forms able to reproduce the physiopathological conditions 
are needed for disease modelling and drug testing in order 
to identify and validate new therapeutic targets . Methods: 
Normal and cirrhotic human livers were decellularized and 
fully characterized . The 3D ECM scaffolds were repopulated 
with HepG2 cells (2x106/scaffold) up to 14 days . In addi-
tion, HepG2 cells, cultured in healthy ECM scaffolds, were 
compared to cells cultured on 2D plastic culture dishes . Seven 
days old 3D and 2D cultures were treated with 5-10 ng/mL 
of TGFβ1 for 48 hours . Messenger RNA levels of TGFβ1, 
metalloproteinase 9 (MMP9), albumin and integrin-α6/β1 
were measured by employing q-PCR . Albumin secretion in the 
supernatant was quantified with ELISA . Results: HepG2 cells 
repopulated both healthy and cirrhotic scaffolds up to 14 days . 
HepG2 cells grown in cirrhotic scaffolds showed a significant 
and time dependent upregulation in MMP9 mRNA expression 
in comparison with cells grown in healthy scaffolds . In contrast, 
healthy and cirrhotic ECM microenvironments did not affect 
the mRNA expression of TGFβ1, integrin-α6 and integrin-β1 . 
HepG2 cells treated with 5 and 10 ng/mL of TGFβ1 showed 
a dose dependent effect on TGFβ1 and MMP9 mRNA expres-
sion . This was accompanied by reduction of albumin at both 
mRNA and protein levels . This effect was already obtained with 
5ng/mL of TGFβ1 in 3D scaffolds whereas a much higher con-
centration was required to elicit a significant increase in mRNA 
expression in 2D cultures . Importantly the strong increase in 
TGFβ1 and MMP9 was correlated with a significant decrease 
in albumin mRNA expression, suggesting epithelial to mesen-
chymal de-differentiation (EMT) . Moreover, TGFβ1 treatment in 
3D cultures induced a significant and dose dependent increase 
in Integrin α6 mRNA expression, which was not observed in 
2D cultures . Conclusion: The results of the study suggest that 
decellularized liver ECM scaffolds represent a suitable platform 
for dissecting the biology of liver cancer cells in experimental 
conditions closer to the natural micro environment . Indeed, 
culture in 3D ECM scaffolds can affect HepG2 gene expression 
with remarkable difference when comparing 3D vs 2D and 
healthy vs cirrhotic ECM with or without TGFβ1 treatment .
Disclosures:
Kevin Moore - Advisory Committees or Review Panels: Servier
Massimo Pinzani - Advisory Committees or Review Panels: Intercept Pharmaceu-
tical, Silence Therapeutic, Abbot, Promethera; Consulting: UCB; Speaking and 
Teaching: Gilead, BMS
The following people have nothing to disclose: Andrea Telese, Giuseppe Mazza, 
Lisa Longato, Walid Al-Akkad, Luca Frenguelli, Giusi Marrone, Domenico Tam-
burrino, Gabriele Spoletini, Andrew R . Hall, Tu Vinh Luong, Massimo Malago, 
Krista Rombouts
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Investigating Immunomodulatory roles of CX3CR1 
Related with Differentiation and Functional Polarization 
of Kupffer Cells
Young-Sun Lee1, Won-Il Jeong2, Wonhyo Seo2, Ji Hoon Kim1, Jong 
Eun Yeon1, Kwan Soo Byun1; 1Department of Internal Medicine, 
Korea University College of Medicine, Seoul, Korea (the Republic 
of); 2KAIST, Daejeon, Korea (the Republic of)
Background: Even though there were many studies to identify 
the origin of Kupffer cells (KCs) KCs, resident macrophage in 
the liver, it has not been elucidated clearly . CX3CR1 which is 
a kind of chemokine receptor is expressed on various mono-
cyte-macrophage lineage cells and is known to relate with 
liver diseases . In the present study, we investigated the role of 
CX3CR1 for development of KC . Methods: For differentiation 
of macrophages from monocytes, sorted monocytes from mice 
liver and human PBMCs were co-cultured with liver sinusoidal 
endothelial cells (LSECs) and human umbilical venous endothe-
lial cells (HUVECs) . The populations of monocyte and KCs were 
analyzed in CX3CR1

GFP/GFP mice which is deficient of CX3CR1 
and CX3CR1

+/GFP mice as control after treatment of clodro-
nate liposome for depletion of KCs . Alcoholic liver injury was 
achieved by feeding with 5% liquid ethanol diet for 8 weeks 
to CX3CR1

+/GFP and CX3CR1
GFP/GFP mice . Results: Isolated 

monocytes from liver and spleen were changed their morphol-
ogy and cell surface marker with support of LSECs . Moreover, 
human circulating monocytes could be also differentiated to 
macrophage-like cells . During recovery period after clodro-
nate treatment, the population of GFP+ macrophage were sig-
nificantly decreased in CX3CR1 deficient mice compared to 
control mice . Interestingly, pro-inflammatory molecules such as 
IL-6, MCP-1 and TNF-α were highly expressed in F4/80 high 
cells from CX3CR1

+/GFP mice, while F4/80 high cells which 
were originated from CX3CR1

GFP/GFP mice exhibited abundant 
expression of anti-inflammatory molecule like arginase-1, IL-10 
and TGF-β . Moreover, CX3CR1 deficiency reduced serum level 
of AST/ALT and reduced fat accumulation compared to control 
in alcohol-induced liver injury (Figure) . Conclusions: CX3CR1 
is important factor in development and anti-inflammatory func-
tional differentiation of KCs . Therefore, CX3CR1 could be not 
only novel therapeutic target for various kind of liver disease 
but also key molecule for studying of macrophage origin .

Disclosures:
Kwan Soo Byun - Grant/Research Support: Gilead, BMS
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Endothelial-to-mesenchymal transition (EndMT) of liver 
sinusoidal endothelial cells (LSECs) occurs in liver fibro-
sis and contributes to portal hypertension
Yirang Jung1, Masatake Tanaka1, Jin-Kyu Park1,2, Teruo Utsumi1, 
Yasuko Iwakiri1; 1Internal Medicine, Section of Digestive Diseases, 
Yale University School of Medicine, New Haven, CT; 2Veterinary 
Pathology, Kyungpook National University, College of Veterinary 
Medicine, Daegu, Korea (the Republic of)
Background Endothelial-to-mesenchymal transition (EndMT) is 
a biological process in which endothelial cells undergo phe-
notypic changes to mesenchymal cells (e .g ., fibroblasts and 
smooth muscle cells) . Recent studies have shown EndMT in 
embryonic development and a number of pathological con-
ditions such as various cardiovascular diseases and cancers . 
The occurrence of EndMT of liver sinusoidal endothelial cells 
(LSECs) is not known . We tested our hypothesis that EndMT 
occurs in LSECs during hepatic fibrogenesis and is associated 
with the development of portal hypertension . Methods EndMT 
was evaluated in LSECs isolated from Sprague Dawley (SD) 
rats at 24, 48 and 72 hours after starting cell culture, using 
immunocytochemistry, scanning electron microscopy (SEM) 
and Western blot . SD rats were exposed to carbon tetrachlo-
ride (CCl4) to develop two different pathological conditions: 
fibrosis (8-week CCl4 inhalation) and cirrhosis with ascites 
and portal hypertension (12-week CCl4 inhalation) . Their age-
matched rats were used as controls . n=5 per group . Portal 
pressures of these rats were measured . EndMT was evaluated 
in liver specimens using immunohistochemistry . Results In cul-
tured primary LSECs, there were significant time-dependent 
increases in EndMT markers such as alpha-smooth muscle actin 
(aSMA) (5-fold, p<0 .0001) and smooth muscle cell marker 
(SM22a) (1 .5-fold, p<0 .0001) . On the other hand, the levels 
of endothelial nitric oxide synthase (eNOS) were significantly 
decreased (60%, p<0 .0001), a typical feature of endothelial 
dysfunction, by 72 hours after cell culture . Further, SEM demon-
strated decreased numbers of fenestrae in a time-dependent 
manner, as also reported by other investigators . The sizes of 
LSECs were increased 4-fold (p<0 .001) . Portal pressures of rats 
with 8- and 12-week CCl4 inhalation were 8 .55 ± 0 .53 mmHg 
and 18 .02 ± 1 .07 mmHg, respectively, while those of control 
rats were 7 .33 ± 0 .81 mmHg . aSMA-positive LSECs (marked 
by von Willebrand factor) were significantly increased in rats 
with 8-week (4-fold) and 12-week CCl4 inhalation (18-fold), 
compared to control rats . Conclusion EndMT changes LSECs 
to smooth muscle cell-like contractile cells . EndMT of LSECs is 
increased in liver fibrosis and associated with progression of 
fibrosis to cirrhosis with portal hypertension . Therefore, like 
pericytes/myofibroblasts derived from hepatic stellate cells, 
EndMT of LSECs could contribute to contraction of the sinu-
soidal microcirculation and increased intrahepatic resistance, 
leading to the development of portal hypertension . Accord-
ingly, blocking EndMT of LSECs could be a new therapeutic 
strategy for portal hypertension .
Disclosures:
The following people have nothing to disclose: Yirang Jung, Masatake Tanaka, 
Jin-Kyu Park, Teruo Utsumi, Yasuko Iwakiri
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Decreased CSF1 production causes loss of hepatic mac-
rophage pool in cirrhosis
Dhananjay Kumar1, Smriti Shubham1, Sheetalnath B. Rooge1, 
Swati Arora1, Lovkesh Anand2, Rakhi Maiwall2, Viniyendra Pame-
cha3, Chhagan Bihari4, Anupam Kumar1, Shiv K. Sarin2; 1Molecu-
lar and cellular medicine, Institute of Liver & Biliary Sciences, Delhi, 
India; 2HEPATOLOGY, Institute of Liver & Biliary Sciences, Delhi, 
India; 3Dept of HPB Surgery, Institute of Liver & Biliary Sciences, 
Delhi, India; 4pathology, Institute of Liver & Biliary Sciences, Delhi, 
India
BackgroundUnlike acute liver injury, inefficient resolution of 
damage, compromized regenerative potential and progres-
sive scarring leads to end stage manifestation of cirrhosis in 
chronic liver injury . Underlying cause of inefficient resolution of 
damage in chronic liver injury is not well understood . Hepatic 
macrophages(M) play a central role in resolution of damage 
and regeneration apart from their physiological role in innate 
immune defence and their loss can adversely affect these 
functions . AIMTo study change in hepatic macrophage pool 
in response to acute and chronic liver damage compared to 
normal healthy liver . Materials and methodsStatus of hepatic 
Macrophage(hM) was analysed in cirrhotic (n=54), acute 
liver failure (ALF) and healthy (n=17 & n=15) biopsies or liver 
tissue explants by immunohistochemistry using Macrophage 
marker (CD68) .Plasma level of Macrophage growth factors 
CSF1,GCSF&GM-CSF were analysed in hepatic vein plasma 
of same ALF and cirrhotic patients .Number of hepatic Mac-
ropaheg was further statistically correlated with level of growth 
factors using mutivariate linear regression .ResultsMean age of 
cirrhotic patients(49 .5±9 .06) was significantly higher than ALF 
and healthy control(p<0 .0001&P<0 .001 respectively) .Aver-
age hepatic Macrophage pool was highest in ALF followed 
by healthy and lowest in cirrhotic .Cirrhotics’ liver showed sig-
nificant decrease in hepatic macrophage compared to both 
ALF (p<0 .0001) & healthy liver tissue(p<0 .0001) while the 
ALF showed significant increase in hepatic Macrophage com-
pared to healthy(p=0 .0033),suggesting loss of hepatic Mac-
rophage reservoir in cirrhotics .To understand the cause of loss 
of hepatic macrophage in cirrhosis we anlayzed macrophage 
growth factors level in hepatic vein plasma of ALF & cirrhot-
ics .Level of CSF1 (ALF=294pg/ml & cirrhosis=44pg/ml) & 
GCSF(ALF=35pg/ml & cirrhosis=15pg/ml) were significantly 
decreased in cirrhotics compared to ALF(p<0 .0001&p<0 .0001 
respectively) while GMCSF level was slightly high in cirrhotics 
but was statistically not significant .In multivariate regression 
analysis only CSF1 showed significant correlation with CD68 
score [R2=0 .488 .F(3-43)=15 .602, p<0 .0001],suggesting the 
loss of CSF1 as causative factors for poor hepatic macrophage 
reservoir in cirrhosis .Conclusion:-Compromised CSF1 produc-
tion in chronic liver injury leads to poor hepatic macrophage 
in cirrhosis . This might be responsible for inefficent resolution 
of damage and compromized native regeneration capacity in 
cirrhosis .Exogenous administration of CSF1 or macrophage in 
cirrhosis may accelerate the resolution of damage and native 
liver regeneration in cirrhosis .
Disclosures:
The following people have nothing to disclose: Dhananjay Kumar, Smriti Shub-
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From in vivo to in vitro: Primary hepatocytes display 
major metabolic alterations during the isolation proce-
dure.
Shamir CASSIM, Valérie-Ann Raymond, Marc Bilodeau; CRCHUM, 
Montreal, QC, Canada
The liver plays a crucial role in glucose metabolism . This func-
tional characteristic is exemplified in the liver extreme activity 
under positron emission tomography exam . On the other hand, 
cancer cells are known to consume large amounts of glucose 
(Warburg effect) and because of the intrinsic liver metabolic 
activity, detection of primary tumors is often compromised . 
Understanding the differences in metabolic activity of cancer 
cells (HCC) compared with primary hepatocytes is essential if 
we want to develop methods to bypass the aforementioned dif-
ficulty . However, we must first evaluate the extent of the metab-
olite alterations occurring during and following the hepatocyte 
isolation procedure . Our hypothesis is that major metabolic 
changes occur during the early and late stages of the isolation 
process . Thus, we aimed at defining the metabolic changes 
noted during this procedure and establish a metabolic profile 
history of primary cells . Metabolic measurements were assessed 
in the 1) in situ liver 2) after HEPES buffer 3) collagenase per-
fusion 4) washes in Leibovitz’s L-15 5) in vitro between 0 to 
48h after attachment . Cells were cultured in 25 mM glucose 
DMEM media + 10% FBS . Samples were snap-frozen in liquid 
nitrogen and then analyzed using HPLC by the metabolomics 
core facility of CRCHUM . Statistical analysis was performed by 
one-way ANOVA . Primary cells displayed a drastic decrease 
(up to 95%) in the activity of Krebs cycle (TCA), progressively 
during the isolation procedure as shown by decreases in 
Acetyl-CoA, Isocitrate/Citrate ratio, Succinate, Fumarate and 
Malate (P<0 .001) . Lactate levels first decreased during isola-
tion, peaked after seeding and then steadily increased with 
culture . NADH+H+ (P<0 .01) production increased in culture 
from 0 to 48h whereas NAD+ decreased (P<0 .001) . In par-
allel, increased GSH/GSSG and NADPH+H+/NADP+ ratios 
were found in culture (P<0 .001) but GSH/GSSG ratio never 
reached levels found in vivo . Despite the very low activity of 
TCA observed in culture, ATP/ADP ratio and energy charge 
were completely restored after plating and peaked respectively 
at 3 .65 and 1 .27 fold higher levels than at 0h (P<0 .001) . This 
characterization of hepatocyte metabolism during the isola-
tion procedure allowed us to observe: 1) metabolic alterations 
immediately after the release of hepatocytes from the in vivo 
context; 2) a metabolic switch between TCA to glycolysis; 3) 
a restoration of energy charge in culture with an increase in 
ATP levels . These results add another piece of evidence to the 
changes occurring in primary hepatocytes during the isolation 
procedure and need to be taken into account when comparing 
with HCC cell metabolism .
Disclosures:
Marc Bilodeau - Advisory Committees or Review Panels: Verlyx, Gilead; Grant/
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Chronic Ethanol Administration Retards Hepatocyte 
Lipophagy: A Role for Dynamin 2 Activation
Karuna Rasineni1,2, Terrence M. Donohue1,2, Mark A. McNiven3, 
Ryan J. Schulze3, Carol A. Casey1,2; 1Internal Medicine, University 
of Nebraska Medical Center, Omaha, NE; 2VA Nebraska-West-
ern Iowa Health Care System, Omaha, NE; 3Department of Bio-
chemistry and Molecular Biology, Mayo Clinic, Rochester, MN
Purpose: The pathogenesis of alcoholic liver injury involves 
accumulation of fat in the form of lipid droplets (LDs) in liver 
cells . During nutrient deficiency, LDs are degraded by a spe-
cialized form of autophagy, known as lipophagy . Recent 
evidence indicates that the membrane trafficking protein 
Dynamin2 (Dyn2) partially regulates hepatic lipophagy, in that 
Dyn 2 activation (phosphorylation) is necessary for autolyso-
somal reformation on the surface of autolysosomes during this 
process . It is well known that chronic alcohol administration is 
associated with disrupted lipid metabolism and slower rates 
of autophagy in liver cells . Therefore, we hypothesized that 
chronic ethanol administration down-regulates the activation 
of Dyn2, a GTP-binding membrane “pinchase” that facilitates 
membrane budding, thereby causing decreased lipophagy 
and subsequent LD accumulation in the alcoholic liver . Meth-
ods: Primary hepatocytes were isolated from male Wistar rats 
pair-fed Lieber-DeCarli control and ethanol diets for 6-8 weeks . 
Hepatocytes were incubated in complete nutrient medium, or 
exposed to nutrient deprivation in the presence or absence of 
a Dyn 2 inhibitor (Dynasore) which blocks Dyn 2 activation 
(phosphorylation) . Levels of Dyn2, pDyn2 and LC3II, an auto-
phagosome marker protein, were measured by Western Blot 
analysis . Triglyceride (TG) content was quantified and, using 
confocal microscopy, the sizes of LDs and their co-localiza-
tion with LC3 and LAMP1, a lysosome marker protein, were 
determined . Results: In hepatocytes from pair-fed control rats, 
starvation-induced lipolysis was clearly evident, as judged by 
smaller LD sizes and lower TG content compared with nutri-
ent-fed control cells; exposure to Dynasore blocked lipolysis . 
In contrast, hepatocytes from ethanol-fed rats showed a 40 
% loss of pDyn2, coupled with retarded starvation-induced 
lipolysis, Dynasore exposure to these cells had little-to-no effect 
on TG loss during nutrient deprivation . Additionally, compared 
with controls, LC3II content was significantly increased in cells 
from ethanol-fed rats . Confocal microscopy showed enhanced 
co-localization of LC3 on the surfaces of LDs and lower lev-
els of LAMP 1 in cells from ethanol-fed rats, suggesting that 
higher autophagosome numbers are inversely associated with 
lower lysosome numbers, implying impaired lipophagy . Con-
clusions: We conclude that that in control animals, nutrient 
deprivation-induced TG loss reflects accelerated lipophagy . In 
contrast, in ethanol-fed animals LD breakdown by lipophagy is 
retarded, owing in part to lower Dyn2 activation .
Disclosures:
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A Novel Bio-Printed 3D Liver Tissue Platform: Tool for 
Medical Research
Arun Chandru R. Raja1, Tuhin Bhowmick1, Abdullah Chand1, 
Sivarajan T. Chettiar1, Nainita Roy1, Sonal Asthana2,1; 1Pando-
rum Technologies, Center for Cellular and Molecular Platforms 
(C-CAMP), Bangalore, India; 2Integrated Liver Care team, Aster 
CMI Hospital, Bangalore, India
Bio-engineered in-vitro 3D human liver tissues, that are struc-
turally and functionally accurate, provide an opportunity to 
reconstruct biological processes, both physiological and patho-
logical . Normal cell physiology and function strongly depend 
on cell-cell and cell-extracellular matrix (ECM) interactions in 
the 3D tissue environment . Cells grown in 2D do not exhibit 
in-vivo cell polarization and cellular interactions, and are gen-
erally non-viable after confluency within 3-5 days . The utility 
of co-culture of different cell types is limited by overgrowth of 
some cell types, especially fibroblasts . using current two-di-
mensional (2D) monolayer cultures . Methods: Hepatocytes and 
fibroblasts were encapsulated in an ECM-mimetic hydrogel, 
and 3D bio-printed as micro-patterns with low aspect ratios . 
Typically 50,000 cells in 25 μl of hydrogel were extruded to 
about 5 mm in x and y directions, and 1 mm in the z direc-
tion . The hydrogel was then thermally cross-linked to achieve 
the desired shape . These cell-based tissue constructs were 
then cultured under standard conditions . Viability, histology, 
bio-chemistry, gene and protein expression were observed at 
timely intervals . Results: 3D bio-printed tissues express various 
critical liver functions such as production of albumin, choles-
terol, fibrinogen, transferrin, urea, and inducible cytochrome 
P450 enzymatic activities (CYP1A2 and CYP3A4) . Histology 
shows in-vivo like cellular morphology . Viability and functional-
ity of the 3D tissues could be maintained for 8 weeks, as com-
pared to 5-7 days for conventional 2D cell culture . Hepatocytes 
and fibroblasts could be co-cultured in distinct hydrogel micro 
compartments, without fibroblast overgrowth and hepatocyte 
suppression . We present a novel 3D liver tissue platform that 
can be manufactured reproducibly, harbor multiple cell types 
in micro architectures, express functionality over an extended 
period of time, and thus can be used as a tool for translational 
medical research .

3D bio-printing process (left) and H&E stained micrograph of 
hepatocytes in hydrogel compartments (right) .
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Fetal Liver Stem/progenitor Cell Transplantation 
Restored Liver Fibrosis Induced by CCl4/2-AAF through 
Regulation of Macrophage Subsets Balance
Ying Xu1,2, Yongping Mu1,2, Ping Liu1,2; 1Shuguang Hospital affili-
ated to Shanghai University of Traditional Chinese Medicine, Insti-
tute of Liver Diseases, Shanghai University of Traditional Chinese 
Medicine, Shanghai, China., Shanghai, China; 2Key Laboratory of 
Liver and Kidney Disease of the Ministry of Education, Shanghai, 
China
Liver transplantation is the most effective treatment for end-
stage liver cirrhosis, but it is limited by the shortage of organs 
and immunorejection . Liver progenitor cells appear to play 
an important role in chronic liver injury . Here we reported 
that fetal liver stem/progenitor cells (FLSPCs) transplantation 
restored liver fibrosis in a carbon tetrachloride (CCl4)/2-acetyl-
aminofluorene (2-AAF) induced liver cirrhosis rat model . Wistar 
rats with CCl4/2-AAF-induced fibrosis were transplanted with 
FLSPCs isolated from ED14 .5 pregnant Wistar rats . Rats were 
sacrificed after FLSPCs transplantation 3 weeks and liver tis-
sues were analyzed . Rats with progressive cirrhosis exhibited 
severe liver steatosis and liver disfunction, whereas these alter-
ations were reversed by FLSPCs transplantation . Resolution of 
fibrosis is characterized by reduction of α-smooth muscle actin 
(α-SMA) and colgen (Col)-I expression . Transplanted FLSPCs 
were found to differentiate into hepatocyte . Moreover, expres-
sion of transforming growth factor (TGF)-β, tumor necrosis fac-
tor (TNF)-α and CD68 were reduced, while CD163 expression 
was increased, indicating that the balance of macrophage 
subsets was involved in regulation of liver cirrhosis . To confirm 
the relationship between macrophage subset balance and the 
FLSPCs differentiation, WB-F344 cells were co-cultured with 
LPS activated macrophages for seven days in vitro . After co-cul-
turing, WB-F344 differentiated into myofibroblasts and α-SMA, 
Wnt4, Wnt5b and frizzled6 expressions were significantly 
increased, while β-catenin, Wnt1, Wnt3a, LRP5 expressions 
were decreased . Blockade of TNF-α secretion by lenalidomide 
resulted in down-regulation of Wnt4, Wnt5b, frizzled6 and 
α-SMA . These results indicated that transplanted FLSPCs dif-
ferentiated into hepatocytes and exhibited a repair effect in 
progressive cirrhosis via activation of the canonical Wnt path-
way, and macrophage subsets balance plays a direct role in 
this process . Thus, FLSPCs transplantation may be a potential 
treatment for cirrhosis .
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Starch-Desferal Ameliorates Liver Injury and Promotes 
Regeneration after 70% Hepatectomy in Mice
Kenji Takemoto1,2, Sandra Klatt1,2, Zhi Zhong1,2, John J. Lemas-
ters3,4; 1Center for Cell Death, Injury & Regeneration, Medical 
University of South Carolina, Charleston, SC; 2Drug Discovery 
& Biomedical Sciences, Medical University of South Carolina, 
Charleston, SC; 3Medical University of South Carolina, Charles-
ton, SC; 4Institute of Theoretical and Experimental Biophysics, Push-
chino, Russian Federation
Background & Aims. Extensive hepatectomy induces excessive 
microvascular blood flow and elevated portal venous pressure, 
followed by induction of shear stress that promotes formation 
of reactive oxygen species (ROS) . Iron is a critical catalyst 
for ROS formation, and intracellular chelatable iron promotes 
oxidative injury-induced and mitochondrial permeability tran-
sition-dependent death of hepatocytes . Our recent studies 
demonstrate a protective effect against ischemia-reperfusion 
injury to liver by starch-desferal, an iron chelator localizing 
to the lysosomal/endosomal compartment after uptake by 
endocytosis . The aim of this study was to elucidate possible 
negative effects of chelatable iron on liver regeneration after 
partial hepatectomy in mice and the potential therapeutic ben-
efit of starch-desferal . Methods. C57BL/6 mice received an 
intraperitoneal (i .p .) injection of 100 mg/kg starch-desferal or 
saline 1 h prior to 70% hepatectomy, which was performed 
along two different middle lobe ligation lines depending on 
the distance from vena cava . Liver and serum were harvested 
48 h after surgery for analysis of alanine aminotransferase 
(ALT), histology, immunohisotochemistry and immunoblotting . 
To identify cells synthesizing DNA, mice received 10 mg/
kg 5-bromo-2’-deoxyuridine (BrdU, i .p .) 2 h before harvest . 
Results. After 70% partial hepatectomy with proximal ligation, 
ALT increased from <100U/L for normal mice to 1900 U/L, 
and histology revealed 11 .6 area percent necrosis . Starch-des-
feral decreased ALT and necrosis to 99 U/L and 1 .3% . Mitotic 
index and BrdU positive cells after partial hepatectomy with 
proximal ligation increased from 0 .25% and 2 .1%, respec-
tively, after vehicle to 3 .7% and 10 .2% after starch-desferal . 
Starch-desferal also increased expression of proliferating cell 
nuclear antigen (PCNA) assessed by immunoblotting . Necro-
sis was substantially prevented after partial hepatectomy with 
distal ligation, suggesting that impairment of vascular outflow 
was inducing ischemic necrosis . All indices of cell prolifera-
tion also increased after distal ligation compared to proximal 
ligation, but only BrdU positive cells increased significantly 
with starch-desferal treatment after distal ligation . Conclusion. 
Disruption of microcirculation after partial hepatectomy can 
lead to hepatocellular necrosis and impairment of liver regener-
ation, which starch-desferal prevents . Starch-desferal, an effec-
tive agent against ischemic injury to liver, is less stimulatory to 
hepatic regeneration when hepatic microcirculation is better 
preserved after hepatectomy .
Disclosures:
The following people have nothing to disclose: Kenji Takemoto, Sandra Klatt, Zhi 
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Liver sinusoidal endothelial cell as a cell source to fabri-
cate vasculature and maintain performance of hepato-
cyte in engineered liver graft
Hidenobu Kojima, Kentaro Yasuchika, Ken Fukumitsu, Satoshi 
Ogiso, Yuya Miyauchi, Ryoya Yamaoka, Takayuki Kawai, Hoka-
hiro Katayama, Elena Y. Yoshitoshi, Sadahiko Kita, Katsutaro 
Yasuda, Naoya Sasaki, Takamichi Ishii, Junji Komori, Shinji 
Uemoto; Surgery, Graduate School of Medicine, Kyoto University, 
Kyoto, Japan
Background: Technology for tissue decellularization can be 
one of the approaches to fabricate functional organ graft in 
vivo . The parenchyma, and also non-parenchyma including 
vasculature must be reestablished for organized liver regen-
eration . Non-parenchymal cells (NPCs) including liver sinusoi-
dal endothelial cells (LSECs) play various roles in the liver, 
however, few studies focus on NPCs as cell sources for decel-
lularized whole-liver scaffold . LSECs act as not only barriers 
between hepatocytes and blood, but also as scavenger cells, 
immune cells, and regulatory cells related to proliferation of 
hepatocytes . We chose primary hepatocytes and LSECs as cell 
sources for parenchymal recellularization and reendothelializa-
tion intending to produce transplantable liver organ . Methods: 
The whole-organ decellularized scaffolds were generated from 
Lewis rat livers . Primary hepatocytes alone were recellularized 
via portal vein or bile duct, and evaluated the cell distribution 
in scaffolds . Primary hepatocytes and LSECs were recellular-
ized via bile duct and portal vein, respectively, and co-cultured 
for 1 week . Histological study was performed to evaluate the 
cell engraftment and function in recellularized liver . Albumin 
secreted in the medium was measured by enzyme-linked immu-
nosorbent assay and urea concentration in the medium was 
determined using a commercially available kit . Results: Duc-
tal seeding provided appropriate distribution of hepatocytes 
into the parenchymal space without intra-portal thrombosis and 
lead to acquire significantly higher distribution ratio compared 
to portal seeding . LSECs were lined the portal vein and main-
tained SE-1 expression . Engraftment ratios of both hepatocytes 
and LSECs were over 90 % . Albumin and urea secretion were 
significantly higher in hepatocytes and LSECs co-cultured group 
than in hepatocytes alone cultured group . Conclusions: Our 
seeding method might be optimal method for liver fabrication 
of parenchymal and vascular structure according to 3-dimen-
tional structure on decellularized liver . LSECs could be consid-
ered as the cell source for reendothelialization, maintaining 
hepatocyte function in engineered liver grafts . Further study is 
needed to investigate our fabricated liver graft could support 
liver function in vivo, preventing coagulation in the graft with 
blood perfusion .
Disclosures:
The following people have nothing to disclose: Hidenobu Kojima, Kentaro 
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Serelaxin Decreases the Severity of Cold Isch-
emia-Reperfusion Injury after Liver Transplantation in 
Mice
Shoichi Kageyama, Kojiro Nakamura, Jerzy Kupiec-Weglinski, 
Ronald W. Busuttil; Surgery, Dumont Transplantation Center UCLA, 
Los Angeles, CA
Background. Extended cold preservation contributes to isch-
emia-reperfusion injury (IRI), which impairs graft function and 
leads to poor clinical outcomes . Serelaxin (SER), a recombinant 
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form of a human hormone relaxin, promotes cardioprotection 
and ameliorates IRI in experimental cardiac models . Phase III 
clinical trial is currently underway to evaluate the efficacy of 
SER in patients with acute heart failure . No data exists as to 
whether and how SER treatment may influence innate immune 
activation and inflammatory responses in liver transplant recip-
ients . We have recently shown that heme oxygenase-1 (HO-
1) activated macrophage Notch1/Hes1/Stat3/Akt signaling 
axis is instrumental in liver resistance against IRI by reprogram-
ming macrophages toward the M2 phenotype and inducing 
anti-apoptotic protein program . Aim. This study was designed 
to determine the effects of SER upon IRI pathology in a clinically 
relevant mouse orthotopic liver transplantation (OLT) model and 
in vitro in bone marrow-derived macrophage (BMM) cultures . 
Methods. Male C57BL/6 mouse livers, preserved for 18h at 4° 
in UW solution, were transplanted orthotopically to syngeneic 
mice . A SER bolus was given at reperfusion (5ug/kg via portal 
vein) and OLT were harvested at 6h post-transplant . In paral-
lel, the effects of SER (5μg/ml) were studied in LPS (100ng/
ml) or IL-4 (10ng/ml) stimulated BMM cultures . Results. Donor 
liver conditioning with SER (at time of reperfusion) signifi-
cantly decreased sALT levels in OLT recipients (2,916±414 vs . 
15,952±3,019 IU/L; n=5/gr; p<0 .005); ameliorated IR-medi-
ated hepatocellular damage, assessed by histology (Suzuki’s 
score: 3 .2±0 .2 vs . 5 .0±0 .5; n=5/gr; p<0 .005); and improved 
OLT survival as compared with controls . In LPS-stimulated BMM 
cultures, addition of SER increased protein levels of Notch1, 
Hes1, p-Stat3, Arg-1, p-Akt, Bcl-xL, Bcl-2 and decreased p-IkBa 
(Western analyses) . In parallel, SER decreased mRNA levels 
coding for IL-1β, CXCL-10, MCP1, CCL-5 and IL-12 while Arg-1 
expression sharply increased after LPS stimulation (RT-PCR, 
p<0 .05) . Consistently, after IL-4 stimulation, SER increased pro-
tein levels of Notch1, Hes1, p-Stat3 and mRNA levels coding 
for Arg-1, CD163, CCL-24, IL-10, c-Myc (p<0 .05) . However, 
SER did not affect HO-1 expression in LPS or IL-4 stimulated 
BMM cultures . Conclusion. This study is the first to document the 
efficacy of SER against hepatic IRI in clinicaly relevant mouse 
orthotopic liver transplantation . Treatment with SER reduced 
IR-hepatocellular damage and attenuated macrophage activa-
tion by: 1/ promoting M2-type anti-inflammatory phenotype; 
and 2/ activating Notch1 signaling independent of anti-oxi-
dant HO-1 pathway .
Disclosures:
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Outcomes of Liver Transplantation in Wilson Disease: 
The United States Experience
Eliza W. Beal1, Na Li2, Dmitry Tumin3, Joseph Tobias3, Don Hayes 
Jr.4, Kenneth Washburn1, Sylvester Black1, Khalid Mumtaz5; 1The 
Department of General Surgery, The Ohio State University Wex-
ner Medical Center, Columbus, OH; 2The Department of Internal 
Medicine, Division of Gastroenterology, Hepatology and Nutri-
tion, Columbus, OH; 3The Department of Anesthesiology and Pain 
Medicine, Nationwide Children’s Hospital, Columbus, OH; 4The 
Department of Internal Medicine, Division of Pulmonary, Allergy 
and Critical Care, The Ohio State University Wexner Medical 
Center, Columbus, OH; 5The Department of Internal Medicine, 
Division of Gastroenterology, Hepatology and Nutrition, The Ohio 
State University Wexner Medical Center, Columbus, OH
Background: Wilson disease (WD) is a rare, autosomal reces-
sive, metabolic, liver disease with neurologic involvement . The 
spectrum of WD varies from mildly abnormal LFTs to acute 

liver failure or end-stage chronic liver disease . Reports of out-
comes of liver transplant (LT) in WD are limited . Methods: The 
UNOS registry was queried for deceased donor LTs performed 
in adults between 2/2002 and 12/2015 . Re-transplants, 
multi-organ transplants, and cases with unknown post-trans-
plant survival time were excluded . Three group of patients were 
compared-WD listed as status 1A (indicating acute liver failure, 
ALF), WD listed according to the Model for End-stage Liver 
Disease (MELD) score, indicating they had chronic liver disease 
(CLD) and non-WD-ALF listed as status 1A . A Kaplan-Meier 
curve was used to compare post-transplant survival among 
the 3 groups (WD-CLD, WD-ALF, and non-WD-ALF) . Results: 
Of 2,328 adults, 172 had WD-CLD, 110 had WD-ALF, and 
2,046 had non-WD-ALF . Kaplan-Meier survival curves demon-
strated no differences in survival between ALF and CLD in 
adults with WD (WD-ALF vs . WD-CLD, HR = 1 .04; 95% CI: 
0 .52, 2 .10; p = 0 .90, Figure) . However, non-WD-ALF patients 
had worse survival compared to WD-ALF patients (non-WD-ALF 
vs . WD-ALF, HR = 2 .10; 95% CI: 1 .21, 3 .64; p = 0 .008, Fig-
ure) . Conclusions: Adult WD patients with ALF have improved 
survival in comparison to non-WD patients with ALF . In con-
trast to other groups of CLD and ALF patients, there are no 
differences in survival between WD patients with ALF and WD 
patients with CLD .

Disclosures:
The following people have nothing to disclose: Eliza W . Beal, Na Li, Dmitry 
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Thrombalexin (a cytotopic thrombin inhibitor), success-
fully suppresses the innate immune response in a model 
of hepatocyte transplantation and may be a promising 
approach to improving cell engraftment
Charlotte A. Lee1,2, Anil Dhawan1,3, Ragai R. Mitry1,2, Paradzai 
Chitongo4, Simon Walker1,2, Raquel Fernandez-Dacosta1,2, Celine 
Filippi1,2, Sharon Lehec2, Valeria Iansante1,2, Richard Smith5, Emer 
Fitzpatrick1,2; 1School of Life Sciences and Medicine, King’s Col-
lege London, London, United Kingdom; 2Institute of Liver Studies, 
King’s College London, London, United Kingdom; 3Pediatric Liver 
Centre, King’s College Hospital, London, United Kingdom; 4Via-
path, King’s College Hospital, London, United Kingdom; 5MRC 
Center for Transplantation, King’s College London, London, United 
Kingdom
Introduction: The long term success of hepatocyte transplanta-
tion is significantly hindered by early cell loss, in part due to 
activation of complement and coagulation cascades as part of 
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the instant blood-mediated inflammatory reaction (IBMIR) . Inhi-
bition of IBMIR may substantially improve efficacy of the ther-
apy . We have investigated a novel cytotopic therapeutic agent, 
thrombalexin, a direct inhibitor of thrombin enzyme activity that 
binds to cell surfaces thus avoiding use of systemic anticoag-
ulation . Methods: Human Hepatocytes (HH) were treated with 
20μM thrombalexin for 20 min at 4°C . Fluorescence micros-
copy and FACS were used to measure thrombalexin membrane 
binding . Effects of thrombalexin on HH viability and function 
were determined by MTT, albumin and urea assays . A Chan-
dler loop filled with ABO-matched blood, incubated at 37°C 
and rotated at 24rpm was used to mimic portal vein blood 
flow . Thrombalexin treated HH were added to the loop and 
compared to non-treated HH and to a blood-only control . Plate-
let consumption and coagulation were measured at 0, 15, 30 
and 60 mins . C3a and C5b-9 was measured using ELISA’s . 
Thrombin time (TT) and activated partial thromboplastin time 
(APTT) were measured on an automated coagulation system . 
Scanning electron microscopy (SEM) and immunohistochem-
istry (ICH) using a HepPar 1 primary antibody were used to 
analyse clot structure . Results: Thrombalexin (20μM) bound 
readily to the phospholipid membrane of more than 80% of HH 
for 24h (N=3) . Viability, urea and albumin production of HH 
was not affected by thrombalexin (N=6; 5-20μM, P>0 .05) . In 
the loop, 5x106 HH elicited a significant drop in platelet count 
compared to thrombalexin treated HH and control blood-only 
loops (50x109 v 127x109 v 191x109cell/L)(N=6, P<0 .05), 
suggesting thrombalexin is able to inhibit coagulation activa-
tion . Hepatocytes significantly increased C3a (794±6ng/ml), 
and increased C5b-9 (2419±951 ng/ml) concentrations com-
pared to the control (481±61 ng/ml), (1983± 712 ng/ml) 
respectively (N=3, P<0 .001) . Thrombalexin did not prevent 
the increase in C3a (753 .16 ±17 .25ng/ml) or C5b-9 (2720 
±1165ng/ml) . TT and APTT significantly increased in plasma 
containing thrombalexin HH (73 .6 and 42 .1s) compared 
to non-treated HH (20 .2 and 33 .6s) (N=6, P<0 .01) . SEM 
revealed clots from loops with non-treated HH had compact 
fibrin structure with hepatocytes entrapped within . No clots 
were formed in control and thrombalexin treated HH loops . 
Conclusion: Thrombalexin may inhibit the IBMIR, eliminating 
the need for systemic anti-coagulant drugs in the context of 
hepatocyte transplantation, thus preventing early cell loss and 
improving cell engraftment .
Disclosures:
Anil Dhawan - Advisory Committees or Review Panels: Promethera ; Consulting: 
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Alpha-1 Antitrypsin as an anti-inflammatory therapy to 
improve the efficacy of Hepatocyte Transplantation 
Charlotte A. Lee1,2, Emer Fitzpatrick1,3, Ragai R. Mitry1,2, Paradzai 
Chitongo4, Simon Walker1,2, Raquel Fernandez-Dacosta1,2, Sha-
ron Lehec2, Valeria Iansante1,2, Terry Strom6, Maria Koulmanda5, 
Anil Dhawan1,3; 1School of Life Sciences and Medicine, King’s 
College London, London, United Kingdom; 2Institute of Liver Stud-
ies, King’s College London, London, United Kingdom; 3Pediatric 
Liver Centre, King’s College Hospital, London, United Kingdom; 
4Viapath, King’s College Hospital, London, United Kingdom; 
5Department of Medicine, Beth Israel Deaconess Medical Center, 
Boston, MA; 6The Transplant Institute, Beth Israel Deaconess Med-
ical Center, Boston, MA
Introduction: Hepatocyte transplantation is a promising alter-
native to orthotopic liver transplantation in patients with liv-

er-based metabolic disease or acute liver failure . However, 
long-term function of hepatocytes in clinical transplantation has 
not yet been achieved . This has been attributed to activation 
of the innate immune response with increased cytokine expres-
sion resulting in inflammatory cells clustering around trans-
planted hepatocytes, leading to their rapid clearance shortly 
after transplantation . We have investigated the use of alpha-1 
anti-trypsin (AAT), which is a liver derived anti-inflammatory 
agent, in the context of hepatocyte transplantation . Methods: 
Human Hepatocytes (HH) were treated with 1-4mg/ml AAT 
for 20 min at 4°C . Effects of AAT on HH viability and func-
tion were determined by MTT, albumin and urea assays . A 
Chandler loop filled with ABO-matched blood, incubated at 
37°C and rotated at 24rpm was used to mimic portal vein 
blood flow . AAT (4mg/ml) and HH were added to the loop 
and compared to non-treated HH and to a blood-only con-
trol . Platelet consumption and coagulation were measured 
at different time points up to 1 hour . Plasma was analysed 
for cytokine expression (IL-2, IL-4, IL-6, IL-8, IL-10, VEGF, IFN-
γ, TNF-α, Il-1a, IL-1b, MCP-1) using a Randox Array Chip . 
Results: Viability, urea and albumin production of hepatocytes 
was not affected by AAT (N=6; 1-4mg/ml, P>0 .05) . Loops 
containing AAT and HH showed significantly higher plate-
let values than HH alone, with no clot formation (156x109 v 
62x109 cell/L)(N=6, P<0 .001) . The addition of AAT inhibited 
the increased expression of pro-inflammatory cytokines (vs non-
treated controls), IL-1β (1 .7 v 3 .9ng/ml), IL-6 (0 .4 v 1 .1ng/ml) 
and IFN-γ (0 .4 v 1 .3ng/ml) achieving similar levels to control 
blood-only (1 .3ng/ml), (0 .24ng/ml) and (0 .44ng/ml) respec-
tively (N=5, P<0 .05) . Loops containing AAT and HH showed 
significantly increased concentrations of the anti-inflammatory 
cytokine IL-1RA compared to non-treated HH loops(912 .93 v 
718 .5ng/ml)(N=5, P<0 .05) . Conclusions: AAT prevented clot 
formation and platelet consumption and resulted in significantly 
reduced pro-inflammatory cytokine expression in a model of 
human hepatocyte transplantation . Thus AAT has the potential 
to improve cell survival and engraftment, improving the long-
term benefits of clinical hepatocyte transplantation .
Disclosures:
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Long term outcome of autologous G-CSF mobilized 
PB-CD34+ cell therapy in patients with decompensated 
liver cirrhosis
Toru Nakamura1,2, Hironori Koga1,2, Hideki Iwamoto1,2, Atsutaka 
Masuda1,2, Yu Ikezono1,2, Fumitaka Wada1,2, Takahiko Sakaue1,2, 
Toshimitsu Tanaka1,2, Mitsuhiko Abe1,2, Takato Ueno3,2, Takuji 
Torimura1; 1Division of Gastroenterology, Department of Medi-
cine, Kurume University School of Medicine, Kurume, Japan; 2Liver 
Cancer Division, Research Center for Innovative Cancer Therapy, 
Kurume University, Kurume, Japan; 3Asakura Medical Association 
Hospital, Asakura, Japan
Background: Preclinical studies have shown that human periph-
eral blood (PB)-CD34+ cell transplantation reduced established 
liver fibrosis and promote hepatic regeneration . Based on a 
many basic animal studies, we have done a prospective clini-
cal trial for patients with decompensated liver cirrhosis (LC) and 
demonstrated that autologous granulocyte-colony stimulating 
factor (G-CSF) mobilized PB-CD34+ cell therapy is feasible, 
safe and effective in slowing the decline of hepatic residual 
function . The purpose of our study was to address the long-term 
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outcome of G-CSF-mobilized PB-CD34+ cell therapy . Methods: 
PB-CD34+ cells were isolated from G-CSF-mobilized aphere-
sis products . Ten patients were treated with G-CSF-mobilized 
PB-CD34+ cells (treatment group) and seven patients were 
treated with standard medical therapy (historical control) . For 
mobilization, patients in the treatment group received subcuta-
neous injections of 10 μg G-CSF/kg/day for 5 days . The cells 
were then injected at three different doses through the hepatic 
artery . One patient withdrew consent; hence, nine patients 
completed the study and were followed up . Median follow-up 
was 56 .7 ± 24 .5 months for the 9 patients . Results: There was 
not a fatal case within one year after the cell therapy, and 
the onset of the malignant tumor including a hepatocellular 
carcinoma (HCC) was not found in all cases, too . However, 
it showed 4 of 9 patients in the treatment group and 3 of 7 
patients in the historical control group developed HCC in a 
5-year follow-up . 3 of 9 patients in the treatment group and 
4 of 7 patients in the historical control group died in a 5-year 
follow-up . The median survival time in the treatment group and 
in the historical control group was 1392 .1 ± 195 .3 days and 
868 .4 ± 142 .7 days, respectively . However, there was no 
significant difference in the survival rate between both groups 
(p=0 .33) . The baseline, 1-year, 3-year, and 5-year model for 
end-stage liver disease (MELD) score of all treated patients 
were 14 .6 ± 3 .6, 11 .9 ± 3 .4, 12 .3 ± 2 .3, and 14 .3 ± 5 .7, 
respectively . The baseline, 1-year, 3-year, and 5-year Child-
Pugh score of all treated patients were 8 .8 ± 0 .8, 7 .9 ± 1 .1, 
8 .0 ± 0 .6, and 8 .3 ± 1 .5, respectively . Two patients received 
segmental liver transplantation from a living donor in the treat-
ment group . Conclusion: We examined the long term prognosis 
of recipients of G-CSF mobilized PB-CD34+ cell therapy . We 
think it is important to know the long term prognosis from the 
viewpoint of hepatic regeneration therapy for cirrhotic liver 
having a high risk of hepatocarcinogenesis . We suggest that 
repeated CD34+ cell therapy is necessary to extend a life prog-
nosis in future .
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A Single-Center Retrospective Study Comparing Non-
invasive tests to Liver Biopsy for Evaluation of Hepatic 
Fibrosis after Liver Transplantation
Vrushak Deshpande, Daniel Pievsky, Hyunseok Kim, Nikolaos 
Pyrsopoulos; Hepatology, Rutgers University, Staten island, NY
Background: Liver Biopsy still remains the gold standard in 
regards to histological grading in the Post Liver Transplant Set-
ting . Despite the fact that sampling error has been reported 
up to 33 .1% . Besides the invasive nature of the procedure 
and the complications we encounter inadequate sampling, 
and inhomogeneous distribution of the disease has been 
reported . Noninvasive Testing (NIT) might be an alternative . 
In our clinical practice we have noted discrepancies between 
liver biopsy and NIT in assessing hepatic fibrosis for our post 
Liver Transplant patient . The aim of our study was to identify 
if there is significant discrepancies between Liver Biopsy and 
NIT in assessing Hepatic Fibrosis in the Post Liver Transplant 
Setting . Methods: This was a retrospective chart review study 
conducted at a single liver transplant center comparing the 
results of the liver biopsy to NIT . In our center we use the Fibro-
Sure, which involves alpha-2-macroglobulin, alpha-2-globulin 
(haptoglobin), gamma globulin, apolipoprotein A1, GGT, and 
total bilirubin . We looked at liver biopsies and NIT of indi-

viduals having undergone Orthotopic Liver Transplant (OLT) 
from 1998-2016 . Inclusion criteria: Age>18 years, Individuals 
having both Liver Biopsy and FibroSure < 1 year of each other . 
Results: The Median age was 62 years, 68 .6% (16/23) were 
men . Total study cohort: 23 people qualified who underwent 
OLT for either Hepatitis C or Non Alcoholic Steatohepatitis 
who had both a liver biopsy and NIT <1 year of each other; 
100% (23/23) of these individuals had at least a one stage 
difference in fibrosis stage . 17 .4 % (4/23) had a one stage 
difference, 56 .5% (13/23) had a two stage difference, 17 .4% 
(4/23) had a three stage difference, and 8 .7% (2/23) had a 
four stage difference in hepatic fibrosis staging between Liver 
Biopsy and NIT . 95 .7% (22/23) had the FibroSure overes-
timate the fibrosis stage by at least one stage compared to 
the Liver Biopsy . The mean fibrosis stage of Liver Biopsy was 
0 .913 (σ=0 .949), and of the FibroSure was 3 .0 (σ=1 .13) 
Conclusions: Noninvasive testing has become a more main-
stream tool to assess the presence of fibrosis and its relative 
stage . In the post transplant patient we have noted a significant 
discrepancy in the grading of fibrosis between our NIT, the 
Fibrosure, and the liver biopsy . We observed that the Fibro-
Sure overestimated the stage of Fibrosis as compared to the 
Liver biopsy in 95 .7% of our studied population by at least one 
stage . 82 .6% (19/23) of our studied population pool had at 
least a 2 stage discrepancy between the FibroSure and Liver 
Biopsy in assessing Hepatic Fibrosis . Further studies investigat-
ing NIT blood tests are warranted .
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Encapsulation of primary human hepatocytes and mes-
enchymal stromal cells in alginate to improve hepatic 
functions in hepatocyte transplantation
Valeria Iansante, Ragai R. Mitry, Emer Fitzpatrick, Sharon Lehec, 
Raquel Fernandez-Dacosta, Charlotte A. Lee, Simon Walker, Anil 
Chandrashekran, Anil Dhawan, Celine Filippi; King’s College Lon-
don, London, United Kingdom
Introduction: Acute Liver Failure (ALF) carries very high mortal-
ity without liver transplantation . Hepatocytes (HC) transplanta-
tion represents an alternative to liver transplant in ALF, as the 
cells provide lost hepatic functions while the patient’s own liver 
regenerates . We are developing the technique of human HC 
encapsulation in alginate microbeads to support the liver func-
tion whilst avoiding immunosuppression . As we have shown 
that mesenchymal stromal cells (MSC) drastically improve HC 
survival and functions in standard cell culture conditions, the 
aim of this study is to investigate the potential benefits of encap-
sulating human HC, alone or in combination with MSC . Further-
more, we want to assess if any of 5 different alginates improves 
HC/MSC performance, thus being potentially exploitable for 
clinical applications . Methods: Human primary HC and MSC 
were encapsulated in 5 different alginates (alginate 1-2-3-4-5, 
details not disclosable) . A known in situ crosslink approach 
was used, with production of microdisks that had shown to 
satisfactorily mimic microbeads encapsulation . HC and MSC 
were also plated on collagen-coated plates with the same cell 
ratio . Albumin and urea production was used to assess HC 
functions . All the results were obtained analysing n=6 samples 
performed in two experiments; results shown as mean±SEM . 
Results: Human HC embedded in alginate 3 showed a sig-
nificantly better albumin production 2 weeks after encapsu-
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lation (160 .1±73 .7, and 168 .8±64 .7ng/106cells/24hr for 
HC and HC+MSC, respectively) compared to HC in 2D cul-
ture (27 .1±9 .9ng/106cells/24hr) (n=6, p≤0 .05) . The only 
other alginate where albumin production was higher than in 
2D culture was alginate 2 (56 .2±17 .5, and 70 .7±20 .1ng/
106cells/24hr for HC and HC+MSC, respectively) . HC in 
alginate 3 were still able to produce albumin, 3 weeks after 
encapsulation, especially when combined with MSC, as the 
albumin produced by HC represented 32 .3±16 .7% of the 
amount produced at day 1, and 52 .1±22 .5% when combined 
with MSC (n=6) . Urea cycle seemed to be equally improved 
by the different alginates as urea production was higher than 
20mg/hr/106cells for all the alginate microdisks tested at day 
7, when it became undetectable in 2D culture . Conclusion: 
Encapsulation of human HC in alginate improves their functions 
when compared to 2D cultures . Amongst the 5 alginates tested, 
alginate 3 promoted the best production of albumin over time . 
Furthermore, MSC improve HC functions when co-embedded 
in this alginate . These results suggest that alginate 3 positively 
impacts on HC and MSC functions and might be a good can-
didate for HC co-encapsulation with MSC for transplantation 
in ALF patients .
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The reintroduction of mast cells into mast cell-deficient 
KitW-sh mice increases inflammation and enhances bili-
ary damage and hepatic fibrosis
Laura Hargrove1, Jennifer Demieville2, Lindsey Kennedy3,2, Han-
nah Jones1, Francesca Bernuzzi4,5, Pietro Invernizzi4,5, Gianfranco 
Alpini2,3, Heather L. Francis2,1; 1Baylor Scott & White Health, 
Temple, TX; 2Central Texas Veterans Health Care System, Tem-
ple, TX; 3Texas A&M HSC, Temple, TX; 4Humanitas Clinical and 
Research Center, Ronza, Italy; 5Medicine and Surgery, University 
of Milan-Bicocca, Program for Autoimmune Liver Diseases, Interna-
tional Center for Digestive Health, Monza, Italy
Background: Primary sclerosing cholangitis (PSC) is character-
ized by increased biliary damage and liver fibrosis . Mast cells 
(MCs) are low in number in normal liver, but infiltrate following 
cholestatic injury and increase intrahepatic biliary mass (IBDM) 
and fibrosis . Blocking MC-derived histamine (HA) decreases 
these parameters . In MC deficient mice (KitW-sh) subjected to 
bile duct ligation (BDL), hyperplasia and fibrosis decrease com-
pared to BDL wild-type (WT), suggesting that MCs contribute to 
liver damage . Our aims are to evaluate if (i) reintroduction of 
MCs into WT and MC deficient mice increases inflammation, 
biliary damage and fibrosis; and (ii) if MCs are altered in 
human PSC . Methods: WT and KitW-sh mice were injected with 
fluorescently labeled MCs (MC/9 ATCC®) via tail vein and 
sacrificed 3 days later before collecting serum, liver blocks 
and cholangiocytes . MC localization was detected by confocal 
imaging in liver and other organs . IBDM and proliferation were 
evaluated by CK-19 and Ki67 immunohistochemistry, respec-
tively . In cholangiocytes, the biliary functional markers secre-
tin receptor (SR), chloride bicarbonate exchanger (AE2) and 
CFTR were measured by qPCR . To determine if MC presence 
increases inflammation, the expression of cytokines/chemok-
ines was measured by PCR array . Fibrosis was detected by 
Sirius Red/Fast Green staining; hydroxyproline content; and 
qPCR for α-SMA, fibronectin, collagen type-1a and TGF-b1 
expression . In serum, we evaluated HA levels by EIA . In con-

trol and human PSC samples (from advanced and late stage 
patients), we measured: (i) MC presence by immunohistochem-
istry and qPCR for c-Kit, chymase and tryptase; (ii) HA serum 
levels by EIA; and (iii) HDC and H1-H4 histamine receptor (HR) 
expression by qPCR . Results: Injected MCs were found primar-
ily in the liver surrounding bile ducts . In WT and KitW-sh mice 
injected with MCs, there was enhanced proliferation, IBDM, 
and liver fibrosis . There were no changes in hepatocyte pro-
liferation, demonstrating that MCs interact directly with chol-
angiocytes . Biliary SR, AE2 and CFTR expression increased 
following MC injection . MC injection increased CXCL1, 9 and 
13 gene expression in WT and KitW-sh mice compared to con-
trols . HA secretion increased in WT and KitW-sh mice injected 
with MCs . MC presence increased in human PSC samples 
along with HA secretion and HDC/HR gene expression when 
compared to controls . Conclusion: MCs migrate to the liver and 
interact directly with cholangiocytes to induce proliferation, 
fibrosis, and inflammation and MCs are upregulated in human 
PSC . Modulation of MC infiltration into the liver may be key in 
the management of PSC .
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Development and Characterization of Cholangioids 
from Normal and Diseased Human Cholangiocytes
Lorena Loarca, Thiago de Assuncao, Nidhi Jalan-Sakrikar, Steven 
Bronk, Anuradha Krishnan, Leslie Morton, Christy E. Trussoni, Ste-
ven P. O’Hara, Patrick L. Splinter, Gregory J. Gores, Robert C. 
Huebert, Nicholas F. LaRusso; Internal Medicine, Mayo Clinic, 
Rochester, MN
BACKGROUND: Primary sclerosing cholangitis (PSC) is a 
fibroinflammatory disease of the biliary tree for which there is 
no effective pharmacotherapy . While its pathogenesis remains 
unclear, we recently reported that cellular senescence is an 
important cholangiocyte phenotype in PSC . Unfortunately, 
well-defined in vitro models to fully interrogate the pathogen-
esis of PSC are lacking . This is in contrast to the three dimen-
sional clusters of single and multiple cells mimicking organ 
anatomy (i .e ., organoids) recently developed to study normal 
and disease processes in the intestine . Thus, our aim here was 
to develop and characterize a reproducible, three dimensional 
model of bile ducts (cholangioids) starting with cultured normal 
human cholangiocytes (NHC) and NHC induced to senescence 
METHODS: NHC were cultured on growth factor modified 
matrigel for 5-20 days . Senescence was induced by treating 
cholangioids with 50 nM H2O2 . RESULTS: After 5 days of cul-
ture, NHC formed spheroid-like structures of ~500 cells with 
a diameter of ~ 5 μm . After 20 days in culture, NHC formed 
structures of ~ 2500 cells with a central lumen and a diameter 
of ~ 20 μm as assessed by light, electron, and confocal micros-
copy . The cholangioids retained intracellular (cytokeratin 7 and 
19) and domain specific membrane (Secretin Receptor, AE2, 
AQP4, GGT1) cholangiocyte markers as assessed by confocal 
microscopy, western blotting, and PCR . Electron microscopy 
showed the presence of cilia extending into the cholangioid 
lumen . Upon exposure to secretin, cholangioids increased in 
size by ~ 50 % . The cholangioids released extracellular ves-
icles with the size (~ 150 nm) and marker expression (CD63 
and TSG101) consistent with exosomes . Cholangioids exposed 
to H2O2 exhibited evidence of cellular senescence (SA-bGal 
and gH2A .x expression) and the senescence associated secre-
tory phenotype (SASP) (increased IL-6 expression), mimicking 
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the in vivo PSC phenotype . CONCLUSIONS: We developed 
and initially characterized morphologically, biochemically, 
and functionally a method to generate normal and senescent 
cholangioids from cultured NHC . This effort provides the frame-
work for fully developing an in vitro model of PSC .
Disclosures:
Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Bayer
The following people have nothing to disclose: Lorena Loarca, Thiago de Assun-
cao, Nidhi Jalan-Sakrikar, Steven Bronk, Anuradha Krishnan, Leslie Morton, 
Christy E . Trussoni, Steven P . O’Hara, Patrick L . Splinter, Robert C . Huebert, 
Nicholas F . LaRusso

343 ♦
Exosomes from patient-derived and experimentally-in-
duced senescent cholangiocytes promote proliferation 
and subsequent senescence of normal and malignant 
human cholangiocytes
Mohammed Al Suraih, Steven P. O’Hara, Christy E. Trussoni, Leslie 
Morton, Patrick L. Splinter, Lorena Loarca, Bryce Schutte, Samer 
Al-Dury, Nicholas F. LaRusso; Internal Medicine, Mayo Clinic, 
Rochester, MN
BACKGROUND: Primary Sclerosing Cholangitis (PSC) is an 
incurable, fibroinflammatory disease of unknown etiology . 
We reported that cholangiocyte senescence (irreversible cell 
cycle arrest) is a prominent cellular phenotype in PSC liv-
ers and that senescent cholangiocytes transition to a senes-
cence-associated secretory phenotype (SASP) characterized 
by hypersecretion of fibroinflammatory molecules . Given the 
importance of exosomes as mediators of cell signaling, we 
tested the hypothesis that cholangiocyte exosomes influence 
the phenotype of adjacent, bystander normal human cholan-
giocytes (NHC) and malignant human cholangiocytes (MHC) . 
METHODS: Exosomes were isolated from three cell populations 
[NHC, senescent cholangiocytes from PSC patients, and NHC 
induced to senescence by lipopolysaccharide (LPS)] and char-
acterized morphologically and biochemically . We exposed 
NHC or MHC to exosomes from each cell population and mea-
sured cell proliferation, MAPK activation status and senescence 
in target cells . To characterize exosome influence on SASP, 
we assessed exosome contents of growth factors . RESULTS: 
Exosomes from the three cell populations exhibited exosomal 
markers (CD63) and were similar in size (90-110 nm) . How-
ever, the number of secreted exosomes was increased (~5-fold, 
p<0 .05) from both PSC-derived and LPS-induced senescent 
cholangiocytes compared to NHC (control) . NHC exposed to 
exosomes from PSC-derived and LPS-induced senescent chol-
angiocytes showed NRas and ERK1/2 activation (8-10-fold 
increase, p<0 .05) compared to controls . Moreover, exosomes 
from PSC-derived and LPS-induced senescent cholangiocytes 
increased NHC proliferation (~40%, p< 0 .05) compared to 
controls in an ERK-dependent manner and increased MHC pro-
liferation (~40%, p<0 .05) and migration (5-fold, p<0 .05) . We 
further demonstrated, by growth factor array, that exosomes 
from both PSC –derived and LPS-induced senescent cholangio-
cytes were enriched (10-20 fold, p<0 .05 compared to con-
trol) in multiple growth factors (EGFR and PDGFR ligands) . 
Exposure of NHC to exosomes from PSC-derived and LPS-in-
duced senescent cholangiocytes promoted senescence (~40% 
senescent cells) . SUMMARY: PSC-derived or experimentally 
induced senescent cholangiocytes secrete increased numbers 
of exosomes, enriched in growth factors, that promote prolif-
eration via Ras/ERK activation and, ultimately, senescence in 
bystander NHC . Senescent cell-derived exosomes also alter 
proliferation and migration of MHC . These data continue to 
support the importance of cholangiocyte senescence in PSC 

pathogenesis, implicate for the first time abnormal cell-cell com-
munication, and identify novel therapeutic approaches for PSC .
Disclosures:
The following people have nothing to disclose: Mohammed Al Suraih, Steven 
P . O’Hara, Christy E . Trussoni, Leslie Morton, Patrick L . Splinter, Lorena Loarca, 
Bryce Schutte, Samer Al-Dury, Nicholas F . LaRusso
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Activation of TGR5 Promotes Hepatic Cystogenesis via 
cAMP
Tatyana V. Masyuk1, Anatoliy I. Masyuk1, Brynn N. Howard1, 
Maria Lorenzo Pisarello1, Bing Q. Huang1, Anthony Pinkerton2, 
Eduard Sergienko2, Thomas Chung1, Nicholas F. LaRusso1; 1Inter-
nal Medicine, Mayo Clinic, Rochester, MN; 2Conrad Prebys Cen-
ter for Chemical Genomics, Sanford Burnham Prebys Medical 
Discovery Institute, La Jolla, CA
BACKGROUND: Hepatic cystogenesis in the Polycystic Liver 
Diseases (PLD), a group of genetic disorders, is associated 
with increased levels of cAMP in cholangiocytes lining liver 
cysts . TGR5, a G protein-coupled bile acid receptor, is linked 
to cAMP signaling and expressed in cholangiocytes . Therefore, 
our AIM here was to investigate the involvement of TGR5 in 
hepatic cystogenesis in PLD . METHODS: We examined TGR5 
expression in cultured cholangiocytes and in livers of animal 
models of PLD (i .e ., PCK rats and Pkhd1del2/del2 mice) and 
humans with PLD . In vitro, we assessed cholangiocyte prolifer-
ation, intracellular cAMP levels, and cyst growth in 3-D cultures 
in response to TGR5 activation by taurolithocholic acid (TLCA) 
and oleanolic acid (OA) . In vivo, we examined hepatic cystic 
and fibrotic areas in PCK rats in response TGR5 activation 
by OA and after genetic elimination of TGR5 by generating 
double mutant TGR5-/-;Pkhd1del2/del2 mice . Finally, we mea-
sured proliferation of cultured cystic cholangiocytes treated 
with a novel small molecule TGR5 antagonist identified by 
high-throughput screening of a chemical library in CHO-K1 
cells expressing TGR5 . RESULTS: Compared to controls, TGR5 
levels were increased ~3-fold in cystic cholangiocytes in vitro 
and in vivo . By confocal microscopy, TGR5 co-localized with 
Gas on the apical membrane of cystic cholangiocytes in PCK 
rats and this co-localization was increased ~2-fold (p<0 .001) 
in response to OA treatment . Both TGR5 agonists enhanced 
cAMP production, cell proliferation and cyst growth by ~40%; 
depletion of TGR5 by shRNA abolished these effects . Treatment 
of PCK rats with OA worsened disease progression, increas-
ing hepatic cystic and fibrotic areas by ~35% . In contrast, in 
TGR5-/-;Pkhd1del2/del2 double mutant mice deficient in TGR5, a 
45% reduction in hepatic cystogenesis was observed . Finally, 
the small molecule TGR5 antagonist decreased proliferation of 
cultured cystic cholangiocytes by 25%-45% in a dose-depen-
dent manner . CONCLUSION: TGR5 is overexpressed in PLD . In 
vitro, pharmacologic activation of TGR5 increases cAMP lev-
els, cholangiocyte proliferation and cyst growth; these effects 
are abolished in response to TGR5 depletion by shRNA . In 
vivo, activation of TGR5 by OA worsens hepatic cystogene-
sis while its genetic elimination prevents disease progression . 
Finally, inhibition of TGR5 with a novel small molecule antago-
nist decreases the proliferation of cystic cholangiocytes in vitro . 
Together these data suggest that TGR5 targeting represents a 
novel therapeutic approach to the treatment of PLD .
Disclosures:
The following people have nothing to disclose: Tatyana V . Masyuk, Anatoliy I . 
Masyuk, Brynn N . Howard, Maria Lorenzo Pisarello, Bing Q . Huang, Anthony 
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345 ♦
Cryopreserved human biliary tree stem/progenitor cells 
(hBTSCs) retain multipotency and the engraftment effi-
ciency into the liver 
Vincenzo Cardinale1, Lorenzo Nevi1, Guido Carpino2, Daniele 
Costantini1, Fabio Melandro1, Pasquale B. Berloco3, Lola M. 
Reid4, Eugenio Gaudio5, Domenico Alvaro1; 1Department of 
Medico-Surgical Sciences and Biotechnologies, Sapienza Uni-
versity of Rome, Rome, Italy; 2Department of Movement, Human 
and Health Sciences, Division of Health Sciences,, University of 
Rome “Foro Italico”, Rome, Italy; 3Department of General Surgery 
and Organ Transplantation, Sapienza University of Rome, Rome, 
Italy; 4Department of Cell and Molecular Physiology, Program in 
Molecular Biology and Biotechnology, University of North Caro-
lina, Chapel Hill, NC; 5Department of Anatomical, Histological, 
Forensic Medicine and Orthopedics Sciences, Sapienza University 
of Rome, Rome, Italy
Freshly isolated hBTSCs have been recently used for the cell 
therapy of patients with advanced liver cirrhosis . However, 
human tissues are difficult to obtain and the use of freshly 
isolated cells hampers routinely treatment of patients . Cell 
cryopreservation is an obligatory strategy for an effective tran-
sitioning of cell therapy program in routinely clinical practice . 
The aim of this study was to validate a protocol of hBTSCs cryo-
preservation by demonstrating the preservation of multipotency 
and engraftment efficiency of cryopreserved hBTSCs . hBTSCs 
were subjected to -1 C° per minute cryopreservation in solu-
tion constituted by DMSO (10%), recombinant human albumin 
(15%), hyaluronic acid (0 .1%) in Kubota’s Medium (KM) . After 
4-12 weeks, cells were thawed and tested for multipotency 
and engraftment efficiency . Expression of pluripotency and 
multipotency genes, specific mature fate genes, synthetic and 
secretory functions were evaluated in cultures of cryopreserved 
vs freshly isolated hBTSCs under self renewal conditions (KM) 
or hormonally defined medium for multiple endodermal mature 
fates (hepatocytic (HM), cholangiocytic (CM), pancreatic islets 
(PM)), by qRT-PCR, immunofluorescence and ELISA for spe-
cific markers . In vivo, the liver engraftment of hBTSCs was 
evaluated thirty days after the intrasplenic injection in SCID 
mice, by immunohistochemistry with anti-human mitochon-
dria, human albumin gene expression and measurement of 
human albumin in mice serum . Results: cryopreserved hBTSCs 
or freshly isolated cells showed a similar decreased expres-
sion of pluripotency and multipotency genes, and a similar 
increased expression of mature fate genes, when transferred 
from the basal KM in hormonally defined medium . Morpholog-
ical and phenotypic changes indicated the differentiation into 
mature hepatocytes, cholangiocytes or pancreatic islet cells . 
Albumin secretion, basal and glucose-induced insulin secretion 
confirmed the effective differentiation in mature cells without 
differences between cryopreserved or freshly isolated cells . 
Thirty days after transplantation in SCID mice, freshly isolated 
and cryopreserved hBTSCs showed a similar engraftment effi-
ciency into the mouse liver (2 .6 vs 3 .7 %) . In addition, the gene 
expression of human albumin in liver parenchyma and the 
levels of human serum albumin in the SCID mice, were higher 
(p< 0 .01) for cryopreserved than freshly isolated hBTSCs . In 
conclusion, hBTSCs were successfully cryopreserved without 
loss of crucial cell functions . The results of the present study 
help the creation of a cell bank of hBTSCs that can be stored 
and used rapidly and, with logistic advantages, for the cell 
therapy of liver diseases .
Disclosures:
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Randomized, Placebo Controlled Double Blind Clinical 
Trial of the Pan-Somatostatin Agonist Pasireotide LAR 
for Patients with ADPKD or ADPLD with Severe Liver 
Involvement.
Marie C. Hogan1, Tatyana V. Masyuk1, Lisa Vaughan2, Carly 
Banks1, Troy Ofstie1, Marie Edwards1, Maria V. Irazabal1, Wal-
ter K. Kremers2, Vicente E. Torres1, Nicholas F. LaRusso1; 1Inter-
nal Medicine, Mayo Clinic, Rochester, MN; 2Health Sciences 
Research, Statistics, Rochester, MN
Background:We have previously reported that somatostatin 
(SST) receptor analog, octreotide LAR, reduced liver volume 
(LV), improved quality of life in symptomatic polycystic liver 
disease (PLD) and retarded decline in GFR in ADPKD . Here 
we assessed safety and efficacy of another SST analog, pasir-
eotide LAR (SOM230) in severe PLD and in ADPKD . SOM230 
has a broader binding profile and higher affinity to known SST 
receptors with potential for greater efficacy . Methods:Eligible 
participants were assigned in a 2:1 ratio in a 1 year double 
blind randomized trial (stratified ADPKD & ADPLD) to receive 
60mg SOM230 or placebo every 28 days . Primary endpoint 
(EP) was change in LV; secondary EPs were change in kidney 
volume (KV), eGFR and QOL . Results:Forty eight subjects were 
randomized (ADPKD n=40; ADPLD n=8); of these, 40 com-
pleted LV measurements at 12 mo . From baseline, there was 
a -3 .3% decrease in annualized change in LV (4271±2373 to 
4104±2265) in the SOM230 group (n=28), compared with 
a 6 .3% increase (4047±1298 to 4294±1314) in the placebo 
group (n=12; p=0 .001) . KVs decreased -1 .1% on SOM230 
compared with a 3 .9% increase on placebo (p=0 .024) . 
Changes in eGFR were not different between groups . Common 
adverse events (AEs) included hyperglycemia (24/33 (73%) 
SOM230 vs 3/15 (20%) placebo; p=0 .003) and diabetes 
(10/33 (30%) vs 0/15 (0%); p=0 .042) . Most AEs were grade 
1-2 in severity . [table 1†] Conclusions:SOM230 slowed the 
progressive increase in liver volume and total kidney volume 
in patients with PLD and ADPKD although participants expe-
rienced a higher frequency of AEs (hyperglycemia and dia-
betes) . Larger studies are needed to determine impact of SSTs 
on eGFR decline . (NCT01670110) † Results are mean ± std 
dev . P-values:Significance at 0 .05 alpha level; Wilcoxon test . 
aDelta %=[(X mo value–baseline value)/baseline value]*100 . 
bAnnualized % change used to calculate Delta % for liver and 
kidney volumes=[(X mo value–baseline value)/baseline val-
ue]*100*12/X mo
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β-catenin independent Wnt signaling regulates cholan-
giocyte proliferation and function during cholestasis
Karis Kosar1, Hirohisa Okabe2, Satdarshan (Paul) S. Monga1, Kari 
Nejak-Bowen1; 1Pathology, University of Pittsburgh, Pittsburgh, PA; 
2Gastroenterological Surgery, Kumamoto University, Kumamoto, 
Japan
Wnt/β-catenin signaling has been implicated in a variety 
of liver pathologies, including atypical ductular proliferation 
during hepatobiliary injury . Previously, we have shown that 
liver-specific β-catenin knockout (KO) mice exhibited a mark-
edly decreased ductular response after 2 weeks of 0 .1% 
3,5-diethoxycarbonyl-1,4-dihydro-collidine (DDC) diet . More 
recently, we identified upregulation of specific Wnt proteins 
in the cholangiocytes during cholestatic liver injury . Addi-
tionally, mice lacking Wnt secretion from hepatocytes and 
cholangiocytes (Alb-cre Wls KO) showed fewer proliferating 
cholangiocytes and high mortality in response to DDC diet . 
Thus, we hypothesize Wnt induces proliferation of cholangio-
cytes, which may alleviate some of the complications caused 
by cholangiopathies . Through in vitro studies, we demonstrate 
that two of the Wnts increased during cholestasis, Wnt7B 
and Wnt10A, promote proliferation of cholangiocytes in an 
autocrine manner . These Wnts are specific for cholestasis, as 
wild-type (WT) mice show normal expression of Wnt7B and 
Wnt10A after choline-deficient, ethionine-supplemented diet, 
which induces hepatocyte injury and ductal hyperplasia unre-
lated to cholestasis . Intriguingly, proliferation and cell viability 
were unimpaired in a small cholangiocyte (sm-cc) cell line after 
β-catenin suppression in vitro under normal growth conditions . 
To confirm these findings, sm-cc cells were transfected with 
either Wnt7B or Wnt10A, in combination with either control 
or β-catenin siRNA . The absence of β-catenin did not inhibit 
the Wnt 7B- and 10A-induced increase in cholangiocyte pro-
liferation . Further, in liver-specific Wnt co-receptor low-density 
lipoprotein related protein (LRP) 5/6 KO, which lack canon-
ical Wnt/β-catenin signaling, cholangiocyte proliferation 
was unaffected, suggesting a β-catenin independent role for 
Wnt signaling in this cell type . Finally, media from sm-cc cells 
transfected with either Wnt7B or Wnt10A was analyzed for 
cytokine production . Compared to control cells, Wnt7B and 
Wnt10A induced a significant increase in the expression of 
cytokines and growth factors such as IL-1A, IL-17A, and VEGF, 
while expression of anti-inflammatory IL-2 decreases in the 
transfected cells . Thus, β-catenin independent Wnt signaling 
promotes ductular reaction during cholestasis and may also 
alter the phenotypic response of proliferating cholangiocytes .
Disclosures:
Satdarshan (Paul) S . Monga - Advisory Committees or Review Panels: Abbvie, 
Dicerna Pharmaceuticals; Grant/Research Support: Dicerna Pharmaceuticals, 
Abbvie
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The melatonin/MT1/miR-200b axis regulates biliary 
senescence and liver fibrosis in the Mdr2-/- mouse 
model of primary sclerosing cholangitis (PSC): novel 
implications for the management of PSC
Nan Wu2, Fanyin Meng1, Pietro Invernizzi4, Julie Venter2, Fran-
cesca Bernuzzi4, Domenico Alvaro6, Paolo Onori3, Antonio 
Franchitto5, Tianhao Zhou2, Heather L. Francis1, Tina Kyritsi2, 
Romina Mancinelli3, Eugenio Gaudio3, Gianfranco Alpini1, Shan-
non S. Glaser1; 1Research, Medicine, BSW DDRC, Central Texas 
Veterans HCS, Texas A&M HSC and BSW DDRC, Temple, TX; 
2Medicine, Texas A&M, Temple, TX; 3Department of Anatomical, 
Histological, Forensic Medicine and Orthopedics Sciences, Uni-
versita’ Sapienza, Temple, TX; 4Medicine, Università degli Studi di 
Milano-Bicocca, Monza, Italy; 5Eleonora Lorillard Spencer Cenci 
Foundation, Rome, Italy, Universita’ Sapienza, Rome, Italy; 6Med-
icine, Universita’ Sapienza, Rome, Italy
PSC is a cholangiopathy characterized by biliary senescence 
and hepatic fibrosis . We have shown that prolonged treat-
ment with melatonin or exposure to complete dark reduces 
biliary damage and hepatic fibrosis in bile duct ligated mice 
by enhanced melatonin synthesis and reduced expression of 
melatonin receptor (MT1, upregulated during cholestasis), miR-
200b and angiogenesis . No information exists on the role 
of the melatonin/MT1/miR-200b axis in PSC . We tested the 
hypothesis that melatonin-dependent miR-200b modulates bil-
iary senescence and hepatic fibrosis in PSC . Methods: We 
performed microRNA fibrosis PCR array in cholangiocytes from 
WT and Mdr2-/- mice treated with saline or melatonin for 1 wk 
to evaluate miRNAs involved in hepatic fibrosis . One wk after 
the administration of a Vivo-Morpholino targeting miR-200b 
(to reduce miR-200b hepatic expression) or mismatch Mor-
pholinos to Mdr2-/- mice, we measured biliary mass (IBDM), 
fibrosis by Sirius Red staining and senescence by SA-β-gal 
staining in liver sections . We evaluated the levels of MT1, fibro-
sis (fibronectin and collagen alpha 1), senescence (p16, p21, 
CCL2 and PAI-1) angiogenesis (VEGFA/C and angiopoietin 
1/2) and miR-200b expression by qPCR in cholangiocytes 
from the aforementioned mouse models and total liver from nor-
mal and late stage male PSC patients . In vitro, we treated: (i) 
murine biliary or human hepatic stellate cell (hHSC) lines with 
miR-200b inhibitor; and (ii) hHSC lines with the supernatant of 
biliary lines (treated with miRNA inhibitor and control) before 
measuring the expression of fibrosis and angiogenesis genes 
in hHSC by qPCR . Results: In Mdr2-/- mice, there was increased 
IBDM, biliary senescence and hepatic fibrosis, and enhanced 
expression of MT1, fibrosis, senescence and angiogenesis 
genes and miR-200b compared to normal WT mice, which 
was reduced by melatonin or miR-200b Vivo-Morpholinos . In 
human PSC liver samples, there was increased expression of 
MT1, fibrosis, senescence and angiogenesis genes and miR-
200b compared to controls . Inhibition of miR-200b in cholan-
giocyte and hHSC lines reduced the expression of fibrosis and 
angiogenic genes . In hHSC treated with cholangiocyte super-
natants from biliary lines treated with miR-200b inhibitor there 
was decreased expression of fibrosis and angiogenic genes 
compared to control cells . Conclusion: We show enhanced 
expression of MT1, fibrotic, senescent and angiogenic genes 
and miR-200b in Mdr2-/- mice and human PSC liver samples, 
which was reduced in Mdr2-/- mice by miR-200b Vivo-Mor-
pholinos . Targeting miR-200b by melatonin may be key for the 
treatment of cholangiopathies .
Disclosures:
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A Combination of Vitamins K3 and C Attenuates 
Hepatic Cystogenesis in Rodent Models of Polycystic 
Liver Disease
Maria Lorenzo Pisarello1, Tatyana V. Masyuk1, Anatoliy I. 
Masyuk1, Brynn N. Howard1, Tom Miller2, Nicholas F. LaRusso1; 
1Internal Medicine, Mayo Clinic, Rochester, MN; 2IC-MedTech 
Corporation, San Diego, CA
BACKGROUND: The Polycystic Liver Diseases (PLD) are genetic 
disorders characterized by fluid-filled hepatic cysts arising from 
cholangiocytes . Previously, we found that cyst expansion is 
linked to cell-cycle dysregulation due to overexpression of cell 
division cycle 25 (Cdc25)A phosphatase . We also reported 
that a Cdc25A inhibitor, Vitamin K3 (VK3), decreases hepatic 
cystogenesis in animal models of PLD . Since recent data 
suggest that VK3 inhibits growth of cancer cells to a greater 
degree when combined with Vitamin C (VC), our AIM here 
was to investigate the therapeutic value of a combination of 
VK3 and VC (VK3:VC) in PLD . METHODS: We assessed cell 
proliferation and cell cycle distribution in cultured cholangio-
cytes and hepatic cystogenesis in vivo in animal models of PLD 
(PCK rats and Pkd2WS25/- mice) in response to VK3:VC, and 
VK3 and VC alone . We also examined the effects of VK3:VC 
on selected biological processes in rat cystic cholangiocytes by 
gene expression profiling (GEP) . RESULTS: VC alone had no 
effect on cell proliferation or cell cycle distribution in cultured 
cholangiocytes, or on hepato-renal cystogenesis in vivo . How-
ever, VK3:VC decreased proliferation of cystic cholangiocytes 
by 56% and reduced the number of cells in the S phase of the 
cell cycle by 35%; these effects were greater (p<0 .05) than 
VK3 alone (38% and 25% decrease, respectively) . In both 
PCK rats and Pkd2WS25/- mice, VK3:VC inhibited hepatic cys-
togenesis by ~55%, to a greater extent than VK3 alone (~38% 
reduction, p<0 .05) . Inhibition of cyst growth in both animal 
models was associated with a decreased number of PCNA-pos-
itive nuclei (by 42%) after VK3:VC compared (p<0 .05) with a 
25% decrease in response to VK3 alone . MRI imaging con-
firmed that total liver volume (TLV) was decreased by ~25% 
(p<0 .05) in response to VK3:VC compared to pre-treatment 
TLV . By GEP analysis, VK3:VC down-regulated the MAPK, cell 
proliferation and cell cycle regulation pathways, while upreg-
ulating cell-to-cell signaling and cellular function/maintenance 
pathways . CONCLUSION: VK3:VC suppresses cell proliferation 
and reduces the percentage of cells in S phase in vitro, and 
inhibits hepatic and renal cystic and fibrotic scores in vivo more 
effectively than VK3 alone . Moreover, VK3:VC affects several 
biological processes known to be important in hepatic cysto-
genesis . These data suggest that the combination of VK3 and 
VC might be more beneficial in PLD treatment than VK3 alone .
Disclosures:
Tom Miller - Board Membership: IC-MedTech; Management Position: IC-Med-
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Establishment and expansion of functional polarized 
monolayers and 3D tubular structure of cholangiocytes 
derived by induced pluripotent stem cells (iPSCs) for 
human biliary disease modeling
Romina Fiorotto1,2, Mariangela Amenduni1, Valeria Mariotti1,2, 
Carlo Spirli1,2, Mario Strazzabosco1,3; 1Internal Medicine, Liver 
Center and Digestive Diseases Section, Yale University, New 
Haven, CT; 2International Center for Digestive Health, University of 
Milan-Bicocca, Milan, Italy; 3Department of Medicine and Surgery, 
Section of Digestive Diseases, University Milan-Bicocca, Milan, 
Italy
Background/Aim Differentiation of human induced pluripotent 
stem cells (iPSCs), into liver epithelial cells represents a new 
source of human liver cells for research and disease model-
ing . Unfortunately, because of a number of barriers, the full 
applicability of this technology remains limited and improved 
protocols are needed to fully exploit the potential of iPSCs in 
liver research . Methods/Results: iPSCs from a healthy control 
and a cystic fibrosis (CF) patient homozygous for ΔF508, were 
used . To induce efficient specification and differentiation into 
the cholangiocyte lineage, hepatoblasts were plated onto col-
lagen-coated plates and transwell inserts under defined culture 
conditions . iPSCs-derived cholangiocytes expressed biliary 
specification markers including CK19, CK7, HNF1b, HNF6 
and NOTCH2 . Cells also displayed primary cilia, an import-
ant feature of mature cholangiocytes and expressed proteins 
essential for cholangiocyte functions as CFTR, secretin receptor, 
TGR5, ASBT, AQP1 and GGT . When cultured on transwell 
inserts coated with a thin layer of collagen, cells acquired the 
characteristics of a tight epithelium showing a competent tran-
sepitelial electrical resistance and expression of the marker 
ZO-1 restricted to cell junctions . Polarized monolayers exposed 
to secretin on the basolateral side showed increased cytoplas-
mic cAMP concentration, thus confirming their functional matu-
rity . Moreover, after completing the differentiation process, 
iPSC-cholangiocytes could be sub-cultured for several passages 
using an enriched media without losing their differentiation . 
Furthermore, iPSC-cholangiocytes cultured on a thicker layer of 
collagen, self aggregated to form branched tubular structures 
composed of CK19 positive cells . iPSC-derived cholangiocytes 
from a CF patient with the ΔF508-mutation did not express 
the mature CFTR glycoform, and showed increased phosphor-
ylation of Src kinase and of TLR4, as well as higher NF-kB 
activation in response to LPS as compared to control cells . Con-
clusions: We generated iPSC-derived polarized monolayers of 
mature cholangiocytes that can be propagated in culture and 
be used for disease modeling, drug screening and develop-
mental studies . Moreover, we have shown that human iPSC-de-
rived ΔF508-cholanciocytes show key features of CF, including 
recently described innate immune defects in cholangiocytes .
Disclosures:
The following people have nothing to disclose: Romina Fiorotto, Mariangela 
Amenduni, Valeria Mariotti, Carlo Spirli, Mario Strazzabosco
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Autocrine signaling through the IL-4 / IL-13 receptor 
complex regulates apical cholangiocyte Cl- channel 
expression and biliary secretion.
Amal K. Dutta1, Yonas Getachew2, Charles Kresge1, Andrew P. 
Feranchak1; 1Pediatrics/GI, UTSouthwestern Medical Center at 
Dallas, Dallas, TX; 2Internal Medicine, UT southwestern Medical 
Center, Dallas, TX
In the liver, pro-inflammatory cytokines, such as IL-4 and IL-13, 
have significant effects on biliary secretion and bile formation . 
These effects may be mediated by modulation of cholangiocyte 
membrane Cl- channels . Cholangiocytes express the Ca2+-ac-
tivated Cl- channel, TMEM16A, which is regulated by IL-4 in 
other cell types . IL-4 dependent signaling occurs through the 
IL-4/IL-13 receptor complex which binds both IL-4 and IL-13, 
though the expression and functional role of this receptor in 
cholangiocyte secretion is unknown . Aim: To identify the sig-
naling pathways involved in IL-4/IL-13 mediated cholangiocyte 
secretion . Methods: Studies were performed in mouse chol-
angiocytes, polarized normal rat cholangiocyte monolayers 
(NRC), human Mz-Cha-1 cells, and live mice . TMEM16A and 
IL-4Rα/IL-13 expression determined by RT-PCR and Western . 
Cl- currents were measured by patch-clamp, transepithelial 
secretion (Isc) by Ussing chamber, and volume of apical sur-
face liquid (ASL) by confocal microscopy . Results: First, all 
cholangiocyte models expressed the IL-4Ra/IL-13 receptor 
complex . In response to lipopolysaccharide (LPS), cultured 
cholangiocytes released IL-13, but not IL-4 . Incubation of chol-
angiocytes with either IL-13 or IL-4 increased the expression 
of TMEM16A mRNA and protein which was associated with 
an increase in the magnitude of Ca2+-activated Cl- currents in 
response to ATP in single cells, and an increase in Isc and ASL 
in polarized monolayers . Cl- currents exhibited outward rec-
tification and inhibition by T16inh-A01, properties consistent 
with TMEM16A . Next, studies were performed to identify the 
regulatory pathways involved . In mice, intraperitoneal injection 
of IL-4 increased the liver expression of pSTAT-6 which was 
associated with an increase in biliary TMEM16A expression . 
As STAT-6 signaling occurs via a JAK-3 pathway, the effects of 
JAK-3 (Janex-1, AG490) or STAT-6 (leflunomide) inhibition on 
TMEM16A expression and function were determined . Individ-
ually, Janex-1, AG490, and leflunomide each prevented the 
IL-13 or IL-4 induced increase in TMEM16A expression and 
inhibited the increase in ATP-stimulated Cl- currents and tran-
sepithelial secretion . Conclusion: These studies demonstrate 
that the cytokines, IL-13 and IL-4, regulate the expression and 
function of the cholangiocyte Cl- channel, TMEM16A, through 
a signaling pathway involving JAK-3 and STAT-6 . The finding 
that cholangiocytes directly release IL-13 in response to LPS 
suggests an autocrine signaling pathway involving IL-4Rα/IL-13 
receptor, JAK-3, and STAT-6, which may have important impli-
cations on biliary secretion and bile formation during choles-
tatic liver disease .
Disclosures:
The following people have nothing to disclose: Amal K . Dutta, Yonas Getachew, 
Charles Kresge, Andrew P . Feranchak
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Hyaluronic acid improves the engraftment efficiency of 
human biliary tree stem/progenitor cells (hBTSCs)
Vincenzo Cardinale1, Guido Carpino2, Daniele Costantini1, 
Lorenzo Nevi1, Fabio Melandro1, Pasquale B. Berloco3, Lola 
M. Reid4, Eugenio Gaudio5, Domenico Alvaro1; 1Department 
of Medico-Surgical Sciences and Biotechnologies, University of 
Rome “Sapienza”, Rome, Italy; 2Department of Movement, Human 
and Health Sciences, University of Rome “Foro Italico”, Rome, 
Italy; 3Department of General Surgery and Organ Transplanta-
tion, Sapienza University of Rome, Rome, Italy; 4Department of 
Cell and Molecular Physiology, Program in Molecular Biology and 
Biotechnology, University of North Carolina, Chapel Hill, NC; 
5Department of Anatomical, Histological, Forensic Medicine and 
Orthopedics Sciences, Sapienza University of Rome, Rome, Italy
Human biliary tree stem/progenitor cells (hBTSCs) have been 
recently used for the cell therapy of patients with advanced 
liver cirrhosis . However, given the low engraftment efficiency, 
strategies to improve the liver engraftment of transplanted cells 
are currently under evaluation . We evaluated the effects of 
coating hBTSCs with GMP-grade Hyaluronic Acid (HA) on 
engraftment efficiency, proliferation and hepatocytic differenti-
ation . hBTSCs were isolated by EpCAM immunoselection from 
the extrahepatic biliary tree of adult liver donors and incu-
bated with 0 .1% HA . HA-coated versus uncoated hBTSCs, pre-
pared from multiple donors, were tested in vitro for cell viability 
(Trypan Blue), colony formation and proliferation capabilities 
(population doubling (PD)) . The gene expression of adhesion 
molecules (CD44, ITGβ1, ITGβ4, CDH1) was evaluated by 
qRT-PCR . In vivo, HA-coated and uncoated hBTSCs were 
injected into the spleen of SCID mice and, after thirty days, the 
liver engraftment and ectopic distribution in distant organs was 
evaluated by immunohistochemistry with anti-human mitochon-
dria antibodies . Human albumin was tested into the mice liver 
by a de novo developed qRT-PCR-based method and, in the 
mice serum by ELISA . Results: Immunofluorescence analysis by 
a specific anti-HA antibody showed that HA coated more than 
90% of the cells . HA-coated hBTSCs showed increased cell 
viability (79 vs 70 %; p< 0 .05), increased colony formation 
(p< 0 .01) and, increased proliferation rate (PD = 2 .03 vs 0 .77 
times/week; p< 0 .05) with respect to uncoated cells . As far 
as the gene expression of adhesion molecules is concerned, 
HA-coating determined a significant increase (> 100%, p< 
0 .05) of ITGβ1 and ITGβ4 while, CDH1 and CD44 genes 
were similarly expressed with respect to uncoated cells . In vivo, 
the engraftment efficiency was markedly enhanced with respect 
to uncoated cells (11 vs 3%, p< 0 .01) . Most importantly, the 
gene expression of human albumin in the mice liver and the 
human albumin serum levels (117 .62 vs 64 .94 ng/dl; p< 
0 .05) were markedly higher after transplantation of HA-coated 
than uncoated hBTSCs, indicating that HA improved the pro-
liferation and hepatocytic differentiation of hBTSCs engrafting 
the mouse liver . Insignificant or minimal ectopic distribution of 
transplanted hBTSCs in distant organs was observed . In conclu-
sion, the simple and inexpensive procedure of HA cell coating 
markedly improved the outcomes of hBTSC transplantation and 
could be rapidly translated into the clinic given that HAs are 
already available in GMP grades and have been safely used 
in clinic for other indications .
Disclosures:
Lola M . Reid - Consulting: PhoenixSongs Biologicals; Grant/Research Support: 
Vesta Therapeutics, NIH; Patent Held/Filed: Vesta Therapeutics, PhoenixSongs 
Biologicals
The following people have nothing to disclose: Vincenzo Cardinale, Guido 
Carpino, Daniele Costantini, Lorenzo Nevi, Fabio Melandro, Pasquale B . Ber-
loco, Eugenio Gaudio, Domenico Alvaro
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c-FLIPS/L plays a major role in modulating survival and 
immune escape mechanisms in intrahepatic cholan-
giocarcinoma (IHCCA): a study on primary human cell 
cultures. 
Gianluca Carnevale1, Guido Carpino2, Vincenzo Cardinale3, 
Alessandra Pisciotta1, Lorenzo Nevi3, Lara Gibellini1, Sara De 
Biasi1, Andrea Cossarizza1, Eugenio Gaudio4, Anto De Pol1, 
Domenico Alvaro3; 1Department of Surgery, Medicine, Dentistry 
and Morphological Sciences, University of Modena and Reggio 
Emilia, Modena, Italy; 2Department of Movement, Human and 
Health Sciences, Division of Health Sciences, University of Rome 
“Foro Italico”, Rome, Italy; 3Department of Medico-Surgical Sci-
ences and Biotechnologies, University of Rome “Sapienza”, Rome, 
Italy; 4Department of Anatomical, Histological, Forensic Medicine 
and Orthopedics Sciences, Sapienza University of Rome, Rome, 
Italy
IHCCA is very deadly due to its aggressiveness, late diagnosis 
and treatment refractory nature . We have recently established 
primary cell cultures from specimens of human mucin- and 
mixed-IHCCA subtypes . The aim of this study was to investigate 
the role of functional components of the Fas/FasL pathway in 
IHCCA and the dynamic interaction with human immune cells . 
Methods: Fas, Fas-L, FADD, c-FLIPS/L, Bcl-2 and pro-caspase 
8 expressions were evaluated in primary cultures of human 
mucin- and mixed-IHCCA, by immunofluorescence (IF) and 
Western Blot (WB) . Direct co-cultures with peripheral blood 
mononuclear cells (PBMCs) were used to analyze the influ-
ence on CCA cell proliferation and apoptosis and, to evaluate 
the apoptotic machinery downstream the Fas/FasL pathway . 
Results: mucin- and mixed-IHCCA cells constitutively express 
high levels of Fas and FasL . Following direct co-culture with 
PBMCs, the expression of Fas and FasL significantly increased 
after 24, 48 and 72 hours of exposure (p< 0 .05) . At the same 
time points, a significant increase of the percentage of apop-
totic CD4 and CD8 positive T-cells and Natural Killer CD56 
positive cells were observed in the co-cultures as compared 
with PBMCs cultured alone (p< 0 .05) . Conversely, both IHCCA 
subtypes showed increased cell proliferation after co-cultur-
ing with PBMCs (p< 0 .05) . WB analysis revealed a stable 
expression of FADD either in IHCCA cells cultured alone or 
co-cultured with PBMCs . Interestingly, in both IHCCA subtypes, 
we observed an increased expression of c-FLIPS/L 24 hours after 
co-culture with PBMCs (47±3% increase in mucin-IHCCA and 
35±3% increase in mixed-IHCCA vs cells cultured alone, p< 
0 .05) . IF analysis showed a strictly nuclear staining for c-FLIPS/L 
in both IH-CCA subtypes cultured alone, whereas after co-cul-
ture with PBMCs, either nuclear or cytoplasmic staining for 
c-FLIPS/L was observed . Interestingly, in the same co-cultures, a 
significant increase of pro-caspase 8 and Bcl-2 expression was 
detected . In conclusion, we demonstrated that, when co-cul-
tured with PBMCs, human IHCCA cells displayed an enhanced 
expression of Fas and FasL, followed by an increase in c-FLIPS/L, 
resulting in proliferative and anti-apoptotic effects . These find-
ings indicate that, in human IHCCA, c-FLIPS/L represents a key 
player in the modulation of immune escape, cell proliferation 
and resistance against apoptosis . c-FLIPS/L could represent a 
potential therapeutic target for IHCCA management .
Disclosures:
The following people have nothing to disclose: Gianluca Carnevale, Guido 
Carpino, Vincenzo Cardinale, Alessandra Pisciotta, Lorenzo Nevi, Lara Gibellini, 
Sara De Biasi, Andrea Cossarizza, Eugenio Gaudio, Anto De Pol, Domenico 
Alvaro

354
A Balancing Act: Role of HNF4α and WNT/β-catenin in 
Hepatobiliary Development and Cholangiocarcinoma 
Pathogenesis
Chad Walesky; Department of Medicine - Genetics Division, Har-
vard Medical School, Brigham and Women’s Hospital, Boston, 
MA
Cholangiocarcinoma (CC) is among the deadliest cancers 
worldwide, with a five-year survival rate of ~15% in intrahe-
patic cholangiocarcinoma (ICC) and ~30% in extrahepatic 
cholangiocarcinoma (ECC) . It is a rare cancer, affecting 
~8,500 patients in the U .S . each year . The incidence of CC has 
increased, and there are few effective strategies for prevention, 
diagnosis, or treatment, indicating a significant unmet medical 
need . Often, altered developmental signaling can shed light 
on pathways that may also be altered during cancer pathogen-
esis . Therefore, our strategy is to understand mechanisms that 
are important in hepatobiliary development and examine these 
pathways in the context of CC pathogenesis in hopes of discov-
ering novel therapeutic targets . We have recently shown that 
loss of hepatocyte nuclear factor 4 alpha (HNF4α) contributes 
to the pathogenesis of CC . Further, Wnt/β-catenin has recently 
been shown to be up-regulated in patients with CC . Therefore, 
we hypothesized that an HNF4α/β-catenin interaction may 
be important in the context of CC pathogenesis . Hepatocytes 
and cholangiocytes are thought to originate from a bipotent 
progenitor cell population called hepatoblasts (prox1-positive) . 
In the current study we have demonstrated the importance of 
proper HNF4α/β-catenin signaling in the development of both 
hepatocytes and cholangiocytes within the zebrafish liver . 
HNF4α knockdown results in a loss of the hepatoblast marker 
prox1 . Interestingly, zebrafish maintain development of chol-
angiocytes following a loss of the prox1-positive hepatoblast 
population . Further, genetic or chemical increase in β-catenin 
(APC-/- or Wnt agonist treatment) results in a loss of hnf4α, 
prox1, and a maintenance of cholangiocyte differentiation . 
Therefore, we hypothesize that over-activation of β-catenin 
results in a loss of HNF4α, causing hepatoblasts to preferen-
tially differentiate into cholangiocytes . These studies demon-
strate that HNF4α/β-catenin signaling are directly linked to 
regulate hepatobiliary development . Further investigation into 
the mechanisms by which these pathways interact can provide 
valuable knowledge in understanding hepatobiliary develop-
ment and how alterations in these pathways may contribute to 
cholangiocarcinoma pathogenesis .
Disclosures:
The following people have nothing to disclose: Chad Walesky
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Stem Cell-based Biliary Organoids and Gallbladder-like 
Structures for Disease Modeling of Alagille Syndrome
Deisy Contreras1, Joseph Ignatius Irudayam1, Alagappan A. 
Annamalai1, Samuel French2, Vaithi Arumugaswami1,2; 1Cedars 
Sinai Medical Center, Los Angeles, CA; 2UCLA, Los Angeles, CA
Cholangiopathies such as primary sclerosing cholangitis (PSC), 
Alagille Syndrome (AS), polycystic liver disease and cholangio-
carcinoma result in end-stage liver disease . To understand the 
cell and molecular basis of these progressive disorders, a cell-
based interface would be very useful . Availability of human pri-
mary cholangiocytes is a limiting factor, and pluripotent stem 
cells provide an exciting option of generating unlimited quan-
tity of cholangiocytes for in vitro disease modeling purposes . 
Our goal is to develop and in vitro platform using stem cell-de-
rived cholangiocytes to model the pathogenesis of PSC and 
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AS . We established a three stage differentiation program to 
differentiate pluripotent stem cells to biliary epithelial cells . The 
first stage involves hepatoblast formation by definitive endo-
derm induction; a second phase entails biliary specification 
prompting cholangiocyte progenitors and the final third stage 
of cholangiocyte maturation . At 16 days post-differentiation, 
the expression of biliary markers SOX9, CFTR, cytokeratin 7 
(CK7) and CK19 were verified by RT-qPCR and immunofluores-
cence assay . Marker expression was similar to that of human 
gallbladder tissue . Day 16 cells were induced to form organ-
oids in 3D matrigel culture . The cells were organized to become 
branched tubular structures . The histology of these organoids 
showed the formation of duct-like structures which are cyto-
keratin 19 and CK 8/18 positive with a defined collagen IV 
positive basement membrane . The tubules were surrounded by 
connective tissue-like structures . By day 33, pear-shaped gall-
bladder-like cystic structures emerged . Immunohistochemistry 
of these tubular organoids showed polarized columnar cells 
lining the ductular structures . Zo-1 tight junction proteins were 
localized to the apical side of the cells facing the lumen . In con-
clusion, we have developed a 3D in vitro platform to study the 
bile duct structure formation based on stem cell-derived cholan-
giocytes . This system is currently being investigated for studying 
the effect of deregulation of NOTCH signaling pathway as well 
as elucidating the role of long non-coding RNA in the context 
of the Alagille Syndrome .
Disclosures:
The following people have nothing to disclose: Deisy Contreras, Joseph Ignatius 
Irudayam, Alagappan A . Annamalai, Samuel French, Vaithi Arumugaswami
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Abnormal Liver Tests Are Inaccurate For Diagnosis Of 
Chronic Hepatic Graft Versus Host Disease In Critically 
Ill Patients
Ma Ai Thanda Han1, Niharika Samala1, Bisharah S. Rizvi1, Ohad 
Etzion1, Elizabeth C. Wright2, Ruchi Patel1, Vikramaditya Samala-
Venkata1, David E. Kleiner3, Christopher Koh1, Steven Pavletic3, 
Kirsten Williams3, Theo Heller1; 1Liver diseases branch, NIH/
NIDDK, Rockville, MD; 2NIDDK, NIH, Bethesda, MD; 3National 
Cancer Institute, Bethesda, MD
Introduction: Chronic hepatic graft-versus-host disease 
(HcGVHD) is a serious long-term complication of bone marrow 
transplant (BMT) . Diagnosis of this condition is currently based 
on the NIH Scoring system (NSS), which relies on non-spe-
cific markers of liver injury . However, the accuracy of NSS for 
diagnoses of HcGVHD questionable as abnormal liver tests 
may occur from a variety of reasons especially in critically 
ill patients, even if other causes are not apparent . Aims: To 
characterize patterns of liver test abnormalities in critically 
ill patients following BMT and any association with patterns 
of histopathologic injury . Method: Retrospective chart review 
of patients who underwent BMT and subsequently expired . 
Total and direct bilirubin, alanine aminotransferase, alkaline 
phosphatase, albumin and platelets, measured 90 days before 
death were captured . Liver tissue from patients’ autopsies was 
reviewed by a liver pathologist . Wilcoxon Rank Sum test was 
used for testing strength of associations . Results: Data on 51 
patients was obtained (52 .9% men, median age 50) . 94% 
of patients presented with a cholestatic pattern of liver injury, 
while the rest showed a mixed hepatocellular and cholestatic 
injury pattern . There were no significant associations of any 
of the lab indices or pattern of liver injury between those with 
or without histologically proven HcGVHD . Liver tissue from 
42 patients was adequate for histologic analysis . Of those, 
histologic diagnosis of HcGVHD was confirmed in 21% . The 

rest showed evidence of iron overload (30%), steatosis (28%), 
nodular regenerative hyperplasia (NRH) (13%) and sinusoidal 
obstruction syndrome (SOS) (13%) . 15 of the 42 patients with 
liver biopsies were clinically diagnosed with HcGVHD based 
on the NSS . Of those, HcGVHD was histologically confirmed 
in only 13%, while others had characteristics of NRH, SOS, 
iron overload or steatosis . 27 patients were not diagnosed 
HcGVH by NSS . Of those, 26% had histologically confirmed 
HcGVHD . Sensitivity, specificity, positive and negative predic-
tive value for HcGVH diagnosis by NSS was 22, 61, 13 and 
74%, respectively . No agreement was found between clinical 
and histologic diagnosis of HcGVHD (kappa -0 .14, 95% CI 
-0 .4-0 .12) . Conclusion: NSS is an inaccurate tool for diagnosis 
of HcGVHD in critically ill patients . No statistically significant 
associations were found between liver test abnormalities or 
pattern of liver enzymes elevation and specific histologic diag-
nosis . At the current state of knowledge, liver biopsy should be 
considered the only reliable tool to confirm the diagnosis of 
HcGVHD and characterize patterns of liver involvement in this 
high-risk population .
Disclosures:
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Samala, Bisharah S . Rizvi, Ohad Etzion, Elizabeth C . Wright, Ruchi Patel, Vikra-
maditya SamalaVenkata, David E . Kleiner, Christopher Koh, Steven Pavletic, 
Kirsten Williams, Theo Heller

357 ♦
Quantitative and Qualitative Characteristics of 
PDC-E2-Reactive Plasmablast-Derived IgH/L mAbs from 
Patients with Primary Biliary Cholangitis
Toshihiro Tanaka1, Weici Zhang1, Xiaosong He1, Thomas P. 
Kenny1, Aftab A. Ansari2, Ignacio Sanz2, Patrick S. Leung1, M. 
Eric Gershwin1; 1Internal Medicine, University of California, Davis, 
CA; 2Department of Pathology, Emory University School of Medi-
cine, Atlanta, GA
Background: A number of studies have notes that antimitochon-
drial antibodies (AMA) can be detected for many years before 
both the clinical onset of PBC . We and others have postulated 
that environmental xenobiotic modification of the PDC-E2 lipoyl 
domain can lead to the development of a neoantigen . Indeed, 
quantitative structure activity relationships (QSAR) and immu-
nization of mice with chemicals that are cross-reactive to the 
lipoyl domain suggests that chemical exposure may be the 
etiological event . To define this issue, we have studied the 
development of anti-PDC-E2 antibodies by analysis of the Ig 
repertoire from plasmablasts in PBC . We have also expressed 
a nested panel of plasmablast Ig sequence-derived recombi-
nant antibodies and examined their antigen specificity against 
both native and chemical antigens, particularly 2-octynoic acid 
(2-OA) . Methods: 1,680 single plasmablasts (CD3–CD19+C-
D20lo/–CD27hiCD38hi) were isolated from patients with PBC . 
Ig heavy chain (IgH) and Igk or Ig lambda light chain (IgL) gene 
transcripts were amplified using a IgG, IgA and IgM H and L 
chain specific primers and sequenced . Thereafter, 61 clones 
were selected randomly and Ig H/L chains genes were ampli-
fied by RT-PCR and nested PCR, cloned into expression vectors 
and transfected (IgH and IgL) into HEK293 cells . Supernatants 
were harvested and antibody reactivity to PDC-E2 and 2OA 
was determined by immunoblotting and ELISA . Results: The 
plasmablast Ig repertoire in PBC is extraordinarily interesting . 
Twenty common combinations of IgH and L and 387 different 
combinations of IgH and L were identified among 1,680 single 
plasmablasts in PBC . Out of 92 single cell plasmablast derived 
recombinant monoclonal antibodies, 16 .5% reacted with PDC-
E2 only and 6 .6% of them were cross-reactive to PDC-E2 and 
2-OA . We focused on 2 IgH/L combinations, which recognize 
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both PDC-E2 and 2-OA . IGVH3-30/IGVK4-1 has 7 mutations 
in IgH and no mutation in IgL, and IGVH3-30/IGVL1-44 has 
no mutation in IgH . IGHV3-30/IGVL1-44 strongly reacted to 
2-OA compared to the native PDC-E2 . Of interest, antibodies 
expressed from an artificial clone constructed with germline 
IgH and L sequences were more reactive to 2OA than PDC-
E2 . Conclusion: Our analysis of the relative antigen reactivity 
to 2-OA compared to PDC-E2 in single cell mAbs antibodies 
expressed from germline sequences is consistent with an envi-
ronmental etiology of PBC .
Disclosures:
The following people have nothing to disclose: Toshihiro Tanaka, Weici Zhang, 
Xiaosong He, Thomas P . Kenny, Aftab A . Ansari, Ignacio Sanz, Patrick S . Leung, 
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Primary Biliary Cholangitis at a Young Age - Clinical 
Characteristics and Prognosis
Maren H. Harms1, Silvia Diotti5, Angela C. Cheung2, Vincenzo 
Ronca3, Marco Carbone3, Willem J. Lammers1, Jorn C. Goet1, 
Pietro Invernizzi4, Harry L. Janssen2, Pier Maria Battezzati5, Bet-
tina E. Hansen1, Henk R. van Buuren1; 1Gastroenterology and 
Hepatology, Erasmus University Medical Center, Rotterdam, Neth-
erlands; 2Toronto Centre for Liver disease, Francis Family Liver 
Clinic, Toronto General Hospital, Toronto, ON, Canada; 3Liver 
Unit and Center for Autoimmune Liver Diseases, Humanitas Clinical 
and Research Center, Rozzano, Italy; 4Department of Medicine 
and Surgery, University of Milan-Bicocca, Monza, Italy; 5Depart-
ment of Health Sciences, Università degli Studi di Milano, Milan, 
Italy
BACKGROUND Previous studies suggest that patients diag-
nosed with PBC at a young age differ from those diagnosed 
in middle age, regarding clinical features, response to therapy 
and prognosis . The aim of this study was to quantify these 
potential differences related to age in a large, international 
population . METHODS The Global PBC Study Group’s cohort 
was used . Patients <33 .5 yrs of age at PBC diagnosis were 
classified as early onset PBC (youngest 5% of the cohort) . The 
young group was sex and center matched 1:2 to PBC patients 
of average age at diagnosis . For a subgroup of these patients, 
additional data were collected on symptoms and comorbidi-
ties . RESULTS 233 young patients and 466 patients of average 
age at diagnosis were included for analyses . Additional data 
was collected for 95 early onset PBC patients and 190 matches 
(92% female), originating from the Netherlands, Canada and 
Italy . Their median FU was 8 .4yrs (IQR 4 .7-13 .6) . Median 
age at diagnosis in this young group was 30 .3 yrs (27 .1-
32 .3), and 54 .1 (52 .2-55 .8) among their controls . UDCA 
treatment was given to 85% of young patients and 92% of 
controls . In the young group, 1 liver-related death and 10 liver 
transplantations (LTs) occurred . Among matches, 17 died (n=7 
liver related) and 6 underwent LTs . Young PBC patients were 
more often symptomatic at diagnosis (76%) than their matches 
(45%) (p<0 .001) . Fatigue and pruritus were present in 62% 
and 52% of young patients, as opposed to 34% and 25% 
of matches (both p<0 .001) . In young patients, transplant-free 
survival of those with fatigue and/or pruritus was worse than 
when asymptomatic (p=0 .19); after 10 years, no death’s or 
LTs were noted in the asymptomatic young patients, against 9 
endpoints in the symptomatic young group . Baseline bilirubin 
and ALP were comparable between groups (p=0 .16, p=0 .24) . 
However, of UDCA-treated patients with lab available, 55% 
of young patients responded to UDCA therapy (Paris I crite-
ria), as opposed to 74% of matches (p=0 .01) . In the overall 
group (N=699), transplant-free survival was comparable for 

young patients and matches (p=0 .071) with a 10-year sur-
vival of 89% in the young group vs 81% in the older patients . 
Survival free of liver-related death or LT was also comparable 
(p=0 .250) . CONCLUSION Patients with PBC at a young age 
more often have PBC-related symptoms at diagnosis and are 
less likely to biochemically respond to UDCA . Their survival 
free of liver-related death and LT is comparable to their older 
counterparts . Given their young age at diagnosis, the progno-
sis of young patients with PBC is markedly worse than that of 
middle-aged patients .
Disclosures:
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Use of Intene-Mediated Protein Ligation and Electron 
Paramagnetic Resonance to define the Conformational 
Structure of PDC-E2: Evidence for Environmentally 
Induced Loss of Tolerance in PB
Zongwen Shuai1, Jinjun Wang1, Madhu Budamagunta2, Jinjung 
Choi1, Mark Kurth3, John C. Voss2, Patrick S. Leung1, M. Eric Ger-
shwin1; 1Internal Medicine, University of California, Davis, CA; 
2Department of Biochemistry and Molecular Medicine, University 
of California, Davis, CA; 3Chemistry, University of California at 
Davis, Davis, CA
Background: Antimitochondrial autoantibodies (AMA) and, 
in particular, anti-PDC-E2 are the serologic hallmark of PBC . 
Previously, we hypothesized that xenobiotic modifications of 
PDC-E2 could generate neo-antigens that lead to the break of 
tolerance . Methods: We have applied intene mediated pro-
tein ligation (IPL) and generated a 138 amino acid PDC-E2 
polypeptide (PPL) . Briefly, a recombinant peptide encoding aa 
residues 177-253 of human PDC-E2 was ligated to a 62 aa 
peptide corresponding to residues 253-314 of human PDC-
E2, of which the sole lysine residue of the 62 aa peptide was 
conjugated with either lipoic acid (LA), 2-octynoic acid (2OA) 
or unconjugated . The molecular weight and reactivity of PPL, 
LA-PPL and 2OA-PPL were verified by SDS-PAGE and immu-
noblotting with serum from PBC and controls . The effect of 
LA and 2OA conjugations on the peptide backbone of the 
PDC-E2 lipoyl domain was analyzed by electron paramagnetic 
resonance (EPR) . To investigate if there was an AMA subpopu-
lation which recognized conformational changes on the PDC-
E2 backbone induced by xenobiotic (2OA) conjugation, 30 
sera from PBC with antibody reactivity to both 2OA-PPL and 
LA-PPL were absorbed with either 2OA-PPL, LA-PPL, 2OA-BSA 
individually and also a mixture containing both LA-PPL plus 
2OA-BSA and thereafter analyzed by inhibition ELISA . The 
antigen specificity and isotype of this affinity purified anti-
body was determined by immunoblotting and ELISA . Results: 
Immunoblotting demonstrated that IPL products, PPL, 2OA-PPL 
and LA-PPL are AMA reactive . EPR analysis indicated that the 
loop structure of the PDC-E2 lipoyl domain remains intact with 
lipoic acid modification, but upon modification with 2OA, 
2OA-PPL lacks structure capable of positioning the spins within 
a close (<2 nm) proximity . Thus, 2OA-PPL displayed a dis-
torted conformation of PDC-E2 inner lipoyl domain and hence 
a marked conformational difference within the molecular back-
bone between 2OA-PPL and LA-PPL . Antibody that specifically 
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recognized 2OA-induced the conformational change on the 
PDC-E2 backbone were detected in 43 .3% (13/30) PBC sam-
ples studied . This AMA subpopulation was more prevalent in 
early stage PBC [66 .7% (10/15)] than late stage PBC [20 .0% 
(3/15), P=0 .0253] and was predominantly the IgM isotype . 
The specificity of this purified antibody to OA-PP but not 2OA 
or LA-PP was verified by immunoblotting . Conclusion: Chemical 
xenobiotic modification of the classic mitochondrial antigen, 
PDC-E2, significantly alters conformation and leads to a neo-
antigen . These data are consistent with an environmental chem-
ical exposure as an etiological inducer of PBC .
Disclosures:
The following people have nothing to disclose: Zongwen Shuai, Jinjun Wang, 
Madhu Budamagunta, Jinjung Choi, Mark Kurth, John C . Voss, Patrick S . Leung, 
M . Eric Gershwin

360 ♦
NRas/ETS1 Modulate Senescence in Cholangiocytes via 
Transcriptional and Epigenetic Regulation of p16Ink4a
Patrick L. Splinter, Steven P. O’Hara, Lorena Loarca, noah S. splin-
ter, Bryce Schutte, Christy E. Trussoni, Pamela S. Tietz, Nicholas F. 
LaRusso; Medicine, Mayo Clinic, Rochester, MN
Background: Primary sclerosing cholangitis (PSC) is a chronic, 
incurable, fibro-inflammatory cholangiopathy of unknown 
pathogenesis . We reported that cholangiocyte senescence is 
an important phenotype in PSC, and that NRas is activated in 
PSC cholangiocytes . We also demonstrated in vitro that LPS 
promotes cholangiocyte senescence via p16INK4a (p16) in an 
NRas-dependent manner . Thus, our aim here was to continue to 
explore the role of cholangiocyte senescence in PSC by defin-
ing the molecular mechanisms of NRas-dependent regulation 
of p16 . Methods: We employed normal human cholangiocytes 
(NHC) in a novel culture model of LPS-induced cholangiocyte 
senescence . Using this model, we measured mRNA and protein 
expression of p16 and the Ras-activated transcription factors, 
ETS1 and ETS2, in untreated NHC, in NHC induced to senes-
cence by LPS, and in these models transfected with ETS1-shR-
NAs or treated with Ras or MAPK inhibitors . Using senescent 
cholangiocytes and CHIP-PCR, we assessed chromatin remod-
eling of a p16 related methylated histone (H3K4Me3), and 
binding of ETS1 to the p16 promoter . We also performed p16 
promoter luciferase assays to functionally assess ETS1 at the 
p16 promoter . The p16 promoter luciferase constructs included 
truncation and site directed mutations of ETS1 binding sites in 
the p16 promoter . Finally, we assessed expression of ETS1 pro-
tein and p16 mRNA in a mouse model of PSC (Mdr2-/-) and in 
human PSC liver samples using immunofluorescence . Results: In 
liver samples of PSC patients and Mdr2-/- mice, phospho-ETS1 
protein expression was increased ~2X . In a series of in vitro 
experiments, we found that: 1) LPS-induced senescence of NHC 
caused increased mRNA and protein expression of both ETS1 
(~5X) and p16 (~9X); 2) ETS1-shRNA reduced LPS-induced 
ETS1 and p16 protein expression by 90% and suppressed 
LPS-induced cholangiocyte senescence (~7X); 3) pharmaco-
logic inhibitors of Ras/MAPK reduced p16 mRNA (~ 35%); 
4) following LPS-induced senescence, CHIP-PCR detected 
increased ETS1 (~6X) and H3K4Me3 (~4X) at the p16 pro-
moter; inhibitors of the H3K4 methyltransferase (MLL1) sup-
pressed (~3X) LPS-induced p16 expression; and 5) LPS-induced 
p16 luciferase required the distal most ETS1 binding site . Con-
clusions: Our results show that the p16-senescence pathway 
in cholangiocytes is regulated by both transcriptional (ETS1) 
and epigenetic (H3K4me3/MLL1) mechanisms . Together, the 
data not only advance our understanding of the pathogenesis 

of PSC but also identify novel potential therapeutic targets for 
PSC treatment .
Disclosures:
The following people have nothing to disclose: Patrick L . Splinter, Steven P . 
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361 ♦
Predicted Risk of End Stage Liver Disease with Contin-
ued Standard of Care and Subsequent Addition of Obe-
ticholic Acid in Patients with PBC
Marco Carbone3, David Jones4, George F. Mells2, Richard 
Pencek1, Tonya Marmon1, David Shapiro1; 1Intercept Pharmaceu-
ticals, Inc., San Diego, CA; 2Division of Gastroenterology and 
Hepatology, Department of Medicine, University of Cambridge, 
Cambridge, United Kingdom; 3Division of Gastroenterology and 
Hepatology, Department of Medicine, Addenbrooke’s Hospital, 
Cambridge, United Kingdom; 4Institute of Cellular Medicine, New-
castle University Medical School, Newcastle Upon Tyne, United 
Kingdom
Background: The UK-PBC Study group developed and vali-
dated a long-term prognostic model of primary biliary cholan-
gitis (PBC) based on data collected from over 3000 patients 
with PBC . The model, originally based on ursodeoxycholic acid 
(UDCA)-treated population, identified baseline albumin and 
platelets, in addition to ALT or AST, ALP, and total bilirubin 
following 12 months of treatment as independent predictors 
of risk of end-stage liver disease (ESLD; liver-related death or 
liver transplant) . POISE was a randomized double-blind (DB), 
placebo-controlled 12 month Phase 3 trial investigating 5 to 
10 mg obeticholic acid (OCA) . Upon completion of the DB 
phase, 97% of patients enrolled in an open label extension 
(OLE) wherein all patients received OCA . The purpose of 
this analysis is to assess the change in predicted risk of ESLD 
with the UK-PBC model in patients who had received placebo 
during the DB phase and then transitioned to OCA during the 
OLE . Methods: POISE inclusion criteria: PBC diagnosis, ALP 
≥1 .67x ULN and/or total bilirubin >ULN to <2x ULN, stable 
UDCA dose or unable to tolerate UDCA . 73 patients were 
randomized to the placebo arm of the POISE trial, 66 of whom 
enrolled in the OLE . Baseline, month 12 of the DB phase and 
Month 12 of the OLE phase data were included in the UK-PBC 
algorithm to assess change in predicted risk of ESLD at 5, 
10, and 15 years after 12 months of placebo and 12 months 
of OCA treatment in the same patient population . Results: At 
baseline the placebo group was median (IQR) 55 (14) years 
old, 93% female, 90% white, and 93% received daily UDCA 
at a median (IQR) dose of 15 (4) mg/kg . After 1 year of contin-
ued standard-of-care treatment, placebo patients demonstrated 
a slight increase in predicted risk of ESLD, primarily due to 
worsening liver biochemistry (table) . However, after 1 year of 
OCA treatment, predicted risk of ESLD at 5, 10 and 15 years 
was reduced . Conclusions: In POISE, the UK-PBC risk score pre-
dicted a trend for increased risk of ESLD for patients with PBC 
treated with placebo for 12 months in addition to standard of 
care . Addition of OCA led to improvements in serum biochem-
istry and reductions in predicted risk of ESLD .
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362 ♦
Phenotypic Differences in Primary Sclerosing Cholangitis 
by Age Group
Jacqueline B. Henson, Julius M. Wilder, Yuval A. Patel, Jiayin 
Zheng, Shein-Chung Chow, Lindsay Y. King, Andrew J. Muir; Duke 
University School of Medicine, Durham, NC
Background: Phenotypic variations in adult primary sclerosing 
cholangitis (PSC) patients that undergo liver transplant (LT) are 
poorly understood . Purpose: To determine the characteristics 
and outcomes of PSC patients listed for LT based on age . Meth-
ods: Adults (≥18 years) listed for LT for PSC from 4/1/1994 
to 6/30/2015 were identified in the UNOS database . Individ-
uals listed for multiorgan or repeat LT, as status 1, with acute 
hepatic necrosis, or with cholangiocarcinoma were excluded . 
Patients were divided into three groups: 18-39 (young), 40-59 
(middle-aged), and ≥60 (older), and demographic and clinical 
features were compared . Risks of waitlist (WL) mortality, graft 
failure (GF), and five-year post-LT mortality were determined 
using multivariable Cox regression models . Acute rejection was 
defined as treatment for rejection within one year or GF due to 
acute rejection . Causes of GF are expressed as the percent of 
GF with a reported cause (known in 805/1618) . Results: Of 
8272 patients identified, 2392 (28 .9%) were young, 4299 
(52 .0%) were middle-aged, and 1581 (19 .1%) were older . 
Demographics and clinical characteristics at listing are shown 
in the table . Compared to the young group, WL mortality was 
greater in the middle-aged (HR 2 .28, 95% CI 1 .83-2 .86) 
and older (HR 4 .93, 95% CI 3 .89-6 .24) groups . Of those 
listed, 1451 (60 .7%) of the young group, 2478 (57 .6%) of 
the middle-aged group and 817 (51 .7%) of the older group 
underwent LT . After LT, the risk of GF was reduced in the mid-
dle-aged group compared to the young group (HR 0 .85, 95% 
CI 0 .74-0 .95) . Recurrence of PSC as a cause of GF (34 .8% vs . 
34 .0% vs . 11 .9%, p=0 .001), chronic rejection as a cause of 
GF (18 .0% vs . 12 .1% vs . 6 .0%, p=0 .006), and acute rejection 
(31 .2% vs . 22 .8% vs . 18 .0%, p=0 .001) all decreased with 
age . Five-year mortality increased with age (HR 1 .30, 95% CI 
1 .02-1 .64; HR 2 .27, 95% CI 1 .75-2 .95) . Conclusions: Among 
PSC patients listed for LT, there was a higher percentage of 
males and African Americans in the young group . Older 
patients were sicker at listing and had increased WL mortality . 
Rejection and recurrence leading to GF were more common in 
the younger groups . Further studies to confirm these findings 
and understand their implications are warranted .

The data are % or median (IQR) .
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363 ♦
Enhanced Liver Fibrosis Test Predicts Transplant-free 
Survival in Primary Sclerosing Cholangitis, a Multi-cen-
ter Study
Elisabeth M. de Vries3, Martti A. Färkkilä4, Piotr Milkiewicz5, 
Johannes R. Hov2,6, Bertus Eksteen7, Douglas Thorburn8, O 
Chazouilleres16, Albert Parés9, Odd H. Gilja1, Ewa Wunsch10, 
Pietro Invernizzi11, Marco Carbone11, Francesca Bernuzzi11, 
Kirsten M. Boberg2,12, Helge Røsjø13,14, William M. Rosenberg8, 
Cyriel Y. Ponsioen3, Tom H. Karlsen2,15, Mettte Vesterhus2,1; 
1National centre for Ultrasound in Gastroenterology, Dept. of Med-
icine, Haukeland University Hospital, Bergen, Norway; 2Norwe-
gian PSC Research Center, Oslo University Hospital Rikshospitalet, 
Oslo, Norway; 3Department of Gastroenterology and Hepatology, 
Academic Medical Center, Amsterdam, Netherlands; 4Helsinki 
University, Clinic of Gastroenterology, Helsinki University Hospi-
tal, Helsinki, Finland; 5Liver and Internal Medicine Unit, Medi-
cal University of Warsaw, Warsaw, Poland; 6Institute of Clinical 
Medicine, University of Oslo, Oslo, Norway; 7Snyder Institute 
of Chronic Diseases, Department of Medicine, University of Cal-
gary, Calgary, AB, Canada; 8UCL Institute for Liver and Digestive 
Health, Division of Medicine, University College London & Royal 
Free London, NHS Foundation Trust, London, United Kingdom; 
9Liver Unit, Hospital Clínic, IDIBAPS, CIBERehd, University of Bar-
celona, Barcelona, Spain; 10Department of Clinical and Molecular 
Biochemistry, Pomeranian Medical University, Szczecin, Poland; 
11Center for Autoimmune Liver Diseases, Humanitas Clinical and 
Research Center, Rozzano, Italy; 12Section of Gastroenterology, 
Department of Transplantation Medicine, Oslo University Hospital, 
Oslo, Norway; 13K.G. Jebsen Cardiac Research Centre and Cen-
ter for Heart Failure Research, University of Oslo, Oslo, Norway; 
14Division of Medicine, Akershus University Hospital, Oslo, Nor-
way; 15K.G. Jebsen Inflammation Research Centre, University of 
Oslo, Oslo, Norway; 16Department of Hepatology, Hôpital Saint 
Antoine, Paris, France
Background and aims  Enhanced Liver Fibrosis (ELF) Test was 
previously reported to predict outcome in PSC, but biomarkers 
reflecting disease activity and prognosis have not been firmly 
established . The aim of this study was to validate the prognostic 
utility of the ELF Test in an international, multicenter PSC cohort . 
Methods Serum samples of PSC patients from 7 centers were 
collected . Rates of transplant-free survival were estimated by 
the Kaplan–Meier method . Cox proportional hazards regres-
sion was used to explore the association of ELF with clinical out-
come . The prognostic performance of ELF test was determined 
by computing the area under the receiver operating character-
istic (AUROC) curve . Results 534 PSC patients were included, 
324 (61%) male . 44 (8%) showed features of autoimmune 
hepatitis; 379 (71%) had concomitant IBD . ELF test levels were 
higher in patients reaching an endpoint (median 10 .9 [IQR 9 .8-
12 .1]) than in those censored (8 .8 [IQR 8 .0-9 .8]); p<0 .001 . 
The risk of reaching the endpoint was significantly different 
between patients subdivided into tertiles of ELF (p<0 .001) (Fig-
ure 1), and ELF was demonstrated to predict clinical outcome 
independently of bilirubin and all other significantly associated 
variables from univariable analyses (Hazard ratio 1 .31 (95% 
CI 1 .05-1 .65); p=0 .018) . AUROC for the ELF test was 0 .79, 
meaning good discrimination between PSC patients with and 
without endpoint . Classifying PSC patients in low- and high-risk 
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groups based on the manufacturer’s cut-off of >9 .8 for severe 
fibrosis, showed significantly more endpoints (67 [37 .6%] vs 
23 [6 .8%]; p<0 .001) and shorter transplant-free survival time 
(52 [±5] vs 107 [±6] months, respectively; p=0 .010) in the 
high- compared to the low-risk group . Conclusion Our data pro-
vides multi-center validation of the ELF test as a predictive test of 
clinical outcome in PSC . The data provides robust evidence for 
the clinical utility of biomarkers for fibrosis in patients with PSC .

Fig .1
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The interplay of type I and type II interferons in murine 
autoimmune cholangitis as a basis for sex-biased auto-
immunity
Heekyong Bae1, Deborah Hodge1, Guo-Xiang Yang2, Patrick S. 
Leung2, Julio Valencia1, Koichi Tsuneyama3, M. Eric Gershwin2, 
Howard A. Young1; 1Cancer and Inflammation Program, National 
Cancer Institute-Frederick, Frederick, MD; 2Division of Rheuma-
tology, Allergy and Clinical Immunology, University of California 
Davis School of Medicine, Davis, CA; 3Department of Pathology 
and Laboratory Medicine, Tokushima University Graduate School, 
Tokushima, Japan
Primary biliary cholangitis (PBC) is a liver autoimmune disease 
predominantly affecting women (90%); however the sex-bi-
ased mechanism in this disease is not understood . We recently 
reported that chronic expression of interferon gamma (IFN-g), 
resulting as a consequence of deletion of the AU rich element 
in the IFN-g 3’UTR (ARE-Del-/-), leads to primary autoimmune 
cholangitis with a strong female bias . Serological/pathologi-
cal features and the gene expression signature in this mouse 
model are comparable with data seen in human PBC . Here, we 
further characterize the sex-biased mechanisms in this mouse 
model, as this analysis is potentially relevant to the human 
disease . RNA-sequencing of liver gene expression revealed 
that differentially expressed genes in female ARE-Del-/- mice 

show a stronger Type I and II interferon signaling and T helper 
cell-mediated immune response that drives the female bias of 
the disease . In support of this hypothesis, female ARE-Del-/- 
mice have significantly increased CD4 T cells but decreased 
CD8 T cells compared to control littermates, resulting in an ele-
vated CD4/CD8 T cell ratio . Consequently, transfer of CD4+ 
T cells from ARE-Del-/- mice to B6/Rag1-/- mice induced mod-
erate portal and parenchymal inflammation, whereas CD8+ 
T cell transfer did not induce any pathological changes in the 
liver . Moreover, profiles of autoantigens, using peptide arrays, 
indicated that female ARE-Del-/- mice had a high induction of 
IgM reactive autoantigens associated with autoimmune dis-
eases as compared to male mice, while the levels of IgG reac-
tive autoantigens were not significantly different in females vs 
males . In order to investigate a possible involvement of Type 1 
IFNs in this disease process, ARE-Del/IFNa/b receptor double 
knockout mice were generated . Noticeably, the loss of IFNa/b 
receptor signaling in ARE-Del-/- mice remarkably suppressed 
female-prevalent pathological phenotypes such as portal and 
lobular duct inflammation, granuloma formation, bile duct dam-
age, and induction of total bile acids . In conclusion, changes in 
IFN-g expression are critical for the female-biased pathogene-
sis of PBC and involve CD4 + T cells, as well as type I and type 
II interferon induced pathway interactions .
Disclosures:
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365
Hepatic steatosis and/or steatohepatitis in primary 
biliary cholangitis: An innocent bystander or a guilty 
player?
Nikolaos Gatselis1, Vasiliki Ligoura1, Kalliopi Zachou1, Kalliopi 
Azariadi1, Pinelopi Arvaniti1, Eirini I. Rigopoulou1, George K. 
Koukoulis2, George N. Dalekos1; 1Department of Medicine and 
Research Laboratory of Internal Medicine, Medical School, Uni-
versity of Thessaly, Larissa, Greece; 2Department of Pathology, 
Medical School, University of Thessaly, Larissa, Greece
Background/Aim: Non-alcoholic fatty liver disease (NAFLD) 
is an entity with rising prevalence, so coexistence of NAFLD 
with other liver diseases is inevitable . The aim of our study was 
to investigate the prevalence and significance of NAFLD in 
patients with primary biliary cholangitis (PBC) . Methods: During 
the last 15 years, 482 patients were appropriately diagnosed 
with PBC in our centre . A liver biopsy was performed in 281 
patients (245 females, 87 .2%; median age 54 years) at initial 
evaluation . Results: Presence of steatosis ± steatohepatitis was 
detected totally in 106 out of 281 (37 .7%) patients with avail-
able liver biopsy, 74 (26 .3%) with simple steatosis and 32 
(11 .4%) with steatohepatitis . Univariate analysis showed that 
co-incidence of NAFLD in PBC patients was associated with 
lower ALP (P<0 .001), γGT (P<0 .01), bilirubin (P=0 .02), IgM 
(P<0 .001), and higher albumin levels (P=0 .001) . Advanced 
liver biopsy stage III-IV was less frequent in patients with the 
presence of steatosis ± steatohepatitis (P=0 .001) . However, 
multivariate analysis showed that coexistence of NAFLD was 
associated only with lower IgM levels (OR=0 .996, 95% CI 
0 .994-0 .999, P<0 .01) . Mayo Risk Score at baseline was sig-
nificantly lower in patients with NAFLD (P<0 .01) . Response to 
treatment according to GLOBE score was significantly higher 
in patients with NAFLD (P<0 .03) . No significant difference 
was found regarding the presence of NAFLD and the fre-
quency of liver related death or liver transplantation during 
follow-up (P=0 .142) . Conclusions: Despite the high prevalence 
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of NAFLD/NASH in more than one-third of PBC patients, this 
did not seem to act as an aggravating factor for unfavourable 
outcome .
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Efficacy of Obeticholic Acid Treatment in Patients with 
Primary Biliary Cholangitis with Cirrhosis
John M. Vierling1, Gideon M. Hirschfield2, David Jones3, Roberto 
J. Groszmann4, Kris V. Kowdley5, Richard Pencek6, Tonya Mar-
mon6, Leigh MacConell6; 1Baylor College of Medicine, St. Luke’s 
Episcopal Hospital, Houston, TX; 2University of Birmingham, Bir-
mingham, United Kingdom; 3Institute of Cellular Medicine, New-
castle University Medical School, Newcastle Upon Tyne, United 
Kingdom; 4Yale University School of Medicine, New Haven, CT; 
5Swedish Medical Center, Seattle, WA; 6Intercept Pharmaceuti-
cals, Inc., San Diego, CA
Background: Obeticholic acid (OCA) is a potent and selective 
farnesoid X receptor (FXR) agonist under investigation for treat-
ment of primary biliary cholangitis (PBC) and other chronic 
liver diseases . POISE was a double-blind, placebo-controlled, 
randomized Phase 3 study examining the efficacy of OCA in 
PBC . The objective of this post-hoc analysis was to assess the 
efficacy of OCA in the subset of patients with cirrhosis who 
were at higher risk of progression to liver-related outcomes 
or death . Methods: We randomized and dosed 216 patients 
1:1:1 with placebo (PBO) (n=73), OCA 5-10 mg (n=70, 
titrated to 10 mg after 6 months based on response and tol-
erability) or OCA 10 mg (n=73) . Inclusion criteria included 
PBC diagnosis, ALP ≥1 .67x ULN and/or total bilirubin (BILI) 
>ULN to <2x ULN, stable UDCA dose or intolerance to UDCA . 
Patients were considered to have cirrhosis if they met one of 
the following criteria: biopsy-proven cirrhosis, transient elas-
tography of ≥16 .9 kPa, or history of cirrhosis . The primary 
composite endpoint was an ALP <1 .67x ULN with ≥15% reduc-
tion in ALP and BILI ≤ULN after 12 months . Results: Cirrhosis 
was present in approximately 17% of patients in POISE: PBO, 
n=13; OCA 5-10 mg, n=13; OCA 10 mg, n=10 . At month 
12, 54% (p<0 .05) of patients in the OCA 5-10 mg group and 
40% (p=0 .06) in the OCA 10 mg group met the primary com-
posite endpoint compared to 8% of PBO patients with cirrhosis . 
The table shows significant differences in ALP and BILI between 
PBO and both OCA groups after 12 months . BILI increased 
on PBO; however, it remained stable in both OCA groups 
after 12 months of treatment . Pruritus was the most common 
adverse event in patients with cirrhosis, affecting 23%, 69%, 
and 80% of patients in the PBO, OCA 5-10 mg, and OCA 10 
mg groups, respectively . Conclusion: In this post-hoc analysis, 
no additional safety concerns due to OCA were observed in 
the subgroup of OCA-treated patients with cirrhosis, and OCA 
treatment resulted in significant improvements in biochemical 
markers associated with disease progression . The percentage 
of patients achieving the primary composite endpoint on OCA 
was comparable in patients with cirrhosis and non-cirrhotic 
patients . These results suggest that OCA may play a beneficial 
role in preservation of the functional capacity of residual liver 
tissue in cirrhotic patients .
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Association between Ursodeoxycholic Acid Therapy and 
Prolonged Transplant-free Survival among Patients with 
Primary Biliary Cholangitis – a Number Needed to Treat 
Analysis
Maren H. Harms1, Annarosa Floreani4, Douglas Thorburn3, 
George N. Dalekos5, Harry L. Janssen6, Christophe Corpechot7, 
Pietro Invernizzi18, Marlyn J. Mayo8, Pier Maria Battezzati9, Henk 
R. van Buuren1, Willem J. Lammers1, Albert Pares10, Frederik 
Nevens11, Andrew Mason12, Kris V. Kowdley13, Cyriel Y. Pon-
sioen14, Tony Bruns19, Keith D. Lindor15, Xavier Verhelst16, Gideon 
M. Hirschfield17, Nicholas F. LaRusso2, Bettina E. Hansen1, 
Adriaan J. van der Meer1; 1Gastroenterology and Hepatology, 
Erasmus University Medical Center, Rotterdam, Netherlands; 2Dept 
Gastroenterology and Hepatology, Mayo Clinic, Rochester, MN; 
3The Sheila Sherlock Liver Centre, The Royal Free Hospital, Lon-
don, United Kingdom; 4Department of Surgery, Oncology and 
Gastroenterology, University of Padua, Padua, Italy; 5Institute of 
Internal Medicine and Hepatology, University of Thessaly, Lar-
issa, Greece; 6Toronto Centre for Liver disease, Francis Family 
Liver Clinic, Toronto General Hospital, Toronto, ON, Canada; 
7Centre de Référence des Maladies Inflammatoires des VoiesBili-
aires, Hôpital Saint-Antoine, Paris, France; 8Digestive and Liver dis-
eases, UT Southwestern Medical Center, Dallas, TX; 9Department 
of Health Sciences, Università degli Studi di Milano, Milan, Italy; 
10Liver Unit, Hospital Clínic, CIBERehd, IDIBAPS, University of Bar-
celona, Barcelona, Spain; 11Dept of Hepatology, University Hos-
pitals Leuven, Leuven, Belgium; 12Divison of Gastroenterology and 
Hepatology, University of Alberta, Edmonton, AB, Canada; 13Liver 
Care Network, Swedish Medical Center, Seattle, WA; 14Dept of 
Gastroenterology and Hepatology, Academic Medical Center, 
Amsterdam, Netherlands; 15Arizona State University, Phoenix, 
AZ; 16Dept of Gastroenterology and Hepatology, Ghent Univer-
sity Hospital, Ghent, Belgium; 17NIHR Biomedical Research Unit 
and Centre for Liver Research, University of Birmingham, Birming-
ham, United Kingdom; 18Program for Autoimmune Liver Diseases, 
Department of Medicine and Surgery, University of Milan-Bicocca, 
Milan, Italy; 19Department of Gastroenterology and Hepatology, 
Jena University Hospital, Jena, Germany
INTRODUCTION Clinical efficacy of ursodeoxycholic acid 
(UDCA) therapy for patients with primary biliary cholangi-
tis (PBC) has never been quantified in a large, international 
cohort . We aimed to assess the association between UDCA 
therapy and transplant-free survival and the number needed 
to treat (NNT) with UDCA to prevent 1 liver transplant (LTx) 
or death among patients with PBC . METHODS Patient data 
from the Global PBC Study Group database were used . The 
association between UDCA therapy and transplant-free survival 
was assessed with Cox regression analyses, after adjusting for 
possible selection bias by use of inverse probability of treat-
ment weighting (IPTW), following multiple imputation . The NNT 
to prevent 1 LTx/death in 10 years was calculated with the 
HR of UDCA therapy and the individual’s estimated 10-year 
transplant-free survival based on our validated GLOBE-score . 
RESULTS In total 3902 patients were followed for a median of 
7 .8 (IQR 4 .1-12 .1) years . Median age was 54 (IQR 46-63) 
years and 3552 (91%) were female . UDCA treatment was 
received by 3529 (90%) patients . After application of IPTW, 
including all relevant prognostic baseline parameters, UDCA 
therapy was associated with a reduced LTx/death rate (HR 
0 .45, 95%CI 0 .41-0 .50) . Overall, the IPTW-adjusted 10-year 
transplant-free survival of UDCA-treated patients was 79 .0%, 
versus an IPTW-adjusted 10-year transplant-free survival among 
untreated patients of 59 .7% (p<0 .001) . This results in a NNT 
to prevent 1 LTx/death in 10 years of 5 patients (95%CI 5-6) . 
The C-statistic of the GLOBE-score for untreated patients using 

baseline variables was 0 .81 . The Figure shows the estimated 
NNT and 10-year LTx/death risk according to the individual’s 
GLOBE-score . CONCLUSION In this large cohort of patients 
with PBC, UDCA therapy was strongly associated with an 
improved transplant-free survival . The NNT to prevent 1 LTx/
death in 10 years varies according to baseline risk of the indi-
vidual patient .
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Health Care Utilization and Mortality Associated with 
Primary Biliary Cholangitis (PBC)
Zobair M. Younossi1,2, Munkhzul Otgonsuren1,2, Leyla De Avila1,2, 
Cameron T. Locklear1, Amanda Morgan1, Issah Younossi1,3, 
Chapy Venkatesan1,2, Alita Mishra1,2, Andrei Racila1,2, Linda 
Henry3; 1Center for Liver Disease, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty Center 
for Integrated Research, Inova Health System, Falls Church, VA; 
3Center for Outcomes Research in Liver Disease, Washington, DC
Background and Aim: PBC is an autoimmune liver disease 
associated with cirrhosis, liver-related deaths, and health care 
utilization . We assessed mortality and resource utilization for 
PBC patients enrolled in the Medicare program . Methods: The 
data includes claims for inpatient and outpatient services for 
Medicare beneficiaries from 2010 to 2014 . PBC patients were 
identified using the International Classification of Diseases, 9th 
Revision, Clinical Modification (ICD-9-CM) codes (PBC with or 
without complications of cirrhosis and primary liver cancer) . 
Cohorts with the primary diagnosis and non-primary diagno-
sis of PBC were identified separately . Clinical, demographic 
and health care utilization (length of stay, charges and Medi-
care payments) and mortality within one-year of the encounter 
were obtained . Logistic regression models were used to eval-
uate the independent risk factors for within one-year mortality . 
Generalized linear model (GLM) with gamma distribution and 
log-link function utilized to examine a percentage change in 
health care utilization . Results: Between 2010 and 2014, there 
were 32,898 PBC cases in the outpatient Medicare dataset 
(18,389 as primary diagnosis and 14,509 as non-primary 
diagnoses) . The number of outpatients PBC (both types of 
diagnoses) increased from 5,900 (2010) to 7,154 (2014) . 
Majority of patients were female (55%), 77% were >65 yrs, 
and 85% were white . Of this cohort, 31 .7% died within one-
year . PBC patients had 13 .09 outpatient visits with total annual 
charges of $64,748±32,898 with Medicare annual payment 
of $7,345±13,579 . Using multivariate analysis, independent 
predictors of mortality as well as higher annual payment for the 
outpatients with PBC was older age, male gender, high Charl-
son co-morbidity index (CCI) as well as presence of hepatic 
encephalopathy and liver cancer (p<0 .05) . On the other hand, 
recent years of encounter was protective against 1-year mor-
tality . In addition to the outpatient encounters, 26,155 PBC 
patients were seen in the inpatient setting . The number of PBC 
cases in the inpatient setting increased from 4,734 (2010) to 
5,481 (2014) . Demographic data was similar to the outpatient 
cohort . 1-year mortality of inpatients with PBC was 54%, with 
17 .5% dying in the hospital . These patients were hospitalized 
~3 times per year . The total annual inpatient charges were 
$164,026±243,619 with the Medicare annual payment for 
the inpatient stay of $35,690±43,271 . Independent predictors 
of inpatient mortality were older age, male gender, higher 
CCI, and longer hospital stay (p<0 .05) . Conclusion: PBC is an 
important cause of chronic liver disease associated with mortal-
ity and health care utilization .
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The GLOBE score identifies PBC patients at increased 
risk of liver transplantation or death during follow-up
Jorn C. Goet1, Willem J. Lammers1, Harry L. Janssen2, Gideon 
M. Hirschfield3, Christophe Corpechot4, Keith D. Lindor5,6, Pietro 
Invernizzi7, Marlyn J. Mayo8, Pier Maria Battezzati9, Frederik 
Nevens12, Annarosa Floreani10, Albert Pares11, Andrew Mason13, 
Kris V. Kowdley14, Cyriel Y. Ponsioen15, Tony Bruns16, George 
N. Dalekos17, Douglas Thorburn18, Xavier Verhelst19, Henk R. 
van Buuren1, Bettina E. Hansen1; 1Gastroenterology and Hepa-
tology, Erasmus University Medical Center, Rotterdam, Nether-
lands; 2Toronto Centre for Liver Disease, Toronto General Hospital, 
University of Toronto, Toronto, ON, Canada; 3NIHR Biomedical 
Research Unit and Centre for Liver Research, University of Bir-
mingham, Birmingham, United Kingdom; 4Centre de Référence 
des Maladies Inflammatoires des Voies Biliaires, Hôpital Saint-An-
toine, Paris, France; 5Dept Gastroenterology and Hepatology, 
Mayo Clinic, Rochester, MN; 6Arizona State University, Phoenix, 
AZ; 7Department of Medicine and Surgery, University of Milan-Bi-
cocca, Milan, Italy; 8Digestive and Liver diseases, UT Southwest-
ern Medical Center, Dallas, TX; 9Department of Health Sciences, 
Università degli Studi di Milano, Milan, Italy; 10Department of 
Surgery, Oncology and Gastroenterology, University of Padua, 
Padua, Italy; 11Liver Unit, Hospital Clínic, CIBERehd, IDIBAPS, Uni-
versity of Barcelona, Barcelona, Spain; 12Department of Hepatol-
ogy, University Hospitals Leuven, Leuven, Belgium; 13Divison of 
Gastroenterology and Hepatology, University of Alberta, Edmon-
ton, AB, Canada; 14Liver Care Network, Swedish Medical Center, 
Seattle, WA; 15Dept of Gastroenterology and Hepatology, Aca-
demic Medical Center, Amsterdam, Netherlands; 16Department of 
Gastroenterology and Hepatology, University of Jena, Jena, Ger-
many; 17Institute of Internal Medicine and Hepatology, University 
of Thessaly, Larissa, Greece; 18The Sheila Sherlock Liver Centre, 
The Royal Free Hospital, London, United Kingdom; 19Department 
of Gastroenterology and Hepatology, Ghent University Hospital, 
Ghent, Belgium
BACKGROUND: Recently the Global PBC Study Group pro-
posed a prediction model for transplantation free survival - the 
GLOBE score - to identify patients in most need of additional 
treatment after 1 year of UDCA therapy  .The GLOBE score was 
designed to be applied at a fixed time point 1 year after UDCA 
therapy . We sought to determine if the GLOBE score stratifies 
patients into high- and low risk groups when calculated during 
follow-up . METHODS: Data from the Global PBC Study Group 
was used . Every 6 months starting at 1 year of UDCA therapy 
we identified patients who passed their age-specific GLOBE 
score thresholds (aGLOBE-t) beyond which survival significantly 
deviated from that of matched healthy individuals (ages <45, 
45-52, 52-58, 58-66, and ≥66 years, with thresholds -0 .52, 
0 .01, 0 .60, 1 .01 and 1 .69, respectively) . For those passing 
their aGLOBE-t and those patients who did not, time to a com-
bined endpoint of liver transplantation (LT) and death, liver-re-
lated mortality, and LT were compared with Cox-proportional 
hazards analysis with time until the aGLOBE-t was passed as 
a time-dependent covariate . RESULTS: A total of 3979 UDCA-
treated PBC patients were included . Median follow-up was 
8 .0 years (IQR 4 .3 -12 .1); 395 patients (9 .9%) were male . 
At 1 year an abnormal aGLOBE-t was observed in 22 .2% of 
patients; at 3, 5, and 10 years of follow-up this was 35 .1%, 
52 .8% and 59 .2%, respectively . 840 patients experienced 
a clinical endpoint; 298 underwent LT, 542 patients died of 
which 258 had a liver-related cause . The effect (time-depen-
dent hazard ratio (HR)) on the clinical endpoints of passing the 
aGLOBE-t during follow-up was HR 7 .0 (95% confidence inter-
val [CI]: 5 .7-8 .5), HR 11 .0 (7 .0-17 .1), and HR of 17 .8 (11 .1-
28 .5) (P < 0 .001 for all analysis) for LT and death combined, 
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liver-related mortality, and LT, respectively . Sensitivity of pass-
ing the aGLOBE-t was 83 .4%, 85 .5% and 86 .2%, and spec-
ificity was 37 .4%, 64 .5%, and 66 .6% at 3, 5 and 10 years 
follow-up, respectively . CONCLUSIONS: Patients passing their 
age specific threshold of the GLOBE score during follow-up are 
at increased risk of liver transplantation or death . Time until 
PBC patients pass their GLOBE threshold score is an important 
predictor of LT and death and may be used for identifying indi-
viduals in great need for new, second line medications .
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The Role of Endodermal Markers in Human Primary 
Sclerosing Cholangitis (PSC), Primary Biliary Cholangitis 
(PBC) and Cholangiocarcinoma (CCA)
Kelly McDaniel2, Fanyin Meng1, Nan Wu3, Pietro Invernizzi4, 
Tianhao Zhou3, Francesca Bernuzzi4, Julie Venter3, Heather L. 
Francis1, Marco Marzioni5, Tina Kyritsi3, Shannon S. Glaser1, 
Gianfranco Alpini1; 1Research, Medicine, BSW DDRC, Central 
Texas Veterans HCS, Texas A&M HSC and BSW DDRC, Tem-
ple, TX; 2Operational Funds, BSW, Temple, TX; 3Medicine, Texas 
A&M, Temple, TX; 4Medicine, Università degli Studi di Milano-Bi-
cocca, Monza, Italy; 5Medicine, Universita’ di Ancona, Ancona, 
Italy
PSC causes biliary strictures and fibrosis and can progress to 
CCA whereas PBC exhibits damage to small biliary ducts lead-
ing to cirrhosis and fibrosis . The definitive endoderm (DE) mark-
ers FoxA2 and Sox17 are transcriptional factors regulating cell 
differentiation and tissue regeneration including hepatobiliary 
disorders . We have previously shown that these DE markers 
mediate ductular differentiation as are important in the regula-
tion of liver repair in BDL mice . Cholangiocytes are heteroge-
neous and small cholangiocytes from small bile ducts contain a 
compartment of biliary progenitor cells that are able to repair 
the damaged biliary tree by modulation of FoxA2 . We aimed 
to define the translational role of FoxA2 and other endodermal 
markers as well as the critical signaling molecules in ductu-
lar differentiation in the pathogenesis of PSC, PBC and CCA . 

Human liver tissues were obtained from PSC and PBC (early 
and late stages) and CCA patients and analyzed the levels 
of DE markers by qPCR and immunohistochemistry . PSC, PBC 
and CCA liver sections were stained for stellate cells or chol-
angiocytes that were isolated with laser capture microscopy 
and analyzed for senescence, endodermal, fibrosis and inflam-
mation markers . In vitro, small murine cholangiocytes were 
transfected with mimics for senescence or TGF-β and analyzed 
for DE markers and proliferation . Human CCA tissues showed 
an increase of both DE markers, whereas PSC had increases 
in Notch1 and BMP1 . A sole female PSC patient showed a 
decrease in BMP1 . In PBC, there was a decrease in FoxA2 
but increases in Sox17, Notch1 and BMP1 expression . In PSC 
and PBC cholangiocytes, there was a reduction in FoxA2 and 
Sox17, which correlated with decreases in Notch1, BMP1 and 
senescence markers . Stellate cells from the same PSC and PBC 
livers had increased levels of the fibrotic marker TIMP3 and 
the inflammatory markers, CCL2 and IL-8 and a decrease in 
the senescence marker PAI-1 . In vitro, overexpression of the 
senescence marker p16 in small cholangiocytes decreased 
FoxA2 and Ki-67 . Overexpression of the inflammatory gene 
TGF-β led to increased FoxA2 and Ki-67 . Analysis of CCA cell 
lines showed increases in TGF-β, FoxA2, Sox17, Notch1 and 
BMP1 . Overall our data suggested that DE markers mediated 
ductular differentiation effects are anti-fibrosis and anti-senes-
cence during the progression of human cholestatic liver dis-
eases such as PSC and PBC, and the dysregulation of their 
associated signaling pathways may contribute to human CCA 
development . These findings are important to the understand-
ing of the mechanisms of PSC and PBC as well as their pro-
gression to CCA .
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Donation after cardiac death (DCD) liver transplantation 
does not impact patient or graft survival in primary scle-
rosing cholangitis (PSC)
Palak J. Trivedi1,2, Irene Scalera3, Emma Slaney2, Richard W. 
Laing1,3, Bridget Gunson1,2, Gideon M. Hirschfield1,2, Paolo 
Muiesan3, James W. Ferguson2; 1Centre for Liver Research and 
NIHR Institute of Biomedical Research, University of Birmingham, 
Birmingham, United Kingdom; 2Liver Unit, University Hospitals 
Birmingham, Queen Elizabeth, Birmingham, United Kingdom; 
3Department of Liver Surgery, University Hospitals Birmingham, 
Queen Elizabeth, Birmingham, United Kingdom
Background and aim: Primary sclerosing cholangitis (PSC) is a 
progressive fibro-inflammatory cholangiopathy for which liver 
transplantation is the only life-extending intervention . These 
patients may benefit from accepting livers donated after car-
diac death however their outcome in this aetiology is unknown . 
Methods: Clinical outcomes were evaluated in PSC patients 
undergoing transplantation from 2006 to 2016 stratified by 
donor type [DCD, n=35 vs . donation after brainstem death 
(DBD), n=108]; and also compared against transplantation in 
non-PSC aetiologies [DCD, n=212; DBD, n=659] . Results: In 
PSC patients; the operating time, days requiring critical care 
support, ventilator days, development of acute kidney injury, 
number of patients requiring renal replacement therapy (RRT), 
duration of RRT, and duration of hospital stay, were not signifi-
cantly different between DCD vs . DBD recipients . There was no 
increased risk of hepatic artery thrombosis or stenosis [hazard 
ratio (HR): 1 .2, 95% CI: 0 .6–2 .7, p=0 .58], or non-vascular 
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biliary injury [HR: 0 .8, 0 .4–1 .7, p=0 .55] . Moreover, graft 
loss and mortality rates were not significantly different in PSC 
patients following transplantation with DCD vs . DBD livers [inci-
dence rate (IR): 3 .6 vs . 3 .1 cases/100-pt .-yrs, p=0 .34; and 
3 .9 vs . 4 .7, p=0 .6; respectively] . DCD vs . DBD liver trans-
plantation in PSC did not impart an increased risk of graft loss 
[HR: 1 .7, 0 .6–4 .9, p=0 .34] or greater mortality risk [HR: 0 .7, 
0 .3–2 .2, p=0 .6] . When compared to transplantation for other 
aetiologies overall, patients with PSC carried an increased risk 
of graft loss [HR: 2 .3, 1 .3–4 .1, p=0 .004] that was observed 
in both DBD [HR: 2 .1, 1 .0–4 .1, p=0 .04] and DCD recipients 
[HR: 3 .1, 1 .0–9 .3, p=0 .04] . However, there was no impact 
on mortality risk [HR: 0 .6, 0 .2–1 .6, p=0 .28] in the PSC DCD 
vs . non-PSC DCD group . Conclusion: Transplantation with DCD 
(vs . DBD) livers in PSC does not impact graft loss or patient sur-
vival . In an era of organ shortage, DCD grafts represent a via-
ble therapeutic option for liver transplantation in PSC patients .
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Evaluating the association between the CD28 risk locus 
for PSC and immune function – from genotype to biol-
ogy
Evaggelia Liaskou1, Louisa Jeffery2, Dimitrios Chanouzas3, 
Blagoje Soskic4, Michael F. Seldin5,6, David Sansom4, Gideon 
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ham, Birmingham, United Kingdom; 3Institute of Inflammation 
and Ageing, University of Birmingham, Birmingham, United King-
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lege London and Royal Free Hospital, London, United Kingdom; 
5Department of Biochemistry and Molecular Medicine, University 
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Background/Aims: We previously identified the importance of 
CD28 loss from T cells in patients with primary sclerosing chol-
angitis (PSC) and the effect of active vitamin D in suppressing 
CD28 loss in PSC CD4+ T cells . A genetic association between 
disease risk and a variant at the CD28 locus (rs7426056) has 
been detected . We now sought to assess whether the CD28 
risk variant A affects CD28 expression in healthy individu-
als . Methods: Peripheral blood from healthy individuals with 
known risk (AA and AG) and control genotypes (GG) (n=14/
group) was collected via the Cambridge BioResource . PBMCs 
were assessed for protein and mRNA CD28 expression by 
flow cytometry and real-time PCR, respectively . CD4+CD25- 
T cells were purified from PBMCs and cells were cultured at 
0 .5-1x10e6cells/ml with aCD3/aCD28 Dynabeads, IL-2 
(50U/ml, 100U/ml at week 1), with/without TNFα (10ng/
ml), with/without vitamin D 1,25(OH)2D3 (10nM) for up to 
21 days . CD28 expression was assessed at day 14 and 21 
blinded to genotype . Results: Significantly lower median CD28 
mRNA expression was detected in AA (dCt=8 .27) compared 
to GG (dCT= 6 .61, p<0 .05) and AG (dCt=6 .66, p<0 .05) 
subjects . Although not statistically significant there was a 
higher median frequency of CD28 negative (CD28-ve) T cells 
in AA (0 .63%) and AG (0 .59%) genotypes compared to GG 

(0 .314%) . AA and AG genotypes showed significantly higher 
median frequency of CD28-ve cells only at day 21 under UT 
(AA: 2 .1%, AG: 2 .0%) and TNFα (AA: 4 .5% and AG: 4 .7%) 
(p<0 .05, p<0 .0001) treated conditions (Fig .A) . In AA, vitamin 
D was unable to prevent loss of CD28 expression in UT sam-
ples . In AA and AG vitamin D significantly prevented CD28 
loss in the presence of TNFα at day 21 (p<0 .0001); in GG 
this effect was significant from day 14 (p<0 .01) (Fig .B) . Con-
clusions: Homozygotes or heterozygotes for a confirmed PSC 
disease risk allele (AA and AG) have significantly lower CD28 
mRNA expression and higher frequency of CD28-ve T cells . 
AA and AG individuals are less susceptible to TNFα mediated 
loss of CD28 and relatively resistant to the effect of vitamin D 
compared to GG individuals .
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NOD2 confers risk for sclerosing cholangitis in critically 
ill patients: genetic study in two independent cohorts 
Christoph Jüngst1, Vanessa Stadlbauer2, Matthias C. Reichert1, Lisa 
Ofner-Ziegenfuss3, Torsten Voigtländer4, Walter Spindelboeck2, 
Peter Fickert2, Gabi I. Kirchner5, Frank Lammert1, Tim Lankisch4, 
Marcin Krawczyk1; 1Department of Medicine II, Saarland Uni-
versity Medical Center, Homburg, Germany; 2Division of Gastro-
enterology und Hepatology, Medical University of Graz, Graz, 
Austria; 3Institute of Human Genetics, Medical University of Graz, 
Graz, Austria; 4Department of Gastroenterology, Hepatology and 
Endocrinology, Hannover Medical School, Hannover, Germany; 
5Department of Internal Medicine I, University of Regensburg, 
Regensburg, Germany
Introduction and Aim Sclerosing cholangitis in critically ill 
patients (SC-CIP) is a chronic cholestatic disease of unknown 
etiology with often rapid progression to liver cirrhosis and need 
for liver transplantation . Biliary tract infections and bile acid tox-
icity are discussed in SC-CIP pathogenesis . We hypothesized 
that common NOD2 variants, known risk factors for Crohn’s 
disease and pathological bacterial translocation across intesti-
nal barriers, and/or variants in hepatobiliary transporter genes 
increase the odds of developing SC-CIP . Patients and Methods 
By screening of 4641 endoscopic retrograde cholangiography 
procedures performed at Saarland University Medical Center 
we identified 17 patients (14 men, median age 63 years) 
with SC-CIP (Cohort 1, discovery cohort) . In these patients we 
analyzed the 3 common NOD2 risk variants and subsequently 
validated the data by testing the NOD2 variants in 29 SC-CIP 
patients identified in cohorts of other German and Austrian 
university centers (Cohort 2, replication cohort) . The genotype 
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frequencies were compared with reference data from the same 
population . In addition, we genotyped selected procholestatic 
variants in the ATP8B1, ABCB4, and ABCB11 genes, encoding 
hepatocanalicular transporters for biliary lipids, to investigate 
their potential relevance in SC-CIP . Results In this multicenter 
study, we noted that NOD2 mutations were present in 5 of the 
17 SC-CIP patients (29 .4%) in Cohort 1, a frequency twice as 
high as in the general population . Four patients were carriers 
of the p .R702W variant and four patients presented with mul-
tiple recurrent episodes of cholangitis . Three of the five NOD2 
carriers developed severe cirrhosis, and two of them underwent 
liver transplantation . The genetic association was replicated 
in Cohort 2 with 8 SC-CIP patients (27 .6%) carrying NOD2 
variants . In contrast, we did not detect any distinct genotype 
distribution patterns for any of the transporter gene variants in 
SC-CIP patients . Conclusion This first report on genetic risk fac-
tors in SC-CIP patients shows an extraordinary high frequency 
of NOD2 variation . Our findings point to a critical role of 
impaired anti-bacterial defense in SC-CIP development .
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Development Of A Novel Histologic Algorithm For 
Hepatic Graft-Versus-Host Disease
Ashley E. Stueck1, Thomas Schiano2, M. Isabel Fiel1; 1Pathology, 
Icahn School of Medicine at Mount Sinai, New York, NY; 2Liver 
Diseases, Icahn School of Medicine at Mount SInai, New York, NY
Clinical and pathologic diagnosis of hepatic graft-versus-host 
disease (hGVHD) post bone marrow/stem cell transplantation 
can be challenging, but timely and unambiguous diagnosis is 
essential for management . Methods Two hepatopathologists 
blindly evaluated 40 liver biopsies from patients with hGVHD 
(17F:23M, mean age 48) and 44 controls (29F:15M, mean 
age 44, drug-induced liver injury [DILI], vanishing bile duct 
syndrome [VBDS], TPN, steatohepatitis, normal) for % bile duct 
loss, bile duct damage, intraepithelial lymphocytes, ductular 
reaction, apoptoses, cholestasis, inflammation, and endothe-
liitis . hGVHD cases were stratified by acute (<100 days) or 
chronic (>100) and by cholestatic versus hepatitic (AST±ALT 
>4x normal) presentation . Results Table 1 shows significant 
histologic features identified in comparison to controls . No 
histologic differences, including bile duct loss, were seen in 
acute vs chronic hGVHD, nor cholestatic vs hepatitis-types . An 
algorithm to predict likelihood of hGVHD was developed, [bile 
duct loss (0%10, 1=10-24, 2=25-49, 3^50%) + bile duct 
damage (0=none, 1=single cell necrosis, 2=confluent dropout, 
3=majority lost) + hepatocyte apoptoses (0^1, 1≥1 per 10 
HPF) + cholestasis (0=absent, 1=present)] – ductular reaction 
(0=absent, 1=present), with a 3-tiered scoring system: -1-2 not, 
3-4 probable, and 5-8 unequivocal hGVHD . This algorithm 
had 93% sensitivity, 93% specificity and 92% accuracy . Con-
clusions We identified histologic features specific for hGVHD, 
including bile duct loss and damage, cholestasis, apoptoses, 
and absence of ductular reaction . Hepatic venulitis and duct-
ular reaction may be used to distinguish hGVHD from choles-
tatic DILI and VBDS . We have developed an accurate, simple 
algorithm for pathologists to predict likelihood of hGVHD, dis-
tinguishing this critical diagnosis promptly from mimickers with 

different treatments and prognoses . Liver biopsy remains an 
essential component in the management of patients with sus-
pected hGVHD .

Table 1 . Histologic features of hGVHD vs controls
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Primary Biliary Cirrhosis and Primary Sclerosing Chol-
angitis - A Comparative Readability Analysis
Rishabh Gulati1, Mohammad Nawaz1, Laura Rotundo1, Hyunseok 
Kim1, Nikolaos Pyrsopoulos2; 1MEDICINE, RUTGERS NEW JER-
SEY MEDICAL SCHOOL, Newark, NJ; 2Department of Gastroen-
terology and Hepatology, Rutgers New Jersey Medical School, 
Newark, NJ
Introduction: Primary Sclerosing Cholangitis (PSC) & Primary 
Biliary Cirrhosis (PBC) have an estimated prevalence of upto 
16 .2 & 40 .2 per 100,000 people . Access to online medi-
cal information has improved patient involvement in medical 
decision-making . The National Institutes of Health recommends 
that patient education material (PEM) be written at or below 
the 6th grade level . Here, we report the reading difficulty of 
online PEMs for PSC & PBC . Methods: First 20 results of a 
Google search query were analyzed for relevant PEM . Articles 
were saved from 6 sources for PSC & from 8 sources for PBC . 
Each article for both diseases was then divided into sub-sec-
tions: Causes, Symptoms, Diagnosis, Treatment & Complica-
tions . The following validated readability tests were chosen: 
Coleman-Liau, New Dale-Chall (NDC), Flesch-Kincaid (FK), 
Gunning Fog, SMOG & Flesch Reading Ease . False elevation 
of readability level was curbed by expunging medical termi-
nology & proprietary text before analysis . Readability Studio 
software was utilized for analysis . Results: Mean readability for 
PSC & PBC were 11 .2±2 .34 & 10 .3±1 .94 grade levels respec-
tively . National Organization for Rare Disorders (NORD) had 
the highest readability grade level for PSC with 13 .8±1 .9, 
whereas ACG scored the highest for PBC with 11 .4±1 .6 . Com-
plications subsection had the highest readability for both PSC & 
PBC, scoring a readability of 12 .9±2 .1 & 11 .5±2 respectively . 
Furthermore, 2-way ANOVA with post-hoc analysis showed 
significant differences amongst websites & subsections for all 
readability tests except FK for PSC & FK & NDC for PBC . For 
PBC, the easiest subsections to interpret were Introduction & 
Causes, both with 9 .6 grade levels, whereas Treatment section 
was the easiest for PSC (8 .7 grade levels) . Conclusion: Patient 
material is above the recommended 6th grade level across all 
analyzed websites . Greater emphasis on clear & simple lan-
guage is warranted to increase comprehension of online PEMs .
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Risk factors of primary biliary cholangitis (PBC) recur-
rence after liver transplantation in female patients: A 
Japanese multicenter retrospective study
Tomomi Kogiso1, Hiroto Egawa2, Etsuko Hashimoto1, Katsutoshi 
Tokushige1, Shotaro Sakisaka5, Satoshi Teramukai3, Satomi Saka-
bayashi3, Masakazu Yamamoto2, Koji Umeshita6, Shinji Uemoto4; 
1Institute of Gastroenterology, Department of Internal Medicine, 
Tokyo Women’s Medical Univ., Tokyo, Japan; 2Department of 
Surgery, Institute of Gastroenterology, Tokyo Women’s Medical 
University, Tokyo, Japan; 3Department of Biostatistics, Kyoto Pre-
fectural University of Medicine Graduate School of Medical Sci-
ence, Kyoto, Japan; 4Department of Surgery, Graduate School of 
Medicine, Kyoto University, Tokyo, Japan; 5Department of Gastro-
enterology, Fukuoka University, Fukuoka, Japan; 6Department of 
Surgery, Graduate School of Medicine, Osaka University, Osaka, 
Japan
Aims: Primary biliary cholangitis (PBC) is one of the major indi-
cation for liver transplantation (LT) which is diagnosed mainly 
in female patients . Although significance and risk factors for 
PBC recurrence (rPBC) have been reported in cadaveric LT, our 
previous study was the first report in the field of living donor 
LT (LDLT) in which there were 60 male patients . We conducted 
a retrospective study focusing on rPBC in female patients in a 
multicenter study . Method: Overall, 392 female patients under-
going LT for PBC (including 3 DDLT) were enrolled . Cases were 
excluded that recurrence were unknown . LT was performed 
after 78 .5 (1-828) days of diagnosis, observation periods 
were 7 .5 (0 .02-18 .5) years, and the percentage of spouse 
in donor was 22 .4% . rPBC was defined by abnormal hepatic 
enzymes associated with typical histilogical findings in liver 
biopsies . Results: Sixty patients (15 .3%) had rPBC at a median 
time of 46 (0 .8-14 .5) years after LT . Younger recipient age 
[recurrent versus (vs .) non-recurrent; 48 vs . 53 years], the lower 
incidence of bone fractures (1 .7 vs . 9 .9%) and the lower per-
centage of Child-Pugh class C (51 .7 vs . 69 .6%), lower Model 
of End Stage Liver Disease (MELD) score (18 .5 vs . 20 .0), lower 
Updated Mayo Risk score (10 .1 vs . 10 .3); and higher preop-
erative serum IgM level (522 vs . 347 mg/dL), sex mismatch 
with donors (80 .0 vs . 66 .9%), positivity of HLA B60 (21 .7 vs . 
10 .2 %) and HLA DR8 (43 .3 vs . 27 .7%), shorter operative time 
(700 vs . 785 min) and initial treatment of cyclosporine A (18 .3 

vs . 8 .4%), absence of mycophenolate mofetil (16 .7 vs . 26 .8%) 
or mizoribine (8 .3 vs . 2 .1%) were significantly associated with 
rPBC by univariate analysis (p< 0 .05) . A multivariate analy-
sis showed that recipient age <48 years [Hazard ratio (HR); 
1 .90], initiation with cyclosporine A (HR; 4 .91), operative time 
(HR; 1 .00), sex mismatch of donors (HR; 2 .87), and MELD 
scores (HR; 0 .94) were selected as the risk factors of recur-
rence . Conclusions: The timing and the condition of patients at 
LT, selection of donors and immunosuppressions may associate 
rPBC in LT recipients .
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Progressive ductopenia following paediatric bone mar-
row transplantation. A prospective observational clini-
co-pathological study
Natalia Maximova3, Lorenza Matarazzo4, Aurelio Sonzogni2, 
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Background: There are no published studies thoroughly 
describing the features of liver disease following paediatric 
bone marrow transplantation (BMT), including liver graft ver-
sus host disease (L-GVHD) . Our aim was to evaluate clinical 
and histological features of liver disease in a prospectively 
observed cohort of children who underwent BMT for haemato-
logical disorders . Patients and Methods: from 2009 to 2015 
we started a protocol scheduling liver biopsies for every child 
presenting abnormal liver function tests (LFTs) after BMT . All 
patients showing significant biochemical and/or histological 
liver disease were scheduled for further follow up biopsies . 
Histology samples were reviewed and scored according to a 
previously reported semi-quantitative system including inflam-
matory and cholestatic features (Quaglia et Al . Histopathology 
2007;50:727–738) . Features of cholestasis (ductular prolifer-
ation, biliary metaplasia, bile duct atrophy and ductopenia) 
were evaluated on cytokeratin-7 stained histology slices . Duc-
topenia (bile duct to portal tract ratio <0 .5) was reported sep-
arately . L-GVHD was diagnosed with standard criteria, when 
clinical cholestatic disease and histology consistent with GVHD 
were present, after exclusion of other causes . The study was 
approved by the local ethics committee . Results: 52 BMTs were 
carried out in the study period; in 46, performed in 43 patients 
(31 males, mean age 9 .6 years), at least one liver biopsy 
was indicated . Overall 106 liver biopsies were performed and 
were available for review; 46 patients had one, 33 had 2, 
17 had 3, 8 had 4, and 2 had 5 biopsies at a mean time of 
3 .4, 8 .4, 17, 25 .5 and 33 .2 months after BMT respectively . 
The mean overall score was 6, 5 .5, 5 .6, 4 .4 and 3 .5 at the 
respective number of serial biopsies taken during the follow up 
(p<0 .01) . Cholestatic features disappeared (p<0 .01) but duc-
topenia worsened (p=0 .04) over time, and at the last biopsy 
was present in 45/46 patients (98%) . After a mean follow up 
of 23 months 14 patients died of disease recurrence (6/14), 
systemic infections (2/14), L-GVHD (2/14), pulmonary GVHD, 
VOD, drug toxicity, graft failure (1 each) . Overt L-GVHD was 
diagnosed in 11/46 (24%); 6/11 died from systemic dis-
ease; 5/11 recovered . At the last follow up, all survivors have 
normal liver function tests . Conclusion: After paediatric BMT, 
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L-GVHD diagnosed with standard clinical and histological crite-
ria is associated with a poor prognosis . In survivors histological 
features of L-GVHD normalise with time . However ductopenia 
worsens despite normalisation of LFTs, develops in almost all 
patients and remains an isolated histological feature .
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Hepatic expression of lysyl oxidase-like-2 (LOXL2) in 
primary sclerosing cholangitis (PSC)
Dorothy French1, Erik G. Huntzicker1, Zachary D. Goodman2, Pat-
rick R. Shea3, Dora Ding1, Raul E. Aguilar Schall1, Victoria Smith1, 
Mani Subramanian1, Cynthia Levy4, Christopher L. Bowlus5, Bertus 
Eksteen6, Roger W. Chapman7, Andrew J. Muir8, David B. Gold-
stein3, Robert P. Myers1; 1Gilead Sciences, Inc., Foster City, CA; 
2Inova Fairfax Hospital, Falls Church, VA; 3Institute for Genomic 
Medicine, Columbia University, New York, NY; 4University of 
Miami, Miami, FL; 5University of California Davis, Davis, CA; 6Uni-
versity of Calgary, Calgary, AB, Canada; 7University of Oxford, 
Oxford, United Kingdom; 8Duke University, Durham, NC
Background: LOXL2 plays a central role in fibrosis by catalyz-
ing the cross-linkage of collagen . In PSC patients, serum LOXL2 
levels correlate with fibrosis and the presence of a single nucle-
otide polymorphism (SNP; rs17636009) near the glypican 5 
gene (GPC5; Shea, EASL 2016) . Our aim was to evaluate 
LOXL2 expression in liver biopsies from PSC patients . Meth-
ods: Baseline liver biopsies were obtained from PSC patients 
enrolled in a phase 2b trial of simtuzumab . Fibrosis was staged 
according to the Ishak classification and hepatic collagen and 
α-smooth muscle actin (α-SMA) expression were quantified 
via computer-assisted morphometry of picrosirius red-stained 
sections and specific antibody against α-SMA, respectively . 
Periductal fibrosis, inflammation, duct injury, and cholestasis 
were graded semi-quantitatively . Immunohistochemistry (IHC) 
for LOXL2 was performed using a monoclonal antibody against 
human LOXL2 and whole slide images were analyzed to deter-
mine the area of expression . Serum LOXL2 levels were mea-
sured by immunoassay (VIDAS®; BioMérieux, Marcy L’Etoile, 
France) and genotyping for the rs17636009 SNP near GPC5 
was performed using the Illumina HumanOmni5 high density 
BeadArray chip . Associations between hepatic LOXL2 expres-
sion and clinical, biochemical, and histologic features were 
determined . Results: 61 PSC patients (median age 46 yrs, 61% 
male, 51% with ulcerative colitis [UC], median alkaline phos-
phatase 246 U/L, 46% with stage 3-6 fibrosis) were included . 
All biopsies were immunoreactive for LOXL2 with a wide range 
of expression (median area: 0 .48%, range 0 .03-7 .77%) . The 
most intense LOXL2 expression was in areas of portal fibro-
sis . Immunoreactivity was associated with myofibroblasts cir-
cumscribing blood vessels and ductular structures or within 
the extracellular matrix . Tissue LOXL2 expression was signifi-
cantly associated with the rs17636009 SNP near the GPC5 
gene (median in TT [n=50] vs . TC [n=3]: 0 .50% vs . 2 .48%; 
P=0 .009) . Hepatic LOXL2 expression was also moderately cor-
related with fibrosis stage (Spearman ρ=0 .37), collagen con-
tent (ρ=0 .34), and α-SMA expression (ρ=0 .33; all P<0 .010), 
but not periductal fibrosis . LOXL2 expression was correlated 
with the severity of portal, lobular, and interface inflammation 
and cholate stasis (ρ=0 .27-0 .35; all P<0 .05) . Tissue expres-
sion of LOXL2 was not associated with liver biochemistry, UC, 
serum IgG4, serum LOXL2 levels, ELF test, MELD, or Mayo risk 
score . Conclusions: In patients with PSC, hepatic expression 
of LOXL2 is associated with fibrosis, α-SMA expression, and 

a SNP near the GPC5 gene . The impact of this polymorphism 
on disease progression and response to simtuzumab require 
investigation .
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Relationships between biochemical response to UDCA 
and progression of liver stiffness as determined by 
Fibroscan in patients with PBC
Christophe Corpechot1,2, Farid Gaouar1, Sara Lemoinne1,2, 
Karima Ben Belkacem1,2, Astrid Kemgang2, Yves Chrétien2, Raoul 
Poupon1,2, Chantal Housset1,2, Olivier Chazouillères1,2; 1Centre 
de référence des maladies inflammatoires des voies biliaires, Hôpi-
tal Saint-Antoine, Assistance Publique - Hôpitaux de Paris, Paris, 
France; 2Inserm UMR_S938, Université Pierre et Marie Curie, 
Paris, France
Background & Aim: The biochemical response to ursodeoxy-
cholic acid (UDCA) therapy is recognized as the main predic-
tor of liver transplantation (LT)-free survival in primary biliary 
cholangitis (PBC) . We previously showed that the progression 
rate of liver stiffness measurement (LSM) assessed by Fibroscan 
was able to predict clinical outcomes in PBC independently 
of this response . Expecting this parameter may be used as a 
surrogate endpoint for clinical trials, we aimed to study the 
relationships that may link the biochemical response to UDCA 
to LSM progression . Methods: All PBC patients from a single 
reference center with at least 2 valid LSM performed within a 
minimum period of 12 months were included in a retrospective 
longitudinal study . LSM was obtained using Fibroscan (Echo-
sens, Paris, France) . The rate of LSM progression (ΔLSM/t) 
was calculated for each patient using a linear regression . The 
biochemical response to UDCA was evaluated at the time of 
first LSM using the Paris-I and Paris-II criteria, Globe score, and 
UK-PBC score . A generalized linear model was used to iden-
tify the parameters that correlated with ΔLSM/t . Results: 176 
patients treated with UDCA (13-15 mg/kg/d) for a median 
time of 5 .0 yrs from diagnosis to inclusion had 569 LSM over a 
total follow-up of 5 .6 yrs (up to 11 .1 yrs) . 23% of patients had 
severe fibrosis or cirrhosis and 20% a suboptimal response to 
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UDCA based on the Paris-I criteria . The mean ΔLSM/t was 0 .3 
± 3 .2 kPa/yr . ΔLSM/t was strongly associated with LT-free sur-
vival with an optimal predictive cutoff of > 1 .4 kPa/yr . Factors 
significantly (p<0 .1) correlated with ΔLSM/t were total biliru-
bin (correlation coefficient: 0 .21 ± 0 .08), AST (0 .16 ± 0 .08), 
albumin (-0 .21 ± 0 .07), platelets (-0 .15 ± 0 .08), Paris-I criteria 
of poor response (0 .27 ± 0 .07), Globe score (0 .16 ± 0 .08), 
UK-PBC score (0 .13 ± 0 .08), and cirrhosis (0 .14 ± 0 .08) . In 
multivariate analysis, Paris-I criteria and albumin were the 2 
parameters independently linked with ΔLSM/t . ΔLSM/t was 
-0 .1 ± 2 .8 kPa/yr in Paris-I good responders and 2 .1 ± 3 .9 
kPa/yr in Paris-I poor responders (p<0 .001) . However, Paris-I 
criteria of poor response showed only limited performance 
(c-statistic: 0 .69) in predicting significant progression of LSM . 
Conclusions: Whether based on the Paris-I criteria, Globe score 
or UK-PBC score, poor biochemical response to UDCA in PBC 
is associated with a higher rate of LSM progression . The Paris-I 
criteria show the strongest association but are nevertheless of 
inadequate performance to predict LSM progression with con-
fidence . LSM should therefore continue to be monitored in PBC 
patients regardless of their response to UDCA .
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Serum bile acids profile and insulin resistance in healthy 
blood donors: the SOLENNE study
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Background and Aim: Bile acids (BAs) seem to play an import-
ant role in glucose homoeostasis . BAs are endogenous ligands 
to several receptors, including farnesoid X receptor (FXR), 
pregnane X receptor(PXR), and the G-protein-coupled receptor 
TGR5 . By binding to these receptors BAs activate signaling 
pathways and regulate cholesterol, glucose and metabolism/
energy homoeostasis as well as their own synthesis . We evalu-
ated the association between total and single BAs fractions with 
insulin resistance in a large blood donor population . Material: 
two hundred eighty two consecutive blood donors were evalu-
ated for: fasting blood liver tests, insulin, glucose, cholesterol, 
HDL-C, LDL-C, triglycerides, BAs (by HPLC-MS) and liver ultraso-
nography . Subjects with overt gastrointestinal disease or assum-
ing drugs were excluded . Statistical analyses were conducted 
using Stata statistical software . Results: two hundred eighty two 
subjects (155M/127F; age range 21 – 68 yrs) were enrolled . 
Within the study population 50 subjects (35M/15F) resulted 
to be insulin resistant according to calculated HOMA-iR and 
with a significantly higher body mass index (BMI, 26 .5±3 .77 
vs 24 .5±3 .43, p=0 .0003) . Total serum Bas, total glyco- and 
tauroconjugated BAs resulted to be related with HOMA-IR by 
linear regression and multivariate logistic regression analyses 
[OR: 1 .16 (1 .05-1 .29); 1 .30 (1 .08-1 .57); 4 .26 (1 .81-10 .02); 
respectively, p<0 .0001 for all)] . This association was clearly 
present for single bile acids such as taurocholic acid [OR: 
998 .08 (10 .35-96136)], taurodeoxycholic acid [OR: 83 .90 

(4 .88-1443 .42)] and taurochenodeoxycholic acid [OR: 14 .51 
(2 .96-71 .08)] . Conclusions: Increased total conjugated serum 
BAs levels are significantly related with insulin resistance . The 
association is particularly strong with tauroconjugated BAs .
Disclosures:
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TGR5 Signaling Modulates the Critical Innate Immune 
Response of Primary Biliary Cholangitis
Simona Marzorati1, Chiara Porta2, Savino Bruno3,1, M. Eric Gersh-
win4, Ana Lleo1; 1Liver Unit. Center for Autoimmune Liver Diseases, 
IRCCS Istituto Clinico Humanitas, Rozzano, Italy; 2Department 
of Pharmaceutical Sciences, Università del Piemonte Orientale 
“Amedeo Avogadro”, Novara, Italy; 3Department of Internal Medi-
cine, Humanitas University, Rozzano, Italy; 4Department of Internal 
Medicine, University of California, Davis, Davis, CA
BACKGROUND: Innate immunity is critical for the loss of tol-
erance in primary biliary cholangitis (PBC) and essential to 
the multi-lineage response to the major mitochondrial autoanti-
gen, the E2 component of pyruvate dehydrogenase (PDC-E2) . 
We have previously demonstrated the requirement of innate 
immune cells (monocyte derived macrophages) from patients 
with PBC in the generation of proinflammatory cytokines in 
response to biliary apotopes containing PDC-E2; these data 
partially explain the biliary specificity of PBC . However the role 
of bile acids (BAs) as signaling molecules in this process has 
not been studied . We postulated that GPBAR1 (TGR5), a trans-
membrane receptor of BAs, will modulate the inflammatory 
response generated by monocytes and macrophages . AIMS: 
to dissect the interaction of Mφ in PBC and specifically the role 
of bile acids (BAs) as signaling molecules that regulate innate 
immune responses via theTGR5 pathway) . METHODS: CD14+ 
monocytes were purified from whole blood of PBC patients 
(n=26) and age-sex matched healthy donors (n=20) . Freshly 
isolated (Mo) or in vitro differentiated macrophages (Mφ) 
were characterized by flow cytometry and RT-qPCR . RESULTS: 
Among CD14 cells, an increase of CD14dimCD16+ cells in PBC 
patients (7 .1%±0 .99% vs 3 .9%±0 .5%, p=0 .03) was detected . 
This population demonstrated an impairment of autophagy in 
PBC (6 .8%±1 .6% vs 3 .8%±1 .8%) . Importantly a positive cor-
relation between the frequency of CD14lowCD16+ and serum 
ALT levels in PBC was also observed (r=0 .5, p=0 .0098) . In 
addition mRNA expression analysis identified up-regulation of 
five M1 polarization markers (CD80, CCL5, CXCL8, CXCL10, 
CXCL11) and down-regulation of two M2 (Alox15, CD206) in 
Mo PBC . In vitro differentiate Mφ reflect up-regulation of 3 M1 
polarization markers (CXCL10, CCL5, IL1b), down-regulation 
of two M2 polarization markers (IL10, Alox15) and 2 receptors 
involved in engulfment of apoptotic cells (DOCK180, ELMO1) . 
TGR5 mRNA was up-regulated in both Mo and Mφ PBC . We 
also observed a positive correlation between TGR5 mRNA 
expression and serum AST and ALT levels (r=0 .52, p=0 .047; 
r=0 .52, p=0 .046) . Indeed culture with a TGR5 ligand (litho-
cholic acid) demonstrated the anti-inflammatory function of 
TGR5 . CONCLUSION: Our data indicate that BAs positively 
influence the inflammatory state of Mo in PBC and suggest 
that TGR5 signaling modulates innate immune responses . We 
submit that rigorous molecular analysis of the pro-inflammatory 
state of human monocytic populations in PBC will lead to selec-
tive therapeutic inhibitors .
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Prevalence of primary biliary cholangitis (PBC) in large 
US health care systems: Case ascertainment using elec-
tronic health records 
Mei Lu1, Jia Li1, Loralee B. Rupp1, Joseph A. Boscarino2, Mar-
sha Raebel11, Mark A. Schmidt3, Irina V. Haller4, Yihe Daida5, 
Carla V. Rodriguez6, Amandeep Sahota7, Jeffrey J. VanWormer8, 
Roberto G. Romanelli9, Jennifer Vincent10, Stuart C. Gordon1; 
1Public Health Science, Henry Ford Health System, Detroit, MI; 
2Center for Health Research, Geisinger Health System, Danville, 
PA; 3Center for Health Research, Kaiser Permanente Northwest, 
Portland, OR; 4Institute of Rural Health, Essentia, Duluth, MN; 
5Center for Health Research, Kaiser Permanente, Honolulu, HI; 
6Center for Health Research, Kaiser Permanente Mid-Atlantic 
Research Institute, Rockville, MD; 7Center for Health Research,, 
Kaiser Permanente Southern California, Los Angeles, CA; 8Marsh-
field Clinic Research Foundation, Marshfield, WI; 9Palo Alto Med-
ical Foundation, Palo Alto, CA; 10Baylor, Scott & White Health 
Central Texas, Temple, TX; 11Institute for Health Research, Kaiser 
Permanente, Denver, CO
There is little data on the prevalence of primary biliary chol-
angitis (PBC) in the US . Estimates of prevalence vary widely—
from 1 .91 to 40 .2 per 100,000 persons—depending on the 
rigor of the method used . We developed a method to ascertain 
PBC cases using electronic health record (EHR) data and report 
PBC prevalence among patients receiving care at one of 11 
US health systems associated with the Fibrotic Liver Disease 
(FOLD) Consortium . Methods: We used broad initial EHR inclu-
sion criteria (positive/abnormal anti-mitochondrial antibody 
test [AMA]; ICD-9 diagnosis code for PBC [571 .6]; or receipt 
of the drug ursodeoxycholic acid) to ensure capture of all pos-
sible PBC cases . Chart review was conducted to confirm PBC 
in a random sample of patients, stratified by likelihood of PBC 
and year of diagnosis . Next, a Classification and Regression 
Tree (CART) model, starting with 15 EHR-based variables, was 
developed using a learning sample . The optimized PBC CART 
model was validated using 20-fold cross-validation . Overall 
prevalence was estimated using CART-identified PBC patients 
as the numerator, and number of patients receiving care 
(defined as either ≥1 or ≥2 encounters with participating health 
systems from 2003–2014) as the denominator . Results: Among 
1 .4 million patients seen at FOLD health systems between 2003 
and 2014, 3711 met at least one initial inclusion criterion; 
421 of these were selected for chart review . A CART model 
with five variables (AMA positive, PBC ICD-9 diagnosis code, 
alkaline phosphatase >120 IU/L, sex, and age) achieved opti-
mal classification (area under the receiver operator character-
istic curve: 0 .94 for the learning sample; 0 .90 using 20-fold 
cross-validation) . Validation results had specificity=0 .90; sensi-
tivity=0 .90; positive predictive value (PPV)=0 .83; and negative 
predictive value (NPV)=0 .94 . In a subset of 183 recent patients 
who met one of the initial inclusion criteria during 2010-2014, 
results showed specificity=0 .95; sensitivity=0 .82; PPV=0 .85; 
and NPV=0 .94 . Application of the CART algorithm to all 3711 
patients who met at least one initial inclusion criteria identi-
fied 589 PBC patients . Twelve-year period prevalence was 
41 .8 or 41 .6 per 100,000, based on either ≥1 or ≥2 heath 
system encounters . The ratio of women to men was 9:2 . Con-
clusions: An algorithm applied to EHR data can efficiently and 
accurately identify patients with PBC . Chart review at the ten 
remaining FOLD sites will be used to validate the algorithm; 
PBC prevalence will then be determined across the Consortium . 

Given the rarity of PBC, leveraging automated EHR-based iden-
tification could facilitate research into this serious autoimmune 
condition .
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Examination of Canadian Primary Biliary Cholangitis 
(PBC) patients by conventional and novel PBC-specific 
biomarkers
Gary L. Norman1, Zakera Shums1, Susan Encabo1, Jay Milo1, 
Michael Mahler1, Mark G. Swain2, Andrew Mason3, Natalia 
Baeza2, Marvin J. Fritzler2; 1INOVA Diagnostics, San Diego, CA; 
2Medicine, University of Calgary, Calgary, AB, Canada; 3Gastro-
enterology and Hepatology, University of Alberta, Edmonton, AB, 
Canada
Introduction: The prevalence of PBC appears to be increas-
ing worldwide . PBC can develop slowly and may not become 
symptomatic for many years . Accurate early diagnosis is import-
ant because early treatment may slow progression, delay liver 
failure, and improve survival . The majority of patients have 
antibodies to the mitochondrial E2 subunits of PDC-E2, the 
branched chain oxoacid dehydrogenase complex, the oxoacid 
dehydrogenase complex, and/or to gp210 and sp100 . How-
ever, up to 10% of PBC patients are negative for these well-es-
tablished markers . Recently two novel proteins kelch-like 12 
(KLHL12) and Hexokinase1(HK1) have been described as 
antibody targets in seronegative PBC patients . Detection of 
these markers can assist identifying patients who otherwise 
may remain unrecognized until they become symptomatic . 
In the present study we examined a cohort of PBC patients 
assembled from two Canadian centers for the prevalence of 
these markers . Methods: Blinded serum specimens from 97 ran-
domly selected PBC patients were tested for M2(MIT3), gp210, 
sp100, SLA(soluble liver antigen), and LKM1 antibodies by 
ELISA (QUANTA Lite® ELISAs, Inova Diagnostics) . Antibodies 
to HK1 and a KLHL12 peptide termed KL-p were determined 
by ELISA (Research Use Only, Inova Diagnostics) Results: The 
prevalence of autoantibodies in this cohort was: 79/95(84%) 
for M2(MIT3) (equivocal results excluded from calculations), 
29/97(30%) for sp100, 17/97(18%) for gp210, 0/97 for 
LKM1,18/97(19%) for KL-p and 31/97(32%) for HK1 . Weak, 
but statistically relevant quantitative correlations (Spearman 
rho) were found between MIT3 and HK(0 .279, p=0 .006), 
MIT3 and KL-p(0 .204, p=0 .045) and HK and KL-p(0 .220, 
p=0 .030) . Among 16 patients negative for anti-MIT3 anti-
bodies (2 equivocal MIT3 results excluded), 18 .8%(3/16) 
were interpreted as positive (1 only KL-p, 1 only HK1, and 
one by both) . Three additional MIT3-negative specimens were 
uniquely positive for gp210 (one specimen) and sp100 (2 
specimens) . One M2(MIT3)-negative patient was uniquely pos-
itive for sp100 . In total, using KL-p, HK1, gp210,and sp100, 
7/18(38 .9%) MIT3-negative/equivocal PBC patients were 
seropositive . Three patients who were M2(MIT3)-negative 
were positive for SLA antibodies, a highly specific marker of 
autoimmune hepatitis . Conclusion: Anti- KL-p, HK1, gp210, 
and sp100 antibodies are present in patients negative by 
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even a high sensitivity MIT3-based ELISA . Utilization of these 
additional assays may decrease the number of seronegative 
patients and avoid delay of diagnosis and treatment . Whether 
the new KL-p and HK1 biomarkers are associated with par-
ticular clinical phenotypes or outcome is unclear, but under 
investigation .
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The role of fenofibrate in reducing bile acid toxicity and 
inflammation for the treatment of chronic cholestatic 
liver diseases
Bader Alsuwayt2, Nisanne Ghonem1; 1Biomedical and Pharma-
ceutical Sciences, University of Rhode Island, Kingston, RI; 2Phar-
maceutical Sciences, MCPHS University, Boston, MA
BACKGROUND: Cholestasis, i .e . primary biliary cholangitis 
(PBC) and primary sclerosing cholangitis (PSC), causes intra-
cellular retention of toxic bile acids and it is characterized by 
inflammation . The only therapy available is ursodeoxycholic 
acid (UDCA), however, many patients have a sub-therapeutic 
response and UDCA does not improve survival in PSC . Alter-
native therapies are urgently needed . Recently, fenofibrate, a 
PPARα ligand and FDA-approved therapy for dyslipidemia, 
has shown benefit in PBC and PSC . AIM: To determine the 
mechanism(s) by which fenofibrate exerts anti-cholestatic and 
anti-inflammatory actions . METHODS: Cell viability and alka-
line phosphatase (ALP) activity were measured in HepaRG cells 
treated with chenodeoxycholic acid (CDCA, 100-1000 μM) for 
24 hours ± two hours of pretreatment with fenofibrate (FF, 5-250 
μM) by colorimetric assays . Wy-14,643 (50 μM), a PPARα 
agonist, served as positive control . THP-1 is a human leukemia 
monocyte cell line that differentiates into a macrophage-like 
phenotype when treated with phorbol-12-myristate-13-acetate 
(5 ng/ml) . Pro-inflammatory cytokines (TNFα, IL-1β and IL-8) 
were measured in HepaRG and THP-1 cells treated with lipo-
polysaccharide (LPS, 10 ng/ml) for 0-24 hrs ± pretreatment 
with FF (5-250 μM), Wy-14,643 (50 μM), or DMSO (vehi-
cle control) by ELISA . Results: In HepaRG cells, treatment with 
CDCA (500, 1000 μM) significantly reduced cell viability to 
52 and 31±7% of control, respectively . Pre-treatment with FF 
(25-250 μM) significantly improved cell viability approximately 
60-70% of control . CDCA treatment significantly increased 
ALP activity (7 U/ml), compared to control, and pretreatment 
with FF (5-250 μM) significantly decreased ALP activity in a 
dose-dependent manner (P < 0.01) vs . CDCA alone . FF (50, 
125, 250 μM) significantly reduced CDCA-stimulated peak IL-8 
concentrations to 59±13% and 34±1% vs . CDCA (500 μM) 
alone, respectively . In THP-1 cells, LPS (10 ng/ml) treatment for 
24 hrs stimulated peak cytokine concentrations of TNFα (2,224 
pg/ml), IL-1β (1,234 pg/ml), and IL-8 (1,206 pg/ml) . Pretreat-
ment with FF (25–250 μM) significantly reduced TNFα, IL-1β, 
and IL-8 production in a dose-dependent manner by approx-
imately 65-90%, 50-90% (P<0 .001), and 40-60% (P<0 .01), 
respectively . CONCLUSION: Fenofibrate protects against bile 

acid toxicity and improves liver biochemistries associated with 
cholestasis . Treatment with FF also reduced the pro-inflamma-
tory response, suggesting that FF has the potential to reduce 
hepatic inflammation by decreasing pro-inflammatory cytokines 
production . Therefore, fenofibrate may exert human anti-choles-
tatic actions through its anti-inflammatory mechanisms .
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Biochemical patterns of alkaline phosphatase and bil-
irubin levels in relation to clinical outcomes in UDCA-
treated PBC patients - an international study
Willem J. Lammers1, Henk R. van Buuren1, Cyriel Y. Ponsioen2, 
Harry L. Janssen3, Annarosa Floreani4, Gideon M. Hirschfield5, 
Christophe Corpechot6, Marlyn J. Mayo7, Pietro Invernizzi18, Pier 
Maria Battezzati9, Albert Pares10, Frederik Nevens11, Douglas 
Thorburn12, Andrew Mason13, Kris V. Kowdley14, Angela C. 
Cheung3, Teru Kumagi15, Palak J. Trivedi5, Raoul Poupon6, Ana 
Lleo8, Llorenç Caballeria10, Keith D. Lindor16,17, Maren H. Harms1, 
Bettina E. Hansen1; 1Gastroenterology & Hepatology, Erasmus 
MC, University Medical Center, Rotterdam, Netherlands; 2Aca-
demic Medical Center, Amsterdam, Netherlands; 3Toronto West-
ern&General Hospital, University Health Network, Toronto, ON, 
Canada; 4University of Padua, Padua, Italy; 5NIHR Biomedical 
Research Unit and Centre for Liver Research, University of Bir-
mingham, Birmingham, United Kingdom; 6Hôpital Saint-Antoine, 
APHP, Paris, France; 7UT Southwetern Medical Center, Dallas, 
TX; 8Humanitas Clinical and Research Center, Milan, Italy; 9Uni-
versità degli Studi di Milano, Milan, Italy; 10Liver Unit, Hospital 
Clínic, CIBERehd, IDIBAPS, University of Barcelona, Barcelona, 
Spain; 11University Hospitals Leuven, KULeuven, Leuven, Belgium; 
12The Royal Free Hospital, London, United Kingdom; 13University 
of Alberta, Edmonton, AB, Canada; 14Swedish Medical Center, 
Seattle, WA; 15Ehime University graduate School of Medicine, 
Ehime, Japan; 16Mayo Clinic, Rochester, MA; 17Arizona State 
University, Phoenix, AZ; 18Program for Autoimmune Liver Diseases, 
International Center for Digestive Health, Department of Medicine 
and Surgery, University of Milan-Bicocca, Milan, Italy
Introduction and aim: Patients with primary biliary cholangitis 
(PBC) and low alkaline phosphatase levels (≤2 .0 x upper limit 
of normal (ULN)) and low bilirubin (≤1 .0 xULN) after 1 year 
of ursodeoxycholic acid (UDCA) treatment are considered as 
responders to treatment . However, alkaline phosphatase (ALP) 
and bilirubin may rise over time . The aim of this study was to 
analyze the prognostic value of increased levels during fol-
low-up . Methods: Patient data were obtained from the interna-
tional Global PBC study group database, comprising long-term 
follow-up data of 4845 patients from 15 centers across 
North America and Europe . UDCA-treated patients with ALP 
≤2 .0xULN and bilirubin ≤1 .0xULN at 1 year follow-up were 
included in this analysis . A composite endpoint of survival and 
liver transplantation was used for survival analyses . Time-de-
pendent Cox regression models were applied. Results: 1820 
patients with ALP levels ≤2 .0 xULN and bilirubin ≤1 .0 xULN 
after 1 year of UDCA were included . Characteristics were as 
following: mean age 55 .5 (SD 11 .6) years, 92% females, 
89% AMA positive, median year of diagnosis 1998 (IQR 
1993-2004) and a median follow-up of 7 .4 (3 .7-11 .3) years . 
A majority of 1264 patients remained to have a sustained 
response with ALP levels <2 .0 xULN and bilirubin levels <1 .0 
xULN (17 needed liver transplantation and 79 died, of whom 
13 from liver-related causes) . Only 556 patients reached ALP 
levels >2 .0 xULN and/or bilirubin levels >1 .0 xULN during 
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follow-up . At 5-year, 10-year and 15-year follow-up this was 
23 .3%, 38 .2% and 45 .6% respectively . When comparing sus-
tained responders to patients developing ALP >2 .0xULN and/
or bilirubin >1 .0xULN over time, 5-year survival rates were 
90 .4% vs 82 .5%, as compared to 83 .3% vs 64 .3% at 10 
years and 73 .7% vs 50 .2% at 15 years (P-value < .0001) . The 
accompanying hazard ratio was 3 .26 (95% CI 2 .44-4 .36, 
P-value < .0001) . When performing a multivariable analysis 
to estimate risk of an increase in ALP or bilirubin levels during 
follow-up, male sex (P< .0001), elevated AST (P< .0001), ALT 
(P< .0001), younger age at start treatment (P=0 .048), ALP lev-
els (P< .0001) and bilirubin (P< .0001) remained significant . 
Conclusions: Approximately 40% of UDCA-treated PBC patients 
with ALP <2 .0xULN and bilirubin levels <1 .0xULN after one 
year of UDCA treatment (initial responders) developed ele-
vated ALP or bilirubin levels during 10-year follow-up, resulting 
in a decreased liver transplant-free survival . Of initial respond-
ers, males and younger PBC patients have an increased risk of 
these increases in ALP and bilirubin over time .
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Epidemiology and natural history of primary biliary 
cholangitis in Hong Kong: Results from the public 
healthcare system database from 2000 to 2015 
Ka-Shing Cheung, Wai-Kay Seto, James Fung, Ching-Lung Lai, 
Man-Fung Yuen; Medicine, Queen Mary Hospital, The University 
of Hong Kong, Hong Kong, Hong Kong
Objectives: The epidemiology and outcomes of primary bil-
iary cholangitis (PBC) have not been studied systematically 
in Hong Kong (HK) . We aimed to determine the prevalence, 
incidence, adverse outcomes and fatality of PBC in HK which 
has a population of around 7 .2 million . Methods: We retrieved 
data from Hong Kong Hospital Authority Clinical Data Analy-
sis and Reporting System (CDARS) and Clinical Management 
System (CMS) . The database covers the whole public hospital 
network in Hong Kong, which represents about 90% of total 
health care services . PBC cases from the year of 2000 to 2015 
were identified with the International Classification of Diseases 

(ICD)-9 code of 571 .6 . We estimated the age- and sex-specific 
prevalence and incidence rates of PBC, and analysed adverse 
outcomes including hepatocellular carcinoma (HCC), need of 
liver transplantation and death . Results: A total of 1,016 PBC 
patients aged at least 20 were identified between 2000 and 
2015 (female-to-male ratio 4:1, mean ± standard deviation 
age at diagnosis 62 .0 ± 13 .5 years) . By using the 2000 HK 
population as the reference population, the estimated average 
age/sex-adjusted prevalence was 56 .4 per million, and aver-
age annual incidence rate was 8 .4 per million person years 
(12 .2 and 3 .8 per million person years in women and men, 
respectively) . Age/sex-adjusted prevalence of PBC increased 
from 31 to 82 per million between 2000 and 2015 (poisson 
P < 0 .001) . Age/sex-adjusted annual incidence rate of PBC 
increased from 6 .7 to 8 .1 per million person years between 
2000 and 2015 (poisson P = 0 .002) . There were 50 new 
HCC cases (4 .9% of total PBC cases; women, n=21; men, 
n=29; mean age 72 .3 ± 11 .8 years) . Liver transplantation was 
performed in 49 patients (4 .8% of total PBC cases; women, 
n=40; men, n=9; mean age 54 .6 ± 7 .6 years) . The mean 
life expectancy was 71 .5 ± 13 .9 years . Case fatality rate 
decreased from 10 .8% in 2000 to 5 .4% in 2014 (poisson P 
= 0 .001) . Conclusions: This is the first population-based study 
of the epidemiology of PBC in Hong Kong . There is a consid-
erable increase in both the prevalence and incidence of PBC, 
which is associated with significant mortality . Newer therapies 
are warranted to tackle the increasing disease burden .
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Hydrophobic Bile Acids Suppress Expression of Ae2 in 
Biliary Epithelial Cells and Induce Bile Duct Inflammation 
in Primary Biliary Cholangitis
Satomi Hisamoto2, Shinji Shimoda2, Kenichi Harada3, Sho Iwa-
saka2, Shinya Onohara2, Yong Chong2, Minoru Nakamura5, Yuki 
Bekki4, Tomoharu Yoshizumi4, Toru Ikegami4, Yoshihiko Mae-
hara4, Xiaosong He1, M. Eric Gershwin1, Koichi Akashi2; 1Inter-
nal Medicine, University of California, Davis, CA; 2Department 
of Medicine and Biosystemic Science, Graduate School of Med-
ical Sciences, Kyushu University, Fukuoka, Japan; 3Department 
of Human Pathology, Kanazawa University Graduate School of 
Medicine, Kanazawa, Japan; 4Department of Surgery and Sci-
ence, Graduate School of Medical Sciences, Kyushu University, 
Fukuoka, Japan; 5Clinical Research Center in National Hospital 
Organization, Nagasaki Medical Center and Department of Hepa-
tology, Nagasaki University Graduate School of Biomedical Sci-
ences, Omura, Japan
Background: Understanding the mechanisms of chronic inflam-
mation in primary biliary cholangitis (PBC) is essential for suc-
cessful treatment . Earlier work has demonstrated that patients 
with PBC have reduced expression of the anion exchanger 2 
(AE2) on biliary epithelial cells (BEC) and deletion of AE2 gene 
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has led to a PBC-like disorder in mice . Methods: To directly 
address the role of AE2 in preventing PBC pathogenesis, 
we took advantage of our ability to isolate human BEC and 
autologous splenic mononuclear cells (SMC) . We studied the 
influence of hydrophobic bile acids, in particular, glycocheno-
deoxycholic acid (GCDC), on AE2 expression in BEC and the 
subsequent impact on the phenotypes of BEC and local inflam-
matory responses . Results: We demonstrate herein that GCDC 
reduces AE2 expression in BEC through induction of reactive 
oxygen species (ROS), which enhances senescence of BEC . In 
addition, a reduction of AE2 levels by either GCDC or another 
AE2 inhibitor upregulates expression of CD40 and HLA-DR 
as well as production of IL-6, IL-8 and CXCL10 from BEC in 
response to toll like receptor ligands, an effect suppressed 
by inhibition of ROS . Importantly, reduced AE2 expression 
enhances the migration of autologous splenic mononuclear 
cells (SMC) towards BEC . Conclusion: In conclusion, our data 
highlight a key functional role of AE2 in the maintenance of the 
normal physiology of BEC and the pathogenic consequences 
of reduced AE2 expression, including abnormal intrinsic char-
acteristics of BEC and their production of signal molecules that 
lead to the chronic inflammatory responses in small bile ducts .
Disclosures:
The following people have nothing to disclose: Satomi Hisamoto, Shinji Shi-
moda, Kenichi Harada, Sho Iwasaka, Shinya Onohara, Yong Chong, Minoru 
Nakamura, Yuki Bekki, Tomoharu Yoshizumi, Toru Ikegami, Yoshihiko Maehara, 
Xiaosong He, M . Eric Gershwin, Koichi Akashi
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IgG4-associated cholangitis in patients resected for pre-
sumed perihilar cholangiocarcinoma
Lowiek M. Hubers1, Robert J. Coelen2, Eva Roos2, Joanne Verheij3, 
Thomas van Gulik2, Ulrich Beuers1; 1Gastroenterology & Hepatol-
ogy and Tytgat Institute for Liver and Intestinal Research, Academic 
Medical Center, Amsterdam, Netherlands; 2Surgery, Academic 
Medical Center, Amsterdam, Netherlands; 3Pathology, Academic 
Medical Center, Amsterdam, Netherlands
BACKGROUND Distinguishing perihilar cholangiocarcinoma 
(CCA; Klatskin tumor) from benign forms of sclerosing chol-
angitis affecting the hilar bile ducts is challenging, since his-
tological confirmation is difficult to obtain by brush or biopsy 
and accurate non-invasive diagnostic tests were lacking so far . 
Immunoglobulin G4-associated cholangitis (IAC), an imitator 
of CCA, is a newly recognized inflammatory disease that can 
present as sclerosing cholangitis with or without (peri-)hilar 
tumor formation, can be accurately diagnosed with a novel 
qPCR test1, and is responsive to corticosteroid treatment . The 
aim of this study was to investigate the incidence of IAC in 
patients resected for presumed CCA over a period of 30 years . 
MATERIAL &METHODS Benign liver and bile duct resection 
specimens without signs of malignancy of patients resected 
for presumed CCA in the Academic Medical Center between 
1984 and 2015 were identified from a database . Histological 
sections were stained for IgG4+ B cells and scored accord-
ing to international consensus criteria for lymphoplasmacytic 
infiltration, storiform fibrosis and obliterative phlebitis . The 
combination of >10 IgG4+ B cells/high-power field together 
with two histological consensus criteria was considered highly 
suggestive of IAC . RESULTS Of the 320 patients that had 
undergone liver and bile duct resection for presumed CCA, 46 
patients (14%) were found to have a benign stricture and/or 
tumor and no CCA . Histological criteria for IAC were fully met 
by 17 of the 46 patients (37%) . The remaining patients (n=29) 
were diagnosed with unclassified sclerosing inflammation for 
which also IAC cannot be excluded . CONCLUSION Benign 
biliary disorders mimicking perihilar cholangiocarcinoma led 

to a considerable number of extended liver resections during 
the last three decades . Histological consensus criteria of IAC 
were fully met in more than a third of these patients . Novel 
accurate diagnostic tests for IAC1 might reduce misdiagnosis 
and unnecessary extended surgery . 1Doorenspleet, Hubers et 
al. Hepatology 2016;epub ahead of print
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Ulrich Beuers - Consulting: Intercept via University of Amsterdam, Novartis via 
University of Amsterdam; Grant/Research Support: Norwegian and American 
PSC Patient Foundations, German (DCCV), ; Patent Held/Filed: Method for diag-
nosing IgG4 related diseases; Speaking and Teaching: Falk Foundation, Gilead, 
Roche, Shire, Intercept, Novartis, Zambon
The following people have nothing to disclose: Lowiek M . Hubers, Robert J . 
Coelen, Eva Roos, Joanne Verheij, Thomas van Gulik

389
Th17 cells are increased in patients with Primary Scle-
rosing Cholangitis (PSC)
Lilly K. Kunzmann, Tanja Schoknecht, Stephanie Stein, Ansgar W. 
Lohse, Johannes Herkel, Dorothee Schwinge, Christoph Schramm; 
First Department of Medicine, University Medical Center Ham-
burg-Eppendorf, Hamburg, Germany
Introduction: Primary sclerosing cholangitis (PSC) is a chronic 
cholestatic liver disease and immune dysregulation is consid-
ered to be part of disease pathogenesis . Recently, we could 
show that in PSC patients, IL-17-producing T cells are located 
around bile ducts and the in vitro stimulation of peripheral 
blood mononuclear cells (PBMC) with pathogens resulted in 
increased Th17 responses . In this study, we analyzed the role 
of Th17 cells in PSC disease pathogenesis and progression 
and investigated underlying mechanisms leading to increased 
Th17 responses . Methods: 69 patients with PSC, 37 patients 
with primary biliary cholangitis (PBC) and 45 healthy controls 
were included in this study . Disease staging was defined by 
clinical and imaging signs of liver cirrhosis . IL-17 production of 
blood derived CD4+ T cells was analyzed by flow cytometry . 
IL-6 and IL-1β production from blood derived monocytes was 
analyzed by ELISA after in vitro stimulation with heat-inacti-
vated C.albicans for 24 hours . For Th17 differentiation assays 
blood derived naïve CD4+ T cells were cultured for 12 days in 
the presence of IL-6, IL-1β, IL-23 and TGFβ . Th17 differentiation 
was analyzed by flow cytometry . Results: We observed signifi-
cantly increased numbers of peripheral blood IL-17 producing 
CD4+ T cells in PSC patients compared to control groups (PSC: 
2 .52% vs . Healthy: 1 .67% vs . PBC: 1 .61%, p= 0 .0007) . Fur-
thermore, increased frequencies of Th17 cells in PSC patients 
correlated with advanced stage of disease (advanced PSC: 
3 .79% vs . PSC: 2 .17% vs . Healthy: 1 .70% vs . advanced 
PBC: 1 .78% vs . PBC: 1 .7%, p= 0 .0006), indicating a poten-
tial role of IL-17 in disease progression . Monocytes from PSC 
patients produced significantly more IL-1β (PSC: 18901 pg/
ml vs . Healthy: 14698, p=0 .046) and IL-6 (PSC: 46603 pg/
ml vs . Healthy: 35903 pg/ml, p= 0 .037) than healthy controls 
upon stimulation with C .albicans . Both cytokines are required 
for Th17 cell differentiation . Additionally, in in vitro conver-
sion assays we found that naïve CD4+ T cells, isolated from 
PSC patients, showed an increased differentiation towards a 
Th17 phenotype compared to control groups (PSC: 1 .36% vs . 
Healthy: 0 .41% vs . PBC: = 0 .31%, p= 0 .0002) . Conclusions: 
Patients with PSC showed higher frequencies of Th17 cells 
in peripheral blood and these frequencies were associated 
with disease stage . We identified monocytes from PSC patients 
to produce more cytokines required for Th17 differentiation . 
Additionally, the ability of naïve CD4+ T cells to convert into 
Th17 cells in vitro was increased in PSC . Together these results 
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should stimulate further research into the pathogenic role of 
IL-17 in this liver disease .
Disclosures:
Christoph Schramm - Consulting: Intercept Pharmaceuticals; Speaking and Teach-
ing: Falk Foundation
The following people have nothing to disclose: Lilly K . Kunzmann, Tanja Schok-
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Evaluation of elevated serum IgG4 in patients with pri-
mary biliary cholangitis
Maria Elena Pascu1, Toni Pflug2, Miriam Riedel2, Björn Mar-
tens3, Daniela Paclik3, Eckart Schott3, Bertram Wiedenmann3, 
Thomas Berg2, Tobias Müller3; 1Martin-Luther Krankenhaus, Innere 
Medizin, Berlin, Germany; 2Klinik und Poliklinik für Gastroenterol-
ogie und Rheumatologie, Sektion Hepatologie, Universitätsklinikum 
Leipzig, Leipzig, Germany; 3Medizinische Klinik m.S. Hepatologie 
und Gastroenterologie, Campus Virchow Klinikum, Charité - Uni-
versitätsmedizin Berlin, Berlin, Germany
Background and Aims: Elevated serum immunoglobulin 4 
(IgG4) levels may affect the natural and treatment-induced 
course of patients with chronic inflammatory biliary diseases 
such as primary sclerosing cholangitis (PSC) and IgG4-asso-
ciated cholangitis (IAC) . The aim of the present study was to 
determine the prevalence of elevated serum IgG4 levels and 
to characterize the clinical long-term outcome in a well-char-
acterized cohort of patients with primary biliary cholangitis 
(PBC) in our tertiary care university center . Methods: Serum 
IgG4 concentrations were measured in stored sera from 229 
PBC patients collected at first presentation at our institution . 
Baseline characteristics and the subsequent natural respectively 
ursodeoxycholic acid (UDCA)-induced long-term outcome were 
compared between PBC patients with normal serum IgG4 and 
PBC patients with elevated serum IgG4 . Cox proportional haz-
ard regression analysis was performed to identify prognostic 
factors for the study endpoints liver-related death or orthotopic 
liver transplantation (OLT) . Kaplan-Meier estimates were com-
pared with the expected survival of matched German controls . 
Results: In total, 4 .4% (n=10) of 229 PBC patients exhibited 
elevated serum IgG4 (>125mg/dl) at baseline visit . In PBC 
patients with elevated serum IgG4, liver biochemistry indi-
cated enhanced liver damage suggesting a more pronounced 
cholestasis compared to PBC patients with normal serum IgG4 
levels . At the end of follow-up (mean: 6 .5 years) no liver-related 
death under UDCA treatment was encountered in both groups . 
However, none of the PBC patients with elevated serum IgG4 
achieved complete normalization of liver tests under UDCA 
treatment at last follow-up visit compared to 17 .8% in the 
group of PBC patients with normal serum IgG4 . Moreover, 
PBC patients with elevated serum IgG4 exhibited significantly 
higher OLT rates in the study observation period (p=0 .011) . 
Conclusions: Our data suggest that elevated serum IgG4 can 
be found in a small proportion of PBC patients, which may be 
associated with enhanced liver damage and a more aggres-
sive disease course in the long-term outcome .
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Interleukin-33 levels as predictors for disease remission 
and progression in patients with primary biliary cholan-
gitis
Kazumichi Abe, Atsushi Takahashi, Masashi Fujita, Manabu 
Hayashi, Ken Okai, Hiromasa Ohira; Gastroenterology&Rheuma-
tology, Fukushima Medical University, Fukushima, Japan
Background and aim: Interleukin-33 (IL-33) was recently 
described as a new member of the interleukin-1 family, 
whose members have pro-inflammatory activities . IL-33 and 
its soluble receptor ST2 were implied in the pathogenesis of 
autoimmune disease . The aim of this study is to evaluate the 
association between serum IL-33 and soluble ST2 levels with 
disease remission and progression in primary biliary cholan-
gitis (PBC) patients . Methods: Subjects were 37 PBC patients 
diagnosed at our hospital . The control population included 
10 healthy individuals and 37 autoimmune hepatitis patients . 
We measured the IL-33 and soluble ST2 concentrations in sera 
of patients with PBC before and after treatment . Correlations 
with laboratory test values of patients with PBC were assessed . 
Relationships with liver histological findings (Nakanuma clas-
sification) and treatment response were also assessed . Results: 
PBC patients had the following characteristics: mean age, 
58±11 years; male/female ratio, 7:30; laboratory parame-
ters (pre-treatment/post-treatment): ALT 57±38/29±19 U/L, 
ALP 555±353/334±150 U/L, IgM 490±338/290±220 mg/
dl; presence/absence of chronic non-suppurative destructive 
cholangitis (CNSDC), 19/18; and Nakanuma classification 
(0/1/2/3): cholangitis activities 10/3/6/18, hepatitis activi-
ties 10/9/16/2, fibrosis score 9/10/15/3 . Serum IL-33 levels 
were significantly higher in PBC compared with healthy con-
trols and autoimmune hepatitis (p<0 .05), and were not signifi-
cantly correlated with laboratory parameters . Liver histology 
and IL-33 levels were related as follows: absence/presence of 
CNSDC (p<0 .05); cholangitis activities (0-1/2-3) (p<0 .05); 
and fibrosis score (0/1-3) (p<0 .005), with higher IL-33 levels 
observed with disease progression . Multivariate logistic regres-
sion analysis was performed, and serum IL-33 levels were inde-
pendent factors for cholangitis activities 2≤ (odds ratio 1 .61, 
95% confidence interval 1 .05-2 .46, p<0 .05) and fibrosis 
score 1≤ (odds ratio 2 .57, 95% confidence interval 1 .13-5 .82, 
p<0 .05) . Serum IL-33 levels in PBC patients resistant to treat-
ment with ursodeoxycholic acid were significantly increased 
before treatment and were not significantly decreased after 
treatment compared to those in PBC patients responsive to 
treatment . Soluble ST2 levels did not correlate with clinicopath-
ological findings and there were no significant differences after 
treatment . Conclusions: Serum IL-33 levels might be useful as 
predictors for disease remission and progression of PBC .
Disclosures:
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Efficacy of denosumab on progression of osteoporosis 
in autoimmune liver diseases
Kenichi Ikejima, Reiko Yaginuma, Kazuyoshi Kon, Tomonori Aoy-
ama, Akira Uchiyama, Shunhei Yamashina, Sumio Watanabe; 
Department of Gastroenterology, Juntendo University Graduate 
School of Medicine, Tokyo, Japan
Background: Osteoporosis is a major complication of autoim-
mune liver diseases including primary biliary cholangitis (PBC), 
in which impaired secretion of bile results in malabsorption of 
Vitamin D . Further, steroid-induced osteoporosis is often seen in 
autoimmune hepatitis (AIH) . In this study, we evaluated the effi-
cacy of denosumab, a human monoclonal antibody to receptor 
activator of nuclear factor kappa-B ligand (RANKL), in patients 
with PBC and AIH . Methods: Biopsy-proven patients with PBC 
(13 cases) and steroid-treating AIH (7 cases), who showed 
overt osteoporosis by dual-energy X-ray absorptiometry (DEXA) 
were enrolled in this study . PBC groups included 10 naïve cases 
(male: 1 case, female: 9 cases), and 3 female cases pretreated 
with bisphosphonates . All of AIH group were female, including 
5 naïve and 2 bisphosphonate-pretreated patients . Patients 
were received repeated injections of denosumab (60 μg) with 
interval of 6 months, in combination with daily oral Vitamin D 
analog (eldecalcitol), for 12 months treatment period . Serum 
bone resorption markers and DEXA were monitored before 
and every 6 months during the treatment period . Results: 
Average ages of PBC and AIH patients at entry period were 
67 .6±9 .5 and 62 .5±10 .5 year-old, respectively . Disease dura-
tions of each group were 26-293 months and 8-332 months, 
respectively . In PBC group, DEXA T-scores of lumbar spine 
were significantly improved following 12-months treatment 
with denosumab (pre-treatment: -2 .28±1 .28; post-treatment: 
-1 .95±1 .67, p=0 .008) . Serum levels of bone-type alkaline 
phosphatase (BAP) and tartrate-resistant acid phosphatase 
5b (TRACP-5b) were also improved significantly (p<0 .001, 
p=0 .004) . During the treatment period, one case suffer a frac-
ture of humerus at 11 month, and another case showed latent 
hypocalemia, which was reversed soon after administration 
of oral calcium formulation . On the other hand, T-scores in 
AIH groups also improved significantly, the pre- and post-treat-
ment levels being -2 .66±0 .44 and -2 .33±0 .51, respectively 
(p=0 .018) . In these patients, both BAP and TRACP-5b levels 
were also improved significantly (p=0 .007, p=0 .031) . All of 
the AIH patients were treatable for 12 months with no overt 
adverse effects . Conclusions: Once per half year injections of 
denosumab are effective for prevention of osteoporosis in both 
PBC and steroid-treating AIH patients with minimal adverse 
effects . Since osteoporosis in these patients often causes patho-
logical fractures, which unable activities of daily living (ADL), 
treatment with denosumab is a promising option for improving 
long-term quality of life (QOL) in patients with autoimmune liver 
diseases .
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Clinical study start-up time lines for rare orphan dis-
eases: Can we do better? The example of Primary Bili-
ary Cholangitis
Monika Varga1, Afshawn Chakamian2, Virginia Chow3, Pol 
Boudes1; 1CymaBay Therapeutics, Inc., Newark, CA; 2PRA Health 
Sciences, San Diego, CA; 3Liver Unit, University of Calgary, Cal-
gary, AB, Canada
Aim: The recruitment of patients affected with rare orphan dis-
eases into clinical studies is challenging . (NCT02609048/
EudraCT 2015-002698-39) is a 12 week, Phase 2 study 
studying the efficacy and safety of MBX-8025, a potent and 
selective PPAR delta agonist in patients with Primary Biliary 
Cholangitis (PBC) who have an inadequate response to ursode-
oxycholic acid . We report on the study start up timelines . Meth-
ods: Patients were recruited at 53 clinical sites in 5 countries in 
North America (Canada and USA) and Europe (Germany, UK, 
Poland) . We collected time to Health Authorities (HA) approv-
als (from first submission to written approval), time to Institu-
tional Review Board (IRB)/Ethics Committee (EC) approvals 
(from IRB/EC documents provided to site to first submission 
and from first submission to first written approval), and time to 
complete contractual agreement (from contract template pro-
vided to site to full execution) . We calculated the total time to 
activate sites (from agreement to participate to site being able 
to screen a patient) . Time was reported in days and summary 
statistics (mean, standard deviation, median and range) were 
calculated . Results: Mean time (days) to approval or task com-
pletion are provided in the following table Conclusion: Overall, 
sites activation took nearly half a year . Contracts execution 
and HA approvals were the most time consuming activities . 
Wide variation between countries and between sites help to 
identify best and worst practices . We highlight multiple area 
of improvements that could, ultimately, speed up access to 
innovative treatments .
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Obeticholic Acid Does Not Affect the Hepatic Metab-
olism of Hormonal Birth Control in Human Sandwich 
Cultured Hepatocytes
Jeffrey Edwards1, Yuanyuan Zhang1, Jonathan Jackson2, Kenneth 
Brouwer2; 1Intercept Pharmaceuticals, Inc., San Diego, CA; 2Qua-
lyst Transporter Solutions, LLC, Durham, NC
Background: Obeticholic acid (OCA) is a semi-synthetic bile 
acid and a selective potent farnesoid X receptor (FXR) agonist 
in development for several chronic liver diseases including pri-
mary biliary cholangitis (PBC) . FXR regulates genes involved 
in bile acid, lipid, and glucose homeostasis (Adorini 2012) . 
PBC primarily affects women and it is therefore important to 
determine any potential drug-drug interactions (DDI) between 
OCA and hormonal birth control . Hormonal contraceptives are 
primarily metabolized by Phase 1 (CYP3A and/or CYP2C9) or 
by Phase 2 metabolism to glucuronide and sulfate conjugates . 
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Clinical DDI studies demonstrated that OCA had no meaning-
ful effects on the pharmacokinetics of CYP3A4 (midazolam) 
or CYP2C9 (warfarin) probe substrates . However, the effects 
of OCA on metabolizing enzymes, including glucuronidation 
and sulfation, have not been assessed . The UDP glucuronosyl-
transferase (UGT1 and 2) and sulfotransferase (SULT1, 2 and 
4) families are the primary enzymes involved in the glucuro-
nidation and sulfation of hormonal contraceptives and phase 
2 metabolism of xenobiotics in the liver . The aim of this study 
was to evaluate the potential of FXR to regulate the transcrip-
tion of the major liver UGT and SULT genes and the enzymatic 
activity to determine any potential DDI between OCA and 
hormonal contraceptives . Methods: Female sandwich-cultured 
human hepatocytes (SCHH; N=3) were exposed to OCA and 
its active metabolites glyco-OCA and tauro-OCA (0 .00316 
to 3 .16 μM) for 72 hours . In addition, female SCHH were 
exposed to CDCA, the endogenous ligand for FXR, at 100 
μM as a positive control for FXR activation . The relative mRNA 
expression of the UGT super family (UGT1A and UGT2B) and 
SULT family (SULT1, SULT2 and SULT4) were determined after 
incubation with OCA or CDCA relative to non-treated hepato-
cytes . In addition, the effects of OCA and CDCA on the glucu-
ronidation and sulfation of ethinyl estradiol were determined 
to correlate with any transcriptional or translational changes in 
the UGTs and SULTs . Results: OCA and its conjugates had no 
effect on the major UGTs and SULTs mRNA gene expression 
with the exception of UGT1A1 and UGT2B10 . OCA or its 
conjugates at 3 .16 μM modestly induced the mRNA levels of 
UGT1A1 from 0 .88- to 2 .9-fold and UGT2B10 from 2 .6- to 
12-fold relative to the vehicle control . However, the metabolic 
(glucuronidation or sulfation) conversion of ethinyl estradiol 
was not altered with OCA or CDCA . Conclusions: OCA and 
CDCA showed no effect on the metabolism (ie, glucuronidation 
or sulfation) of ethinyl estradiol in female SCHH and therefore, 
a DDI between OCA and hormonal contraceptives is unlikely .
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Impaired biliary bicarbonate umbrella may play a cen-
tral role in deregulated autophagy and cellular senes-
cence in cholangiocytes in primary biliary cholangitis
Motoko Sasaki1, Yasuni Nakanuma2; 1Human Pathology, 
Kanazawa University Graduate School of Medicine, Kanazawa, 
Japan; 2Shizuoka Cancer Centet, Shizuoka, Japan
Background/Aims: Deregulated autophagy may be a central 
player in the pathogenesis of primary biliary cholangitis (PBC) 
by inducing autoimmune process via abnormal expression of 
mitochondrial antigens and also cellular senescence in cholan-
giocytes in bile duct lesions in PBC . Given impaired “biliary 
bicarbonate umbrella” due to dysfunction of anion exchanger 
2 (AE2) may be critical for the toxicity of hydrophobic bile 
acids; glycochenodeoxycholic acid (GCDC) and other stresses 
to cholangiocytes, we examined an association of impaired 
“biliary bicarbonate umbrella” with deregulated autophagy 
and cellular senescence in PBC . Methods: We examined the 
expression of AE2 in cultured cholangiocytes treated with bile 
acids (GCDC, deoxycholic acid [DCA], ursodeoxycholic acid 
[UDCA], tauro-UDCA) and various cytokines (IL-4, IL-13, IFNγ, 
TNFα, TGFβ) . We examined the expression of AE2 in senes-
cent cholangiocytes induced by GCDC, DCA, serum depriva-

tion and Etoposid . The effect of AE2 knockdown using siRNA 
on the induction of cellular senescence was also examined . 
Deregulated autophagy and cellular senescence was assessed 
using an immunocytochemistry for microtubule-associated 
proteins-light chain 3b (LC3) and p62/suquestosome-1 (p62) 
and a detection of senescence-associated b-galactosidase 
(SA-b-gal) activity . We also examined immunohistochemically 
the expression of AE2 and its association with expression of 
autophagy-related markers LC3, p62 and senescent markers 
p16INK4a and p21WAF1/Cip1 in livers taken from the patients 
with PBC (n=48) and 76 control diseased and normal livers, 
such as chronic viral hepatitis . Results: The expression of AE2 
was significantly increased in cultured cholangiocytes treated 
with GCDC, TUDCA, IL-4 and IL-13 (p<0 .05) . The expression 
of AE2 was significantly decreased in senescent cholangio-
cytes induced by GCDC and other stresses (p<0 .05) . Autoph-
agy and deregulated autophagy with p62 accumulation were 
induced in cultured BECs treated with GCDC . Cellular senes-
cence was significantly increased by knockdown of AE2 using 
siRNA even in control culture condition (p<0 .05) and treat-
ment with GCDC and DCA tended to further accelerate cellular 
senescence . The expression of AE2 was significantly decreased 
in small bile ducts involved in cholangitis in PBC, compared 
with control livers (p<0 .05) . The decreased expression of AE2 
was correlated with deregulated autophagy with LC3 and p62 
expression and cellular senescence with increased expression 
of p16INK4a and p21WAF1/Cip1 in PBC . In conclusion, Impaired 
biliary bicarbonate umbrella may be involved in deregulated 
autophagy and cellular senescence in cholangiocytes in PBC .
Disclosures:
The following people have nothing to disclose: Motoko Sasaki, Yasuni Nakanuma
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Bile acids as potential regulators of gut microbiome: 
evidence for a reduced deoxycholate processing in PBC
Raoul Poupon1, Christophe Corpechot1,2, Olivier Chazouillères1,2, 
Yves Chrétien2, Lydie Humbert4, Dominique Rainteau3,4; 1Cen-
tre de référence des maladies inflammatoires des voies biliaires, 
Hôpital Saint-Antoine, Assistance Publique - Hôpitaux de Paris, 
Paris, France; 2Inserm UMR_S938, Université Pierre et Marie 
Curie, Paris, France; 3Service de Biochimie, Hôpital Saint-Antoine, 
Assistance Publique - Hôpitaux de Paris, Paris, France; 4Inserm 
UMR_7203, Université Pierre et Marie Curie, Paris, France
Background: Bile acids (BA) appear to be major regulators of 
the gut microbiome . In human liver diseases and experimen-
tally, low BA levels entering the intestine have been shown to 
be linked to reduced formation of deoxycholate (DCA) and 
bacterial dysbiosis associated with a decrease in Firmicutes 
members and an increase in pro-inflammatory and poten-
tially pathogenic taxa (Enterobacteriaceae) . Aim /Methods: 
To determine whether BA disrupted homeostasis in primary 
biliary cholangitis (PBC) could lead to dysbiosis via a reduced 
formation of DCA we analysed by a highly sensitive and accu-
rate HPLC/LC MS-MS method the fasting blood BA profile in 
patients with PBC receiving UDCA . BA analysis was performed 
in 90 patients and analyzed according to whether they had 
early (I-II) or late (III-IV) histological stages or whether they were 
responders or non responders to 13-15 mg/Kg/day UDCA 
(according to Paris 1 criteria) . Severe forms of the disease were 
defined by advanced stages or non-response to UDCA . The 
results were compared to those obtained in 19 healthy subjects 
and 10 untreated cholestatic PBC patients . Results: UDCA was 
the major circulating BA in treated PBC patients . However, the 
3–sulfate-glyco UDCA (the putative inactive metabolite product) 
constituted 40% and 60% of blood levels (in non severe vs 
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severe forms of PBC) . Secondary BA formation as assessed by 
the DCA/cholic acid (CA) ratio was found to be significantly 
reduced in early stage disease (DCA/CA = 1 .65 ± 0 .64) as 
compared to healthy controls (DCA/CA = 2 .50 ± 0 .66) and 
the reduction was more pronounced in severe forms of PBC 
(histological stage: 0 .32 ± 0 .11 vs 1 .65 ± 0 .64; response to 
UDCA: 0 .37 ± 0 .22 vs 2 .5 ± 1 .30, P< .0001) . Most of the 
LCA was under 3-sulfate LCA (80%) whatever the severity of 
PBC . The LCA/chenodeoxycholic acid (CDCA) ratio tended 
to be lower in severe forms (0 .18 ± 0 .03 vs 0 .37 ± 0 .29) but 
the difference remains at the limit of significance suggesting 
that UDCA epimerisation to CDCA counterbalanced the impact 
of reduced dehydroxylation rate . These results differed mark-
edly from those obtained in untreated cholestatic patients . In 
the untreated patients DCA/CA and LCA/CDCA ratios were 
respectively 0 .02 ± 0 .007 and 0 .008 ± 0 .01 . Conclusion: 
This work provides evidence for an altered deoxycholate pro-
cessing in particular in the severe forms of PBC . UDCA admin-
istration restores a normal processing in those who respond 
biochemically to the BA but not in those with advanced dis-
ease or non responders . Our results suggest that disruped BA 
homeostasis in PBC might lead to enteric dysbiosis which in 
turn could shape the pathophysiology and therapy of this auto-
immune disease .
Disclosures:
Christophe Corpechot - Consulting: Intercept Pharmaceuticals
Olivier Chazouillères - Consulting: MAYOLY-SPINDLER, INTERCEPT; Grant/
Research Support: APTALIS
The following people have nothing to disclose: Raoul Poupon, Yves Chrétien, 
Lydie Humbert, Dominique Rainteau
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Primary sclerosing cholangitis with cholelithiasis is a 
distinct phenotype with worse symptoms, decompensa-
tion-free & transplant-free survival
Rowena Almeida, Ambreen Arif, Angela C. Cheung; University of 
Toronto, Toronto, ON, Canada
Background: Classically, the presence of cholelithiasis favors 
a diagnosis of secondary rather than primary sclerosing 
cholangitis (PSC) . Aim: To determine whether PSC patients 
+/- cholelithiasis are distinct entities with different outcomes . 
Method: A retrospective cohort study was conducted with 
adults with large-duct PSC . Cholelithiasis & disease distribu-
tion were determined with baseline & follow-up imaging . Cox 
regression was used to determine predictors of poor composite 
outcome (decompensation, liver-related death or transplant) . 
Results: 113/198 charts were included (73 no cholelithiasis 
[NCL]; 40 cholelithiasis [CL]) . Less women had CL (p= .005); 
there were no other differences in baseline parameters (ie . 
disease distribution (p= .76), IgG4 level (p= .27), inflammatory 
bowel disease (IBD) (p= .40), type of IBD (p= .68) . By the end, 
the CL group was more likely to be cirrhotic (65% vs 43%, 
p= .02), with intermediate/high Mayo Risk Scores (64% vs 
36%, p= .04) & worse symptoms (jaundice, fatigue, pruritus, 
cholangitis), & worse outcome (p= .008), but similar rates of 
hepatobiliary cancer . The presence of cholelithiasis was an 
independent predictor of the composite outcome when adjust-
ing for a) age, cirrhosis, & ALP (HR 4 .6, 95%CI 1 .9-11 .0, 
p= .001) and b) sex, ethnicity & ursodeoxycholic acid (UDCA) 
use (similar HRs) . Conclusion: PSC with cholethiasis is a dis-
tinct phenotype of PSC, with worse symptoms and composite 
outcome . The presence of cholethiasis may partly explain the 
variability in the natural history of PSC across different studies . 
Modification of bile lithogenicity with therapies such as UDCA 

may alter symptom profile and prognosis in certain patients 
with PSC .

Disclosures:
The following people have nothing to disclose: Rowena Almeida, Ambreen Arif, 
Angela C . Cheung
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Evolving Demographic Trends in Liver Transplant Wait-
list for Primary Biliary Cholangitis
George Cholankeril1,2, Ryan B. Perumpail3, Eric R. Yoo4, Meng-
han Hu5, W. Ray Kim3, Aijaz Ahmed3; 1Internal Medicine, Roger 
Williams Medical Center, Providence, RI; 2Internal Medicine, 
Boston University School of Medicine, Boston, MA; 3Division of 
Gastroenterology and Hepatology, Stanford University School of 
Medicine, Stanford, CA; 4Medicine, University of Illinois College 
of Medicine, Chicago, IL; 5Biostatistics, Brown University Public 
School of Health, Providence, RI
Background and Aims  Primary biliary cholangitis (PBC) has 
been shown to primarily afflict young and middle-aged Cau-
casian women . Yet with increased awareness and improved 
detection over the last decade, changes within the PBC cir-
rhotic patients needing liver transplant (LT) surgery have not 
been evaluated . We aim to evaluate changing demographic 
variables and co-morbidities in patients with PBC on the LT 
waitlist (WL) . Methods Using the United Network for Organ 
Sharing (UNOS) database, we compared demographic data 
and co-morbidities (Table) in PBC candidates awaiting LT from 
2000 to 2014 (Era 1, 2000-2004; Era 2, 2005-2009; Era 
3, 2010-2014) . Results Overall from 2000-2014, there were 
5,472 PBC candidates on the WL for LT . Within the three Eras, 
the number of PBC LT candidates declined (Era 1: 2438, Era 2: 
2250, Era 3: 2099) . PBC LT candidates also became progres-
sively older (median age in years, Era 1: 53, Era 2: 56, Era 3: 
57) . During the three Eras (Table), there was a significant rise 
in the proportion of males (Era 1: 12 .8%, Era 2: 13 .2%, Era 3: 
15 .3%, p < 0 .01) and Hispanics (Era 1: 11 .7%, Era 2: 14 .3%, 
Era 3: 17 .0%, p < 0 .01), and a significant decline in the pro-
portion of Caucasians (Era 1: 81 .1%, Era 2: 76 .5%, Era 3: 
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72 .2%, p < 0 .01) . With regards to co-morbidities, there was 
a rising prevalence in diabetes - Era 1: 11 .7%, Era 2: 13 .3%, 
Era 3: 15 .1%, p < 0 .01; and hepatocellular carcinoma (HCC) 
- Era 1: 0 .1%, Era 2: 1 .2%, Era 3: 2 .4%, p < 0 .01 . Discussion  
PBC cohort awaiting LT is evolving with increasing age and 
rising proportion of males and Hispanics . A broader approach 
to identifying the population at-risk should be considered .

Disclosures:
W . Ray Kim - Advisory Committees or Review Panels: Intercept, Gilead Sciences, 
Merck
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Eric R . Yoo, Menghan Hu
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Prediction of liver transplant waiting list mortality for 
primary sclerosing cholangitis: MELD vs revised Mayo 
risk score
Adam Doyle, Aloysious D. Aravinthan, Assaf Issachar, Cynthia 
Tsien, Mamatha Bhat, Nazia Selzner, Les Lilly, Eberhard L. Renner; 
Multi-organ Transplant Unit, Toronto General Hospital, Toronto, 
ON, Canada
Background: The use of etiologically non-specific prognostic 
scores (such as MELD) for transplant allocation in cholestatic 
liver disease has been questioned . The Mayo Revised Natural 
History Model (Mayo risk score) is a prognostic model for sur-
vival in Primary Sclerosing Cholangitis (PSC) . Aim: To compare 
MELD and the Mayo risk score in predicting 3-month waiting 
list mortality for liver transplantation . Methods: We performed 
a retrospective, single centre review of patients listed for liver 
transplantation for PSC between September 1992 and Febru-

ary 2016 . Patients were excluded from analysis if they had 
either hepatocellular carcinoma or cholangiocarcinoma, or if 
they received a liver transplant less than 3 months from listing . 
MELD, Na-MELD, and Mayo risk scores were calculated for all 
patients at the time of listing . Prognostic utility of each score 
was evaluated using ROC curves, with 3-month mortality used 
as the outcome . Results: 148 patients were eligible for analysis . 
A total of 111 (75%) proceeded to transplant, 29 (20%) died 
on the waiting list, and 8 (5%) remain on the active waiting 
list . Ten (7%) died within 3 months of listing . The area under 
the ROC for MELD was 0 .854 (95%CI 0 .705-1 .000), for 
Na-MELD was 0 .921 (95%CI 0 .847-0 .995), and for the Mayo 
risk score was 0 .881 (95%CI 0 .798-0 .964) . Differences in the 
area under the ROC between the Mayo risk score and either 
MELD or Na-MELD were not statistically significant (p>0 .05) . 
Conclusions: The MELD and Na-MELD scores are equivalent to 
the Mayo risk score in predicting 3-month mortality in patients 
with PSC awaiting liver transplantation . This study supports the 
ongoing use of a MELD based system for organ allocation in 
PSC .

Disclosures:
Eberhard L . Renner - Advisory Committees or Review Panels: Vertex Canada, 
Novartis, Astellas Canada, Roche Canada, Gambro, AbbVIe, BMS, Gilead; 
Grant/Research Support: Novartis Canada, Gilead; Speaking and Teaching: 
Novartis, Astellas Canada, Roche Canada
The following people have nothing to disclose: Adam Doyle, Aloysious D . Ara-
vinthan, Assaf Issachar, Cynthia Tsien, Mamatha Bhat, Nazia Selzner, Les Lilly
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Autoantibodies (aab) to the muscarinic acetylcholine 
receptor 3 (mAchR3) on cholangiocytes are present in 
sera from patients (pts) with autoimmune liver disorders 
and affect its functionality
Sarai Ozvatic1, Tina Tonser1, Beate E. Preuʒ1, Christoph P. Berg3, 
Sorin Tunaru2, Reinhild Klein1; 1Department of Internal Medicine 
II, University of Tuebingen, Tuebingen, Germany; 2Dept. of Phar-
macology, Max-Planck-Institute for Heart and Lung Research, Bad 
Nauheim, Germany; 3Department of internal medicine l, University 
of Tuebingen, Tuebingen, Germany
AAb in pts’ sera are a typical feature in many autoimmune 
disorders . Mostly they are directed against intracellular com-
ponents, and their pathogenetic role is, therefore, still contro-
versial . However, also aab to membrane receptors which are 
directly involved in the pathogenesis of diseases have been 
described as for instance in autoimmune thyroiditis or myas-
thenia gravis . Previously also in pts with Sjoegren syndrome 
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functional aab have been described reacting with the mAchR3, 
which may be responsible for the sicca-symptomes . We have 
recently established a luminescence assay for the demonstra-
tion of anti-mAchR3 aab using Chinese hamster ovary (CHO) 
cells overexpressing the mAchR3; we confirmed their presence 
in pts with Sjoegren’s syndrome but also found them in pts with 
primary biliary cholangitis (PBC) frequently associated with 
this syndrome . Therefore, we wanted to see whether pts’ sera 
of different autoimmune liver disorders react with the mAchR3 
receptor on cholangiocytes . Immunoglobulins (ig) were iso-
lated from sera from pts with PBC (132), primary sclerosing 
cholangitis (PSC; 50), autoimmune hepatitis (AIH; 43), viral 
hepatitis (50), and healthy individuals (129) . The effect of the 
aab on mAchR3 function was determined by a luminometric 
assay using TFK-1 cells, a cholangiocyte cell line shown to 
express the mAchR3, and binding of aab to the cells was also 
investigated by flow cytometry . Specificity of the antibodies 
for mAchR3 was proven by adsorption of the ig-fractions with 
CHO-cells overexpressing the receptor and re-testing them in 
the luminometric assay with TFK-1 . Functional aab increasing 
the mAchR3-activity on TFK-1 cells were detected in 44% of 
the AIH- and 26% of the PBC- but only 14% of the PSC-ig . Ig 
from only 2% of pts with viral hepatitis and 5% of the healthy 
individuals stimulated the receptor function . Inhibitory aab 
were hardly observed . Similar data were obtained by flow 
cytometry with the exception that PBC-sera reacted in this assay 
in only 11% . The aab were predominantly of the IgG-type . 
Antibodies seem not to correlate with stage or activity of the 
diseases . In conclusion we have shown for the first time that ab 
to the mAchR3 present in sera from patients with autoimmune 
liver disease react with this receptor present on cholangiocytes 
hereby altering its functionality . Since this receptor is involved 
in the regulation of the secretory function but also the prolifer-
ation of cholangiocytes it will be of interest to see whether ab 
in pts’ sera may influence these functions not only on TFK-1 cell 
lines but also on primary human cholangiocytes and whether 
bound aab can be detected in liver biopsies .
Disclosures:
The following people have nothing to disclose: Sarai Ozvatic, Tina Tonser, Beate 
E . Preuʒ, Christoph P . Berg, Sorin Tunaru, Reinhild Klein
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Efficacy of Obeticholic Acid in Patients with Primary Bili-
ary Cholangitis and Renal Impairment
Paul J. Pockros3, K. Gautham Reddy2, Janet Owens-Grillo1, Tonya 
Marmon1, Leigh MacConell1; 1Intercept Pharmaceuticals, Inc., San 
Diego, CA; 2The University of Chicago Medicine, Chicago, IL; 
3Scripps Clinic, La Jolla, CA
Background: Primary biliary cholangitis (PBC) is a rare autoim-
mune disease characterized by cholestasis and the presence of 
anti-mitochondrial antibodies (AMA) . Obeticholic acid (OCA) 
is a selective and potent farnesoid X receptor (FXR) agonist indi-
cated for the treatment of PBC . The efficacy of OCA treatment 
was assessed in patients with PBC and renal impairment in this 
post-hoc analysis of a randomized, double-blind (DB), placebo 
(PBO)-controlled, Phase 3, clinical study (POISE) . Methods: 
The primary composite endpoint of POISE was achieving an 
ALP <1 .67x ULN, ≥15% reduction in ALP, and a total bilirubin 
≤ULN at Month 12 . Patients were randomized 1:1:1 to: daily 
PBO, Titration OCA, or 10 mg OCA . Patients randomized to 
Titration OCA started at 5mg and up-titrated to 10 mg OCA if 
they had not yet achieved the primary endpoint and were toler-
ating therapy . Renal function status was categorized by Cock-
croft-Gault calculated creatinine clearance values: normal: > 
80; mild: > 50 to 80; moderate: ≥ 30 to 50; and severe: < 30 

(mL/min) . Results: Of 216 patients enrolled and dosed, 157 
had normal renal function, 51 had mild renal impairment, 8 
had moderate renal impairment, and none had severe renal 
impairment . In patients with normal renal function and mild 
renal impairment, a greater percent of patients receiving OCA 
met the primary endpoint at 12 months versus PBO (Figure) . 
Of the 8 patients with moderate renal impairment 1/3 (33%), 
1/3 (33%) and 0/2 (0%) met the primary endpoint in the 
PBO, Titration OCA, and 10 mg OCA groups, respectively . 
The safety profile was similar across renal function status with 
pruritus being the most common AE . Patients with moderate 
impairment showed a greater incidence of renal and urinary 
AEs, although numbers were small . Conclusion: Patients with 
mild renal impairment responded to OCA treatment, and OCA 
treatment appeared to be safe and well tolerated in patients 
with mild renal impairment . These promising results warrant fur-
ther study to demonstrate safety and efficacy in a larger sample 
of patients with PBC and varying degrees of renal impairment .

Disclosures:
Paul J . Pockros - Advisory Committees or Review Panels: Janssen, Merck, BMS, 
Gilead, AbbVie; Consulting: Lumena, Beckman Coulter; Grant/Research Sup-
port: Intercept, Janssen, BMS, Gilead, Lumena, Beckman Coulter, AbbVie, RMS, 
Merck; Speaking and Teaching: AbbVie, Janssen, Gilead
Janet Owens-Grillo - Employment: Intercept Pharmaceuticals; Stock Shareholder: 
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Primary Biliary Cholangitis-Associated Hospitalizations 
in the US: A Nationwide Analysis, 2004-2012
Basile Njei2, Thomas R. McCarty1, David N. Assis2; 1Department 
of Internal Medicine, Yale University School of Medicine, New 
Haven, CT; 2Section of Digestive Diseases, Yale University School 
of Medicine, New Haven, CT
 Background: Population-based studies of primary biliary 
cholangitis (PBC) suggest a rising disease burden despite 
longstanding clinical use of ursodeoxycholic acid (UDCA) . 
However, data on hospitalization trends and outcomes in the 
United States (US) are lacking . Aim: To evaluate the recent 
burden of hospitalizations due to PBC in the US . Methods: The 
National Inpatient Sample (NIS) database was queried for PBC 
patients from 2004-2012 . Cases were identified by discharge 
diagnoses using International Classification of Diseases, 9th 
rev, Clinical Modification (ICD-9-CM) codes . Discharges with 
concurrent autoimmune liver disease were excluded . Secular 
trends were characterized using polynomial regression models . 
Results: 18,562 patients (86% females) with a discharge diag-
nosis of PBC were analyzed . Median age was 55 (IQR 40-60) 
years . In 2004, 1,846 PBC patients were discharged vs . 
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2,059 patients in 2012 (p<0 .001), with an increased rate of 
1 .3% per year . Hospitalization costs per PBC patient increased 
significantly during this time (mean: $30,376 to $45,179, p 
<0 .001) . Further, the rate of PBC and hepatocellular carci-
noma (HCC) co-diagnoses significantly increased, from 0 .71% 
to 1 .36% (p<0 .001) . However, in-hospital mortality rate 
decreased by 41% (4 .7% to 2 .8%; p <0 .001) and length of 
stay (LOS) decreased from 6 .4 to 5 .1 days (p <0 .001) . Trends 
in decompensation, sepsis, HCC, and liver transplantation 
(LT) are shown (Figure) . Summary and Conclusions: Despite 
widespread UDCA use, the burden of PBC associated hospi-
talizations significantly increased between 2004 and 2012 
including admission rates, hospitalization costs, and frequency 
of HCC, while the reduction in inpatient mortality and LOS may 
reflect improved hospital care for liver patients . Future analyses 
should determine whether the introduction of novel therapies 
for UDCA non-responders impacts these trends .

Figure. PBC Trends from 2004-2012
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Normalization of serum cholestasis markers is associ-
ated with improved survival in patients with primary 
sclerosing cholangitis after ballon dilatation
Christian Rupp1,2, Peter Sauer1,2, Andreas Wannhoff1, Kilian Frie-
drich1, Conrad Rauber1, Wolfgang Stremmel1, Karl Heinz Weiss1, 
Daniel Gotthardt1; 1Internal Medicine IV, Universitiy Hospital Hei-
delberg, Heidelberg, Germany; 2Interdisciplinary Endoscopy Unit, 
University Hospital Heidelberg, Heidelberg, Germany
Background & Aims: Primary sclerosing cholangitis (PSC) is 
aggravated by dominant stenosis (DS) of the large bile ducts 
in the majority of cases . In the present study, we analyzed 
the prognostic relevance of improvements in serum cholesta-
sis markers after endoscopic dilatation and their influence 
on re-dilatation-free and transplantation-free survival in PSC 
patients with DS . Methods: The study included all PSC patients 
with DS that were participating in a prospective cohort study 
at our tertiary care center . The final cohort comprises 131 PSC 
patients . Serum cholestasis markers were assessed after endo-
scopic dilatation . Clinical and laboratory data were obtained 
by chart review . Results: Within 1 year, 32 .1% (42/131) of 
the patients achieved normalization of the alkaline phospha-
tase (ALP) level, 52 .7% (69/131) achieved normalization of 
the bilirubin level, and 38 .9% (51/131) achieved normal-
ization of the gamma-glutamyl transferase (GGT) level . The 

rates of re-stenosis were significantly lower among patients 
with normalization of the ALP level, those with normalization 
of the GGT level, and those with normalization of the com-
bination of the 3 serum cholestasis markers than among their 
counterparts (26 .2% vs . 57 .0%, p < 0 .001; 32 .7 vs . 56 .9, 
p = 0 .007; and 30 .6 vs . 53 .3, p = 0 .021, respectively) . The 
transplantation-free survival rates after dilatation therapy were 
higher among patients with normalization of the ALP level, 
those with normalization of the bilirubin level, and those with 
normalization of the combination of the 3 serum cholestasis 
markers than among their counterparts (log-rank: 11 .8 ± 0 .6% 
vs . 15 .8 ± 3 .2%, p = 0 .029; 9 .2 ± 0 .8% vs . 14 .4 ± 1 .9%, 
p = 0 .005; and 11 .8 ± 0 .5% vs . 15 .8 ± 3 .7%, p = 0 .023, 
respectively) . In the multivariate analysis, the Mayo risk score, 
presence of inflammatory bowel disease, and normalizations 
of the ALP level, bilirubin level, and the combination of the 3 
serum cholestasis markers were independently associated with 
transplantation-free survival after the initial endoscopic dilata-
tion . Conclusions: Normalization of the combination of the ALP, 
bilirubin, and GGT levels might be independently associated 
with re-dilatation-free and transplantation-free survival in PSC 
patients with concomitant DS .
Disclosures:
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Europe
Daniel Gotthardt - Advisory Committees or Review Panels: Novartis, Abbvie, 
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Discovery of Neo-epitope Markers of Liver Fibrogene-
sis by Employing Acellular Human Liver Extracellular 
Matrix Scaffold
Diana J. Leeming1, Sarah Rønnow1, Mette J. Nielsen1, Andrea 
Telese2, Walid Al-Akkad2, Luca Frenguelli2, Tu Vinh Luong2, Doug-
las Thorburn2, Morten A. Karsdal1, Giuseppe Mazza2, Massimo 
Pinzani2; 1Biomarkers and Research, Nordic Bioscience, Herlev, 
Denmark; 2UCL Institute for Liver and Digestive Health, Division of 
Medicine, University College London & Royal Free London, Lon-
don, United Kingdom
Background: Primary sclerosis cholangitis (PSC) and alcoholic 
liver disease (ALD) are fibrogenic chronic liver diseases (CLDs) 
eventually leading to cirrhosis and organ failure . Collagens 
and matrix metalloproteinases (MMPs) are key players in extra-
cellular matrix (ECM) turnover and fibrogenesis . ECM remod-
eling during the fibrogenic process results in the release of 
degradation fragments (neo-epitopes) that may be employed 
as serum biomarkers of fibrogenesis . Acellular human liver 
scaffolds with preserved ECM represent an ideal model to char-
acterize the features of released neo-epitopes resulting from 
the interaction between ECM and MMPs . Aim: The aim of this 
study was assess the usefulness of human liver ECM scaffolds 
for fibrosis biomarker discovery by investigating the release 
of specific neo-epitopes following ECM cleavage with fibro-
genesis-related MMPs . Method: Human tissue from healthy, 
alcoholic, and PSC livers were decelluarized with preservation 
of the 3D architecture and the ECM composition . Scaffold sec-
tions were subjected to in vitro cleavage by MMP-2, -3, -8, -9, 
-10, -12, or collagenase . Sections incubated in cleavage buf-
fer were used as control . Neo-epitopes of ECM-proteins were 
assessed in the cleavage solution using specific ELISA assays 
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for MMP generated collagen fragments of types I (C1M), 
III (C3M), IV (C4M2), V (C5M) and VI (C6M), and MMP7 
degraded elastin (ELM7) . Results: When compared to control 
conditions, detectable levels of MMP generated type I, III, IV, VI 
collagen- and elastin neo-epitopes were found in the cleavage 
supernatant . C1M, C3M, C4M and C6M were elevated in 
healthy-, ALD- and PSC liver cleaved by MMP-2 and -9 when 
compared to control (p=0 .046-0 .0001) . Furthermore, C1M 
and C4M2 were elevated in livers cleaved by MMP-12 when 
compared to control (p=0 .03-0 .0001) . None of the collagen 
degradation biomarkers was increased after cleavage with 
collagenase, MMP-3, -8 or -10 . As expected, ELM7 was not 
released from the liver scaffold by any of the MMPs employed, 
but was however released by collagenase (p>0 .01-0 .0001) . 
Remarkably, C3M was significantly elevated following cleav-
age of PSC liver scaffolds when compared to ALD- and healthy 
liver (p<0 .0001) . Conclusion: Neo-epitope markers of ECM 
remodelling were released from normal and diseased human 
liver scaffold by fibrogenesis-related MMPs . The pattern of 
neo-epitope release allowed to distinguish between the differ-
ent MMP cleavages of the scaffold ECM . C3M emerged as a 
potentially distinctive biomarker for fibrosis remodeling in PSC . 
Overall, these data highlight the validity of human liver ECM 
scaffolds for fibrosis biomarker discovery .
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Morten A . Karsdal - Management Position: Nordic Bioscience; Stock Share-
holder: Nordic Bioscience 
Massimo Pinzani - Advisory Committees or Review Panels: Intercept Pharmaceu-
tical, Silence Therapeutic, Abbot, Promethera; Consulting: UCB; Speaking and 
Teaching: Gilead, BMS
The following people have nothing to disclose: Sarah Rønnow, Andrea Telese, 
Walid Al-Akkad, Luca Frenguelli, Tu Vinh Luong, Douglas Thorburn, Giuseppe 
Mazza

405
Novel Biomarkers for the Diagnosis of Primary Biliary 
Cholangitis (PBC) demonstrate utility in AMA-negative 
patients
Mila Garcia2, Gary L. Norman1, Zakera Shums1, Jay Milo1, Susan 
Encabo1, Chelsea Bentow1, Michael Mahler1, Maria Antonia 
Romera2, Odette Vinas2, Albert Pares3; 1INOVA Diagnostics, San 
Diego, CA; 2Centre Diagnostic Biomedic, Hospital Clinic, Barce-
lona, Spain; 3LIver Unit, Hospital Clinic, University of Barcelona, 
Barcelona, Spain
Introduction: Primary biliary cholangitis (PBC) is character-
ized by the presence of anti-mitochondrial antibodies (AMAs) . 
While >90% of patients have AMA-M2, 5-10% of patients with 
clinically-proven PBC are consistently serologically negative for 
AMA-M2 . Antibodies to Kelch-like 12 (KLHL12) and Hexoki-
nase 1 (HK-1) are novel markers of PBC, and their presence 
was evaluated by ELISA in a Spanish cohort of PBC patients 
and disease/healthy controls . Methods: The study included 
250 samples from patients with PBC (n=80), autoimmune hep-
atitis (AIH, n=38), AIH/PBC overlap (n=4), healthy individuals 
(n=30) and relevant disease controls (n=98) which were tested 
for antibodies to a KLHL12 peptide termed KL-p and anti-HK-1 
using prototype ELISAs (Research Use Only, Inova Diagnostics) . 
PBC patients and some disease controls were tested for AMA 
by IIF (NOVA Lite Rat Liver, Kidney, Stomach, Inova Diagnos-
tics) . Overlap AIH/PBC patients (n=4) were excluded from 
performance analysis . Results: Clinical performance of the two 
markers is shown in the table below . Anti-KL-p and anti-HK-1 
antibodies were detected in 18 .8% (15/80) and in 36 .3% 

(29/80) of the PBC patients, respectively . There was minimal 
overlap between anti-KL-p and anti-HK-1 antibody reactivity 
[only 4 (5%) dual positive] . Among the specimens negative 
for AMA-M2 by IIF, 30 .4% (7/23) were positive for either 
anti-KL-p or anti-HK-1 antibodies . Conclusion:  The two novel 
biomarkers KL-p and HK1 demonstrate potential diagnostic util-
ity for PBC in this cohort, especially in the AMA-negative PBC 
patients . Future studies are needed to assess potential clinical 
associations in PBC patients .
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A 48-gene Signature in Formalin-fixed Paraffin-em-
bedded (FFPE) Liver Biopsies Enables Early Prediction of 
Adverse Outcomes in Patients with Autoimmune Hepa-
titis (AIH)
Mu Hao Hsu1, Ellina Lytvyak2, Jeffrey Tompkins1, Aldo J. Mon-
tano-Loza2, Banu Sis1; 1Department of Laboratory Medicine and 
Pathology, University of Alberta, Edmonton, AB, Canada; 2Depart-
ment of Medicine, Division of Gastroenterology and Liver Unit, 
University of Alberta, Edmonton, AB, Canada
Background: Patients with AIH might develop cirrhosis despite 
adequate immune suppression treatment . Clinical and his-
tological variables in AIH cannot reliably predict the risk of 
cirrhosis development . We recently defined and validated a 
48-gene signature for advanced liver fibrosis in microarrays 
of 140 human livers (96% accuracy) . We tested if the 48-mul-
tigene signature in FFPE liver biopsies can accurately predict 
development of cirrhosis in AIH patients . Methods: FFPE liver 
needle biopsies from 55 patients with AIH were profiled for 
expression of 48-genes by NanoString platform . Develop-
ment of cirrhosis was defined by follow-up biopsies or Fibro-
scan-value>17 .6kpa . Adverse outcome was defined as liver 
decompensation, requirement of liver transplantation, and/or 
liver-related death . Results: Of 55 patients, 18% had cirrhosis 
at presentation, 22% developed cirrhosis, 35% did not develop 
cirrhosis, 25% no follow-up biopsy or Fibroscan, and 18% had 
adverse outcomes . Levels of 48-gene signature were correlated 
with increased histological Metavir-fibrosis stages (r=0 .352, 
p=0 .008), IgG levels (r=0 .379, p=0 .01), bilirubin (r=0 .323, 
p=0 .025), and low albumin (r=-0 .311, p=0 .045) and plate-
let counts (r=-0 .310, p=0 .034) . Level of 48-gene signature in 
biopsies was higher in patients who developed cirrhosis, but 
histological stages were not different (Figure 1A) . The 48-gene 
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signature for predicting development of cirrhosis showed an 
area under the curve (AUC) of 0 .78 (p=0 .01), whereas dis-
criminative ability of histology for development of cirrhosis was 
poor (AUC=0 .46, p=0 .72) . A high 48-gene signature in biop-
sies was related with increased adverse outcomes (Figure 1B) . 
The 48-fibrosis gene signature significantly improved the accu-
racy for predicting adverse outcomes from 40% to 80% (Figure 
1C) . Conclusions: The 48-gene score in FFPE liver biopsies 
enables early prediction of development of cirrhosis and pro-
vides a personalized risk score for adverse clinical outcomes 
in patients with AIH .

Disclosures:
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Development and validation of an automated optical 
imaging system to differentiate severity of hepatitis 
B- and non-alcoholic steatohepatitis-related fibrosis in 
patients with concomitant disease
Jason P. Chang1,2, George B. Goh1,2, Wei Qiang Leow3, Wei 
Keat Wan3, Dean C. Tai4, Kiat Hon Lim3,2, Chee Kiat Tan1,2; 
1Gastroenterology & Hepatology, Singapore General Hospital, 
Singapore, Singapore; 2Duke-NUS Medical School, Singapore, 
Singapore; 3Pathology, Singapore General Hospital, Singapore, 
Singapore; 4HistoIndex Pte Ltd, Singapore, Singapore
Background/Aims Current histological grading systems for 
hepatic fibrosis are based on disease-specific patterns of fibro-
sis distribution . Co-existence of chronic hepatitis B (CHB) and 
non-alcoholic steatohepatitis (NASH) is common . It is difficult 
to differentiate severity of fibrosis contributed by the individual 
diseases, which is important in guiding therapeutic decisions 
in the era of anti-fibrotic therapy . Second harmonic genera-
tion (SHG) microscopy is a novel optical tissue-imaging system 
that provides detailed 3D-characterisation of collagen fibres . 
We aim to develop and validate SHG microscopy for auto-
mated staging of fibrosis in CHB, NASH and in concomitant 
CHB-NASH . Methods SHG microscopy using GenesisTM(His-
toIndex®, Singapore) was performed on liver biopsy speci-
mens from patients with pure CHB (n=23) and pure NASH 
(n=43) . Algorithms were developed to identify specific SHG 
collagen characteristics that predict fibrosis in CHB, and sep-
arately in NASH . Accuracy of SHG for staging of fibrosis in 
CHB (using METAVIR) and NASH (using Brunt fibrosis staging) 
was assessed by AUROC analysis . The algorithms were subse-
quently validated in 27 patients with concomitant CHB-NASH . 
Results A fibrosis index (M-index) comprising 6 unique colla-
gen parameters defined by SHG microscopy was developed 
in the CHB group . Similarly, a B-index comprising a separate 

set of SHG-defined collagen parameters was developed in the 
NASH group . Unique collagen features associated with CHB 
fibrosis included collagen string length and width which were 
predominant in the portal areas . In contrast, collagen features 
in NASH fibrosis included short collagen strings in the cen-
tral and perisinusoidal regions . M-index correlated well with 
METAVIR stage (r=0 .863, p<0 .001), with AUROCs of 0 .895, 
0 .962, 0 .962 and 0 .955 for prediction of F1, F2, F3 and 
F4, respectively . Similarly, B-index had excellent correlation 
with Brunt fibrosis stage (r=0 .935, p<0 .001) with AUROCs 
of 0 .915, 0 .991, 0 .987 and 0 .992 for B1, B2, B3 and B4, 
respectively . The ability to stage CHB and NASH-related fibro-
sis individually using the respective indexes was then validated 
in the group with concomitant CHB-NASH . AUROC of M-index 
and B-index for METAVIR and Brunt fibrosis stages in CHB-
NASH ranged from 0 .806-0 .917 and 0 .920-1 .000 respec-
tively . Sensitivity/specificity of M-index>1 .5 for METAVIR F3/
F4 was 84 .6%/85 .7% .while that of B-index>1 .2 for Brunt 
stage 3/4 fibrosis was 85 .7%/92 .3%  . Conclusion SHG opti-
cal microscopy is an automated system that is able to assess 
and classify the severity of individual components of CHB and 
NASH-related fibrosis in patients with concomitant CHB-NASH .
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Tricyclic Antidepressant Use and the Risk of Fibrosis 
Progression and Hepatocellular Carcinoma in Hepatitis 
C-Infected Persons: Results from ERCHIVES
Jennifer Y. Chen1, Yanjie Ren3, Raymond T. Chung1, Adeel A. 
Butt2; 1Gastroenterology/Hepatology, Massachusetts General 
Hospital, Boston, MA; 2Weill Cornell Medical College, New York, 
NY; 3University of Pittsburgh, Pittsburgh, PA
Background: Recent preclinical studies have suggested an 
antifibrotic role for tricyclic antidepressants (TCAs) . Aims: We 
sought to evaluate the impact of TCA use on fibrosis progres-
sion and development of hepatocellular carcinoma (HCC) 
among HCV-infected persons using the Electronically Retrieved 
Cohort of HCV Infected Veterans (ERCHIVES) . Methods: Within 
ERCHIVES, we identified those who received TCAs; selective 
serotonin reuptake inhibitors (SSRIs), and no antidepressants . 
TCA or SSRI use was defined according to cumulative defined 
daily dose (cDDD) . We excluded those with HIV coinfection or 
HBsAg positivity at any time and those with cirrhosis or HCC 
at baseline . Our main outcomes were liver fibrosis progres-
sion measured by APRI scores and incident HCC (iHCC) . Cox 
proportional hazards model was used to determine predictors 
of cirrhosis, defined as APRI > 2 . Results: Among 128,265 eli-
gible HCV+ persons, 4% received TCAs, 43% received SSRIs, 
and 53% received no antidepressants . TCA users were more 
likely to have hypertension (52%, 45%, and 47% respectively) 
and less likely to have diabetes (6%, 40%, and 54% respec-
tively) compared to SSRI users and those receiving no antide-
pressants . In addition, less TCA users had alcohol abuse (32% 
vs 42%) and drug abuse (34% and 43%) compared to SSRI 
users . TCA use was significantly associated with decreased cir-
rhosis development (hazard ratio [HR] =0 .77, 95% CI = 0 .60, 
0 .99) and decreased iHCC (HR = 0 .37, 95% CI = 0 .14, 0 .98) 
after adjusting for relevant clinical factors, including age, base-
line APRI score, diabetes, hypertension, alcohol use or depen-
dence, drug abuse, and HCV RNA . In addition, mean APRI 
scores were lower among TCA users compared to SSRI users 
and those receiving no antidepressants throughout the study 
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period . Conclusions: TCA use was associated with decreased 
progression of liver fibrosis and incidence of HCC among a 
large cohort of HCV-positive Veterans . These data provide sup-
portive evidence for the beneficial effects of TCAs on disease 
progression in patients with HCV . Further evaluation of the 
basis for TCA’s effects on liver fibrosis is warranted .
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Cultured bone marrow-derived mesenchymal stem cells 
contributed to improving liver cirrhosis through both the 
direct stabilization of redox homeostasis and cell-cell 
interaction with macrophages
Taro Takami1, Toshihiko Matsumoto1,2, Maiko Nishi1, Koichi 
Fujisawa1,3, Naoki Yamamoto4, Shuji Terai5, Isao Sakaida1,3; 
1Department of Gastroenterology & Hepatology, Yamaguchi 
University Graduate School of Medicine, Ube, Japan; 2Depart-
ment of Oncology & Laboratory Medicine, Yamaguchi University 
Graduate School of Medicine, Ube, Japan; 3Center for Reparative 
Medicine, Yamaguchi University Graduate School of Medicine, 
Ube, Japan; 4Yamaguchi University Health Administration Center, 
Yamaguchi University, Ube, Japan; 5Division of Gastroenterology 
& Hepatology, Graduate School of Medical and Dental Sciences, 
Niigata University, Niigata, Japan
Background and Objectives: We previously reported that bone 
marrow cells (BMCs) infused via a peripheral vein efficiently 
repopulate the cirrhotic liver . Repopulated BMCs produce 
collagenases, including matrix metalloproteinase-9 (MMP-9), 
resulting in reduced liver fibrosis, elevated serum albumin lev-
els, and a significant increase in survival . Based on these data, 
we began providing “Autologous bone marrow cell infusion 
(ABMi) therapy” using non-cultured autologous whole BMCs . 
However, it involves bone marrow (BM) aspiration under 
general anesthesia . Therefore, we developed a less invasive 
therapy that uses cultured autologous BM-derived mesenchy-
mal stem cells (BMSCs) aspirated under local anesthesia . We 
demonstrated that the peripheral infusion of cultured human 
BMSCs reduced liver fibrosis in immunodeficient cirrhotic mice . 
Following regulatory approval in Japan, we started using cul-
tured autologous BMSCs for liver regeneration therapy . Here, 
we characterize the mechanisms underlying the effects of the 
infused cultured BMSCs on liver cirrhosis . Methods: We sys-
temically infused cultured human (h) BMSCs into thioacetamide 
(TAA) or carbon tetrachloride (CCl4)-induced immunodeficient 
cirrhotic mice . Antioxidative effects were assessed by monitor-
ing the inhibition of diammonium salt oxidation after hBMSC 
infusion . Using a microRNA array, we profiled the expres-
sion of human microRNAs in the livers of hBMSC-infused mice . 
We also evaluated the protective effects of hBMSCs or hBM-

SC-derived exosomes on TAA-induced oxidative conditions in 
human hepatocytes by measuring the levels of cellular reactive 
oxygen species (ROS) . Results: The livers of the mice infused 
with hBMSCs exhibited increased serum antioxidative activity 
(p<0 .001), reduced liver fibrosis (p<0 .05), and significantly 
increased amounts of human miR-200a-3p (Ratio=23 .08), which 
targets Keap1 mRNA . We confirmed the repopulation of hBM-
SCs, recognized as the presence of human-specific laminin-pos-
itive cells and the migration of murine MMP-9-expressing 
macrophages, in the livers of hBMSCs-infused mice . Moreover, 
human hepatocytes co-cultured with hBMSCs, as well as their 
exosomes, showed reduced ROS levels (p<0 .001) . In contrast, 
in human hepatocytes in which the miR-200a-3p target site was 
blocked, the ROS level was significantly increased despite sup-
plementation with hBMSC-derived exosomes . Conclusions: The 
infusion of cultured BMSCs directly stabilized hepatic redox 
homeostasis through the Nrf2/Keap1 pathway and induced 
the migration of MMP-9-expressing macrophages, demonstrat-
ing the efficacy of liver regeneration therapy for liver cirrhosis 
using cultured BMSCs .
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Pro-C3, a novel serum marker of pure fibrogenesis, 
identifies patients with progressive liver fibrosis and 
responders to anti-fibrotic therapy
Morten A. Karsdal1, Kim Henriksen1, Mette J. Nielsen1, Inger 
Byrjalsen1, Diana J. Leeming1, Stephen D. Gardner2, Zachary D. 
Goodman3, Keyur Patel4, Aleksander Krag5, Claus Christiansen1, 
Detlef Schuppan6; 1Nordic Bioscience A/S, Herlev, Denmark; 
2Infectious Diseases Therapeutic Area Unit, GlaxoSmithKline, 
Research Triangle Park, NC; 3Center for liver diseases, Innova 
Fairfax Hospital, Falls Church, VA; 4Division of Gastroenterology, 
University of Toronto Health Network, Toronto General Hospita, 
Toronto, ON, Canada; 5Department of Gastroenterology, Odense 
University Hospital, Odense, Denmark; 6Institute of Translational 
Immunology and Research Center for Immune Therapy, University 
Medical Center, Johannes Gutenberg University, Mainz, Germany
Background: There are no approved treatments for liver fibro-
sis . To aid development of anti-fibrotic therapies, biomarkers 
that can identify patients with progressive fibrosis and permit 
monitoring of the response to anti-fibrotic therapy are much 
needed . In this study we investigated the potential of the Pro-C3 
biomarker to select patients likely to benefit from anti-fibrotic 
therapy and its ability to monitor efficacy during intervention . 
Methods: Pro-C3 is a novel serum marker deriving exclusively 
from collagen III synthesis and deposition . We analysed sero-
logical Pro-C3 levels in conjunction with other disease parame-
ters in two clinical studies . Samples were from a 6 month phase 
III study of balaglitazone in late stage type 2 diabetics (BALLET 
study, NCT00515632), and from a 1 year phase II study of 
the glitazone farglitazar in patients with advanced hepatitis C, 
with matched follow-up liver biopsies and collagen morphome-
try (Farglitazar study, NCT00244751) . Results: In the BALLET 
trial, subjects with the highest tertile of Pro-C3 levels responded 
to balaglitazone with reductions in ALT and Pro-C3 levels, as 
well as improved insulin sensitivity and lipid profile . Notably, 
the beneficial metabolic effects were largely independent of 
the anti-fibrotic efficacy as assessed by Pro-C3 . In the fargli-
tazar study, a pre-defined cut-off value for Pro-C3 as selection 
criterion led to identification of those subjects who responded 
to therapy as documented by attenuated fibrosis in liver biopsy 
and a decline in Pro-C3 . Conclusions: Elevated Pro-C3 levels 
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1) are highly indicative of active fibrogenesis, 2) can identify 
patients most likely to benefit from anti-fibrotic treatment and 
3) permit monitoring of anti-fibrotic treatment effects . Serum 
Pro-C3 facilitates patient selection and could help to speed up 
anti-fibrotic drug development and validation .
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A 48-gene Signature in Formalin-fixed Paraffin-em-
bedded (FFPE) Liver Biopsies Enables Early Diagnosis of 
Progressive Liver Fibrosis and Predict Adverse Clinical 
Outcomes
Mu Hao Hsu1, Reeda Gill1, Aldo J. Montano-Loza2, Banu Sis1; 
1Department of Laboratory Medicine and Pathology, University 
of Alberta, Edmonton, AB, Canada; 2Department of Medicine, 
Division of Gastroenterology and Liver Unit, University of Alberta, 
Edmonton, AB, Canada
Background: Histological assessment of liver biopsy provides 
limited information for disease progression and clinical out-
comes . We recently defined and validated a 48-gene signa-
ture for advanced liver fibrosis in microarrays of fresh tissues 
from 140 diseased human livers (96% accuracy) . We tested 
if molecular fibrosis signatures measured in FFPE liver needle 
biopsies can be used to predict progressive fibrosis and out-
comes . Methods: We studied a human model of progressive 
liver fibrosis dataset, which is composed of 124 biopsies from 
62 patients with recurrent HCV after liver transplantation (LT) 
and 17 histologically normal liver biopsies . Each patient had 
an early (median: 6-months) and late biopsy (median: 2-years) 
post-LT . Progressive fibrosis was defined by ≥1-point-increase in 
Ishak stages between early and late biopsy . FFPE liver biopsies 
were profiled for expression of 48-genes by NanoString plat-
form . Results: Of 62 patients, 63% showed progressive fibrosis 
and 23% developed adverse outcomes (liver decompensa-
tion and/or liver-related death) . Level of 48-gene signature 
in 124 biopsies was moderately correlated with histological 
Ishak stages (r=0 .465, p<0 .001) . Mean 48-gene signature 
in early biopsies was higher in patients with progressive fibro-
sis than in non-progressors, but Ishak stages were not (Figure 
1A) . The 48-gene signature in early biopsies for predicting 
progressive fibrosis showed an area under the curve (AUC) of 
0 .74 (p=0 .002), whereas discriminative ability of histology in 
early biopsies for progressors was poor (AUC=0 .49, p=0 .94) . 
A high 48-gene signature in early biopsies was related with 
increased risk of adverse outcomes (Figure 1B) . The 48-fibro-
sis gene signature in early biopsies significantly improved the 
accuracy for predicting patients with adverse outcomes com-
pared to histology from 29% to 86% (Figure 1C) . Conclusions: 
The 48-gene score in FFPE liver biopsies enables early diag-

nosis of progressive liver fibrosis and improved prediction of 
adverse clinical outcomes .
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Sinusoidal and pericellular fibrosis in adult post-trans-
plant liver biopsies: Association with histological 
changes, hepatic stellate cell activation and impact on 
patient outcome.
Sameh S. Abou-Beih1,2, Steven Masson1,3, Rachael Saunders1, 
Beate Haugk4, Fiona Oakley1, Dina Tiniakos1,5; 1Institute of Cellu-
lar Medicine, Faculty of Medical Sciences, Newcastle University, 
Newcastle upon Tyne, United Kingdom; 2Deprtment of Pathology, 
Faculty of Medicine, Fayoum University, Fayyum, Egypt; 3Liver 
Transplant Unit, Freeman Hospital, NUTH NHS Trust, Newcastle 
upon Tyne, United Kingdom; 4Dept of Cellular Pathology, Royal 
Victoria Infirmary, NUTH NHS Trust, Newcastle upon Tyne, United 
Kingdom; 5Lab. of Histology & Embryology, National & Kapodis-
trian University of Athens, Athens, Greece
Objective The significance of sinusoidal (SF) and pericellular 
fibrosis (PCF) in adult post-transplant liver biopsies is uncer-
tain . We evaluated the frequency, extent and topography of 
SF/PCF and its correlation with clinico-pathological features, 
hepatic stellate cell (HSC) activation, ductular reaction (DR), 
and patient outcome . Methodology We studied 52 post-trans-
plant liver biopsies from 28 consented patients (12 men, mean 
age 49, range 33-67 years) followed up for 7-96 (mean 30) 
months . Two histopathologists agreed on assessment of his-
tological features . Fibrosis was evaluated with sirius red fast 
green stain and collagen proportionate area (CPA) by digital 
image analysis (DIA) . HSC activation was evaluated by DIA of 
alpha-smooth muscle actin (α-SMA) immunostained sections . 
DR and chronic cholestatic/ischemic features were assessed 
by keratin 7 immunostain . The results were correlated with 
patient clinical and biochemical data, histopathologic features 
of rejection, and patient outcome . Results  SF was observed in 
35/52 (67 .3%) biopsies and most of these (21/35, 60%) had 
centrilobular fibrosis (CLF) . PCF was seen in 7/52 (13 .5%) 
biopsies and only in cases with CLF (7/21, 33 .3%) . SF, 
PCF and α-SMA-positive area did not correlate with patient 
demographics, indication for liver transplantation, liver func-
tion test values, rejection type, biliary/vascular complications 
and patient final outcome . CPA was significantly correlated 
with time since liver transplantation (p=0 .043) and SF extent 
(p<0 .001) . α-SMA-positive area was significantly correlated 
with Banff rejection score, central vein endotheliitis (CVE) 
(p=0 .007), central perivenulitis (CPV) (p=0 .017), confluent 
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necrosis (p<0 .001), and DR (p=0 .049) but not with CPA . CPA 
did not correlate with any other parameter . Cases with CLF 
showed increased CPA (p=0 .016) and α-SMA-positive area 
(p=0 .003) . PCF was associated with hepatocyte ballooning of 
cholestatic type (p=0 .016) . CVE strongly correlated with CPV 
(p<0 .001), and both also correlated with Banff score and its 
components . Conclusion SF is common but PCF is infrequent in 
post-transplant adult liver . Both occur independent of indica-
tion for liver transplantation, post-transplant complications or 
patient outcome . SF, with or without PCF, has a predilection for 
centrilobular areas . Graft ageing may play a role in SF devel-
opment . In post-transplant liver, hepatocyte ballooning may 
be implicated in PCF development, while DR may affect HSC 
activation . The presence and severity of acute cellular rejection 
could influence HSC activation, while CVE and CPV may con-
tribute to centrilobular HSC activation and fibrosis .
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Quantitative assessment of liver fibrosis regression is 
useful for identifying intra-stage improvements after 
anti-HBV treatment in chronic hepatitis B patients with 
paired liver biopsy
Yameng Sun1,2, Xiaoning Wu1,2, Yuanyuan Kong2, Bo Feng3, 
Yimin Mao4, Wei Jiang5, Lungen Lu6, Yongpeng Chen7, Jihong 
Sun8, Xueen Liu9, Jilin Cheng10, Lin Wang1,2, Jialing Zhou1,2, 
Jidong Jia1,2, Hong You1,2; 1Liver Research Center, Beijing 
Friendship Hospital, Capital Medical University, Beijing, China; 
2National Clinical Research Center of Digestive Diseases, Beijing, 
China; 3Hepatology institution, Peking University People’s Hos-
pital, Beijing, China; 4Renji Hospital, Shanghai Jiaotong Univer-
sity School of Medicine, Shanghai, China; 5Zhongshan Hospital, 
Fudan University, Shanghai, China; 6Shanghai General Hospi-
tal, Shanghai Jiaotong University School of Medicine, Shanghai, 
China; 7Department of Infectious Diseases, Nanfang Hospital, 
Southern Medical University, Guangzhou, China; 8Sir Run Run 
Shaw Hospital, School of Medicine, Zhejiang Universityw, Hang-
zhou, China; 9Peking University Health Science Center, Beijing, 
China; 10Shanghai Public Health Clinical Center of Fudan Univer-
sity, Shanghai, China
Background&Aims: Liver fibrosis and cirrhosis can reverse 
following suppression of hepatitis B virus (HBV) . However, 
conventional histological assessment of fibrosis reversion is 
semi-quantitative which may not sufficiently reflect minor and 
intra-stage changes of fibrosis . We aimed to evaluate the rever-
sal of liver fibrosis by a fully-quantitative method (qFibrosis) in 
chronic hepatitis B (CHB) patients . Methods: Liver biopsy sam-
ples from treatment-naive CHB patients were imaged by sec-
ond harmonic generation/two photon excitatiaon fluorescence 
(SHG/TPEF) microscopy and were used as training cohort to 
establish qFibrosis which is based on 100 parameters of archi-
tectural features . Fibrosis regression were evaluated by Ishak 
fibrosis score and qFibrosis in another cohort of CHB patients 
who were undergone liver biopsy before and after 78 weeks 
entecavir-based antiviral therapy . Results: Of 246 patients with 
single biopsy, 165 with qualified biopsy sample were used 
as training cohort to establish qFibrosis . Among 105 patients 
with paired biopsy, 93 with qualified biopsy were enrolled 
to assess fibrosis regression . Based on Ishak fibrosis score, 
44 .1% (41/93) patients demonstrated fibrosis regression (≥1-
point decrease in the Ishak fibrosis score), 52 .7% (49/93) 
patients were stable in fibrosis score and 3 .2% (3/93) patients 
had fibrosis progression (≥1-point increase in the Ishak fibrosis 

score) . Changing tendency of qFibrosis was consistent with that 
of Ishak score in patients with fibrosis regression and progres-
sion, but not in patients with stabled Ishak score . Of 49 patients 
with stabled Ishak score, median changes of qFibrosis (Base-
line-78w) was 0, but changes of qFibrosis ranged from -1 .1 
to 1 .9 . These patients were further subdivided into regression 
(R-q group; 11/49, 22 .4%) and non-regression group (nonR-q 
group; 38/49, 77 .6%) based on 0 .40, the median changes 
of qFibrosis in patients with 1 stage decrease in Ishak score . 
Decrease of total collagen proportionate area (CPA), septal 
CPA and fibrillar CPA in R-q group was much more than that 
in nonR-q group (P <0 .05) . Also, liver stiffness value decreased 
by 41% in R-q group, more than twice the decline in nonR-q 
group (19%, P <0 .05) . Conclusions: qFibrosis can be used to 
assess liver fibrosis changes quantitatively in chronic hepati-
tis B patients after antiviral therapy, especially the intra-stage 
changes of Ishak score .
Disclosures:
Jidong Jia - Consulting: BMS, Gilead, Abbive
The following people have nothing to disclose: Yameng Sun, Xiaoning Wu, 
Yuanyuan Kong, Bo Feng, Yimin Mao, Wei Jiang, Lungen Lu, Yongpeng Chen, 
Jihong Sun, Xueen Liu, Jilin Cheng, Lin Wang, Jialing Zhou, Hong You

414
Coffee & herbal tea consumption is protective of liver 
stiffness in the general population: The Rotterdam Study
Louise J. Alferink1, Juliana Fittipaldi1,2, Jessica C. Kiefte-de Jong2,4, 
Josje Schoufour2, Pavel Taimr1, Mohammad A. Ikram2,5, Herold J. 
Metselaar1, Harry L. Janssen1,3, Oscar H. Franco Duran2, Sarwa 
Darwish Murad1; 1Gastroenterology and Hepatology, Erasmus 
Medical Center, Rotterdam, Netherlands; 2Epidemiology, Erasmus 
Medical Center, Rotterdam, Netherlands; 3Liver Centre, Toronto 
Western & General Hospital, University Health Network, Toronto, 
ON, Canada; 4Leiden University College, The Hague, Nether-
lands; 5Neurology, Erasmus Medical Center, Rotterdam, Nether-
lands
Tea and coffee are the most consumed beverages worldwide 
and share common substances, such as polyphenols and caf-
feine . Both substances have been proposed to exhibit benefi-
cial effects on liver health . Several studies suggest that coffee 
prevents liver cirrhosis, but it is unknown if this is also true for 
fibrosis development in the general population . Therefore, our 
aim is to study the effect of coffee and tea consumption on liver 
fibrosis, assessed by transient elastography (TE), in a large 
well-characterized population study . The Rotterdam Study is an 
ongoing prospective population-based cohort study, involving 
healthy inhabitants of a suburb in Rotterdam, the Netherlands . 
From 2009 onwards, all participants aged≥45 underwent TE 
and completed a validated 389-item food frequency question-
naire . Linear and logistic regression analyses were used to 
study the association between coffee and tea consumption 
and liver stiffness measurements (LSM) . Clinically relevant 
fibrosis was defined as LSM≥8 .0kPa and secondary causes 
of increased LSM were excluded . Coffee and tea consumption 
were categorized into no, low (≤2), or high (≥3) intake in 
cups/day . Tea was further specified into subtypes of green, 
black and herbal tea (categorized as no or any) . Data were 
available for 2424 participants (age 66 .5±7 .4; 43 .8% male) 
of whom 125 had LSM≥8 .0kPa (5 .2%) . Overall, 93 .2% and 
84 .7% of the individuals consumed coffee and tea, respec-
tively . Proportion of LSM≥8 .0kPa decreased with increasing 
coffee intake (7 .8%, 6 .9% and 4 .1% for no, low and high 
coffee consumption resp .; Ptrend=0 .006) . This inverse relation 
between coffee intake and LSM≥8 .0kPa was confirmed in 
regression analyses even after adjustment for total energy, age, 
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sex, BMI, insulin resistance, ALT, steatosis, smoking, alcohol, 
milk and sugar use (ORlow=0 .76 CI 0 .37-1 .54; ORhigh=0 .40 
CI 0 .20-0 .81; Ptrend=0 .003) . Overall tea consumption was not 
associated with LSM . Herbal tea consumers (36 .3%) had lower 
liver stiffness in multivariate linear regression (βeta=-0 .042 
CI-0 .069;-0 .015, P=0 .003) and less frequently LSM≥8kPa 
(5 .9% vs . 3 .9%, no and any consumers resp .; P=0 .035) . High 
coffee consumption appears protective of liver stiffness even in 
individuals with no known liver disease . Interestingly, in this 
first study to correlate herbal tea and liver health, herbal tea 
is independently associated with lower LSM . Unlike coffee, 
herbal tea does not contain caffeine, which leaves room for 
thought whether the anti-fibrotic effects can be ascribed to poly-
phenols . Studies enlightening underlying mechanisms between 
coffee, herbal tea and LSM are needed to develop preventative 
and therapeutic strategies for a healthy liver .
Disclosures:
Harry L . Janssen - Consulting: AbbVie, Bristol Myers Squibb, GSK, Gilead Sci-
ences, Innogenetics, Merck, Medtronic, Novartis, Roche, Janssen, Medimmune, 
ISIS Pharmaceuticals, Tekmira; Grant/Research Support: AbbVie, Bristol Myers 
Squibb, Gilead Sciences, Innogenetics, Merck, Medtronic, Novartis, Roche, 
Janssen, Medimmune
Oscar H . Franco Duran - Grant/Research Support: Metagenics
The following people have nothing to disclose: Louise J . Alferink, Juliana Fitti-
paldi, Jessica C . Kiefte-de Jong, Josje Schoufour, Pavel Taimr, Mohammad A . 
Ikram, Herold J . Metselaar, Sarwa Darwish Murad

415
Extracellular vesicles derived from human amnion 
epithelial cells reduce liver fibrosis through effects on 
hepatic stellate cells and macrophages
Majid Alhomrani3, Jeanne Correia2, Alexander Hodge1,2, 
Rebecca Lim3, William Sievert1,2; 1Gastroenterology and Hepatol-
ogy, Monash Medical Centre, Melbourne, VIC, Australia; 2Centre 
for Inflammatory Disease, Monash University, Melbourne, VIC, 
Australia; 3Ritchie Centre, Hudson Institute of Medical Research, 
Melbourne, VIC, Australia
Background: Hepatic stellate cells (HSCs) are the primary colla-
gen-secreting cells in the liver and the major cell type involved 
in the pathogenesis of liver fibrosis . Hepatic macrophages play 
an important role in mediating fibrogenesis and fibrosis res-
olution . We observed a reduction in activation, proliferation 
and collagen synthesis in HSC exposed to human amnion epi-
thelial cells (hAEC) and hAEC conditioned media (hAEC-CM) . 
This suggested that specific soluble factors secreted by hAEC 
might be effective in ameliorating liver fibrosis . Extracellular 
vesicles (EVs) are secreted nanosized (40-100 nm) membrane 
vesicles that may act as a novel cell-cell communicator . We 
investigated the efficacy of hAEC-EVs in a chronic liver fibrosis 
animal model and in a human HSC line . Methods: We used 
a chronic liver fibrosis model (CCl4 in C57/Bl6 mice) and 
the LX2 human HSC cell line . Medium conditioned by hAEC 
isolated from term placenta was collected after 4 days of cul-
ture . EVs were isolated from CM using ultracentrifugation and 
characterised by electron microscopy . LX-2 cells were exposed 
to EVs (1μg, 5μg and 10μg), complete hAEC CM (containing 
EV) and to EV-depleted (EVD) CM . Collagen synthesis was 
assessed using [3H]-proline incorporation . Mice given CCl4 
for 12 weeks were treated intravenously with EV (1μg), CM 
(350μl) or EVD (350μl) 3 times/week for the last 4 weeks of 
the model . Liver fibrosis was determined by Sirius red staining 
and computer assisted morphometry was used to quantify the 
percentage of positively stained liver (expressed as % fibrosis 
area) . HSC activation was determined by staining with alpha-
smooth muscle actin (α-SMA) . Hepatic macrophages were 
identified by F4/80 staining . Results: Cultured HSC treated for 

48 hours with EV 10μg displayed a significant reduction in col-
lagen synthesis (P<0 .0001) similar to EVD-CM . In CCl4 treated 
mice, hepatic fibrosis area and HSC numbers were reduced 
significantly in mice given EVs, EVD -CM and complete CM 
(p<0 .0001, p<0 .0001 and p<0 .0001 respectively) compared 
to untreated controls . Hepatic macrophages were significantly 
decreased in all treatment groups (p<0 .0001) . Conclusion: 
hAEC-derived EVs significantly reduced liver fibrosis and mac-
rophage infiltration in vitro and in vivo to an extent similar 
to that seen with hAEC-EVD and hAEC-CM . hAEC EV based 
therapy may be a potential candidate for treating liver fibrosis .
Disclosures:
William Sievert - Advisory Committees or Review Panels: Gilead Sciences, Bristol 
Myers Squibb, Merck; Speaking and Teaching: Merck, Bristol Myers Squibb
The following people have nothing to disclose: Majid Alhomrani, Jeanne Correia, 
Alexander Hodge, Rebecca Lim
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The efficacy and safety of liver regeneration therapy 
by hepatic arterial infusion of cultured autologous bone 
marrow mesenchymal stem cells in our established 
canine cirrhotic model
Yuki Aibe1, Taro Takami1, Ryo Sasaki1, Tatsuro Nishimura1, 
Takashi Matsuda1, Toshihiko Matsumoto1, Koichi Fujisawa1, 
Naoki Yamamoto2, Kenji Tani3, Isao Sakaida1; 1Gastroenterology 
and Hepatology, Yamaguchi university graduate school of med-
icine, Ube,Yamaguchi, Japan; 2Gastroenterology and Hepatol-
ogy/Health Administration Center, Yamaguchi university graduate 
school of medicine, Ube, Yamaguchi, Japan; 3Clinical Veterinary 
Science, Joint Faculty of Veterinary Medicine, Yamaguchi Univer-
sity,, Yamaguchi, Japan
Background and Objectives: We have developed a less 
invasive liver regeneration therapy involving a single periph-
eral venous infusion of BM-derived mesenchymal stem cells 
(BMSCs), which are cultured from a small amount of autol-
ogous BM fluid aspirated under local anesthesia . We com-
menced a phase I clinical study to evaluate the safety of this 
therapy . Here, we used our own canine liver cirrhosis model 
to evaluate the efficacy of hepatic arterial infusion in order 
to develop a more therapeutically effective liver regenera-
tion therapy . Methods: We harvested a small amount of BM 
fluid from the canine humerus and isolated and cultured the 
BMSCs in DMEM medium containing 10% bovine serum . At 
this point, we also inserted a human central venous catheter 
into the canine stomach and induced liver cirrhosis by repeat-
edly injecting carbon tetrachloride (CCl4) for 10 weeks . After 
10 weeks of CCl4 injections, we infused BMSCs (4 × 105/kg) 
into the same subject via a peripheral vein, and performed 
ultrasound-guided liver biopsies and indocyanine green (ICG) 
tests before and after BMSC infusion, in addition to continuing 
CCl4 injections . We then compared liver fibrosis and the half-
life of ICG between this BMSC infusion group and the Control 
group (Control) with no cell infusion (only CCl4 injections) . We 
also infused BMSCs (4 × 105/kg) via a hepatic artery catheter 
using angiography to compare the usefulness of hepatic arte-
rial infusion (Artery) of BMSCs with that of peripheral venous 
infusion (Vein) . The safety of BMSC infusion was evaluated by 
dynamic contrast-enhanced CT and blood tests . Results: After 4 
weeks of BMSC infusion, we found significant improvement in 
the Vein (n = 4) as compared with the Control (n = 4) in liver 
fibrosis (Δ fibrotic area [%]: −1 .90 ± 1 .48 vs . 1 .44 ± 2 .02, p < 
0 .05) and shortening of the ICG half-life (Δ ICG half-life [min]: 
−1 .24 ± 0 .79 vs . 1 .23 ± 1 .74, p < 0 .05) . We also found 
significant improvement in the Artery (n = 3) as compared with 
the Vein (n = 4) in terms of shortening of the ICG half-life (Δ 
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ICG half-life [min]: −2 .90 ± 1 .13 vs . −1 .24 ± 0 .79, p < 0 .05) . 
This therapeutic effect was also maintained even after 8 weeks 
of BMSC infusion (Δ ICG half-life [min]: −2 .87 ± 1 .33 vs . 1 .37 
± 2 .70, p < 0 .05) . Moreover, we saw no findings suggestive 
of pulmonary embolism or hepatic infarction following BMSC 
infusion and no elevated pro-coagulation activity in either the 
Vein or Artery . Conclusions: We confirmed the safety of cul-
tured autologous BMSC infusion and its improvement effects on 
liver cirrhosis . Our findings also suggested that infusion via the 
hepatic artery is a more effective route for cell administration .
Disclosures:
The following people have nothing to disclose: Yuki Aibe, Taro Takami, Ryo 
Sasaki, Tatsuro Nishimura, Takashi Matsuda, Toshihiko Matsumoto, Koichi Fuji-
sawa, Naoki Yamamoto, Kenji Tani, Isao Sakaida

417
Utility of Real-Time Shear Wave Elastography in the 
Assessment of Liver Fibrosis in Patients with Chronic 
Liver Disease
Hiroshi Numao1, Kohji Shimaya1, Akihisa Kakuta2, Keisuke 
Hasui1, Koichi Shibutani2; 1Gastroenterology, Aomori Prefectural 
Central Hospital, Aomori, Japan; 2Radiology, Aomori Prefectural 
Central Hospital, Aomori, Japan
Background and aim: Real-time shear wave elastography (SWE) 
is a newly developed method of evaluating liver stiffness, which 
previously had limited comparability with other non-invasive 
fibrosis biomarkers . This study aimed to compare the utility of 
SWE, MRE, M2BPGi, Fibrosis-4 index (FIB-4), and platelet count 
(PLT) for diagnosing liver fibrosis in patients with chronic liver 
disease . Materials and methods: Two hundred and seven biop-
sy-proven cases of chronic liver disease (102 males, median 
age: 64 years, median BMI: 23 .4 kg/m2) were enrolled . Liver 
disease etiologies were HCV in 146, AIH in 16, NAFLD in 12, 
alcohol in 7, PBC in 7, HBV in 5, and other in 14 patients . 
Fibrosis was staged from liver biopsies according to the META-
VIR score . We compared the diagnostic performances of SWE 
(GE Healthcare, USA), MRE (GE Healthcare, USA), M2BPGi, 
FIB-4, and PLT . Results: MRE could not be performed in 81 
patients mainly due to the presence of metal parts in the body . 
All other investigations were conducted in all patients . Fibrosis 
severity was F0/F1/F2/F3/F4 in 23/72/45/34/33 patients, 
respectively . Mean SWE (m/s), MRE (kPa), M2BPGi (COI), FIB-
4, and PLT (×104/μl) in patients with F0/F1/F2/F3/F4 were 
1 .45/1 .59/1 .68/1 .92/2 .11, 2 .31/3 .03/3 .65/4 .98/7 .91, 
1 .13/1 .67/3 .71/4 .90/5 .27, 1 .65/2 .48/3 .56/4 .58/6 .50, 
and 23 .7/18 .4/15 .8/12 .5/9 .52, respectively . Significant 
differences (p < 0 .01) were observed between F0/F1 and F2/
F3 in SWE, F0/F1, F2/F3, and F3/F4 in MRE, F1/F2 and in 
M2BPGi, F0/F1, F1/F2, F2/F3, and F3/4 in FIB-4, and F0/
F1, F2/F3, and F3/F4 in PLT . The AUROCs for SWE, MRE, 
M2BPGi, FIB-4, and PLT for detecting severe fibrosis (F3-4) 
were 0 .93 [95% CI (CI), 0 .90–0 .97; cut-off (Co), 1 .81 m/s], 
0 .93 (CI, 0 .88–0 .97; Co, 3 .91 kPa), 0 .83 (CI, 0 .77–0 .89; 
Co, 2 .40 COI), 0 .80 (CI, 0 .74–0 .87; Co, 4 .00) and 0 .83 
(CI, 0 .77-0 .89; Co, 12 .7 × 104/μl), respectively . There was 
a strong correlation between SWE and MRE (r = 0 .77, p < 
0 .001) . On pairwise comparison of AUROCs, SWE and MRE 
demonstrated significantly better diagnostic performance for 
detecting F3-4 fibrosis and were not inferior to other fibrosis 
markers in detecting F1-4, F2-4, and F4 fibrosis . Conclusion: 
SWE is a useful tool for eveluating liver fibrosis in chronic liver 
diseases, especially for the diagnosis of severe fibrosis (F3-4) 
and its diagnostic accuracy was comparable with that of MRE . 
Compared with MRE, SWE demonstrated greater utility in its 

feasibility, with fewer contraindications, greater ease of perfor-
mance, and lower cost .
Disclosures:
The following people have nothing to disclose: Hiroshi Numao, Kohji Shimaya, 
Akihisa Kakuta, Keisuke Hasui, Koichi Shibutani
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Molecular Signature of Advanced Liver Fibrosis in 
Humans
Mu Hao Hsu, Banu Sis; Department of Laboratory Medicine and 
Pathology, University of Alberta, Edmonton, AB, Canada
Background: The severity of liver fibrosis predicts liver-related 
morbidity and mortality . However, molecular signatures of liver 
fibrosis in humans are not fully known . We aimed to identify 
and validate a common gene signature pathway for advanced 
liver fibrosis in humans . Methods: We downloaded and studied 
publicly available genome-wide Affymetrix microarrays of 140 
human native liver tissues with different liver diseases, includ-
ing nonalcoholic fatty liver disease, alcoholic hepatitis, viral 
hepatitis, non-viral hepatitis, and normal liver tissues . Microar-
rays were separated approximately equally and randomly into 
a training set and an independent validation set, based on dis-
ease label and fibrosis stage and blinded to molecular results . 
Advanced fibrosis was defined as bridging fibrosis or cirrhosis 
by histological examination . Results: In a training set (n=70 
microarrays), we defined a 48-gene signature for advanced 
fibrosis using multiple machine learning class prediction and 
class comparison methods . The 48-gene signature had a robust 
performance (AUC=0 .994) to predict advanced fibrosis in the 
training set (Figure 1A) . The 48-gene signature of advanced 
liver fibrosis was composed of collagen subtypes and several 
novel targets (i .e ., integrin, beta like-1, BicC family RNA bind-
ing protein 1, keratin 7) . The training set-derived molecular 
fibrosis signature was validated in an independent validation 
set (n=70) with a 95% of sensitivity and 97% specificity for 
advanced liver fibrosis (Figure 1B) . Conclusions: We have iden-
tified and validated a molecular signature of advanced liver 
fibrosis in human livers, which is shared by different chronic 
liver diseases . The findings provide new insights into human 
hepatic fibrosis and reveal a quantitative surrogate biomarker 
to predict advanced liver fibrosis .

Disclosures:
The following people have nothing to disclose: Mu Hao Hsu, Banu Sis
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Importance of tissue collapse and unmasking of reticulin 
on the assessment of fibrosis in acute and chronic liver 
disease
Ian R. Wanless, Priyanka Y. Ravi; QEII HSC, Halifax, NS, Canada
Collagen content in the liver is thought to change with time in 
the course of chronic liver disease . It is known that collagen 
increases in quantity as a result of synthesis by cells with fibro-
blastic capacity . It is also known that collagen can be rapidly 
resorbed in rodent models . In chronic liver diseases that prog-
ress to cirrhosis, it is assumed that there is a net positive balance 
between synthesis and resorption of collagen . Collagen content 
in liver is often measured as a concentration expressed as % 
tissue area on morphometric assay (i .e . collagen proportionate 
area=CPA)(Standish 2006) or as % tissue weight by chemical 
assay (Rojkind 1979) . These measures of concentration are 
dependent on collagen content as well as on the number of 
residual hepatocytes . Methods We measured the anatomical 
distribution of collagen in human liver by digital planimetry in 
the main compartments of resected livers (normal, 3, acute hep-
atitis with fulminant hepatic failure (FHF), 3, and cirrhosis, 4) . 
Collagen and hepatocyte area were quantified on trichrome, 
picric sirius red, and Gordon Sweet silver-stained sections . 
Data for the last of these is presented here as CPA . Results 
Collagen occupies 1 .6% of tissue area in normal liver (7 .3% if 
reticulin is included) . Collagen concentration rose to 52 .3% in 
fulminant hepatic failure (FHF) and 58 .4% in severe cirrhosis . 
In both FHF and cirrhosis we observed loss of hepatocytes with 
condensation of portal tracts and hepatic veins . These results 
are similar to those expected on theoretical grounds: if hepato-
cyte volume were to decrease by 0, 50, 80, or 95%, the CPA 
would rise from 7 .3% to 18, 36, and 69%, respectively, solely 
from collapse, even with no collagen synthesis or resorption . 
Discussion Reticulin fibers contain approximately 80% of the 
collagen in normal liver . This collagen is largely hidden in tri-
chrome and sirius-red stains because of overlying and adjacent 
hepatocytes . These fibers become visible when hepatocytes 
are lost, as in FHF and cirrhosis . CPA is also increased when 
hepatocytes are lost in both FHF and cirrhosis, in part because 
of collapse with condensation of normal collagenous structures . 
Thus, conclusions regarding the magnitudes of collagen synthe-
sis and resorption in cirrhosis should make allowance for the 
effects of tissue collapse and unmasking of reticulin fibers in the 
course of disease .

Disclosures:
The following people have nothing to disclose: Ian R . Wanless, Priyanka Y . Ravi

420
Serum Wisteria floribunda Agglutinin-Positive Mac-2-
binding protein level as a predictor of hepatic fibrosis in 
chronic HBV infection
Pil Soo Sung1, Dong Wook Jekarl2, Jeong Won Jang1, Si Hyun 
Bae1, Jong Young Choi1, Yonggoo Kim3, Seung Kew Yoon1; 
1Department of Internal Medicine, Seoul St. Mary Hospital, Seoul, 
Korea (the Republic of); 2Incheon St. Mary’s Hospital, Incheon, 
Korea (the Republic of); 3Department of Laboratory Medicine1, 
Catholic Genetic Laboratory Center, Seoul St. Mary Hospital, 
Seoul, Korea (the Republic of)
Background & Aims: The Wisteria floribunda agglutinin-pos-
itive Mac-2-binding protein (WFA+-M2BP) was recently iden-

tified as a hepatic fibrosis biomarker in patients with chronic 
hepatitis C (CHC) infection, and it has also been shown as a 
predictive marker in patients with CHC-related hepatocellular 
carcinoma . In the present study, we investigated the associa-
tion between WFA+-M2BP levels and liver histological findings 
for patients with chronic hepatitis B virus (HBV) infection, com-
paring with transient elastography (FibroScan) measurements 
or the Enhanced Liver Fibrosis (ELF) score . Methods: Biopsy 
proven, 106 chronic hepatitis B (CHB) patients with alanine 
aminotransferase (ALT) less than 150 were analyzed . We 
examined the effect of WFA+-M2BP level on severity of liver 
fibrosis, comparing with transient elastography (FibroScan) 
measurements and the Enhanced Liver Fibrosis (ELF) score, a 
serum ECM marker set consisting of tissue inhibitor of metal-
loproteinases 1 (TIMP-1), amino-terminal propeptide of type III 
procollagen (PIIINP) and hyaluronic acid (HA) . Receiver oper-
ating characteristic curve (ROC) analysis was performed for 
calculating the area under the ROC (AUROC) . Results: The 
WFA+-M2BP value ranged from 0 .2 cutoff index (COI) to 2 .42 
COI (median value, 0 .55 COI) . The median values in each 
Knodell fibrosis stage are: 0 .22 COI in A, 0 .38 COI in B, 0 .62 
COI in C, and 0 .82 COI in D (P = 0 .0044) . For predicting 
liver cirrhosis (Knodell fibrosis stage D), WFA+-M2BP level had 
the AUROC of 0 .753 . By correlation analysis, serum M2BG 
level significantly correlated with ELF score (r2 = 0 .1764, P 
< 0 .0001) and FibroScan measurements (r2 = 0 .2239, P < 
0 .0001) . In the validation cohort, serum WFA+-M2BP levels 
were significantly higher in chronic hepatitis patients without 
cirrhosis and even higher in patients with liver cirrhosis than 
normal controls (P < 0 .0001) . Conclusion: Our data suggest 
that serum WFA+-M2BP value can be useful for predicting liver 
cirrhosis in patients with chronic hepatitis B infection .

Disclosures:
The following people have nothing to disclose: Pil Soo Sung, Dong Wook Jekarl, 
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421
Src-homology protein tyrosine phosphatase-1 agonist, 
SC-43, reduces liver fibrosis
Tung-Hung Su1, Chung-Wai Shiau2, Ping Jao1, Nian-Jie Yang1, 
Wei-Tien Tai1, Chun-Jen Liu1, Hung-Chih Yang1, Tai-Chung Tseng3, 
Chen-Hua Liu1, Kai-Wen Huang1, Pei-Jer Chen1, Ding-Shinn 
Chen1, Kuen-Feng Chen1, Jia-Horng Kao1; 1National Taiwan Uni-
versity Hospital, Taipei, Taiwan; 2National Yang-Ming University, 
Taipei, Taiwan; 3Buddhist Tzu Chi General Hospital Taipei Branch, 
Taipei, Taiwan
Background & Aims Signal transducer and activator of tran-
scription 3 (STAT3) is involved in fibrogenesis; however, the 
role of Src-homology protein tyrosine phosphatase-1 (SHP-1) 
in STAT3-related fibrogenesis remains unclear . This study thus 
investigated the SHP-1–STAT3 pathway in liver fibrogenesis . 
The antifibrotic activity of SC-43, a sorafenib derivative with 
an enhanced SHP-1 activity, was evaluated in vivo and in 
vitro . Methods SHP-1 expression was examined in human and 
mouse fibrotic livers . Experimental liver fibrosis mouse models 
were established by injecting carbon tetrachloride (CCl4) in 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 215A

♦ Denotes AASLD Presidential Poster of Distinction

C57BL/6 mice and through bile duct ligation (BDL) in Bal-
b/C mice with subsequent SC-43 and sorafenib treatment . Rat, 
human, and primary mouse hepatic stellate cells (HSCs) were 
used for mechanistic investigations, with special focus on the 
SHP-1–STAT3 pathway . Results SHP-1 was over expressed in 
fibrotic areas of human and mouse livers . In the CCl4 and 
BDL mouse models, SC-43 treatment effectively prevented and 
regressed liver fibrosis and improved mouse survival . In vitro 
studies revealed that SC-43 promoted HSC apoptosis . SC-43 
increased the SHP-1 activity and inhibited phospho-STAT3, 
independent of the platelet-derived growth factor receptor 
pathway . The enhanced SHP-1 activity significantly inhibited 
HSC proliferation, whereas SHP-1 inhibition rescued SC-43-in-
duced HSC apoptosis . Furthermore, SC-43 interacted with the 
N-SH2 domain of SHP-1 to enhance the activity of SHP-1 for 
the antifibrotic effect . Conclusions The SHP-1–STAT3 pathway 
is a crucial signaling pathway in fibrogenesis . SC-43 signifi-
cantly ameliorates liver fibrosis through SHP-1 upregulation . An 
SHP-1-targeted therapy may represent a druggable strategy for 
antifibrotic drug discovery .
Disclosures:
Pei-Jer Chen - Advisory Committees or Review Panels: BMS, GSK, BMS, GSK, 
Medigene; Consulting: Medigen, Pharmaessentia; Grant/Research Support: Vaz-
genetics; Independent Contractor: J & J; Speaking and Teaching: Roche, Roche
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Improvement of carbon tetrachloride-induced liver 
cirrhosis by the fractionated infusion of freeze-stocked 
bone marrow cells in mice
Shogo Shiratsuki1, Taro Takami1, Toshihiko Matsumoto1,2, Koi-
chi Fujisawa1,3, Naoki Yamamoto4, Tsuyoshi Ishikawa1, Isao 
Sakaida1,3; 1Department of Gastroenterology & Hepatology, 
Yamaguchi University Graduate School of Medicine, Ube, Japan; 
2Department of Oncology & Laboratory Medicine, Yamaguchi 
University Graduate School of Medicine, Ube, Japan; 3Center for 
Reparative Medicine, Yamaguchi University Graduate School of 
Medicine, Ube, Japan; 4Yamaguchi University Health Administra-
tion Center, Yamaguchi University Graduate School of Medicine, 
Ube, Japan
Background and Objectives: We previously reported the effi-
cacy and safety of autologous bone marrow infusion (ABMi) 
therapy, administered as drip infusions of autologous non-cul-
tured whole bone marrow cells (BMCs) concentrated from 
around 400 mL of bone marrow (BM) fluid taken under general 
anesthesia, as liver regeneration therapy for decompensated 
liver cirrhosis patients . We also confirmed that carbon tetra-
chloride (CCl4)-induced cirrhotic mice given two fresh BMC 
infusions had a longer survival rate than control mice given 
one infusion . Here, we evaluated the feasibility of using frac-
tionated infusions of freeze-stocked autologous BMCs isolated 
from 400 mL of BM fluid obtained from a single aspiration . 
Methods: Fresh murine BMCs (5×105 and 1×106 cells, which 
correspond to 100 mL and 200 mL of human BM fluid, respec-
tively) were infused through the tail veins of CCl4-induced cir-
rhotic mice once or twice, respectively, and liver fibrosis was 
evaluated using sirius red staining . To establish the optimal 
BMC cryopreservation method, cell viability after freezing for 1 
to 6 months was compared between combinations of freezing 
methods (simple freezing to -80°C in a deep freezer, freez-
ing to -80°C in a freezer box, or freezing to -80°C using a 
program freezer) and preservative solutions (cell-cytoprotective 
solution CP-1, culture medium supplemented with 5% dimethyl 

sulfoxide and 30% fetal bovine serum, or CELLBANKER®) . The 
effects of frozen BMC and fresh BMC infusions on liver fibro-
sis were compared in the CCl4-induced cirrhotic mice . We 
also assessed survival in the CCl4-induced cirrhotic mice after 
fractionated infusions of freeze-stocked BMCs . Results: Two 
infusions of 1×106 fresh BMCs, which correspond to a total 
of 400 mL of human BM fluid, significantly reduced liver fibro-
sis . With the cell-cytoprotective solution CP-1, BMC viability 
was ≥95% even after simple freezing at -80°C, and it did 
not decrease until after at least 6 months . Liver fibrosis was 
observed in 10 .8%, 9 .1% (p<0 .05 vs . controls), and 9 .3% 
(p<0 .05 vs . controls) of the non-infused, fresh BMC-infused, 
and frozen BMC-infused mice, respectively . The improvement 
in liver fibrosis after the frozen BMC infusions was comparable 
with that after fresh BMC infusions (p=0 .380) . Finally, we also 
found a significantly prolonged survival rate in mice infused 
two times with 1×106 BMCs that were frozen and stocked with 
CP-1 . Conclusions: These results demonstrate the feasibility of 
fractionated ABMi therapy as an efficient liver regeneration 
therapy that uses drip infusions of autologous BMCs collected 
from 400 mL of BM fluid obtained from a single aspiration and 
were frozen with CP-1 solution .
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Histological changes in human spleen associated with 
cirrhosis and dynamic hepatic accumulation of anti-fi-
brotic macrophages after splenectomy
Yuji Iimuro1,2, Akito Yada2, Toshihiro Okada2, Jiro Fujimoto2; 
1Department of Surgery, Nirasaki Municipal Hospital, Nirasaki, 
Japan; 2Department of Surgery, Hyogo College of Medicine, 
Hyogo, Japan
Splenomegaly often occurs associated with liver fibrosis, and 
the amelioration of liver fibrosis by splenectomy (SP) has been 
reported . Meanwhile, systematic detailed analysis in human 
splenic changes associated with cirrhosis is very few, and the 
mechanism underlying the amelioration of liver fibrosis after SP 
is still unclear . The AIMs of the present study were to investigate 
changes in human spleen in comparison with liver fibrosis, and 
to analyze the mechanism of anti-fibrotic effect of SP in human . 
Subjects and Methods: Thirty-five patients with liver fibrosis 
underwent laparoscopic SP and simultaneous liver biopsy to 
treat their hypersplenism . Histological changes in liver and 
spleen, and blood test were systematically compared . In 10 
cirrhotic patients with hepatocellular carcinoma (HCC), lapa-
roscopic SP was first performed, then hepatectomy was done 
4-10 weeks later . Changes in the non-cancerous liver tissue in 
those patients after SP was analyzed focusing on macrophage 
accumulation, in comparison with the liver tissues obtained from 
cirrhotic patients without SP . Results: In the spleen, narrowed 
splenic cord and dilated splenic sinus were detected in the red 
pulp . In the narrowed splenic cord, the number of αSMA-posi-
tive cells increased and significant amount of fibrillar collagen 
was observed . The αSMA-positive area and the amount of 
fibrillar collagen were well correlated with the degree of liver 
fibrosis . Moreover, many CD41-positive platelets were detected 
in the fibrotic red pulp, and the trapped platelet amount was 
negatively correlated with peripheral platelet counts . After SP, 
significant leukocytosis, especially increase in monocytes, was 
observed in addition to thrombocytosis . In the non-cancerous 
liver tissues, many round-shaped CD68-positive macrophages 
accumulated after SP . The macrophages were CD163+ (M2 
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marker) and CD14-CD16+, suggesting their anti-fibrotic popu-
lation . Indeed, they expressed MMP-1 . Meanwhile, the amount 
of platelets detected in the liver did not change even after SP . 
The accumulated macrophages existed around fibrous scar as 
well as CK19+EpCAM+ cells spreading out from the ductular 
reactions . Finally, the number of Ki67-positive hepatocytes sig-
nificantly increased after SP . Conclusions: Fibrosis in the human 
spleen in correlation with liver fibrosis was confirmed . Hepatic 
accumulation of anti-fibrotic macrophages possibly play signifi-
cant roles in the amelioration of liver fibrosis after SP .
Disclosures:
The following people have nothing to disclose: Yuji Iimuro, Akito Yada, Toshihiro 
Okada, Jiro Fujimoto

424
MELD-XI and liver fibrosis predict mortality in patients 
with advanced heart failure referred for orthotopic 
heart transplantation.
Ashley Greer1, Ruhail Kohli2, Shruti Chaturvedi3, Michael Kriss2, 
Hubert Fenton1, Kalpana Devaraj1; 1Pathology, University of Col-
orado Denver, Denver, CO; 2Gastroenterology and Hepatology, 
University of Colorado Denver, Denver, CO; 3Hematology and 
Oncology, Vanderbilt University, Nashville, TN
 PURPOSE: This retrospective cohort study was conducted to 
evaluate the relationship of biochemical (MELD-XI) and histo-
logic markers of liver injury with survival in patients referred 
for orthotopic heart transplantation (OHT) . METHODS: We 
identified 36 adult patients evaluated for OHT at the University 
of Colorado from 2008-2015 who underwent liver biopsies . 
Clinical and laboratory data as well as information on clini-
cal course and outcomes were collected retrospectively . Liver 
biopsies were assessed for features of cardiac hepatopathy 
as well as histological indicators of other underlying hepatic 
pathology . Multivariable Cox regression was used to identify 
predictors of survival . A receiver operator characteristic curve 
was used to evaluate the model . RESULTS: Mean age was 
51 .9 ± 9 .7 years, 72 .2% were male and mean MELD-XI score 
was 11 .66±3 .11 . There were 12 patients with low (≤ 10 .5), 
8 with low-intermediate (10 .6 to 12 .6), 16 with intermedi-
ate-high (12 .7 to 16 .4), and none with high (>16 .4) MELD-XI 
scores . Of the 36 patients evaluated, 13 underwent OHT . 
Patients who did not get OHT had higher RVSP (53 .8 vs . 43 .8 
mmHg, p= 0 .013) and PA pressure (34 .3 vs . 27 .3 mmHg, 
p = 0 .029) than patients who got OHT . Common findings 
on liver biopsy were sinusoidal dilation (94 .4%), centrilobular 
fibrosis (80 .6%), congestion (77 .8%), minimal to mild portal or 
lobular hepatitis (72 .2% each), cholestasis (33 .4%) and hem-
orrhage (27 .8%) . PA pressure was associated with MELD-XI 
score (p=0 .019) and congestion on biopsy (p=0 .049) . Age 
(HR 1 .22, p=0 .019), low-intermediate (HR 71, p=0 .022) and 
intermediate-high MELD-XI scores (HR 388, p=0 .033), ejec-
tion fraction (HR 1 .07, p=0 .028), and the histologic findings 
of centrilobular fibrosis (HR 95 .31, p=0 .026), and central 
necrosis (HR 148 .4, p=0 .033) were identified as significant 
predictors of long-term mortality in patients undergoing OHT 
evaluation . Adding histologic parameters improved the predic-
tive value of the model (ROC area under the curve 0 .846 ver-
sus 0 .686) . CONCLUSIONS: Hepatic dysfunction is common 
in patients referred for OHT and contributes to worse survival . 
Both MELD-XI and histologic parameters (centri-lobular fibro-
sis, central necrosis) are associated with mortality, and have 
improved predictive value in combination .
Disclosures:
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Pitfalls in surveillance for hepatocellular cancer: how 
successful is it in the real world?
Linda L. Wong1, Sandi Kwee3, Brenda Y. Hernandez2, Sumodh 
Kalathil1, Naoky CS C. Tsai1; 1Surgery, Univ of Hawaii School 
of Medicine, Honolulu, HI; 2Cancer Center, University of Hawaii, 
Honolulu, HI; 3PET Imaging Research, Queens Medical Center, 
Honolulu, HI
 Background: Surveillance for hepatocellular cancer with 
ultrasound in the population at risk is widely practiced and 
generally believed to improve opportunities for treatment and 
outcome . Unfortunately not all surveillance studies are optimal 
and tumors are missed due to patient and study factors . This 
study was intended to explore success vs failure of surveillance 
to detect HCC . Methods: This is a retrospective analysis of a 
prospectively collected database of HCC from 1993 to 2016 . 
Those that were diagnosed with surveillance were defined 
as asymptomatic patients with an imaging study done 6-12 
months prior to the diagnostic study for HCC . Categories con-
sidered for successful detection included: largest tumor ≤ 3 .0 
cm, single tumor ≤3 .0 cm, single tumor ≤2 .0 cm and meeting 
Milan criteria . (all without vascular invasion) Factors that were 
studied included age <60 years, gender, patient location, BMI, 
hepatitis B, hepatitis C, smoking, diabetes, hyperlipidemia, 
cirrhosis, ascites and MELD <10 . Results: Of 1125 patients, 
271 (24 .1%) had HCC found on surveillance . Mean tumor size 
in this group was 3 .17 cm (sd 1 .81 cm, range 1-14 cm) . The 
following were noted: multiple tumors -28%, bilateral tumors 
-7 .4%, vascular invasion - 3 .7% and no metastatic disease . If 
largest tumor ≤3 .0 cm is considered successful detection, then 
61 .5% met this criteria and BMI 35 or higher was associated 
with less success at detection . Single tumor ≤3 .0 cm was found 
in 47 .1% and no factor was predictive of failure to detect . 
The presence of ascites allowed better detection of HCC that 
were ≤ 2 .0cm . Approximately 75% of patients met Milan cri-
teria on diagnosis and male gender was associated with less 
success at detection . (see table) None of the other factors had 
an effect on failure or success of detection on surveillance . 
Conclusions: Although surveillance is recommended for HCC, 
not all surveillance ultrasound examinations are ideal . Success 
of HCC detection with surveillance may depend on patient 
BMI, gender and ascites, and may occur 19 .1–75% of the time 
depending on how success is defined . Greater vigilance with 
other imaging or closer follow-up may be necessary for some 
patient populations .
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WFA+-M2BP as a predictor of hepatocellular carcinoma 
in individuals who were seronegative for both HBV sur-
face antigen and anti-HCV antibody
Hui-Han Hu1, Chia-Ling Chang1, Jessica Liu1, Chin-Lan Jen1, Wen-
Sheng Luo1, Yu-Ling Lin1, Chien-Yu Su1, Cheng-Tse Chiang1, Mei-
Hsuan Lee2, Sheng-Nan Lu3, Li-Yu Wang4, Masaaki Korenaga5, 
Masashi Mizokami5, Chien-Jen Chen1,6, Hwai-I Yang1; 1Genomics 
Research Center, Academia Sinica, Taipei, Taiwan; 2Institute of 
Clinical Medicine, National Yang-Ming University, Taiepi, Tai-
wan; 3Department of Gastroenterology, Chang-Gung Memorial 
Hospital, Kaohsiung, Taiwan; 4MacKay College of Medicine, 
Taiepi, Taiwan; 5The Research Center for Hepatitis and Immunol-
ogy, National Center for Global Health and Medicine, Ichikawa, 
Japan; 6Graduate Institute of Epidemiology and Preventative Medi-
cine, College of Public Health, National Taiwan University, Taiepi, 
Taiwan
Background Viral hepatitis is the most important risk factor of 
hepatocellular carcinoma (HCC) . However, in Taiwan, 12% 
of HCC cases are seronegative for both HBV surface antigen 
(HBsAg) and anti-HCV antibody, known as NBNC individuals . 
The NBNC population will increase with massive HBV vacci-
nation as well as increasing rate and efficiency of antiviral 
therapies . Nonetheless, a reliable biomarker for predicting 
HCC development in the NBNC population is still lacking . 
WFA+-M2BP has been shown to be a reliable and effective 
biomarker of liver fibrosis and HCC in patients infected with 
HCV . This study aimed to assess the predictive role of WFA+-
M2BP on HCC development in the NBNC population . Methods 
A total of 18570 subjects who were seronegative for HBsAg 
and anti-HCV were enrolled between 1991 and 1992 and 
followed up until 2012, during which 155 HCC cases were 
newly diagnosed . A case-control study nested within this 
cohort comprised of 135 NBNC HCC cases and 631 gen-
der-matched NBNC healthy controls was conducted . Serum or 
plasma samples collected at study entry were used for WFA+-
M2BP testing . Association between WFA+-M2BP and HCC was 
assessed by logistic regression model . Adjusted odds ratios 
(ORadj) with 95% confidence intervals (CIs) for WFA+-M2BP 
and other baseline clinical variables were estimated . Results 
Compared with WFA+-M2BP levels <1 COI, ORadj (95% CI) 
of developing HCC were 1 .87 (0 .95-3 .68) and 2 .89 (1 .15-
7 .28) [Ptrend=0 .006], respectively, for individual with levels 
1-1 .5 and ≥1 .5 COI, after adjustment of gender, age, ALT 
and AST levels, habit of alcohol consumption, BMI value, and 
personal diabetes history . WFA+-M2BP levels ≥1 .5 COI sig-
nificantly predict HCC developed beyond 10 years from study 
entry (ORadj (95% CI)= 2 .75 (1 .01-7 .49), P=0 .048) . In the 
stepwise subgroup analysis, in which individuals with AST ≥45 
IU/L, ALT ≥45 IU/L, diabetes history, habit of alcohol consump-
tion, and abnormal BMI were removed serially, the association 
between WFA+-M2BP levels ≥1 .5 COI and HCC remained 
significant throughout the analyses . In individuals without any 
of the above risk factors, WFA+-M2BP levels ≥1 .5 COI was still 
associated with increased risk of HCC with an adjusted odds 
ratio of 4 .36 (1 .22-15 .59) . Conclusion In addition to HCC in 
patients infected with HCV, WFA+-M2BP can also predict HCC 
development in NBNC individuals, especially in those with 
normal level of ALT and AST, no personal diabetes history, no 
habit of alcohol consumption, and normal BMI value . This sero-
marker might be used for identifying individuals with relatively 
higher risk of developing HCC from a generally known low-risk 
NBNC population for HCC surveillance .
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Early Detection of Hepatocellular Carcinoma Using an 
Exploratory Panel of Biomarkers on the Abbott ARCHI-
TECT Immunoassay System
Philip M. Hemken1, Xiaoqing (Quinnie) Yang1, Lori Sokoll2, Debra 
Elliott2, Susan Gawel1, Michael Lucht1, Daniel Chan2, Gerard 
Davis1; 1Diagnostics R&D, Abbott, Abbott Park, IL; 2Div Clinical 
Chemistry, Dept Pathology, Johns Hopkins Medical Institutions, 
Baltimore, MD
Background: For the early detection of hepatocellular carci-
noma (HCC), panels of biomarkers have been proposed to 
increase sensitivity and specificity . Alpha-fetoprotein (AFP), 
protein induced by the absence of vitamin K or antagonist-II 
(PIVKA-II), Golgi protein-73 (GP73), hepatocellular growth fac-
tor (HGF), dipeptidyl peptidase-4 (DPP4) and dipeptidyl pep-
tidase-4 /seprase heterodimer (DPP4/Seprase) assays were 
tested on the Abbott ARCHITECT immunoassay system . The 
purpose of this study was to identify algorithms using multiple 
markers to aid in diagnosing cirrhosis, and early stage HCC . 
Methods: The concentrations of AFP, PIVKA II, GP73, HGF, 
DPP4 and DPP4/Seprase in human sera were determined using 
automated sandwich immunoassays on the Abbott ARCHITECT 
system . The retrospective case control specimens used for this 
study were collected at Johns Hopkins Medical Institutions . A 
total of 368 serum samples from patients with chronic hepatitis 
(n=102), fibrosis (n=19), cirrhosis (n=40), hepatitis with cirrho-
sis (n=54) and HCC (n=70 stage 1 & 2, n=49 stage 3 & 4), 
as well as from normal individuals (n=34) were evaluated for 
these biomarkers . The Random Forests algorithm was applied . 
This algorithm is well known to robustly find features without 
making many assumptions . The results are from the training 
models . Results: The areas under the curves (AUCs) for the best 
model comprising age + gender + AFP + PIVKA II + GP73 for 
non-cancers without normals vs . stage 1 & 2 HCC was 0 .96 
with sensitivity of 0 .71 and specificity of 0 .98 . The same model 
had an AUC for non-cancer without normals vs . all HCC of 
0 .97 with sensitivity of 0 .82 and specificity of 0 .95 . GP73 has 
the most importance in the model age + gender + GP73 and 
performs as well as the model age + gender + AFP + PIVKA II + 
GP73 when comparing: normal vs . fibrosis; normal vs . fibrosis 
+ cirrhosis; fibrosis vs . cirrhosis; HBV vs . HBV + cirrhosis; HCV 
vs . HCV + cirrhosis; and HBV + HCV vs . HBV cirrhosis + HCV 
cirrhosis with AUCs of 0 .97, 0 .99, 0 .96, 0 .94, 0 .95, 0 .94, 
respectively . Conclusions: The model age + gender + AFP + 
PIVKA II + GP73 showed superior sensitivity and specificity 
for HCC compared with other models . Age + gender + GP73 
model shows promise as an aid in the diagnosis of cirrhosis in 
patients with hepatitis versus hepatitis patients without cirrhosis . 
These results are consistent with previous findings for GP73 
(Morota et al., Clin Chem Lab Med 2011;49(4):711-718) . 
Follow up studies are recommended to validate the algorithm 
for the proposed clinical utilities .
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Comparison of 18F-FDG PET-CT and Gd-EOB-DTPA-en-
hanced MRI for prediction of microvascular invasion 
and outcome after curative resection for early-stage 
hepatocellular carcinoma
Tomoki Kobayashi, Hiroshi Aikata, Kana Daijo, Yuji Teraoka, 
Yuki Nakamura, Kei Morio, Yuko Nagaoki, Tomokazu Kawaoka, 
Masataka Tsuge, Akira Hiramatsu, Michio Imamura, Yoshiiku 
Kawakami, Kazuaki Chayama; Department of Gastroenterology 
and Metabolism, Hiroshima University Hospital, Hiroshima, Japan
BackgroundAim: Microvascular invasion (MVI) is a prognostic 
factor after hepatic resection (HR) for hepatocellular carcinoma 
(HCC) . We demonstrated that 18F-FDG uptake on preoper-
ative PET-CT correlates with MVI and predicts outcome after 
HR for early-stage HCC (AASLD 2015) . This study aimed to 
compare the value of preoperative 18F-FDG PET-CT (PET-CT) 
and Gd-EOB-DTPA-enhanced MRI (EOB-MRI) for predicting 
MVI and outcome after HR in early-stage HCC . Methods: 89 
consecutive patients who were preoperatively examined with 
both PET-CT and EOB-MRI and underwent curative HR for 
HCC within the Milan criteria were enrolled in this retrospec-
tive cohort study . Preoperative PET-CT and EOB-MRI findings 
were analyzed and the association of imaging findings with 
MVI and outcome were assessed . PET-CT findings were 18FDG-
PET status, standardized uptake value (SUV) tumor max, and 
tumor to non-tumor maximal SUV ratio (TNR), while EOB-MRI 
findings were T1-weighted imaging, T2-weighted imaging, 
diffusion-weighted imaging (DWI), apparent diffusion coeffi-
cient (ADC) value, dynamic pattern, peritumoral enhancement 
on arterial phase, hepatobiliary phase imaging (HBP), peri-
tumoral hypointensity on HBP, tumor morphology, and cap-
sule . Results: MVI was present in 17 of 89 patients (19 .1%) 
on pathologic examination . Univariate analysis showed that 
high-intensity on DWI, ADC value (×10-3mm2/s), peritumoral 
enhancement, AFP-L3 (%), and TNR were associated with 
MVI . Multivariate analysis showed that high-intensity on DWI 
(p=0 .047) and TNR (p=0 .018) were independent predictors 
for MVI .TNR ≥1 .34 was suggested to be the best cut-off value 
for predicting MVI by receiver operating characteristic (ROC) 
curves (area under the curve [AUC] =0 .727) . The sensitivity, 
specificity, PPV, NPV, accuracy, and AUC for predicting MVI 
were 58 .8%, 91 .7%, 62 .5%, 90 .4%, 85 .4%, and 0 .752 for 
TNR ≥1 .34, 70 .6%, 63 .9%, 31 .6%, 90 .2%, 65 .1%, and 
0 .670 for high-intensity on DWI . The specificity and accuracy 
of TNR ≥1 .34 were significantly higher than those of high-inten-
sity on DWI . (p=0 .009, 0 .003, respectively) . The recurrence 
rate of TNR ≥1 .34 group was significantly higher than that of 
TNR <1 .34 group (p=0 .0301), while there were no signifi-
cant differences in recurrence rate between high-intensity on 
DWI group and iso or slightly high-intensity on DWI group 
(p=0 .602) . Further, multivariate analysis showed TNR ≥1 .34 
was only preoperative independent predictor for recurrence 
within 2 years (p=0 .008) . Conclusions: Using 18F-FDG PET-CT 
to predict MVI and recurrence within 2 years after curative HR 
for early-stage HCC was superior to using Gd-EOB-DTPA-en-
hanced MRI .
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Decreased Liver Volume May Be a Non-Invasive Indi-
cator of Hepatocellular Carcinoma in Patients Cured of 
Hepatitis C Virus
James F. Crismale1, Roberta K. Sefcik1, Jasnit Makkar2, Sara C. 
Lewis2, Erin H. Doyle1, Thomas Schiano1, Andrea D. Branch1; 
1Division of Liver Diseases, Icahn School of Medicine at Mount 
Sinai, New York, NY; 2Department of Radiology, Icahn School of 
Medicine at Mount Sinai, New York, NY
Background: Non-invasive markers of hepatocellular carci-
noma (HCC) risk are needed to focus surveillance programs 
on patients most likely to benefit . Despite achieving a sustained 
virological response (SVR), patients who have cirrhosis prior to 
hepatitis C virus (HCV) treatment remain at risk for developing 
HCC after SVR . Low (<1000 mL) liver volume correlates with 
adverse outcomes in cirrhotic patients, but its relationship to 
HCC has not been examined in post-SVR patients . Aim: To 
measure the change in liver volume in patients with cirrhosis 
before and after SVR and to determine whether change in liver 
volume is associated with development of post-SVR HCC . Meth-
ods: Imaging (CT/MRI), clinical, and demographic data were 
collected on patients who achieved an SVR between 1/2011 
and 11/2015 . Liver volume was calculated from CT/MRI 
images using Vitrea software . Imaging data obtained within 
one year of treatment initiation was used to calculate pre-treat-
ment liver volume . The last imaging data (up to 5/2016) was 
used to calculate post-SVR liver volume . Post-SVR HCC was 
defined as de novo HCC diagnosed for the first time after 
confirmed SVR . Images were obtained prior to any treatment 
for HCC, and HCC lesions were included in the volume cal-
culation . The Wilcoxon matched-pairs signed-ranks test was 
used to compare pre- and post-SVR variables . The Mann-Whit-
ney U test was used for between-group comparisons . Results: 
Records of 38 patients with pre- and post-SVR imaging were 
analyzed, with a median time between imaging studies of 1 .9 
years [interquartile range (IQR): 1 .4–2 .3] . At the time of pre-
SVR imaging, median age was 61 years (IQR: 56–65), 61% 
were male, 47% were non-Caucasian, and median pre-SVR 
MELD was 13 (IQR: 10–15) . Compared to pre-treatment liver 
volume, the post-SVR volume was smaller by a median of 50 .9 
mL (IQR: -138–52 .3), but the difference was not significant: 
1267 mL (IQR: 1046–1552) vs . 1184 mL (IQR: 1012–1428), 
p=0 .35 . Albumin was significantly higher post-SVR: 3 .1 mg/dL 
(IQR: 2 .8–3 .3) vs . 3 .3 mg/dL (IQR: 3 .0–3 .8), p=0 .036 . ALT 
was lower: 66 IU/L (IQR: 44–102) vs . 25 IU/L (IQR: 19–32), 
p<0 .01 . AST was lower: 87 IU/L (IQR: 63–153) vs . 36 IU/L 
(IQR: 29–47), p<0 .01 . MELD scores did not change (p=0 .08) . 
Post-SVR HCC developed in 7/38 (18%) patients; median time 
from SVR to diagnosis of HCC was 2 .0 years (IQR: 0 .25–3 .0) . 
Liver volume decreased more in patients diagnosed with post-
SVR HCC than in those without post-SVR HCC: -152 mL (IQR: 
-235 – -81 .2) vs -46 .0 mL (IQR: -87 .9–216), p=0 .03 . Con-
clusions: Among cirrhotic patients who achieve an SVR, the 
change (decrease) in liver volume may be a non-invasive indi-
cator of HCC risk . (DA 031095, DK 090317)
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Concomitant measurement of alpha-fetoprotein 
improves effectiveness of ultrasound-based surveil-
lance of hepatocellular carcinoma in chronic hepatitis B 
patients
Chung Seop Lee1, BeomHee Kim1, Jung Wha Chung1, Ju Hyun 
Lee1, Sanghyuk Im1, Eun Sun Jang1,2, Sook-Hyang Jeong1,2, 
Jin-Wook Kim1,2; 1Internal medicine, Seoul National University 
Bundang Hospital, Seongnam, Korea (the Republic of); 2Seoul 
National University College of Medicine, Seoul, Korea (the Repub-
lic of)
Background and aims: Use of alpha-fetoprotein (AFP) in surveil-
lance of hepatocellular carcinoma (HCC) has been critically 
challenged due to low sensitivity and/or specificity . However, 
AFP is usually used with ultrasound (US) in HCC surveillance, 
and yet it is not well studied whether AFP - US combination 
improves the performance of HCC surveillance compared to 
US alone in high risk patients . The aim of this study was to test 
the hypothesis that concomitant measurement of serum AFP 
levels improves the sensitivity of US-based HCC surveillance 
without compromising the specificity . Methods: A retrospec-
tive cohort of 3233 chronic hepatitis B patients who received 
HCC surveillance by means of AFP and US was established 
and analyzed for sensitivity and specificity of US alone or 
US/AFP combination . The performance of each surveillance 
model was assessed by Youden’s index and comparison was 
made with 95% CI of the indices . Results: The cohort was 
followed for a mean duration of 55 (range 6-150) months . 
Over the 177169-person-month follow-up period, 102 patients 
(3 .2%) developed HCCs . During the study period, 18,811 
US examinations were performed . The overall sensitivity and 
specificity of US alone was 52 .0% and 99 .6%, respectively, 
and the Youden’s index was 0 .515, whereas the sensitivity 
and specificity of AFP without consideration of US results was 
33 .3% and 96 .8%, respectively with Youden’s index of 0 .301 . 
Combination of US and AFP by using cut-off at 10ng/ml exhib-
ited sensitivity and specificity of 65 .7% and 96 .4%, with sig-
nificantly superior Youden’s index (0 .627, p = 0 .002) . Higher 
cut-off value of 20 and 100 ng/ml showed sensitivity of 59 .8 
and 57 .8%, and specificity of 98 .1 and 99 .3%, with Youden’s 
index of 0 .579 (p = 0 .014) and 0 .571 (p = 0 .012), respec-
tively . At the cut-off of 10 ng/mL, 14 of 102 HCC patients 
were detected by elevated AFP alone, whereas 593 of 18699 
patients were shown to have elevated AFP without evidence of 
HCC . Conclusions: The combination of AFP and US improved 
the effectiveness of HCC surveillance compared to US alone in 
patients with chronic hepatitis B, with the expense of 42-fold 
false-negative results compared to additionally detected HCC 
patients .

A comparison of US alone and combined US with AFP .
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Significant Association Of Hepatic Adenomatosis With 
Fatty Liver Disease
Ahyoung Kim, Mangesh Pagadala, Carlos J. Romero-Marrero, 
Lopez Rocio, Arthur J. McCullough, K. V. Narayanan Menon; 
Cleveland Clinic, Cleveland Heights, OH
 Background: Hepatic adenomatosis is a rare disease and is 
defined as >10 adenomas . Unlike hepatic adenomas, hepatic 
adenomatosis has less female predilection and a weaker asso-
ciation with oral contraceptives (OCP) . Small studies have indi-
cated possible impaired glucose tolerance and fatty liver as 
the risk factors for hepatic adenomatosis . Aim: The aim of our 
study was to determine the association between indexes of 
metabolic syndrome (hypertension, diabetes, fatty liver) and 
hepatic adenomatosis . Methods: Patients who presented to 
Cleveland Clinic with hepatic adenomas from October 2000 
to March 2016 were included . The diagnosis was based on 
clinical and imaging studies or biopsy . Hepatic adenomatosis 
was defined by > 10 adenomas . Demographic data, number 
of adenomas, OCP use, fatty liver, hypertension, diabetes, 
and management were collected . A univariable analysis was 
performed to assess the differences between subjects with and 
without hepatic adenomatosis . Multivariable logistic regression 
was used to assess the association between fatty liver disease 
and presence of adenomatosis after adjusting for potential con-
founders . Results: 150 patients (93% female) were included . 
37 patients (all female) had hepatic adenomatosis and 113 
had hepatic adenomas . The average age was 44 ± 12 years . 
On univariate analysis, female gender, fatty liver, fibrosis, 
hypertension and lower serum creatinine were significantly 
associated with hepatic adenomatosis . On multivariate anal-
ysis, biopsy proven fatty liver (OR 2 .5 [1 .03, 6 .3], p=0 .043), 
hypertension (OR 2 .8 [1 .1, 7 .1], p=0 .025) and serum cre-
atinine (OR 0 .11 [0 .02, 0 .60], p=0 .010) were significantly 
associated with adenomatosis . After adjusting for hypertension 
and serum creatinine, subjects with biopsy proven fatty liver 
were 2 .5 times as likely to have adenomatosis . Interestingly, 
there was no evidence to suggest that metabolic syndrome 
was associated with adenomatosis (p=0 .11) . This remained so 
after adjusting for fatty liver (p=0 .54) . There was no difference 
between the groups regarding BMI or oral contraceptive use . 
Patients with hepatic adenomatosis were more likely to get con-
servative management (59 .5% vs 36 .0%, p=0 .012) and less 
likely to have surgical resection (32 .4% vs 60 .7%, p=0 .003) . 
During follow up of adenomatosis (mean 21 .0 months [5 .0, 
41 .0]), 1 patient was found to have metastatic hepatocellular 
carcinoma in addition to hepatic adenomatosis. Conclusion: 
This is the largest study of patients with hepatic adenomatosis, 
and found significant association with fatty liver disease . Fur-
ther studies are needed to elucidate common pathways that 
may determine the development of both these conditions .
Disclosures:
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Dual-tracer 18F-Fluorocholine and 18F-FDG PET/CT can 
impact BCLC classification and treatment allocation in 
patients with hepatocellular carcinoma
Charlotte Costentin1, Julia Chalaye2, Alain Luciani2, Giuliana 
amaddeo1, Nathalie Ganne Carrié3, Laurence Baranes2, Julien 
Calderaro2, Daniel Azoulay2, Olivier Seror4, Ariane Mallat1, 
Christophe Duvoux1, Emmanuel Itti2, Véronique Eder5, Jean-
Charles Nault3; 1Hepatology, Henri Mondor Hospital, Créteil, 
France; 2Henri Mondor Hospital, Créteil, France; 3Hepatology, 
Jean Verdier Hospital, Bondy, France; 4Jean Verdier Hospital, 
Bondy, France; 5Avicennes Hospital, Bobigny, France
Conventional imaging allows staging of hepatocellular carci-
noma (HCC) according to the BCLC classification, which links 
staging to therapeutic modalities . The aim of our study was to 
assess the impact of dual tracer 18F-Fluorocholine and 18F-FDG 
PET/CT on tumor staging and treatment allocation . Methods: 
154 dual-tracer PET/CT were performed in 138 patients with 
HCC between 2012 and 2015 in two institutions . Diagnosis of 
HCC was based on histological (n=108) and/or radiological 
findings . For these patients, we retrospectively reviewed HCC 
BCLC staging and treatment proposition based on conventional 
imaging . Then, we collected any new lesion detected, any 
change in BCLC classification and treatment allocation based 
on dual-tracer PET/CT . Modification of BCLC classification and 
treatment allocation according to the dual tracer PET/CT were 
defined in a multidisciplinary meeting . Results: Patients were 
mostly men (n=122; 88%) with cirrhosis in 106 patients (77%) . 
Underlying liver disease was related to alcohol+/-NAFLD 
(n=57; 41%), hepatitis B or C virus (n=72; 52%) and other (n= 
9; 7%) . BCLC staging according to conventional imaging was 
0 or A in 52 patients (34%), B in 32 patients (23%), C in 25 
patients (16%) . No typical active tumor was identified with con-
ventional imaging in the remaining 45 patients (29%) . PET/CT 
with 18 FDG alone detected new lesions in 21 patients (14%), 
upgraded BCLC staging in 15 patients (10%) and modified 
the treatment in 17 patients (11%) . Dual-tracer detected new 
lesions in 30 patients (19 .4%) . BCLC staging was upgraded 
in 22 patients (14%), and dual tracer PET/CT had an impact 
on treatment decision in 23 patients (15%) . New intrahepatic 
lesions were detected in 7 patients, extrahepatic lesions in 16 
patients and both intra and extrahepatic lesions in 7 patients . 
Ten patients had new bone lesions, 6 vascular invasion, 8 
tumoral nodes, 3 lung metastasis and 1 adrenal metastasis . 
Using dual-tracer PET/CT, in patients waiting liver transplan-
tation, staging was modified in 9% of the patients with active 
lesion (n=34) and in 4% of patients without tumor remaining 
after curative treatment (n=26) . BCLC staging was modified in 
19% of the patients assessed before percutaneous treatment 
or resection (n=36), in 10% of the patients assessed before 
palliative treatment (n=30) . Staging was modified in 23% of 
the patients with doubtful extra-hepatic lesions (n=17) and in 
36% of the patients with increased AFP without typical lesions 
at conventional imaging (n=11) . Conclusion: In our popula-
tion, dual-tracer PET/CT allowed the upstaging in the BCLC 
classification in 14% of the patients with HCC and treatment 
modification in 15% of the cases .
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Glutathione Species And Metabolomic Prints In Subjects 
With Liver Disease As Biological Markers For The Detec-
tion Of Hepatocellular Carcinoma
Juan Sanabria1,2, Rajan Kombu1, Yana Sandlers1, Jizhou Ai3, 
Rafael Ibarra1, Henri Brunengraber1; 1Nutrition, Case Western 
Reserve University, Cleveland, OH; 2Surgery, Marshall University 
School of Medicine, Charleston, WV; 3Research, Cancer Treat-
ment Centers of America, Chicago, IL
Introduction: The incidence of end stage liver disease (ESLD) 
has increased in the last decade in the USA due mainly to a 
high incidence of HCV infection and an epidemic of obesity; 
the main risk factor for non-alcoholic steatohepatitis (NASH) . 
We have shown in animal models i) glutathione species in 
plasma reflects liver glutathione state, ii) glutathione sp . is a 
surrogate for the detection of hepatic tumors and, ii) metabolic 
prints from liver tissue with tumo differs significantly from meta-
bolic prints from liver tissue without tumor . Methods: The pres-
ent study aims i) to translate methods from the animal model 
to the human, ii) to determine changes in glutathione species 
and in the metabolic prints of patients with progressive liver 
disease, and iii) to determine differences in patients with ESLD 
with and without HCC . Treated plasma from healthy subjects 
(n=20), patients with ESLD (n=99) and patients after LTx (n=7) 
were analyzed by GC-MS or LC/MS-MS . Glutathione label-
ling profile was measured by isotopomer analyzes of 2H2O 
enriched plasma . Principal Component Analyzes (PCA) and 
Partial Least Square Discriminant Analysis (PLS-DA) were used 
to determine differences in metabolic prints . Results: There was 
a significant difference in glutathione/metabolic profiles from 
patients with ESLD vs healthy subjects and patients after LTx 
(p<0 .05, ANOVA & PCA) . Similar significant differences were 
noted on patients with ESLD when stratified by the MELD score 
(MELD<14 vs MELD>=14) . Patients with ESLD/HCC+ differed 
significantly from both, patients with ESLD/HCC- and healthy 
subjects (p<0 .05 by PCA) . Patients with ESLD had a signifi-
cant decrease in GSH labeling (glutathione reduced produc-
tion) and an increase in Glutathione bound profile (glutathione 
oxidized) . Conclusion: Glutathione sp changes and metabolic 
prints measured in plasma from patients with ESLD discrimi-
nated patients from healthy subjects, graded patients by the 
severity of their liver condition and categorized patients by the 
presence or absence of HCC .
Disclosures:
Jizhou Ai - Employment: Cancer Treatment Centers of America
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Frequency and Work up of Indeterminate Nodules 
during Surveillance for Hepatocellular Carcinoma in 
Patients with Cirrhosis
Aashesh Verma, Monica Konerman, Betty Zhao, Anna S. Lok, 
Neehar D. Parikh; University of Michigan, Ann Arbor, MI
Background: Detection of a nodule on ultrasound (US) surveil-
lance for hepatocellular carcinoma (HCC) typically triggers 
cross-sectional imaging with CT or MRI . The optimal evaluation 
and follow up of indeterminate nodules (IN) found on US is 
unclear . The aims of this study were to determine the frequency 
of IN during US surveillance for HCC and factors associated 
with eventual diagnosis of HCC . Methods: We retrospectively 
collected data (2010-2015) on adult patients with cirrhosis 
enrolled in an HCC surveillance program at our center . Patients 
with apparent benign lesions on US (e .g . cysts and heman-
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giomas) were not categorized as having an IN . Outcomes 
included: 1) frequency of IN, 2) number of patients diagnosed 
with HCC among those with an IN, 3) total number of CT/MRI 
among patients with and without IN and those with IN with and 
without HCC . Results: 458 patients met inclusion criteria . Base-
line demographic and clinical characteristics of the cohorts are 
shown in the Table . 116 (25%) patients had an IN noted on 
surveillance US . Among those with an IN, 27 patients (23%) 
were diagnosed with HCC, 14 on initial CT/MRI following 
US with IN and 13 after a median of 3 (IQR 2-4) CT/MRIs 
after initial US with IN . A total of 89 patients with IN have 
not been diagnosed with HCC, 54 returned to US surveillance 
after a median of 1 (IQR 1-2 .75) CT/MRI and 35 continued to 
have IN after a median of 2 (IQR 2-3, maximum 12) CT/MRI . 
Patients with HCC had lower platelet counts and albumin levels 
and higher INR, ALT and AFP levels compared to those groups 
with IN without HCC or no IN . Conclusions: IN were found in 
25% of patients with cirrhosis undergoing US surveillance for 
HCC, and 77% of these patients had not been diagnosed with 
HCC . Despite multiple CT/MRI, the nature of IN could not be 
resolved in 35 patients . Predictive tools are necessary to better 
risk stratify patients with IN to minimize unnecessary testing 
and patient anxiety .

Table
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Metaanalysis of diagnostic performance of CEUS 
LI-RADS (Contrast-Enhanced Ultrasound Liver Imaging 
Reporting and Data System) criteria for diagnosis of 1-2 
cm hepatocellular carcinoma (HCC)
Yuko Kono1,2, David Cosgrove3, Christoph F. Dietrich4, Hyun-
Jung Jang5, Tae-Kyoung Kim5, Andrej Lyshchik6, Fabio Piscaglia7, 
Claude B. Sirlin2, Alexandar Vezeridis2, Juergen K. Willmann8, 
Stephanie Wilson9; 1Medicine, University of California, San 
Diego, San Diego, CA; 2Radiology, University of California, San 
Diego, San Diego, CA; 3Radiology, Hammersmith hospital, King’s 
College Hospital, London, United Kingdom; 4Medicine, Caritas 
Krankenhaus Bad Mergentheim, Bad Mergentheim, Germany; 
5Radiology, University of Toronto, Toronto, ON, Canada; 6Radiol-
ogy, Thomas Jefferson University, Philadelphia, PA; 7Medicine, 
University of Bologna, S. Orsola-Malpighi Hospital, Bologna, Italy; 
8Radiology, Stanford University, Stanford, CA; 9Radiology, Univer-
sity of Calgary, Calgary, AB, Canada
Objective The American College of Radiology endorsed 
LI-RADS for standardized reporting and data collection of com-
puted tomography (CT) and magnetic resonance (MR) imag-

ing for HCC . With the recent approval in the United States 
of microbubble-based agents for US liver imaging, LI-RADS 
has been expanded to include CEUS . In CEUS LI-RADS, sono-
graphically distinct solid nodules ≥1 cm in diameter may be 
diagnosed as definite HCC if they show 1) arterial phase hype-
renhancement and 2) mild and late (≥60 seconds) washout . 
These criteria are designed to have high specificity for HCC . 
The purpose of metaanalysis is to assess the diagnostic per-
formance of these criteria for per-lesion diagnosis of 1-2 cm 
HCC . Methods All published studies in PubMed that report the 
per-lesion performance characteristics of CEUS for diagnosing 
1-2 cm HCC in patients with cirrhosis are reviewed . Three 
studies include 1-3cm nodules, allowing extraction of results 
on 1-2 cm nodules . The following data is analyzed: presence 
of arterial phase hyperenhancement, presence of washout, 
and reference standard . Washout degree and timing are not 
available in this review . The pooled sensitivity, specificity and 
positive predictive value are calculated . Results Seven studies 
are identified published from 2008 through 2014 . A total of 
428 1-2 cm nodules (284 HCCs, 2 ICCs and 144 benign 
lesions) are included in the analysis . The diagnosis of HCC 
was made if nodules showed arterial enhancement and portal 
venous washout, regardless of degree or timing of washout: 
pooled sensitivity, specificity, positive predictive value (PPV) 
and negative predictive value (NPV) for HCC are 62% [95% 
CI 39-81%], 99% [88-100%], 97% [95-100%] and 71% [69-
72%] respectively . The three false positives are 1 intrahepatic 
cholangiocarcinoma (ICC), 1 hemangioma and 1 high-grade 
dysplastic nodule . The reference standards include multiphasic 
CT/MRI using AASLD criteria or histology . Conclusion CEUS 
LI-RADS has the potential to provide consistent reporting and 
terminology for US . The criteria used in this review are less 
strict than those proposed in CEUS LI-RADS, as the seven ref-
erenced published studies included only identification of wash-
out, without consideration of timing or degree . However, these 
less strict criteria still provide high pooled specificity (99%) 
and PPV (97%) for 1-2 cm HCC . Sensitivity for small HCC is 
62% . False positive diagnosis of ICC as HCC is rare in this 
review . However, the referenced studies include only 2 ICCs . 
Multicenter, prospective studies are needed to validate CEUS 
LI-RADS 5 criteria .
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Glutamine synthetase immunohistochemical staining 
patterns correlate with molecular abnormalities of b-cat-
enin pathway in hepatocellular adenoma
Julien Calderaro5, Christine Sempoux3, Sandra Rebouissou4, Bet-
tina Bisig3, David Cappellen1,2, Brigitte Le Bail1,2, Jessica Zuc-
man-Rossi4, Charles Balabaud1,2, Paulette Bioulac-Sage1,2; 1Inserm 
u1053, Bordeaux, France; 2Université Bordeaux, Bordeaux, 
France; 3Department of Pathology,, Université de Lausanne,, Lau-
sanne, Switzerland; 4Inserm, UMR 1162, Université Paris Des-
cartes, Paris, France; 5AP-HP, Department of Pathology, CHU 
Mondor, Créteil, France
Background : β-catenin mutated hepatocellular adenoma with 
inflammatory features (b-IHCA) or without (b-HCA) are known 
to be prone to malignancy . Recently, 3 levels of β-catenin 
activation (high, moderate and low) were described in HCA, 
related to specific molecular abnormalities of CTNNB1 gene, 
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occurring in exons 3, 7 and 8, with different risk of malignancy 
(1) . The aim of this study was to look if glutamine synthetase 
(GS) immunostaining could be used as a surrogate marker to 
identify the 3 different levels of β-catenin activation . Design: 
We retrieved 58 cases of b-HCA (25) and b-IHCA (33) and 
reviewed their GS staining pattern . In a first step, knowing the 
underlying molecular abnormality of CTNNB1 gene in a series 
of 30 cases, we found 3 GS patterns related to the level of 
b-catenin activation: 1-strong/diffuse/homogeneous (exon 3 
other than S45); 2-moderate to strong/more or less diffuse/
heterogeneous (exon 3-S45); 3-other patterns mainly small 
patches, sometimes around veins (exon 7/8) . In a second step, 
we classify the whole series for GS pattern, blindly of molecular 
data, and we analyzed H&E, reticulin, b-catenin and CD34 
stainings, together with the presence of features borderline with 
malignancy, and of HCC foci within the HCA . Results: Group 
1 of GS (8 b-HCA and 14 b-IHCA) was easily identified, even 
in 2 cases of IHCA in which only a β-catenin mutated focus 
was present . Group 2 (8 b-HCA and 5 b-IHCA) corresponding 
to S45 exon 3 mutation was often very characteristic on GS, 
except in one b-IHCA which was wrongly classified as 7/8 . 
Group 3 (9 b-HCA and 14 b-IHCA) corresponding to exon 7/8 
mutations was more difficult to identify, particularly for b-IHCA; 
one b-IHCA and one b-HCA were wrongly identified as S45 
and unclassified HCA respectively . Aberrant β-catenin nuclear 
staining was usual in group 1, rare in group 2, absent in group 
3 . In groups 2 and 3, GS was positive along the border of 
the HCA in 75% of cases . In addition, CD34 was diffusely 
expressed in 80% of cases in group 2 and occasionally in 
group 3, except at the HCA border . Cholestasis was more fre-
quently observed in groups 1 and 2 . No or only minor atypia 
were present in group 3, contrary to groups 1 and 2 where 
borderline lesions or HCC foci were present in 7/8 b-HCA, 
4/14 b-IHCA and 2/8 b-HCA, 2/5 b-IHCA respectively . Con-
clusion: GS staining pattern, combined to H&E and CD34, is 
a valuable method to identify the 3 molecular subgroups of 
β-catenin mutated HCA (exon 3, S45, 7/8) . Knowing that they 
differ in terms of malignancy risk, very rare in exon 7/8, high 
in exon 3, including S45 mutation, it represents an important 
tool for patient management . 1-Rebouissou Hepatology 2016
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Addition of alpha-fetoprotein improves performance of 
ultrasound-based surveillance of hepatitis C-associated 
hepatocellular carcinoma
BeomHee Kim1, Chung Seop Lee1, Sanghyuk Im1, Ju Hyun Lee1, 
Jung Wha Chung1, Eun Sun Jang2, Sook-Hyang Jeong1,2, Jin-Wook 
Kim1,2; 1Seoul National University Bundang Hospital, Seongnam, 
Korea (the Republic of); 2National University College of Medicine, 
Seoul, Korea (the Republic of)
Background & Aims Ultrasonographic surveillance for hepa-
tocellular carcinoma (HCC) is indicated in high risk patients 
with chronic hepatitis C virus (HCV) infection, whereas use 
of alpha-fetoprotein (AFP) is currently not recommended due 
to low sensitivity and/or specificity . However, most previous 
studies assessed the performance of AFP per se, without con-
sideration of concomitant ultrasound (US) data during surveil-
lance, and it is not fully known how combination of AFP affects 
the performance of US-based surveillance for HCC . The aim 
of this study was to determine whether consideration of con-

comitantly measured AFP levels may improve the performance 
of US-based surveillance for HCV-associated HCC . Method A 
retrospective cohort of 720 chronic hepatitis C patients who 
received HCC surveillance by means of AFP and US was con-
structed . A total of 5489 US and 3800 AFP measurements 
were made, and the sensitivity and specificity of US alone 
without consideration of AFP levels was compared with those of 
US/AFP combination model in which either one or both of pos-
itive results were considered test-positive . Comparison of each 
model’s performance was analyzed by Youden’s index with 
95% CI . Results The Youden’s index for US-only model was 
0 .59 (sensitivity 60 %, specificity 99%), whereas addition of 
AFP significantly increased Youden’s index, with 0 .80, 0 .82, 
0 .85 at the AFP cut-off of 10, 20 and 40 ng/mL, respectively 
(all p < 0 .01) . Higher cut-off reduced Youden’s index . At the 
maximal Youden’s index (AFP cut-off of 40 ng/mL), 7 of 25 
HCC-related episodes were detected by elevated AFP alone, 
whereas 85 of 3835 measurements were false-positive AFP 
without evidence of HCC . Conclusions Consideration of con-
comitant AFP levels increases overall performance of US-based 
surveillance of HCV-associated HCC . However, 12-folds of 
false-positive AFP results would be incurred for every single 
additional HCC case detected only by elevated AFP levels .
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Sanghyuk Im, Ju Hyun Lee, Jung Wha Chung, Eun Sun Jang, Sook-Hyang Jeong, 
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The detection of Hepatocellular carcinoma (HCC) from 
patients’ breath using canine scent detection: Proof of 
concept study
Taya Kitiyakara1, Susan A. Redmond2, Sasivimol Rattanasiri3, 
Ammarin Thakkinstian3, Pongphob Intaraprasong1, Abhasnee 
Sobhonslidsuk1, Chomsri Kositchaiwat1; 1Gastroenterology and 
Hepatology, Ramathibodi Hospital, Bangkok, Thailand; 2Thailand 
Rescue Dog Association, General Chartchai Choohaven Founda-
tion, Bangkok, Thailand; 3department of Epidemiology, Ramathi-
bodi Hospital, Bangkok, Thailand
INTRODUCTION: Screening with ultrasound with or without 
AFP has been advocated to detect HCC earlier to improve 
outcomes but has a poor uptake in many countries, due to 
the complicated and costly process . Newer and easier meth-
ods of screening may increase screening uptake . Cancers pro-
duce volatile organic compounds (VOC) and these have been 
used to screen for lung cancers from patients’ breath . Here we 
investigated the possibility of using smell detection by dogs for 
detection of HCC from breaths of patients . METHOD: Patients 
with HCC were identified from the liver and hepatobiliary clin-
ics . The diagnosis of HCC was confirmed according to the 
AASLD guidelines . The patients’ breaths were collected using 
facemasks and sealed in ziplock bags before being transported 
to the study test site . Healthy controls were matched for age, 
sex and current smoking habit and their samples were collected 
within one day of collecting the HCC breath specimen . The 
numbering of the HCC sample was sent in a sealed envelope 
to the dog trainer for correct rewarding of the dog after testing . 
One golden retriever was trained to detect HCC with positive 
feedback using known samples of HCC and healthy controls 
in a step-wise manner . When the trainer was confident that 
the dog could recognize the HCC smell, testing was then done 
in a blinded manner using 1 HCC: 3 healthy control per run . 
After the dog signaled the specimen, the reward was given . 
The correct detection was compared to the theoretical detec-
tion by chance of 25% using the statistical one sample test of 
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proportion . RESULTS: Specimens from 27 HCC patients were 
tested in a blinded manner . The mean age was 58 and 21/27 
were male . 17 patients had hepatitis B, 6 with hepatitis C . 20 
patients had 1 HCC lesion, 2 patients had 2 lesions whilst 5 
had innumerable lesions in the liver . The mean size of the larg-
est HCC was 8 .0cm (range 23-1 .4cm) . There were 19 patients 
with cirrhosis (3 non-cirrhotic, and 5 equivocal/unknown) and 
the BCLC stages were 2/5/16/0/2 for very early/early/inter-
mediate/advanced/terminal stages respectively . The dog indi-
cated 18 runs correctly . The sensitivity for canine detection was 
66 .7% (95% CI: 57 .8-75 .6%) . Compared to a 25% correct 
indication expected by chance, this was statistically significant 
(p<0 .001) . CONCLUSION: This is the first study looking at the 
possibility of detecting HCC from the breath using canine olfac-
tion . Our results show that this was possible with an accuracy 
of 66 .7% (p<0 .001 when compared to chance alone), and 
thus is a proof of concept . Further refinement in the process of 
detection will be needed before clinical application .
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The effectiveness of syngo Embolization Guidance (3D 
navigation system) for hepatic artery chemoemboliza-
tion in patients with hepatocellular carcinoma
Tsutomu Tamai, Oki Taniyama, Syo Ijyuin, Haruka Sakae, Kazuaki 
Tabu, Eriko Tabu, Kohei Oda, Seiichi Mawatari, Akihiro Moriu-
chi, Akio Ido; Kagoshima University Medical and Dental Hospital, 
Kagoshima, Japan
[Aim] syngo Embolization Guidance (SIEMENS AG, referred 
to as 3D navigation hereafter) is a navigation system for tran-
sarterial chemoembolization (TACE) of the feeding arteries, 
which is the main target of treatment for hepatocellular carci-
noma (HCC) . We report on its effectiveness in this study . [Meth-
ods] We performed TACE for treatment of HCC at our clinic 
between December 2015 and May 2016 . First, we confirmed 
the rate of route detection (accuracy of diagnosis) by 3D nav-
igation for all nodules in 52 patients and 71 nodules . Among 
the 52 patients, we found and selected 20 patients who had 
undergone TACE without 3D navigation . We then compared 
the number of digital subtraction angiography (DSA) images, 
volume of contrast agent used (ml), cumulative exposure dose 
(mGy), and total examination time (min), using the Wilcoxon 
signed rank test . Additionally, for the 38 patients we exam-
ined the positional relationship between HCC and contrast 
images of the liver parenchyma in patients who underwent 
ultra-selective microcatheter insertion into the feeding artery 
followed by CT hepatic arteriography (CTHA) . [Results] Patient 
characteristics included a median age of 75 (37-87); 30 males 
and 22 females; 8 patients with HBV, 31 with HCV, and 13 
with non-B, non-C; 29 patients with initial onset and 23 with 
recurrence; and a median tumor size of 18 .1 (9 .2-92) mm . 
The rate of detection of the feeding artery using 3D navigation 
was 97 .2% (69/71 tumors) . In patients with and without 3D 
navigation, respectively, the numbers of DSA images obtained 
were 5 (2-8) and 3 (1-6) (p = 0 .001); the volumes of contrast 
agents used were 157 .5 ml (110-200) and 120 ml (82-230) 
(p < 0 .0001); the cumulative exposure doses, including CTHA, 
were 987 mGy (459-1456) and 834 mGy (196-1863) (p = 
0 .009); and the total examination times were 157 .5 min (95-
215) and 135 .0 min (110-190) (p = 0 .002) . In all cases, the 
measurements were significantly improved in the group with 
3D navigation . We found 15 patients whose HCC and contrast 

images overlapped by more than 5 mm, 3 where the overlap 
was between 0 mm and 5 mm, 11 where the HCC was within 
the borders of the liver parenchyma but in contact with the 
edges, and 9 whose HCC was partially outside the borders 
of the liver parenchyma . [Conclusion] 3D navigation during 
TACE is extremely beneficial for patients and surgeons alike . 
On the other hand, super-selective catheter insertion with 3D 
navigation; however, for HCC fed by more than one artery, the 
treatment range may be inadequate, necessitating caution of 
catheter positioning . Further studies will hopefully lead to devel-
opment and popularization of image-guided HCC treatments .
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Imaging Features of Microvascular Invasion in Hepato-
cellular Carcinoma Developed in HCV-Related Cirrhosis 
after Direct-Acting Antiviral Therapy.
Matteo Renzulli1, Federica Buonfiglioli2, Stefano Brocchi1, Fabio 
Conti2, Ilaria Serio3, Paolo Caraceni2, Francesco G. Foschi4, 
Giuseppe Mazzella2, Gabriella Verucchi2, Pietro Andreone2, Rita 
Golfieri1, Stefano Brillanti2; 1Department of Diagnostic Medicine 
and Prevention, Policlinico S. Orsola-Malpighi, Bologna, Italy; 
2Department of Medical and Surgical Sciences (DIMEC), Univer-
sity of Bologna, Bologna, Italy; 3Policlinico S. Orsola-Malpighi, 
Bologna, Italy; 4Ospedale di Faenza, Faenza, Italy
Background and Aims: Liver cirrhosis may progress towards 
hepatocellular carcinoma (HCC) after cure of HCV infection . 
Recent attention has been drawn to the early development of 
HCC in cirrhotics who have been treated with direct-acting 
antivirals (DAA) . The aim of this study was to evaluate the 
presence of imaging features associated with microvascular 
invasion (MVI) in HCC developed after DAA therapy . Meth-
ods: Retrospective cohort study on the entire population of 344 
consecutive cirrhotic patients, prospectively treated with DAA 
for HCV infection at our Center, and closely followed for 6-12 
months thereafter . Sustained virological response was obtained 
in 91% . After a median time of 87 .5 (0-267) days since DAA 
therapy, 28 patients developed HCC (10/285 without previ-
ous HCC and 18/59 with history of previously treated HCC): a 
single nodule in 21 patients and multinodular in 7, for a total of 
41 neoplastic nodules . Two expert radiologists independently 
evaluated CT scan and/or MR imaging, using established cri-
teria for MVI (Radiology 2016; 279: 432-442): non-smooth 
tumor margins (NSTM), peritumoral enhancement (PTE), and 
internal arteries + hypo-attenuating halos as two-trait predic-
tor of venous invasion (TTPVI) . Results: The median maximum 
nodule diameter was 17 mm (range: 10-56 mm): between 10 
and 20 mm in 20 patients, between 20 and 50 mm in 7, and 
>50 mm in 1 patient . Twenty-nine of 41 nodules (70 .7%) were 
<20 mm in diameter . Imaging features predicting MVI are sum-
marized in the Table, according to nodule sizes and numbers . 
Despite the large proportion of small HCC, at least 2 imaging 
features predicting MVI were present in 30/41 (73 .2%) nod-
ules . Nine of 10 patients without previous HCC developed 
neoplastic nodules with at least 2 imaging features predictive 
of MVI, in comparison with 10 of the 18 patients with history 
of previous HCC (p=0 .09) . Alpha-fetoprotein levels were >50 
ng/mL in only 2 patients, and did not differ between patients 
with or without features predictive of MVI . Conclusions: The 
majority of HCC arising in cirrhotic patients soon after DAA 
therapy can be detected at a stage of single nodule with small 
size . Imaging features associated with microvascular invasion 
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are present in most of them, and the appropriate HCC treat-
ment choice needs to be defined . Close monitoring of cirrhotic 
patients during and after DAA therapy should be planned to 
allow early detection and treatment of HCC, even in patients 
without history of HCC .
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Evaluation for cancer spread via portal system of hepa-
tocellular carcinoma by 3-dimmentional CT mapping
Shogo Fukutomi1, Yoriko Nomura1, Osamu Nakashima2, Hirohisa 
Yano3, Koji Okuda1; 1Department of surgery, Kurume university 
school of medicine, Kurume, Japan; 2Department of clinical lab-
oratory medicine, Kurume university school of medicine, Kurume, 
Japan; 3Department of pathology, Kurume university school of 
medicine, Kurume, Japan
IntroductionIt is well established that in hepatocellular car-
cinoma (HCC) intrahepatic metastasis (im) can spread by 
microvascular invasion of portal vein (vp), therefore anatomic 
resection based on portal territory is thought to be more pref-
erable than non-anatomical resection to reduce postoperative 
intrahepatic recurrence, theoretically . Although several reports 
documented that histological im and vp (im/vp) associated 
with recurrence after resection of HCC repeatedly, the spread 
pattern and extent of im/vp is not fully clarified . To evaluate the 
optimal resection extent for HCC, we assessed the distribution 
of microscopic im/vp visually by 3-dimmentional computer-
ized tomography (3D-CT) mapping . [Materials and Methods] 
We analyzed 98 patients who performed hepatic resection 
for HCC which were primary-single HCC, less than 50mm in 
diameter without preoperative treatment during January 2015 
to February 2016 in our institution . We used 10 cases in 98 
patients who undergone adequate extent of anatomical resec-
tion with histlogical vp . (1) In 10 cases, all fresh specimens of 
whole liver were fixed by formalin, and paraffin-embedded 
tissue samples were cut at a thickness of 4 μm . Im/vp were 
examined pathologically and projected to preoperative 3D-CT . 
(2) We counted the all im/vp and measured the distance from 
the tumor margin to assess the extent of tumor spreading . 
ResultsOf the 98 patients who underwent hepatic resection 
for HCC, 23 cases met the entry criteria . 13 cases of 23 have 
no evidence of im/vp histologically . Finally, 10 cases out of 
98 patients (10 .2%) were examined . Tumor sizes were less 
than 30mm in 6 cases (Group A), and 31- 50mm in 4 cases 
(Group B) . (1) Although a majority of im/vp in Group A were 
located at peritumoral area, only 1 case of this group, which is 
confluent multinodular type grossly, showed tumor thrombosis 
along to proximal portal branches macro and microscopically . 
Meanwhile, several im/vp were seemed to spread via portal 
3rd order branches visually in Group B . (2) Altogether, 285 
spots of im/vp were identified in this series . The total numbers 

of im/vp in Group B were seen more frequently than in Group 
A (165; Group B vs 120; Group A) . In Group A, all im/vp 
including tumor thrombosis were localized within 1cm from 
tumor margin . Among 4 cases in Group B, 2 cases showed 
that several im/vp were scattered over 2cm from tumor margin . 
The most distant im/vp were detected at 4cm distant from the 
tumor margin . ConclusionAnatomical resection with adequate 
surgical extent based portal territory may be preferred in terms 
of curability . To assess the tumor spreading is helpful to predict 
the optimal resection extent for HCC .
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The association of ultrasound frequency and survival in 
patients with cirrhosis in US Veterans
Neehar D. Parikh1,3, Tony Van2, Sameer Saini2,1, Akbar K. Wal-
jee2,1, Anna S. Lok1, Grace L. Su3,1, Anne Sales2; 1Division of Gas-
troenterology, University of Michigan, Ann Arbor, MI; 2Center For 
Clinical Management Research, VA Ann Arbor Healthcare System, 
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Ultrasound (US) surveillance for hepatocellular carcinoma in 
patients with cirrhosis is associated with earlier HCC diagnosis 
and improved patient survival, however the relationship of the 
number of US obtained and survival is unclear . We aimed to 
determine whether the dose of US received is associated with 
an improved survival in patients with cirrhosis . We performed 
a retrospective analysis of patients in the Veterans Administra-
tion (VA) VISN 11 Liver Disease cohort from 2000-2011 and 
identified those with cirrhosis using an established algorithm 
based upon APRI score and ICD-9 codes . Patients who had 
at least one outpatient encounter at a VA facility in two con-
secutive years were included . We excluded patients who sur-
vived less than one year from cirrhosis diagnosis . We collected 
information on patient demographics, comorbidities, outpa-
tient encounters, number of ultrasounds received, and patient 
survival . The dose of ultrasound was determined per 6 month 
interval from the time of cirrhosis diagnosis to the end of fol-
low-up or death . Adequate surveillance was defined as having 
at least one ultrasound per 12 month interval during the study 
period . We performed univariate and multivariate cox survival 
analyses . In total 2,482 predominantly male (98 .2%) and Cau-
casian (73 .8%) patients met inclusion criteria with a mean age 
of 57 .2 (± 9 .4) yo . Hepatitis C was the most common etiology 
of liver disease (54 .1%); 46 .0% of patients had ascites; 23 .6% 
had hepatic encephalopathy, and the median total serum biliru-
bin was 1 .00 mg/dL (IQR: 0 .70-1 .80) . Patients lived a median 
of 58 .6 (IQR: 13 .6-110) miles from a VA tertiary care site and 
had a median of 18 .3 (IQR: 10 .5-31 .3) inpatient/outpatient 
encounters per 6 month follow-up period . 60 .3% of the patients 
saw an outpatient gastroenterologist during the study period . 
Only 11 .5% of patients received adequate US surveillance 
and the median dose of US for the entire cohort was 0 .07 
(IQR: 0-0 .29) per 6 month follow-up period . HCC was diag-
nosed in 284 (11 .4%) of patients . On multivariate analysis US 
dose was associated with improved patient survival (HR: 0 .29 
95% CI: 0 .18-0 .48) as was receipt of gastroenterology subspe-
cialty care (HR: 0 .82 95% CI: 0 .70-0 .97 .) Predictors of worse 
survival included ascites (HR: 1 .73 95% CI: 1 .45-2 .06) and 
hepatic encephalopathy (HR: 1 .31 95% CI 1 .09-1 .59 .) Con-
clusions: In a large cohort of Veterans with cirrhosis, receipt 
of HCC surveillance with US was associated with improved 
survival . Systematic measures should be taken to increase HCC 
surveillance rates in the VA healthcare system .
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Patients with HBV and HCV chronic liver disease under 
surveillance for HCC are diagnosed with pancreatic can-
cer at early stages
Teru Kumagi1, Takashi Terao1, Tomoyuki Yokota2, Nobuaki 
Azemoto3, Kazuhiro Uesugi4, Yoshiyasu Kisaka5, Yoshinori 
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Background: Pancreatic cancer (PC) is one of the common-
est cancers worldwide and its prognosis is the worst among 
various cancers (5-yr survival 5-10%) due to the lack of an 
algorithm to diagnose the disease at an early stage . A recent 
study shows that detection of indirect features (dilated pancre-
atic duct, cystic lesion) in the pancreas on imaging contributes 
to diagnosis of PC at early stages . Aim: To clarify whether 
patients with HBV and HCV chronic liver disease under surveil-
lance for HCC are diagnosed with PC at early stages . Method: 
Chart review for patients with PC diagnosed between 2011 
and 2013 was conducted within the EPOCH Study Group . 
Data collection included chance of the PC diagnosis and 
UICC stage at diagnosis of PC . Local ethic boards approved 
the study but written consent form was waived due to the ret-
rospective manner . Result: Distribution of UICC stage of the 
entire cohort (N=447) was as follows: stage 0 (N=6, 1 .3%), 
stage IA (N=31, 6 .9%), stage IB (N=29, 6 .5%), stage IIA 
(N=88, 19 .7%), stage IIB (N=49, 11 .0%), stage III (N=58, 
13 .0%) and stage IV (N=186, 41 .6%) . Two patients (12 .5%), 
3 patients (18 .8%), 2 patients (12 .5%), 2 patients (12 .5%), 
1 patient (6 .3%), 2 patients (12 .5%) and 4 patients (25%) 
in the HCC surveillance group (patients diagnosed with PC 
during HCC surveillance for HBV or HCV chronic liver disease, 
N=16) were diagnosed with PC at stage 0, stage IA, stage IB, 
stage IIA, stage IIB, stage III and stage IV, respectively . On the 
other hand, 4 patients (0 .9%), 28 patients (6 .5%), 27 patients 
(6 .3%), 86 patients (20 .0%), 48 patients (11 .1%), 56 patients 
(13 .0%) and 182 patients (42 .2%) in the non-HCC surveillance 
group (N=431) were diagnosed with PC at stage 0, stage IA, 
stage IB, stage IIA, stage IIB, stage III and stage IV, respec-
tively . Dilated pancreatic duct led to diagnosis of stage 0 PC in 
all 6 patients . When 2 groups were compared between very 
early stage (stage 0) and the remainder stages (stages IA-IV), 
the HCC surveillance group had significantly more patients 
with very early stage (P=0 .0155) . This held true when stage IA 
or stage IB was considered early stages (stages 0-IA vs . stages 
IB-IV, P=0 .0057; stages 0-IB vs . stages IIA-IV, P=0 .0035) but 
not when stage IIA was considered early stage (stages 0-IIA 
vs . stages IIB-IV, P=0 .0591) . Conclusion: Patients with HBV 
and HCV chronic liver disease under surveillance for HCC are 
diagnosed with PC at early stages . Therefore, careful obser-
vation of pancreas and special attention to indirect features 
in the pancreas are also important during HCC surveillance, 

presumably also in patients with NASH who already have risk 
factors (diabetes, obesity) for PC .
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Extracellular vesicle-mediated transfer of microRNA-30e 
modulates epithelial–mesenchymal transition in human 
cholangiocarcinoma
Yu Ota, Kenji Takahashi, Shin Otake, Yosui Tamaki, Mitsuyoshi 
Okada, Kazunobu Aso, Yuko Suzuki, Hidetaka Iwamoto, Keisuke 
Yamakita, Yohei Kitano, Yuichi Makino; Division of Metabolism 
and Biosystemic Science, Asahikawa Medical University, Asa-
hikawa, Japan
Background: TGF-β induced epithelial-mesenchymal transi-
tion (EMT) is thought to be an important process during inva-
sion and metastasis in cholangiocarcinoma (CCA) . Although 
microRNAs (miRNAs) are being implicated in the pathogenesis 
of several diseases, their roles to CCA are not well understood . 
Recently, extracellular vesicle (EV)-encapsulated miRNAs have 
been reported to be transferred from their donor cells to other 
cells and modulate recipient cell behaviors . Our aims were to 
investigate the involvement and functional roles of EV-encap-
sulated microRNA during EMT in CCA . Methods: We used 
human CCA (HuCCT1, HuH28, OZ and TFK-1) and non-ma-
lignant cholangiocyte (MMNK-1) cells . EVs were obtained 
by ultracentrifugation and EV RNA was isolated . Cells were 
treated with 10 ng/ml of TGF-β for 72 hours to induce EMT . 
Expression profiling of 2555 miRNAs was performed using 
microarray . miRNA targets were predicted by Target Scan . 
miRNA mimic molecules were used to modulate expression of 
miRNA . Cell viability, invasion and migration were assessed 
by MTS, transwell and wound healing assay . RNA expres-
sion was examined by qPCR, and protein expression by West-
ern blot . Results: Microarray identified 56 miRNAs that were 
decreased by < 0 .67-fold in HuCCT1 cells treated with TGF-
β . Of these, miR-30e was predicted to target Snail by Target 
Scan . miR-30e expression was significantly reduced by TGF-β 
by 0 .2 to 0 .8-fold in a panel of CCA cells and their EVs, and 
downregulated by 0 .3 to 0 .7-fold in CCA cells compared to 
MMNK-1 cells . In HuCCT1 cells, overexpression of miR-30e 
by miRNA mimic strikingly increased miR-30e expression in 
cells as well as their EVs . miR-30e overexpression significantly 
decreased expression of Snail, N-cadherin and Vimentin and 
increased expression of E-cadherin . Moreover, overexpression 
of miR-30e decreased cell viability, migration and invasion . 
Furthermore, miR-30e in HuCCT1 derived EVs was induced 
by incubation of donor cells with miR-30e mimic . miR-30e 
enriched EVs could be taken up by other cells, transfer miR-
30e, decreased expression of Snail, N-cadherin and Vimentin, 
increased expression of E-cadherin, and decreased invasion 
and migration in recipient cells . Conclusions: These findings 
provide mechanistic insights into EMT in CCA by (a) identifying 
miR-30e as a highly decreased miRNA by TGF-β, (b) demon-
strating a functional role for miR-30e in EMT via targeting Snail, 
(c) identifying a mechanistic role of inter-cellular EV mediated 
transfer of miR-30e in inhibiting cell invasion and migration via 
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suppression of EMT in recipient cells . These insights suggest 
several potential strategies to suppress invasion and metastasis 
in human CCA .
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Toll-like receptor 3 (TLR3): a tumor suppressor gene in 
hepatocellular carcinoma?
Nadim Fares1, Marc Bonnin1, Barbara Testoni1, Amandine Gar-
cia1, Béatrice Vanbervliet1, Lydie Lefrancois1, Valérie Hervieu4, 
Brigitte Bancel3, Toufic Renno1, Philippe Merle1,2, Serge Lebec-
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Purpose : TLR3 detects viral or endogenous double-stranded 
RNA, and promotes in primary human hepatocytes (PHH) an 
inflammatory response notably by interferon type I pathway . 
In cancer cells, TLR3 can also induce apoptosis by its ability to 
activate the extrinsic caspase pathway . Our aim was to char-
acterize the TLR3 expression and functionality in hepatocellu-
lar carcinoma (HCC) to assess its potential antitumor effect . 
Methods: 129 human resected HCCs were used to evaluate 
the prognostic impact of TLR3 expression at mRNA (RT-qPCR) 
and protein (IHC and WB) levels . in vitro the involvement of 
TLR3 receptor was evaluated in HCC cell lines as well as in 
a model of PHH transformation by the oncogenes SV40LT+ST 

and H-RASV12 . The mechanisms underlying TLR3 invalidation 
in HCC cells were assessed at genetic and epigenetic levels . 
In vivo, transgenic mice expressing SV40LT in the liver were 
crossed with TLR3-/- or TLR3+/+ mice to analyze the impact of 
TLR3 invalidation on hepatocarcinogenesis . Results: In human 
resected HCCs, low levels of TLR3 mRNA in tumors was signifi-
cantly associated with shorter time to recurrence (HR = 2 .16 
p = 0 .006) . Moreover TLR3 protein was under-expressed in 
tumor vs non tumor in 50% of cases . In vitro, TLR3 was poorly 
expressed in all HCC cell lines (HepG2, Hep3B, HuH7, PLC/
PRF/5, SK-HEP1, Focus) . TLR3 re-expression by lentiviral trans-
duction in HCC lines led to apoptosis after activation with a 
TLR3 ligand . Cancerous transformation of PHH by SV40 and 
H-RasV12 was associated with a drastic decrease of TLR3 
mRNA and protein . In the transgenic SV40 mouse model of 
HCC, nodules were significantly more prominent in SV40/
TLR3-KO vs . SV40/TLR3+/+ mice at different lifetimes 8, 10 
and 12 weeks . In SV40/TLR3-KO mice, histological staining 
confirms the decrease of apoptotic events in the hepatic paren-
chyma without impact on proliferation and immune infiltrat 
Conclusion: These results suggest that TLR3 could represent the 
first receptor of innate immunity acting as a tumor suppressor 
gene in HCC . Expression level can be used as a biomarker 
since TLR3 absence is associated with risk of recurrence . In 
case of persistent expression, TLR3 could represent a target as 
TLR3 therapeutic ligands are in clinical development .
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Prohibitin 1 Represses c-Myc-driven E-box Gene expres-
sion and Acts as a Tumor Suppressor in Liver Cancers in 
Mice and Humans
Wei Fan1, Heping Yang1, Jiaohong Wang1, Tony Li1, Alagap-
pan A. Annamalai2, José M. Mato3, Shelly C. Lu1; 1Medicine, 
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Purpose of Study: Prohibitin 1 (PHB1) is a mitochondrial 
chaperone and transcription co-factor . We showed PHB1 is 
down-regulated in chronic cholestasis and interacts with c-Myc 
to modulate Nrf2-antioxidant response element activity in oppo-
site manner . We also showed c-Myc interacts with methionine 
adenosyltransferase α 1 (MATα1) and they regulate each other 
reciprocally in hepatocellular carcinoma (HCC) and cholangio-
carcinoma (CCA) cells . Mice lacking MATα1 have lower PHB1 
expression, develop HCC spontaneously similar to liver-spe-
cific Phb1 knockout (KO) mice . The goals of this study were 
to examine the interplay between PHB1, MATα1 and c-Myc 
and PHB1’s role in liver tumorigenesis . Methods: We used 
human HCC and CCA cell lines and specimens, liver-specific 
Phb1 KO and heterozygotes, which underwent left and median 
bile duct ligation (LMBDL) . Co-immunoprecipitation (IP) and 
proteomics/MS examined protein-protein interactions . Chro-
matin immunoprecipitation (ChIP) and sequential ChIP exam-
ined protein co-occupancy of promoter regions . E-box driven 
promoter activity used wild type and mutant constructs . Results: 
PHB1 is highly expressed in normal hepatocytes and bile duct 
epithelial cells and is down-regulated in human HCC and 
CCA specimens . Proteomics/MS of liver protein extracts after 
IP with anti-PHB1 antibody revealed MATα1, c-Myc, MafG 
and c-Maf as interacting proteins . In human HCC and CCA 
cell lines, knockdown of PHB1 increased while overexpression 
suppressed proliferation . PHB1 positively regulates MAT1A 
but negatively regulates c-Myc, MafG and c-Maf expression 
at mRNA and protein levels . Conversely, MAT1A also pos-
itively regulates PHB1 whereas c-Myc, MafG and c-Maf all 
negatively regulate PHB1 at mRNA and protein levels . Both 
PHB1 and MATα1 can heterodimerize with Max to bind to 
the E-box element and repress E-box driven promoter activity . 
PHB1 promoter region contains E-box and in nonmalignant 
cholangiocytes is occupied mainly by Max, Mnt and MATα1 
but in cancerous cells this is mainly occupied by c-Myc, c-Maf 
and MafG . In liver-specific Phb1 KO livers c-Myc expression is 
markedly induced while MAT1A is suppressed . By 8-months, 
all KO mice develop HCC and some also CCA . 5-month old 
heterozygotes developed abnormal bile duct proliferation and 
one developed CCA 3 .5 months after LMBDL while this did not 
occur in wild type mice . Conclusions: We have identified PHB1 
as a repressor of E-box and it negatively regulate c-Myc, MafG 
and c-Maf expression . PHB1 and MATα1 positively regulate 
each other and their down-regulation in both HCC and CCA 
allow sustained activation of c-Myc, MafG and c-Maf contribut-
ing to their tumorigenesis .
Disclosures:
José M . Mato - Advisory Committees or Review Panels: MIDATECH, MITOTHER-
APEUTICS; Consulting: ABBOTT, GALMED, OWL
The following people have nothing to disclose: Wei Fan, Heping Yang, Jiaohong 
Wang, Tony Li, Alagappan A . Annamalai, Shelly C . Lu
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447
Integrative Genomic Analysis of Cholangiocarcinoma 
Identifies Distinct IDH-Mutant Molecular Profiles
Lewis R. Roberts1, Farshad Farshidfar2, Siyuan Zheng3, Marie-
Claude Gingras4, Yulia Newton5, Juliann Shih6, A. Gordon 
Robertson7, Toshinori Hinoue8, Katherine A. Hoadley9, Richard 
Gibbs4, Jason Roszik3, Kyle Covington4, Chia-Chin Wu3, Eve Shin-
brot4, Nicolas Stransky10, Apurva M. Hegde3, Ju Dong Yang1, 
Ed Reznik11, Sara Sadeghi7, Chandra Sekhar Pedamallu12, 
Akinyemi I. Ojesina13, Julian Hess20, J. Todd Auman9, Suhn K. 
Rhie14, Reanne Bowlby7, Mitesh J. Borad15, Josh Stuart5, Chris 
Sander12, Rehan Akbani3, Andrew D. Cherniack6, Peter W. 
Laird8, Vikram Deshpande21, Taofic Mounajjed1, Wai Chin Foo3, 
Michael Torbenson1, David E. Kleiner16, David A. Wheeler4, 
Autumn J. McRee9, Oliver F. Bathe17, Jesper B. Andersen18, 
Nabeel Bardeesy19, Lawrence N. Kwong3; 1Mayo Clinic College 
of Medicine, Rochester, MN; 2University of Calgary, Calgary, AB, 
Canada; 3Univ. of Texas MD Anderson Cancer Center, Houston, 
TX; 4Baylor College of Medicine, Houston, TX; 5University of Cali-
fornia Santa Cruz, Santa Cruz, CA; 6The Eli and Edythe L. Broad 
Institute of Massachusetts Institute of Technology and Harvard Uni-
versity, Cambridge, MA; 7Canada’s Michael Smith Genome Sci-
ences Centre, BC Cancer Agency, Vancouver, BC, Canada; 8Van 
Andel Research Institute, Grand Rapids, MI; 9University of North 
Carolina at Chapel Hill, Chapel Hill, NC; 10Blueprint Medicines, 
Cambridge, MA; 11Memorial Sloan Kettering Cancer Center, New 
York, NY; 12Dana-Farber Cancer Institute, Boston, MA; 13Univer-
sity of Alabama at Birmingham, Birmingham, AL; 14University of 
Southern California, Los Angeles, CA; 15Mayo Clinc, Scottsdale, 
AZ; 16National Cancer Institute, Bethesda, MD; 17Tom Baker Can-
cer Centre, Calgary, AB, Canada; 18University of Copenhagen, 
Denmark, Denmark; 191Massachusetts General Hospital Cancer 
Center, Harvard Medical School, Boston, MA; 20Broad Institute, 
Cambridge, MA; 21Massachusetts General Hospital, Boston, MA
Background/Aim: We describe the comprehensive multiplat-
form analysis of cholangiocarcinoma (CCA) by The Cancer 
Genome Atlas Network . Method: Tumor and normal samples 
from 38 CCA patients, 84% intrahepatic CCA, were analyzed 
by whole-exomesequencing; copy number analysis; RNA, 
microRNA and long noncoding RNA (lncRNA) sequencing; 
DNA methylation; and reverse-phase protein array analyses . 
An additional 15 samples were analyzed by whole-exome 
sequencing for mutation validation . The data were annotated 
with clinical information and histopathologic review . Results: 
Unsupervised hierarchical clustering identified four major 
clusters of CCAs . Cluster 1, 14 cases, included all 7 cases 
with IDH1 or IDH2 mutations . Cluster 2, 5 cases, included 
3 extrahepatic or perihilar CCA . Cluster 3, 16 cases, con-
tained all 5 cases with FGFR2 fusions . In contrast, all 3 FGFR2 
mutations were in cluster 1 . Cluster 4 contained only 2 cases 
and was similar to cluster 1 . This hierarchical model was val-
idated using a previous microarray gene expression dataset . 
An IDH-mutant-enriched class shared similar profiles across 
multiple platforms . This class exhibited high expression of mito-
chondrial genes, including the citric acid cycle and electron 
transport chain, relatively high mitochondrial DNA copy num-
ber, and low expression of chromatin modifier genes . This 
anticorrelation of mitochondrial and chromatin modifier signa-
tures appears to be a basic biological link spanning nearly all 
TCGA cancers and normal tissues analyzed . Next, we com-
pared CCA, hepatocellular carcinomas (HCC), and pancreatic 
ductal adenocarcinoma (PDAC) across the multiplatform TCGA 
datasets . We identified novel DNA hypermethylation subtypes 
as well as molecular similarities between IDH mutant HCCs 
and CCAs . All IDH-mutant HCCs had atypical histology and 
showed multiplatform similarities to CCAs . We found that IDH 

mutant HCCs have molecular features across mRNA, DNA 
methylation, miRNA, and copy number that strongly resemble 
CCA, confirming both the role of IDH mutations in liver dif-
ferentiation programs and the complementarity of histopatho-
logical and molecular analyses . Another molecularly CCA-like 
HCC had an FGFR2 fusion, the only HCC with that genotype . 
IDH-mutant HCCs also had elevated mitochondrial gene signa-
tures relative to IDH wild type CCAs . Conclusion: Our studies 
reveal novel insights into the molecular pathogenesis of CCA 
and provide new classification information of potential ther-
apeutic significance . These findings highlight the uniqueness 
of IDH-mutant-driven cancers and the importance of defective 
chromatin regulation in the pathogenesis of CCA .
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Nicolas Stransky - Employment: Blueprint Medicines; Stock Shareholder: Blue-
print Medicines
Andrew D . Cherniack - Grant/Research Support: Bayer AG
The following people have nothing to disclose: Farshad Farshidfar, Siyuan Zheng, 
Marie-Claude Gingras, Yulia Newton, Juliann Shih, A . Gordon Robertson, Toshi-
nori Hinoue, Katherine A . Hoadley, Jason Roszik, Kyle Covington, Chia-Chin 
Wu, Eve Shinbrot, Apurva M . Hegde, Ju Dong Yang, Ed Reznik, Sara Sadeghi, 
Chandra Sekhar Pedamallu, Akinyemi I . Ojesina, Julian Hess, J . Todd Auman, 
Suhn K . Rhie, Reanne Bowlby, Mitesh J . Borad, Josh Stuart, Chris Sander, Rehan 
Akbani, Peter W . Laird, Vikram Deshpande, Taofic Mounajjed, Wai Chin Foo, 
Michael Torbenson, David E . Kleiner, David A . Wheeler, Autumn J . McRee, 
Oliver F . Bathe, Jesper B . Andersen, Nabeel Bardeesy, Lawrence N . Kwong

448
Metformin arrests the proliferation, enhances apoptosis 
and down-regulates epithelial to mesenchymal transi-
tion (EMT) in human cholangiocarcinoma (CCA): a study 
on human primary cell cultures
Sabina Di Matteo1, Anna Maria Lustri1, Daniele Costantini1, 
Lorenzo Nevi1, Chiara Napoletano2, Emy Manzi3, Maria Con-
siglia Bragazzi1, Agostino M. De Rose4, Alfredo Cantafora1, 
Vincenzo Cardinale1, Guido Carpino5, Gian Luca Grazi3, Felice 
Giuliante4, Pasquale B. Berloco6, Domenico Alvaro1; 1Department 
of Medico-surgical sciences and Biotechnologies, Sapienza Univer-
sity of Rome, Rome, Italy; 2Department of Experimental Medicine, 
University of Rome Sapienza, Rome, Italy; 3Hepato-Biliary Surgery, 
Regina Elena National Cancer Institute, Rome, Italy; 4Department 
of Surgery, Hepatobiliary Unit,, Catholic University of the Sacred 
Heart School of Medicine, Rome, Italy; 5Department of Movement, 
Human and Health Sciences, Division of Health Sciences, Uni-
versity of Rome “Foro Italico”, Rome, Italy; 6Department of Gen-
eral Surgery and Organ Transplantation,, Sapienza University of 
Rome, Rome, Italy
CCA is a very aggressive cancer with marked resistance to 
chemotherapeutics . We have previously demonstrated that 
CCA is enriched of cancer stem cells expressing EMT traits, 
these features being associated with aggressiveness and drug 
resistance . We have recently established primary cell cul-
tures from human intrahepatic CCA subtypes (i .e ., mucin and 
mixed) . Treatment with the anti-diabetic drug metformin has 
been recently associated with reduced cancer incidence . Fur-
thermore, in immortalized cancer cell lines metformin showed 
inhibitory effects on EMT by up-regulating Foxo3a signaling in 
an Akt-dependent manner . We aimed to evaluate the effects 
of metformin on proliferation, apoptosis, cell migration and 
the expression of EMT traits in primary cultures of CCA sub-
types . Methods: primary CCA cell cultures were treated with 
increasing metformin concentrations (from 5 to 1000 μM, for 
1-4 days) . Then, we evaluated: (i) proliferation by MTS assay; 
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(ii) apoptosis by flow cytometry analysis of Annexin V-FITC/
Propidium Iodide (PI); and (iii) cell migration by wound-heal-
ing assay . The expression of vimentin, e-cadherin, snail1, 
snail2, twist1, cytokeratin19, foxo3a genes was analyzed by 
RT-qPCR, whereas Cytokeratin19 and Vimentin were also ana-
lyzed by Immunofluorescence Assay . Results: Metformin inhib-
ited cell proliferation (MTS assay, population doubling and 
population doubling time) of primary cultures from mucin- and 
mixed CCA; the effect was dose and time dependent starting 
at a concentration of 5 μM and reaching a plateau at 500 μM . 
At 100 μM, metformin induced apoptosis with a 50% increase 
of the number of Annexin V/PI positive cells (p<0 .05 vs . con-
trols) . The migration of primary human CCA cells, from both 
mucin and mixed CCA subtypes, was significantly reduced 
by treatment with metformin at different concentrations (from 
5 to 1000 μM) . The effects of metformin were associated with 
enhanced expression of the epithelial marker e-cadherin gene 
and decreased expression of vimentin and of the EMT specific 
genes, snail1, snail2, and twist1 . We also found that metformin 
increased mRNA expression of fox3a, an effect significantly 
correlated with the expression of snail1 and vimentin genes . 
Metformin exerted similar effects in mucin- and mixed-CCA 
human primary cell cultures . In conclusion, we demonstrated 
that, in primary cultures of human CCA, metformin inhibits cell 
proliferation, enhances apoptosis and impairs the expression 
of EMT traits by up-regulating foxo2a gene . Therefore, met-
formin could play anticancer effects against human CCAs with 
relevant therapeutic implications .
Disclosures:
The following people have nothing to disclose: Sabina Di Matteo, Anna Maria 
Lustri, Daniele Costantini, Lorenzo Nevi, Chiara Napoletano, Emy Manzi, Maria 
Consiglia Bragazzi, Agostino M . De Rose, Alfredo Cantafora, Vincenzo Cardi-
nale, Guido Carpino, Gian Luca Grazi, Felice Giuliante, Pasquale B . Berloco, 
Domenico Alvaro
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Hepatocellular Carcinoma Promotion by Endoplasmic 
Reticulum Stress Transducer BBF2H7
Yizhou Zhang, Masataka Tsuge, Hiromi Abe-Chayama, Kazuaki 
Chayama; Department of Gastroenterology and Metabolism, Hiro-
shima University, Hiroshima City, Japan
Objectives: The tumor suppressor p53 is reported to be function-
ally inactivated in Hepatocellular Carcinoma (HCC) . Internal 
and external environmental stress brings about p53 instability 
and might lead to HCC formation . Endoplasmic reticulum (ER) 
stress is indicated as a factor contributing to cancer . So far, 
how effectors of ER stress cause Hepatocellular Carcinoma 
(HCC) is not well studied . Here we show that ER stress trans-
ducer BBF2H7 promotes p53 degradation via altering p53 
phosphorylation and acetylation, which in turn contributes to 
cell proliferation and survival of HCC . Methods: Expression of 
ER stress transducers in paired non-tumor and HCC tissues was 
measured by Real-Time PCR . Immunohistochemistry of HCC 
tissues was performed with BBF2H7 antibody . Cell growth of 
HepG2 cells with BBF2H7 overexpressed or knocked down 
was monitored by live cell imaging . Expression of p53 and 
its downstream targets were checked by Real-Time PCR and 
western blot in BBF2H7 overexpressed HepG2 cells, with or 
without the addition of proteasome inhibitor MG132 . Dual 
luciferase reporter assay was performed to test how BBF2H7 
modulates p53 transcriptional activities . Nuclear abundance of 
p53 affected by BBF2H7 was also identified by immunostain-
ing . Results: Among all the ER stress transducers, BBF2H7, an 
ER resident basic leucine zipper transcription factor, was found 
to be upregulated in HCC . IHC showed BBF2H7 accumulated 
in the nucleus of tumor cells, which is different from that in 

adjacent non-tumor tissues . Cell growth of HepG2 cells was 
promoted by BBF2H7 overexpression and was suppressed by 
BBF2H7 siRNA . Real-Time PCR results showed that BBF2H7 
overexpression increased the ubiquitin ligase MDM2 and the 
acetyltransferase PCAF expression . Protein levels of acetyl-p53 
and phos-p53 were decreased by BBF2H7 overexpression . 
The anti-apoptosis proteins BCL-2 and BCL-xL were up-regu-
lated by BBF2H7, while Pol .δ cofactor PCNA was not affected . 
Strikingly, p53 transcriptional activity was drastically reduced 
by BBF2H7 overexpression . Contrary to the case of overall 
p53 protein, p53 transcriptional activity could barely be recov-
ered by proteasome inhibitor . The impairment of p53 nuclear 
abundance by BBF2H7 might be the reason behind this . Con-
clusions: These findings reveal a new mechanism in which p53 
can be destabilized by ER stress transducer BBF2H7, and also 
imply that BBF2H7 has full potential to trigger HCC carcinogen-
esis through impairing p53 transcriptional activity .
Disclosures:
Kazuaki Chayama - Advisory Committees or Review Panels: Mitsubishi Tanabe, 
Taisho Toyama; Consulting: AbbVie; Grant/Research Support: Ajinomoto, Abb-
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Significance of connective tissue growth factor (CTGF) in 
hepatocellular carcinoma and the therapeutic potential 
of anti-CTGF neutralizing antibody
Yuki Makino, Hayato Hikita, Takahiro Kodama, Minoru 
Shigekawa, Yugo Kai, Yasutoshi Nozaki, Tasuku Nakabori, Yoshi-
nobu Saito, Satoshi Tanaka, Ryotaro Sakamori, Tomohide Tatsumi, 
Tetsuo Takehara; Department of Gastroenterology and Hepatol-
ogy, Osaka University Graduate School of Medicine, Suita, Japan
Aim: Connective tissue growth factor (CTGF) is one of secreted 
matricellular proteins . Although CTGF is reported to be related 
with liver fibrosis, its roles in hepatocellular carcinoma (HCC) 
remain unclear . Therefore, we analyzed the significance of 
CTGF in HCC . Methods/Results: First, we examined CTGF 
expression levels in 92 resected human HCC under approval 
of institutional ethics committee . CTGF was up-regulated in 
tumor-area compared with non-tumor area and CTGF overex-
pression was associated with the factors concerning malignant 
characteristics of HCC, such as higher serum des-γ-carboxy 
prothrombin level, tumor multiplicity, portal invasion rate and 
malignant macroscopic appearance . Next, we analyzed the 
significance of CTGF in HCC . Hepatocyte-specific Kras-mu-
tated mice (Alb-Cre-LSL-KrasG12D mice; KrasG12D mice) were 
used as a mouse model of HCC, in which CTGF is overex-
pressed in tumor area in the same way as human HCC . We 
generated hepatocyte-specific CTGF deficient KrasG12D mice 
(Alb-Cre-LSL-KrasG12D-CTGFfl/fl mice; KrasG12D CTGFΔ/Δ mice) 
by mating KrasG12D mice and CTGF-floxed mice . As a result, 
KrasG12D CTGFΔ/Δ mice in 8 months old showed decreased 
tumor number, maximum tumor diameter, and body/liver 
weight ratio, and histologically better tumor differentiation 
degrees, compared with KrasG12D littermates . We subsequently 
analyzed how CTGF promotes HCC . Forced expression or 
siRNA-mediated knockdown of CTGF in HCC cells did not 
affect their viability or xenograft tumor volume . Meanwhile, 
CTGF-overexpressing HCC cells showed significant increase 
in cell viability compared with control cells, when co-cultured 
with hepatic stellate cells (HSC) on transwell . Xenograft tumors 
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of CTGF-overexpressing HCC cells co-injected with HSC also 
became significantly larger than those of control cells co-in-
jected with HSC, suggesting that CTGF promotes HCC via the 
interaction between HCC cells and HSC . Finally, we analyzed 
the therapeutic effect of anti-CTGF neutralizing antibody (NA) . 
The augmentation of the viability of CTGF-overexpressing HCC 
cells co-cultured with HSC was canceled by NA treatment . NA 
also completely abrogated the increase of xenograft tumor 
of CTGF-overexpressing HCC cells co-injected with HSC . In 
KrasG12D mice, whereas huge tumors (more than 15mm) were 
observed in 33 .3% (4/12) of 8-month-old KrasG12D mice 
treated with control hIgG, NA therapy from 4 to 8 months old 
completely prevented the appearance of huge tumors (0/12, 
p<0 .05) without obvious adverse effects . Conclusion: CTGF 
promotes HCC progression via the interaction between cancer 
cells and HSC . NA therapy impedes this interaction and could 
be a novel pharmacotherapy against HCC .
Disclosures:
Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
K .K ., Bristol-Meyer Squibb, Mitsubishi Tanabe Pharma Corparation, Toray Indus-
tories Inc ., Janssen pharmaceutical Co ., AbbVie; Speaking and Teaching: MSD 
K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
The following people have nothing to disclose: Yuki Makino, Takahiro Kodama, 
Minoru Shigekawa, Yugo Kai, Yasutoshi Nozaki, Tasuku Nakabori, Yoshinobu 
Saito, Satoshi Tanaka, Ryotaro Sakamori, Tomohide Tatsumi

451
Potential statins molecular targets in hepatocarcinogen-
esis prevention
Ezequiel Ridruejo1, Giselle Romero Caími2, Diana Kleiman de 
Pisarev2, Maria-Jesus Obregon3, Laura Alvarez2; 1Centro de 
Educación Médica e Investigaciones Clínicas “Norberto Quirno” 
CEMIC, Buenos Aires, Argentina; 2Laboratory of Biological Effects 
of Environmental Pollutants, Department of Human Biochemis-
try, Faculty of Medicine, Universidad de Buenos Aires, Ciudad 
Autónoma de Buenos Aires, Argentina; 3Department Molecular 
Pathophysiology, Instituto de Investigaciones Biomédicas, Madrid, 
Spain
Hepatocellular carcinoma (HCC) represents 90% of liver tumors 
and it is a global health problem . Statins, 3-hydroxy-3-methyl-
glutaryl coenzyme A reductase inhibitors (HMG-CoAR), have 
pleiotropic effects and have been used in the treatment of dif-
ferent tumors . Statins reduce the incidence on various tumors, 
have anti-tumoral activity through its anti-apoptotic effect and 
its capacity of inhibiting tumoral invasion and metastasis 
development . These anti-tumoral activity may be mediated by 
changes in transforming growth factor-β1 (TGF-β1), epider-
mal growth factor (EGF) and thyroid hormones (TH) regulation . 
However, its precise anti-tumoral mechanism of action has not 
been established . Aim: The aim of our study is to establish the 
statins mechanism of action and the key molecules involved 
in an HCC in vitro and in vivo model . Materials: We used an 
initiation-promotion model in rats and Hep-G2 cells using dieth-
ylnitrosamine (DEN, 100 mg/kg bw) and hexachlorobenzene 
(HCB, 100 mg/kg bw) to develop HCC . In vivo we evaluate: 
1- proliferating cell nuclear antigen (PCNA) levels in focal and 
non focal areas, Western Blot; 2- HMG-CoAR and cholesterol 
levels in total liver, Kit, RT-PCR; 3- total and phosphorylated 
c-Src levels, Western Blot; 4- TGF-β1 levels; 5- TH and deio-
dinase I and III mRNA levels . In vitro we evaluated the effects 
of different doses of atorvastatin (AT, 10, 20 y 30μM) and 
simvastatin (SM, 5, 10, 20μM) on prevention of HCB induced 
proliferative changes in Hep-G2 cells . In vitro we evaluated: 
1- PCNA levels; 2-TGF-β1 mRNA levels; 3- total and phosphor-
ylated Src levels, Western Blot; 4- HMG-CoA levels . Results: in 

vivo, in focal zones DEN+HCB vs . DEN showed elevation in 
PCNA (60%, p≤0,001), in HMG-CoAR (31%, p≤0,01), in cho-
lesterol (28%, p≤0,05), in TGF-β1 (35%, p≤0,01), and in phos-
phorylated c-Src (39%, p≤0,01) levels . DI levels were reduced 
41% (p≤0,01) and DIII increased 30% (p≤0,01) . Tisular T4 
increased 38% (p≤0,01) and tisular T3 reduced 37% (p≤0,01) . 
In vitro, HMG-CoAR mRNA levels were reduced 29% and 38% 
with AT (20 y 30 mM), and 20% and 31% with SM (10 y 20 
μM) . Increased in PCNA, TGF-β1, and phosphorylated c-Src, 
and decreased in DI levels generated by HCB treatment (5uM, 
24 hs .) were antagonized by maximun doses of AT (52, 32, 
41, 42 %) and SM (58, 36, 40, 39 %), respectively of its 
maximum effect . They returned to control values . Pre-treatment 
with an specific TGF- β1 inhibitor (SB431542, 3 hours at 10 
uM) prevented the HCB effect on PCNA, TGF-β1, c-Src and DI . 
Conclusion: Statins (AT and SM) can revert HCB induced prolif-
erative effects on Hep-G2 cells . TGF-β1, c-Src and TH may be 
the statins molecular targets in hepatocarcinogenesis .
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Hedgehog Signaling Promotes Inflammation Ascribed 
Biliary Tract Metaplasia by Targeting Peribiliary Gland 
Progenitor Cells: Observations in In Vivo and in Biliary 
Organoids
Nataliya Razumilava1, Mariah Karshner1, Michael M. Hayes1, 
Ramon Ocadiz Ruiz1, Amanda L. Photenhauer1, Christine Cieslak2, 
Gregory J. Gores3, Juanita L. Merchant1; 1Internal Medicine - Gas-
troenterology, University of Michigan, Ann Arbor, MI; 2College 
of Literature, Science, and the Arts, University of Michigan, Ann 
Arbor, MI; 3Internal Medicine - Gastroenterology, Mayo Clinic, 
Rochester, MN
Background: Cholangiocarcinoma (CCA) is a lethal neoplasm 
of the biliary tract (BT) . CCA is linked to BT inflammation and 
fibrosis, and associated with activation of Hedgehog (Hh) sig-
naling . The cytokine IL-33, is a potent biliary mitogen, and 
has been ascribed to liver fibrosis and CCA development in 
mice . A metaplasia-dysplasia-CCA sequence was described 
in patients with BT inflammation associated CCA . Hh signal-
ing is activated in peribiliary glands (PBGs), the niche for the 
biliary progenitor cells, and a potential if not likely source of 
transformed cells in BT inflammation associated CCA . Aim: To 
ascertain if Hh signaling cooperates with IL-33 in BT metapla-
sia as an initial step towards CCA . Methods: Mice with Hh 
pathway upregulation (pCMV-Shh) and inhibition (Gli1LacZ/
LacZ) and wild type (WT) animals were treated with either vehi-
cle or IL-33 for 4 days . LDE225, Hh pathway receptor SMO 
antagonist, was administered for 8 days . BT tissue was ana-
lyzed for biliary cell (CK19) proliferation (BrdU) and metapla-
sia (TFF2, Cdx2, and Alcian Blue) with immunohistochemistry . 
We developed a unique biliary organoid model to examine 
Hh signaling within biliary progenitor cells . Organoids from 
pCMV-Shh and WT mice were analyzed for biliary cell prolif-
eration (EdU) . Results: At baseline, biliary epithelium of WT, 
pCMV-Shh, and Gli1LacZ/LacZ mice was mitotically dormant and 
showed no metaplasia . Upon treatment with IL-33, mice with 
Hh signaling activation (pCMV-Shh/IL-33) as compared with 
WT/IL-33 mice demonstrated significant increase in BT hyper-
plasia, inflammation, fibrosis, and biliary cell proliferation in 
the biliary duct (27 .3% vs 13 .8%, respectively, p<0 .0001) 
and PBGs (38 .5% vs 26 .6%, respectively, p<0 .001) . The PBG 
area was significantly increased in pCMV-Shh/IL-33 mice as 
compared to WT/IL-33 mice . The BT of pCMV-Shh/IL-33 vs . 
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WT/IL-33 mice demonstrated enhanced TFF2 (a gastric meta-
plasia marker) and Cdx2 (the transcription factor responsible 
for intestinal identity), and abnormal Alcian Blue (acidic mucin) 
expression in the PBGs . Genetic and pharmacological inhibi-
tion of Hh signaling attenuated IL-33 effect on BT hyperplasia, 
proliferation, and TFF2 and Alcian Blue expression . Biliary 
organoids derived from pCMV-Shh vs . WT mice demonstrated 
increased cell proliferation (70% vs 25 .2%, p<0 .05) . Conclu-
sions: Hh signaling cooperates with IL-33 in BT hyperplasia, 
proliferation, and metaplasia and appears to drive oncogenic 
effects within biliary progenitor cells . Genetic and pharmaco-
logical inhibition of Hh signaling attenuates metaplastic trans-
formation of the BT . Inhibition of Hh signaling has potential for 
chemoprophylaxis of BT metaplasia in humans .
Disclosures:
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Preclinical evaluation of polyethylenimine-mediated 
RNA interference of Polo-Like Kinase 1 gene for ultra-
sound image-guided treatment of hepatocellular carci-
noma
Emilie Heuillard1,2, Ghina Bou About3, Mathieu Goncalves1,2, 
Francine Gosse2,1, Véronique Lindner4, Tania Sorg3, Riccardo 
Memeo4,2, Yann Herault3, Patrick Erbacher5, Patrick Pessaux4,2, 
Thomas F. Baumert2,4, Eric Robinet1,2; 1IHU Strasbourg, France, 
France; 2U1110, INSERM, Strasbourg, France; 3Mouse Clinical 
Institute, Illkirch, France; 4Strasbourg University Hospital, Stras-
bourg, France; 5PolyPlus Transfection, Illkirch, France
Background and Aims: Hepatocellular carcinoma (HCC) is 
the second cause of cancer death worldwide . Indeed, due to 
limited treatments options (surgical resection, liver transplanta-
tion, radiofrequency ablation, transarterial chemoembolization 
or chemotherapy with Sorafenib), the 5-year overall survival 
rate is <20% . Thus, innovative HCC treatments are urgently 
needed . RNAi based therapeutic approaches are attractive 
since they allow a personalized treatment strategy . Here, we 
propose to develop an innovative approach based on image-
guided local delivery of siRNA using a nanovector . Methods: 
We performed the preclinical evaluation of a product consist-
ing of in vivo-jetPEI (a polyethylenimine-based vector under 
clinical evaluation for the treatment of pancreatic ductal adeno-
carcinoma, NCT01274455) delivering concatemerized siRNA 
(Sticky siRNA) targeting the Polo-Like Kinase 1 (Plk1), a target 
under clinical evaluation for the treatment of secondary liver 
tumors by lipid-encapsulated siRNA delivery (NCT01437007) . 
Results: The toxicity of the in vivo-jetPEI/Sticky siRNA Plk1 
product was evaluated after a single intravenous injection at 
different doses (1, 3, 6 mg/kg) and different vector/siRNA 
ratios (or N/P ratios: 6, 8, 10 and 12) in C57Bl/6 mice . The 
product was well tolerated at 1 mg/kg, whatever the N/P 
ratio . In contrast, at 3 and 6 mg/kg, death events occurred 
quickly (<3h) from pulmonary embolism or later (<24h) from 
liver failure . The Lethal Dose 50% (LD50) were 4 .7, 6 .8, 2 .7 
and 2 .3 mg/kg for N/P ratios of 6, 8, 10 and 12, respec-
tively . The anti-tumor efficacy of the product was evaluated in 
a Huh-7 Cell-Derived Xenograft (CDX) tumor model in NMRI-
Nude mice, after 6 intra-tumoral injections in subcutaneous 
tumors, monitored by bioluminescence imaging . At N/P ratio 
of 8 and a dose of 1 mg/kg, the product led to a >2 log10 
reduction of the tumor growth as compared with control group 
injected with glucose . Quantitative RT-PCR demonstrated spe-

cific reduction of Plk1 mRNA levels by Sticky siRNA Plk1 and 
not control siRNA . Intra-tumoral administration of in vivo-jetPEI/
Sticky siRNA Plk1 will be now evaluated in orthotopic CDX 
tumors: preliminary data show that intrahepatic ultrasound (US) 
image-guided injection of Huh-7 cells leads to an orthotopic 
growth in >95% of mice and that US-guided drug injection in 
orthotopic tumors is feasible . Conclusion: These results pave 
the way for the future preclinical and clinical evaluation of 
US-guided intra-tumoral administration of in vivo-jetPEI/Sticky 
siRNA for individualized treatment of HCC .
Disclosures:
Patrick Erbacher - Employment: Polyplus-transfection SA
Patrick Pessaux - Board Membership: Merck ; Speaking and Teaching: integra
The following people have nothing to disclose: Emilie Heuillard, Ghina Bou 
About, Mathieu Goncalves, Francine Gosse, Véronique Lindner, Tania Sorg, 
Riccardo Memeo, Yann Herault, Thomas F . Baumert, Eric Robinet

454
Molecular characterization of the immune class of hepa-
tocellular carcinoma
Daniela Sia1, Yang Jiao1, Iris Martinez-Quetglas1,2, Olga Kuchuk1, 
Carlos Villacorta-Martin1, Genis Camprecios1, Swan N. Thung1, 
Manuel Castro3, Manel Esteller3,4, Vincenzo Mazzaferro5, 
Augusto Villanueva1, Josep M. Llovet2,1; 1Mount Sinai Liver Can-
cer Program (Divisions of Liver Diseases, Department of Medicine, 
Department of Pathology, Recanati Miller Transplantation Institute), 
Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, 
New York, NY; 2Liver Cancer Translational Research Laboratory, 
CIBEREHD, IDIBAPS, Hospital Clinic, Barcelona, Spain; 3Cancer 
Epigenetics and Biology Program, IDIBELL, Hospital Universitari 
Bellvitge, Barcelona, Spain; 4Institució Catalana de Recerca i Estu-
dis Avançats, Barcelona, Spain; 5Gastrointestinal Surgery and 
Liver Transplantation Unit, Fondazione IRCCS, Istituto Nazionale 
dei Tumori, Milan, Italy
Background: Immune checkpoint inhibitors have emerged as 
a promising therapy in different solid tumors, including hepa-
tocellular carcinoma (HCC) . Nonetheless, little is known about 
the immune-component of HCC or potential biomarkers of 
response to these therapies . Aims: To perform comprehensive 
characterization of the HCC immunological profile and to iden-
tify biomarkers to select immunotherapy candidates . Methods: 
We performed gene expression array deconvolution through 
non-negative matrix factorization in 228 resected HCCs . Char-
acterization of the transcriptional landscape was conducted 
using >1,000 signatures representing distinct immune cells by 
gene set enrichment and nearest template prediction analyses . 
Presence of tertiary lymphoid structure (TLS) was investigated 
using immunohistochemistry . DNA methylation profile of 450K 
CpG sites was analyzed to identify those with significant dif-
ferences for each group . Results: We generated a transcrip-
tome-based immune classifier that accurately discriminated 
HCC patients belonging to the immune subclass in 24% of the 
cohort (55/228) . These tumors were characterized by enrich-
ment of signatures identifying immune cells (i .e . T cells, TLS, cyto-
tox, p<0 .001), signatures of response to immune checkpoint 
therapy and PD-1 signaling (p<0 .001) . High density of TLS (≥5 
foci, 19/51 vs 33/168, p=0 .01) was observed . The methyl-
ation levels of 363 CpG sites in 192 immune response genes 
were able to identify the immune class (ANOVA, p<0 .05) . 
Integration with HCC molecular classifications revealed signif-
icant enrichment of the immune subclass with IFN (18/55 vs 
12/173, p=0 .0001) and S1 (32/55 vs 15/173, p=0 .0001) 
and exclusion of CTNNB1 (8/55 vs 59/173, p<0 .001) and 
S2 (2/55 vs 46/173, p=0 .0001) subclasses . The immune 
class contains two distinct microenvironment-based types: A) 
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Exhausted immune response type (18/55, 33%) character-
ized by stromal activation, T cell exhaustion signatures, and 
presence of immunosuppressive components such as TGFB, 
LGALS1, M2 macrophages and pathways able to recruit 
myeloid-derived-suppressor cells (FDR<0 .01); and B) Active 
immune response type (37/55, 67%) characterized by overex-
pression of adaptive immune response genes and IFN signal-
ing (p<0 .001) . Tumors within the active immune response type 
showed a trend towards better survival (p=0 .07) . Conclusions: 
Around 25% of HCC patients belong to the immune class, 
characterized by activation of immune cells and signatures of 
response to immunotherapies . Within this subclass, two dis-
tinct types have been characterized by presenting active or 
exhausted immune responses, a feature that might have impli-
cations in immune-based therapeutic approaches .
Disclosures:
Josep M . Llovet - Consulting: Bayer Pharmaceuticals, Bristol Myer Squibb, Boeh-
ringer-Ingelheim, Eli Lilly Pharmaceuticals, Celsion, Biocompatibles, Novartis, 
GlaxoSmithKline, Blueprint Medicines; Grant/Research Support: Bayer Pharma-
ceuticals, Bristol Myers Squibb, Boehringer-Ingelheim
The following people have nothing to disclose: Daniela Sia, Yang Jiao, Iris 
Martinez-Quetglas, Olga Kuchuk, Carlos Villacorta-Martin, Genis Camprecios, 
Swan N . Thung, Manuel Castro, Manel Esteller, Vincenzo Mazzaferro, Augusto 
Villanueva
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Identification of actionable tumor-maintenance genes in 
HCC by genome-wide copy number variation analysis 
and shRNA screening
Yang Jiao1, Zhongyang Zhang1,2, Daniela Sia1, Ke Hao1,2, 
Genis Camprecios1, Julien Bollard1, Amaia Lujambio1, Josep M. 
Llovet1,3; 1Mount Sinai Liver Cancer Program, Division of Liver Dis-
eases, Icahn School of Medicine at Mount Sinai, New York, NY; 
2Department of Genetics and Genomic Sciences, Icahn Institute for 
Genomics and Multiscale Biology, Icahn School of Medicine at 
Mount Sinai, New York, NY; 3Liver Cancer Translational Research 
Laboratory, CIBEREHD, IDIBAPS,, Hospital Clinic Barcelona, Cat-
alonia, Spain
Background/Aim: Hepatocellular carcinoma (HCC) is the pri-
mary form of liver cancer and the second cause of cancer 
death worldwide . Our previous work described amplifications 
of 11q13 and 6p21 in HCC tumors, which led to the discovery 
of VEGFA and FGF19 as novel oncogenes in HCC . Here, we 
aim to identify novel tumor-maintenance genes (genes import-
ant for tumor progression, but without a proven role in the 
onset of the neoplasm) in HCC by genome-wide copy num-
ber variation (CNV) analysis followed by shRNA screening 
and functional validation . Methods: CNVs measured in 594 
normal-tumor pairs from three cohorts (HKU, SMC and Hep-
tromic, n=162, 286 and 146, respectively) by Illumina SNP 
array were processed and analyzed as one meta-dataset . 
CNVs were evaluated at the single-gene level . Three layers 
of filters were applied to identify druggable high-level ampli-
fied genes . 1) Copy number>3 .5, Frequency>1%; 2) DNA/
RNA correlation>0 .4; 3 .1) Genes within the GISTIC2 peaks, 
and 3 .2) Genes within the actionable gene lists . Next, a cus-
tom shRNA library targeting the candidate genes (6 shRNAs/
gene) was constructed and transduced into the Hep3B and 
PLC5 cell lines . The shRNA representations were analyzed by 
DNA deep-sequencing . The criteria for candidate genes were 
>2-fold depletion of at least 2 independent shRNAs . Candi-
date genes were tested with targeted drugs . Results: A total of 
292 genes were identified with high-level amplification based 
on the three layers of filters . Subsequently, a custom shRNA 
library of 1,793 shRNAs targeting these genes was constructed 
and screened . At the end, 34 genes fulfilled the criteria of 

candidate tumor-maintenance genes, including either known 
oncogenes in HCC (CCND1 and PROX1) or novel candidates 
such as PTK2 and MDM4 . Based on the availability of targeted 
drugs in clinical trials, we specifically focused on PTK2, which 
encodes focal adhesion kinase (FAK), a non-receptor protein 
tyrosine kinase that regulates cellular adhesion, motility, prolif-
eration and survival . PTK2 showed high-level amplification in 
6 .2% of HCC patients . We tested the PTK2 inhibitor VS-6063 
in 7 HCC cell lines, which blocked HCC cell growth in vitro 
with minimum IC50 of 5μM . Studies in vivo are also ongoing . 
Conclusion: By genome-wide CNV analysis and shRNA library 
screening, we identified PTK2 as an actionable tumor-mainte-
nance gene with high-level amplification in 6 .2% of the HCC 
patients . Its inhibitor VS-6063 blocked HCC cell growth in 
vitro . Further experimental studies will dissect the oncogenic 
role of PTK2 in HCC and can provide the rationale for testing 
this agent in a subgroup of patients .
Disclosures:
Josep M . Llovet - Consulting: Bayer Pharmaceuticals, Bristol Myer Squibb, Boeh-
ringer-Ingelheim, Eli Lilly Pharmaceuticals, Celsion, Biocompatibles, Novartis, 
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Female livers rein in the metabolism and are protected 
from developing Hepatocellular Carcinoma
Sherwin Kelekar, Megan E. Patton, Bhoomika Mathur, Sayee 
Anakk; Molecular and Integrative Physiology, University of Illinois, 
Urbana, IL
Objective: The liver plays a central role in regulating metabolic 
functions including detoxification . One of the unique features 
of the liver is the synthesis of bile acids . Bile acids are the 
body’s natural detergents that are now being well recognized 
as active signaling molecules . In addition, the physiological 
concentration of bile acids is auto-regulated by a negative 
feedback loop coordinated by nuclear receptors Farnesoid X 
Receptor (Fxr) and Small Heterodimer Partner (Shp) . The dele-
tion of these two nuclear receptors (DKO) leads to pathologi-
cal accumulation of serum bile acids as well as spontaneous 
liver carcinogenesis only in male mice . The objective of this 
study is to determine why the female DKO mice are protected 
against developing HCC . Results: Estrogen, fork head tran-
scription factors (foxa) and interleukin 6 (il-6) signaling are 
implicated in gender-biased HCC onset . Interestingly, all of 
these signaling pathways overlap and are associated with bile 
acid homeostasis . We found that despite the absence of Fxr 
and Shp, the DKO female mice accumulated half the amount 
of serum bile acids compared to DKO male mice . This result 
was surprising and indicated that female mice may achieve 
bile acid homeostasis differently than the male mice . We had 
previously shown that excessive bile acid concentration was 
required to activate YAP and to promote hepatocellular carci-
noma (HCC) development . Based on these data we tested if the 
reduced accumulation of bile acids observed in female DKO 
mice is responsible for the protection against the development 
of HCC . Therefore we challenged the DKO female mice with 
DDC diet to promote excessive accumulation of bile acids . 
Consistent with our expectation, DDC fed DKO mice not only 
had elevated bile acid levels but also developed liver cancer 
to the extent of the DKO male mice . Next we wanted to iden-
tify whether (i) decreased bile acid synthesis or (ii) increased 
bile acid breakdown was responsible for the observed protec-
tion against HCC in DKO female livers . We did not find any 
difference in the expression of enzymes responsible for bile 
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acid synthesis between the DKO male and female mice indi-
cating similar synthetic ability . However, we found a dramatic 
induction in sulfo-transferases (Sults), in female mice, which are 
responsible for sulphating bile acids and thus promoting their 
excretion . Conclusion: DKO female mice have increased met-
abolic ability to excrete bile acids and thus may be protected 
against developing spontaneous HCC .
Disclosures:
The following people have nothing to disclose: Sherwin Kelekar, Megan E . Pat-
ton, Bhoomika Mathur, Sayee Anakk
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Protein kinase CK2 modulates the oncogenic properties 
of cholangiocarcinoma cells 
Giovanni Di Maira1, Alessandra Gentilini1, Elisabetta Rovida1, 
Daniele Ottaviani2, Maria Ruzzene2, Chiara Raggi1, Jesper B. 
Andersen3, Fabio Marra1; 1University of Florence, Florence, Italy; 
2University of Padua, Padua, Italy; 3University of Copenhagen, 
Copenhagen, Denmark
Background/aims Cholangiocarcinoma (CCA) is a tumour aris-
ing from cholangiocytes in the biliary tree, characterized by a 
poor prognosis and alterations in various signaling cascades 
and genetic mutations . The mechanisms underlying the CCA 
occurence and progression are largely unknown . CK2 is a 
ubiquitous serine-threonine protein kinase, which contributes 
to the malignant phenotype in various types of cancer, and its 
overexpression is associated with unfavorable prognosis . CK2 
may be targeted by different inhibitors, including CX-4945, 
that is currently being evaluated in clinical trials . The purpose of 
this study was to understand the potential involvement of CK2 
in the biology of CCA cells . Methods Transcriptomic profiling 
of 104 surgically resected cholangiocarcinoma samples col-
lected from patients in Australia, Europe, and the United States 
was perfomed by microarray analysis . Human cholangiocarci-
noma cells (HuCCT-1 and CCLP1) were cultured by standard 
methods . CX4945 was used as a specific CK2 inhibitor . CK2 
activity was measured using a CK2-specific peptide substrate . 
Cell cycle progression was analyzed using flow cytometry . 
Cell migration and cell invasion assays were performed using 
in vitro scratch method and Boyden chamber . Results Analysis 
of transcriptomic profile of human cholangiocarcinoma tissues 
showed that CK2 mRNA is significantly increased compared 
to surrounding matched normal tissues, and CK2 was found to 
be highly expressed in CCA cell lines . Treatment with CX4945 
or CK2 gene silencing decreased cell viability, and activated 
the apoptotic process . CK2 activity was also found to be nec-
essary for cell cycle progression, as exposure of CCA cells to 
CX4945 affected cell cycle progression, in particular block-
ing the G1/S transition . This phenotype was associated with 
altered expression of key regulators of cell cycle progression 
such as Cyclin E and p27Kip . Finally, CK2 inhibition affected 
the protumorigenic properties of CCA cells, blocking cell motil-
ity, invasiveness and promotion of epithelial-mesenchymal tran-
sition, relevant actions in the progression and metastasis of 
cholangiocarcinoma . Conclusions The results obtained in this 
study indicated that CK2 contributes to the malignant pheno-
type of CCA cells modulating proliferation, cell cycle regulation 
and metastatic processes . These data strengthen the need for 
further investigations in order to characterize the action of CK2 
on CCA biology and could contribute to the design and execu-
tion of more effective trials with the clinical-grade CK2-inhibitor 
CX4945 in patients with CCA .
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Fabio Marra - Consulting: Bayer Healthcare, Abbvie, AstraZeneca; Grant/
Research Support: ViiV; Speaking and Teaching: Gilead

The following people have nothing to disclose: Giovanni Di Maira, Alessandra 
Gentilini, Elisabetta Rovida, Daniele Ottaviani, Maria Ruzzene, Chiara Raggi, 
Jesper B . Andersen

458
HBx drives expression of alpha fetoprotein to induce 
natural reprogram of human normal liver cells to initi-
ate hepatoma cancer stem/progenitor cells
Mingyue Zhu1, Junli Guo1, Wei Li1, Mengsen Li1,2; 1Hainan Pro-
vincial Key Laboratory of Carcinogenesis and Intervention, Hainan 
Medical College, Haikou, China; 2Key Laboratory of Molecular 
Biology, Hainan Medical College, China, China
Hepatitis B virus(HBV) infection is an important risk factor for 
the development of hepatocellular carcinoma(HCC) . HBV X 
protein(HBx) plays critical role in inducing malignant trans-
formation of liver cells . Expression of alpha fetoprotein(AFP) 
closely related with hepatocarcinogenesis . In the present study, 
we explored the role of AFP in HBx promoting initiation of 
cancer stem cells(CSCs) . We reported that expression of Oct4, 
klf4, Sox2 and c-myc positively associated with AFP(+)/HBV(+) 
HCC tissues, it also displayed that expression of stemness mark-
ers CD44, CD133 and EpCAM significantly higher than that in 
normal liver tissues and AFP(-)/HBV(-) HCC tissues . The expres-
sion of AFP was emerged in human normal liver cell line, L-02 
or CHL cells priors to expression of reprogram-related proteins 
Oct4, Klf4, Sox2 and c-myc, stemness markers CD44, CD133 
and EpCAM while transfected with MCV-HBx vectors . Tumor 
colonies genesis of stem-like cells more than primary cells, and 
xenograft indicated that tumorigenesis in nude mice . Expres-
sion of reprogram-related proteins were significantly enhanced 
while HLE while transfected with pcDNA3 .1-afp vectors, and 
PI3K specificity inhibitor Ly294002 was able to inhibit the 
effect of pcDNA3 .1-afp vectors . Silenced expression of AFP 
by AFP-siRNA vectors was available withhold tumor colonies 
genesis and expression of reprogram-related genes in stem-like 
cells . Altogether, chronic HBV infection appears to predispose 
cells toward the path of acquiring cancer stem cell-like traits; 
HBx priors to stimulate expression of AFP to activate PI3K/AKT 
signal pathway led to natural reprogram of liver cells; AFP 
played critical role in promoting expression of HCC progeni-
tor/stem cell-related proteins . AFP maybe is applied as a novel 
biotarget for combating HBV-induced hepatocarcinogenesis .
Disclosures:
The following people have nothing to disclose: Mingyue Zhu, Junli Guo, Wei Li, 
Mengsen Li
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459
Canonical NF-κB signaling in hepatocytes acts as a 
tumor-suppressor in hepatitis B virus surface anti-
gen-driven hepatocellular carcinoma by controlling the 
unfolded protein response
Yoshiaki Sunami1,2, Marc Ringelhan3,4, Enikö Kokai2, Miao Lu1, 
Tracy O’Connor4, Anna Lorentzen4, Achim Weber5, Ann-Katrin 
Rodewald5, Beat Mullhaupt12, Luigi Terracciano6, Sarah Gul2, 
Sebastian Wissel2, Frank Leithäuser7, Daniel Krappmann8, Petra 
Riedl9, Daniel Hartmann1, Reinhold Schirmbeck9, Pavel Strnad10, 
Norbert Hüser1, Jörg Kleeff1, Helmut Friess1, Roland M. Schmid3, 
Fabian Geisler3, Thomas Wirth2, Mathias Heikenwälder4,11; 
1Department of General Surgery, Klinikum rechts der Isar, Tech-
nical University Munich, Munich, Germany; 2University of Ulm, 
Institute of Physiological Chemistry, Ulm, Germany; 3Department 
of Internal Medicine II, Klinikum rechts der Isar, Technical Univer-
sity Munich, Munich, Germany; 4Institute of Virology, Technical 
University Munich/Helmholtz Zentrum Munich, Munich, Germany; 
5Institute of Surgical Pathology, Zürich, Switzerland; 6Institute of 
Pathology, University Hospital Basel, Basel, Switzerland; 7Univer-
sity Medical Center Ulm, Institute of Pathology, Ulm, Germany; 
8Research Unit Cellular Signal Integration, Helmholtz Zentrum 
Munich, Neuherberg, Germany; 9Department of Internal Medicine 
I, University Medical Center Ulm, Ulm, Germany; 10Department of 
Medicine III and IZKF, University Hospital Aachen, Munich, Ger-
many; 11Division Chronic Inflammation and Cancer, German Can-
cer Research Center (DKFZ), Heidelberg, Germany; 12Department 
of Gastroenterology and Hepatology, University Hospital Zürich, 
Zürich, Switzerland
Chronic hepatitis B virus (HBV) infection remains the most com-
mon risk factor for hepatocellular carcinoma (HCC) . Efficient 
suppression of HBV viremia and necroinflammation as a result 
of nucleos(t)ide analogue treatment is able to reduce HCC 
incidence; nevertheless, hepatocarcinogenesis can occur in 
the absence of active hepatitis, correlating with high HBV sur-
face antigen (HBsAg) levels . Nuclear factor κB (NF-κB) is a 
central player in chronic inflammation and HCC development . 
However, in the absence of severe chronic inflammation, the 
role of NF-κB signaling in HCC development remains elusive . 
To understand the molecular mechanism of hepatocarcinogen-
esis driven by accumulation of HBV envelope polypeptides, 
HBsAg transgenic mice, which show no HBV-specific immune 
response, were crossed to animals with hepatocyte-specific 
inhibition of canonical NF-κB signaling . We detected pro-
longed, severe endoplasmic reticulum (ER) stress already at 20 
weeks of age in NF-κB-deficient hepatocytes of HBsAg-express-
ing mice . The unfolded protein response (UPR) regulator BiP/
GRP78 (Binding immunoglobulin protein/78 kDa glucose-reg-
ulated protein) was downregulated, Activating transcription 
factor 6 (ATF6) and eukaryotic initiation factor 2a (eIF2a) were 
activated with subsequent overexpression of CHOP/GADD153 
(CCAAT/Enhancer-Binding-Protein/growth arrest- and DNA 
damage-inducible gene 153) . Notably, immune cell infiltrates 
and liver transaminases were unchanged . However, due to this 
increased cellular stress, insufficient hepatocyte proliferation 
due to G1/S-phase cell cycle arrest with overexpression of 
p27 and emergence of ductular reactions was detected . This 
culminated in increased DNA damage already at 20 weeks 
of age and finally led to 100% HCC incidence due to NF-κB 
inhibition . The role of canonical NF-κB signaling in HCC devel-
opment depends on the mode of liver damage . In this study we 
identify a novel role of NF-κB signaling in controlling ER stress 
response thereby acting as a tumor-suppressor in HBV pro-
tein-driven HCC development . Thus, any treatment inhibiting 
NF-κB signaling in patients harboring chronic hepatitis B (CHB) 
is best avoided, and in general, previously proposed therapeu-

tic approaches targeting NF-κB signaling in HCC development 
may not be applicable in the context of CHB infection and ER 
stress conditions .
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Dual therapy with acyclic retinoid and angiotensin-II 
receptor1 blocker attenuates chemically induced hepa-
tocarcinogenesis in diabetic OLETF rats
Norihisa Nishimura, Shinya Sato, Kosuke Kaji, Mitsuteru Kitade, 
Kei Moriya, Tadashi Namisaki, Hitoshi Yoshiji; The third depart-
ment of internal medicine, Nara medical university, Kashihara, 
Japan
<Background> Insulin resistance (IR) is widely recognized to 
play an important role in the aggravation of HCC . We have 
demonstrated that IR promotes HCC development via augmen-
tation of hepatic angiogenesis . Therefore, effective strategies 
are required for the treatment of obese and diabetic patients 
with HCC . Recently, acyclic retinoid (ACR) is expected to be a 
candidate for HCC chemoprevention with inhibition of retinoid 
X receptor α phosphorylation . Animal study has shown the 
suppressive effect of ACR on the liver tumorigenesis in dia-
betic mice . Moreover, we have elucidated that angiotensin-II 
receptor1 blocker (ARB) can also inhibit HCC development 
with antiangiogenic effect . In current study, we evaluated the 
inhibitory effect of combined treatment of ACR and ARB on 
hepatocarcinogenesis in the diabetic rats . <Methods> Diabetic 
Otsuka Long-Evans Tokushima Fatty (OLETF) and non-diabetic 
Long-Evans Tokushima Otsuka (LETO) rats received 70% partial 
hepatectomy after single intraperitoneal injection with diethyl-
nitrosamine for induction of hepatocarcinogenesis, following 
administration of ACR (40mg/kg), ARB (30mg/kg) and the 
combined ACR with ARB . After 12 weeks, we evaluated the 
size and number of GST-P positive preneoplastic lesions (GPL) 
as well as altered angiogenesis in the liver . Additionally, we 
assessed the effect of ACR and ARB on the proliferation and 
apoptosis of human HCC cell lines under the IR-mimetic condi-
tion, i .e, containing high glucose and insulin . <Results> Both 
number and size of GPL were markedly increased in OLETF 
rats as compared with LETO rats . Each monotherapy with ACR 
or ARB reduced the number and size of GPL in OLETF rats, 
and the inhibitory effects were potently enhanced by combi-
nation treatment of both agents . The proangiogenic markers 
such as VEGF, CD31 were markedly decreased in the liver 
of ARB-treated rats compared with negative control, but not in 
ACR-treated rats . The IR- mimetic condition augmented the pro-
liferative activity in human HCC cells, and ACR suppressed the 
augmented proliferation with upregulated proapoptotic mark-
ers such as p21 and caspase3, while ARB did not affect cell 
proliferation . ARB inhibited IR-mediated EC tubular formation 
in vitro, in agreement with anti-angiogenic effect in OLETF rats . 
These results suggest that ACR and ARB can inhibit the IR-based 
HCC development via different mechanisms indicating that 
combination of both agents can exert additive effect on HCC 
under IR . <Conclusion> Dual therapy with ACR and ARB can 
be beneficial strategy to prevent the HCC development under 
IR . These findings may support wide use of this combination for 
the patients with HCC in chronic liver diseases .
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Factors associated with liver tumor development in vari-
ous HBs and HBV transgenic mice
Yu-Wei Chiou2, Chien-Wei Su3,4, Jaw-Ching Wu1,2; 1Institute of 
Clinical Medicine, National Yang-Ming University, Taipei, Taiwan; 
2Translational Research Division, Medical Research Department, 
Taipei Veterans General Hospital, Taipei, Taiwan; 3Division of 
Gastroenterology, Department of Medicine, Taipei Veterans Gen-
eral Hospital, Taipei, Taiwan; 4Faculty of Medicine, National 
Yang-Ming University, Taipei, Taiwan
Background and aims: Chronic hepatitis B virus (HBV) infection 
is a major cause of hepatocellular carcinoma (HCC) . HBV viral 
load, pre-S deletion, male gender and nucleos(t)ide-resistance 
are linked to higher risk of HCC . There have been no studies to 
analyze these factors in the development of HCC in transgenic 
mice models . Methods: We generated several lineages of 
transgenic mice which express wild-type large hepatitis B sur-
face antigen (L-HBsAg) in the absence of whole HBV(lineages 
A222, A225), L-HBsAg with pre-S2 deletion (lineages A171, 
A173), lamivudine-resistant HBV (rtL180M and rtM204V) (lin-
eage B00, B13) and paired wild-type HBV (lineages D11, 
D14, D23), adefovir resistant HBV (rtA181V and rtN236T) 
(lineages A19, A33, A45) and paired wild-type HBV (lineages 
C13, C20, C30) . Results: In transgenic mice expressing L-HB-
sAg with the pre-S deletion, the amount of HBsAg was scarce . 
The transgenic mice expressing pre-S2 deletion had a trend 
of lower liver tumor incidence of than wild-type pre-S (4/138, 
2 .9% vs . 26/313, 8 .3%, p=0 .055) . The tumor incidence 
was higher in lamivudine-resistant and adefovir-resistant HBV 
transgenic mice compared to that of the paired wild-type HBV 
transgenic mice (15/57, 26 .3% vs . 6/95, 6 .3%, p=0 .001) . 
Considering the role of viral replication, the mean ± standard 
deviation viral loads of lamivudine resistant HBV and its paired 
wild-type transgenic mice were higher than those of adefovir 
groups (2 .2±0 .4 x107 copies/mL, n=52 vs . 8 .1±1 .9 x104 
copies/mL, n=32, p<0 .001) . Of note, high viral loads were 
associated with higher tumor incidence (17/73, 23 .3%, vs . 
2/57, 3 .5%, p=0 .004) . The effect of integration sites may 
also play a role in different liver tumor incidences in lineages 
D11, D14 and D23 (2/13, 4/14, 0/24, p=0 .011, respec-
tively) because these lineages share the same HBV genomic 
DNA sequence and all express high serum viral loads . For 
D14 and B00 transgenic mice which had high viral loads, 
male mice had a significantly higher incidence of tumor devel-
opment compared to female mice (13/25, 52 .0%, vs . 8/42, 
19 .0%, p = 0 .011) . Conclusion: Liver tumors developed in the 
transgenic mice in the absence of overt immune response . High 
HBV viral load was the most important factor associated with 
liver tumor development . Pre-S deletion HBsAg per se did not 
increase HCC incidence unless accompanied with high HBV 
load and HBsAg expression . Moreover, male mice also had 
a higher incidence of developing liver tumor than female mice 
in the setting of high viral load . We have established a panel 
of transgenic mice of HBV which are of value to study hepato-
carcinogenesis and useful platforms for anti-HBV and anti-HCC 
drug screening .
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Molecular characterization of Hepatocellular Carcino-
mas with Chromothripsis events 
Sara Torrecilla1, Itziar Salaverria2, Joan Enric Ramis-Zaldivar2, 
Laia Cabellos1, Silvia Beà2, Roser Pinyol1, Josep M. Llovet1,3; 
1Liver Cancer Translational Research Laboratory, Barcelona-Clínic 
Liver Cancer, Institut d’Investigacions Biomèdiques August Pi i 
Sunyer (IDIBAPS), Hospital Clínic, CIBERehd, Universitat de Barce-
lona, Barcelona, Spain; 2Hematopathology Unit, Institut d’Investi-
gacions Biomèdiques August Pi i Sunyer (IDIBAPS), Hospital Clínic, 
Barcelona, Spain; 3Mount Sinai Liver Cancer Program (Division of 
Liver Diseases), Tisch Cancer Institute, Icahn School of Medicine at 
Mount Sinai, New York, NY
Purpose Although cancers evolve through the progressive 
acquisition of molecular lesions, recent studies have identified 
an alternative phenomenon called chromothripsis (CTH), a 
specific pattern of genomic rearrangements derived from a 
single catastrophic event . We aim to describe CTH events in 
hepatocellular carcinoma (HCC) and determine the molecular 
traits of tumors with this aberration . Methods The study includes 
228 surgically resected HCCs . 144 paired tumor and cirrhotic 
samples were analyzed with SNP array (HumanOmniExpress 
Exome8v1) . Copy-number profiles were visually inspected for 
CTH detection using Nexus Biodiscovery 7 .5 . CTH was defined 
as described in literature: 7 to 10 (chromothripsis-like pattern, 
CLP) and/or >10 (pure-CTH) switches between copy-number 
states . Expression-array (Human Genome U219)(n=228), and 
whole-exome sequencing (SureSelect Human All Exon)(n=50) 
data in the same cohort, was used for integrative analysis . 
Results A total of 25/144 cases (17 .4%) showed CTH-events: 
12/144 (8 .3%) with pure-CTH, and 13/144 (9%) with CLP . 
Pure-CTH correlated with HBV etiology (58% vs 23% in the rest 
of the cohort, p=0 .01), whereas CLP correlated with HCV (77% 
vs 45%, p=0 .009) . CTH events predominantly affected chr8 
(8/25 cases, 32%), chr1 (4/25, 16%) and chr13 (4/25,16%) . 
Chromosomal regions with CTH comprised known-driver genes 
deregulated at copy-number level, including gains in MYC 
(6/25), TERT (1/25), NFE2L2 (1/25) or VEGFA (1/25), and 
losses in ARID1A (3/25), AXIN1 (1/25) or CDKN2A (1/25) . 
Patients with CTH, presented more frequently TP53 aberra-
tions -17p13 losses (16/25) or CNN-LOH (3/25)- compared 
to non-CTH cases (76% vs 43% p=0 .01) . Expression data 
showed down-regulation of TP53 senescence-related signature 
in the CTH group (FDR<0 .05) . These samples also presented 
enrichment of other pathways related to senescence-abroga-
tion, including cell cycle, DNA replication and DNA repair 
(FDR<0 .05) . Similarly, expression of E2F target genes was 
enriched (FDR<0 .05) . APOBEC3B expression -reported to be 
associated with localized hypermutation pattern- was signifi-
cantly overexpressed in CTH (p=0 .01) . We also assessed the 
outcome significance of CTH . First, CTH tumors were enriched 
with signatures of poor prognosis such as proliferation sub-
class and progenitor-like features (FDR<0 .05) . Finally, patients 
with CTH-events showed poor survival compared to non-CTH 
patients [median OS 22 .8 vs 42 .2; HR=1 .8(1 .05,3 .09); 
p=0 .03] . Conclusion CTH-events are found in 17 .4% of HCC 
patients . This group presents enrichment in TP53 aberrations, 
signatures of poor prognosis and senescence abrogation, and 
increased APOBEC3B activity .
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The role of osteopontin isoforms in cholangiocarcinoma
Marco A. Briones2, Jason D. Coombes2, Massimiliano Mellone4, 
R Rispoli5, Ezequiel Tolosa6, Paul P. Manka2,7, Naoto Kitamura2, 
Alberto Quaglia10, Ali Canbay7, Gianfranco Alpini8,9, Shannon S. 
Glaser8,9, Roger Williams2, Salvatore Papa2,11, Martin E. Fernan-
dez-Zapico6,12, Wing-Kin Syn1,3; 1Medicine, Medical University of 
South Carolina, Charleston, SC; 2Division of Transplantation Immu-
nology and Mucosal Biology, Faculty of Life Sciences and Medi-
cine, Kings College London, The Institute of Hepatology, London, 
United Kingdom; 3Gastroenterology, Ralph H Johnson VAMC, 
Charleston, SC; 4Cancer Sciences Unit, University of Southamp-
ton, London, United Kingdom; 5Weatherall Institute of Molecular 
Medicine, John Radcliffe Hospital Oxford, Oxford, United King-
dom; 6Oncology, Mayo Clinic, Rochester, MN; 7Gastroenterol-
ogy and Hepatology, University Hospital Essen, Essen, Germany; 
8Medicine, Central Texas Veterans Health Care System, Temple, 
TX; 9Medicine, Texas A&M Health Sciences Center, Temple, TX; 
10Liver Pathology, Kings College London, London, United King-
dom; 11Institute of Cancer and Pathology, Leeds University, Leeds, 
United Kingdom; 12Gastroenterology, Mayo Clinic, Rochester, MN
Introduction: Osteopontin (OPN) is upregulated in liver cancer . 
The OPN gene generates 3 isoforms (a, b and c) by alternative 
splicing . Each isoform induces a different cellular response 
during tumorigenesis . Studies of OPN isoforms in cholangio-
carcinoma (CCA) have been limited to OPN-a (total OPN) . 
We hypothesized that all OPN isoforms are overexpressed 
in CCA, and the pattern of isoform overexpression dictates 
CCA phenotype (i .e . more or less aggressive) . Because both 
TGF-b and OPN are key regulators of cancer development and 
progression, we also evaluated the impact of OPN isoform 
expression on TGF-b signaling . Methods: HuCCT1, SG231 
and CCLP1, human CCA cell lines were used . Plasmids for 
each OPN isoform were used for overexpression . Expression 
for OPN-a, b, c, and epithelial-mesenchymal transition (EMT) 
markers (vimentin, aSMA, E-cadherin) were evaluated by qRT-
PCR . Global gene expression changes were examined by 
microarray using SG231 cells . OPN isoform overexpression 
and their effects on the components of TGF-b pathway were 
evaluated by WB . Functional assays to evaluate cell motility 
and metalloprotease activity were performed, and the biolog-
ical significance of OPN isoforms determined in a xenograft 
model . OPN isoform expression was also assessed in tumor 
and normal tissues obtained from patients undergoing liver 
resection for CCA . Results: CCLP1 cells expressed the high-
est levels of total OPN and exhibited the most mesenchymal 
phenotype (high vimentin and low E-cadherin) . In contrast, 
HuCCT1 expressed the lowest amount of OPN and exhibited 
an epithelial phenotype (high E-cadherin and low vimentin) . In 
all 3 cell lines, OPN-a, and b mRNA were more abundant than 
OPN-c (~10 fold), and the forced overexpression of OPN-c 
resulted in the greatest increase in mesenchymal gene expres-
sion, enhanced Smad2/3 phosphorylation, and augmented 
metalloprotease activities, leading to increased cell migration . 
Microarray analysis confirmed that overexpression of OPN-c 
induced the largest alteration in gene expression consistent 
with the mesenchymal phenotype, and the xenograft recapit-
ulated in vitro findings, with higher tumour growth observed 
across all OPN isoforms compared with control, and highest 
growth rate detected in tumors expressing OPN-c . In patients, 
the level of OPN isoform expression correlated with CCA 
grade . Conclusions: High levels of OPN were associated with 
a more aggressive CCA in mice and humans . The specific over-
expression of OPN-c directly promoted a more mesenchymal 
tumor phenotype, with enhanced migratory and metalloprote-

ase activities, and increased Smad2/3 phosphorylation . Future 
studies should evaluate utility of targeting OPN in CCA
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A Nanoparticle-based vaccine targeting a novel antigen 
aspartate β-hydroxylase induces antitumor immunity in 
hepatocellular carcinoma
Yoshifumi Iwagami1, Sarah Casulli1, Miran Kim1, Rolf I. Carl-
son1, Kosuke Ogawa1, Michael Lebowitz2, Steve Fuller2, Biswajit 
Biswas2, Solomon Stewart2, Xiaoqun Dong3, Hossein Ghanbari2, 
Jack R. Wands1; 1The Liver Research Center, Warren Alpert Medi-
cal School of Brown University, Rhode Island Hospital, Providence, 
RI; 2Panacea Pharmaceuticals, Gaithersburg, MD; 3Department of 
Internal Medicine, University of Oklahoma Health Sciences Center, 
Oklahoma City, OK
Background: Hepatocellular carcinoma (HCC) has a dismal 
prognosis . There is an urgent need to explore underlying 
molecular mechanisms of HCC pathogenesis and to identify 
new targets for therapy . Aspartate β-hydroxylase (ASPH) is 
a highly conserved enzyme during evolution . Its overexpres-
sion on tumor cell surface in HCC confers enhanced prolifer-
ation, migration, invasion and metastasis . We hypothesized 
that ASPH could serve as a novel tumor associated antigen 
(TAA) for an immunotherapeutic approach using nanoparticle 
lambda (λ) phage derived vaccine constructs . Methods: The 
N (λ1) and C-terminal (λ3) regions of ASPH were separately 
cloned into λ phage expression system . BALB/c mice were 
immunized before and after subcutaneous implantation of the 
syngeneic BNL murine HCC cell line that expresses ASPH . Sple-
nocytes were isolated from the spleen of immunized or control 
mice bearing tumors, and used for in vitro cytotoxicity assays 
and flow cytometeric analysis after restimulation . Tumor growth 
and development was assessed in the context of induced cel-
lular immune responses with subsequent identification of tumor 
infiltrating lymphocyte (TIL) phenotypes . Results: The ASPH is 
highly homologous between the human and murine orthologs 
[84 .4% and 98% of amino acids are conserved in the overall 
and in the C-terminal (λ3) region, respectively] . Prophylactic 
and therapeutic immunization of 1×1010 λ phage particles sig-
nificantly delayed HCC growth and progression . ASPH-antigen 
specific CD4+ and CD8+ lymphocytes were identified in the 
spleen of tumor bearing mice following λ3 vaccination . There 
was substantial cytotoxicity directed against ASPH expressing 
BNL cells in vitro . In addition, activated CD4+ cells expressing 
CD154 and IFNγ were generated and activated CD8+ cells 
expressing CD137 and IFNγ were increased as well, using 
the same sample set as cytotoxicity assay . ASPH expression 
remains detectable on residual tumor cells derived from l3 
immunized mice . More important, BNL induced tumors in λ3 
vaccinated mice demonstrated striking necrosis with a signifi-
cant increase of infiltration of CD3+, CD45+ and CD8+ T-cells 
when compared to control tumors derived from unvaccinated 
animals . Conclusion: Our findings suggest that ASPH may serve 
as a highly specific and antigenic tumor cell surface target; and 
thus an accurately directed cellular immune response produced 
by l phage vaccination will significantly inhibit HCC growth 
and progression .
Disclosures:
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TGF-β signaling is an effective target to block prolif-
eration and induce apoptosis of human cholangio-
carcinoma (CCA) cells: a study on human primary cell 
cultures
Anna Maria Lustri1, Sabina Di Matteo1, Alice Fraveto1, Alfredo 
Cantafora1, Chiara Napoletano2, Maria Consiglia Bragazzi1, 
Agostino M. De Rose3, Daniele Costantini1, Felice Giuliante3, Gian 
Luca Grazi4, Pasquale B. Berloco5, Guido Carpino6, Domenico 
Alvaro1; 1Department of Medico-surgical sciences and Biotechnol-
ogies, Sapienza University of Rome, Roma, Italy; 2Department of 
Experimental Medicine, University of Rome Sapienza, Roma, Italy; 
3Department of Surgery, Hepatobiliary Unit, Catholic University of 
the Sacred Heart School of Medicine, Rome, Italy; 4Hepato-Biliary 
Surgery, Regina Elena National Cancer Institute, the Gastroen-
terology Unit, Roma, Italy; 5Department of General Surgery and 
Organ Transplantation,, Sapienza University of Rome, Roma, Italy; 
6Department of Movement, Human and Health Sciences, Division 
of Health Sciences,, University of Rome “Foro Italico”, Rome, Italy
CCA and its subtypes (mucin- and mixed-CCA) arise from the 
neoplastic transformation of cholangiocytes, the epithelial cells 
lining the biliary tree . CCA has high mortality owing to its 
aggressiveness, late diagnosis and high resistance to radio-
therapy and to chemotherapeutics . We have demonstrated 
that CCA is enriched of cancer stem cells expressing epithelial 
to mesenchymal transition (EMT) traits, these features being 
associated with aggressiveness and drug resistance . TGF-β sig-
naling is upregulated in CCA and involved in EMT . We have 
recently established primary cell cultures from human mucin- 
and mixed-intrahepatic CCA . In human CCA primary cultures 
with different levels of EMT trait expression, we evaluated the 
anticancer effects of: (i) CX-4945, a casein kinase-2 (CK2) 
inhibitor that blocks TGF-β1-induced EMT; and (ii) LY2157299, 
a TGF-β receptor I kinase inhibitor . We tested primary cell lines 
expressing EMT trait markers (vimentin, N-cadherin and nuclear 
β-catenin) but negative for epithelial markers and cell lines 
expressing epithelial markers (CK19-positive) in association 
with EMT trait . Cell proliferation was evaluated by MTS assays, 
apoptosis by Annexin V FITC and cell migration by wound-heal-
ing assay . Results: at the low dose of 10 μM, CX4945 signifi-
cantly inhibited cell proliferation of primary human cell cultures 
from both mucin- and mixed CCA, whereas in CK19-positive 
cell cultures, the anti-proliferative effect of CX4945 required 
higher concentrations (>30μM) . At the same concentrations, 
CX4945 also induced apoptosis (3- fold increase vs controls) 
that correlated with the expression level of CK2 in the different 
CCA cell lines (mucin- and mixed-CCA) . Indeed, no apoptotic 
effects were observed in CK19-positive cells expressing lower 
CK2 levels .The anti-proliferative and pro-apoptotic effects of 
CX4945 were associated with an increased number of γ-H2ax 
(biomarker for DNA double-strand breaks) foci, suggesting an 
active role of CK2 as repair mechanism in CCAs . LY2157299 
showed no inhibitory effect on cell proliferation and apoptosis 
but significantly inhibited cell migration . At 50 μM concentra-
tion, in fact, LY2157299 significantly impaired (at 24, 48 and 
120 hrs) the wound-healing of primary cell cultures from both 
mucin-and mixed-CCA . In conclusion, we demonstrated that 
CX4945 and LY2157299 exerted relevant but distinct antican-
cer effects against human CCA cells; CX4945 acting on cell 
proliferation and apoptosis, LY2157299 impairing cell migra-
tion . These results suggest that targeting the TGF-β signaling 

with a combination of CX-4945 and LY2157299 could have 
potential benefits in the treatment of human CCA .
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Identification of exosomal miRNAs in early stage of 
hepatocarcinogenesis
Yoshiki Murakami1, Koichi Tsuneyama2, Saori Itami1, Michiyo Hay-
akawa1, Mari Ando1, Toshihito Tanahashi3, Mitsuoki Kawano4, 
Norifumi Kawada1, Y-h Taguchi5; 1Department of Hepatology, 
Graduate School of Medicine, Osaka City University, Osaka, 
Japan; 2Department of Pathology and Laboratory Medicine, 
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School, Tokushima, Japan; 3Tokushima Prefecture Naruto Hospital, 
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Background Patients with diabetes mellitus (DM) have an epide-
miologically higher risk for hepatocellular carcinoma (HCC) . In 
animal models, streptozotocin (STZ) induces insulin-dependent 
DM by causing islet beta-cell dysfunction . Low-dose adminis-
tration of STZ to Institute for Animal Reproduction (DIAR) mice 
induced HCC after 12 weeks . To develop diagnostic HCC 
marker in precancerous stage, we examined hepatic and 
exosomal miRNA expression patterns in the DIAR mouse at 
6, 10, and 12 weeks (W) . Materials and Methods Histolog-
ical examination of the liver was performed . Total RNA was 
extracted from exosomes and liver and the miRNA expres-
sion pattern was analyzed by next-generation sequencing . We 
assessed whether principal component (PC) loadings, which 
represents not individual, but group miRNA behavior, obtained 
by gene embedding using PC analysis, were significantly dis-
tinct between STZ- treated and control samples . Results No 
inflammation or fibrosis was found in the liver in control mice 
during the observation period . In STZ-treated mice, regenera-
tion and inflammation of hepatocytes was found at 6 W and 
then nodules of atypical hepatocytes were found at 10 and 
12 W . Before the appearance of HCC, hepatic miR-122-5p 
was down-regulated and moreover hepatic two over-expressed 
miRNAs (miR-143-3p and 26a-5p) regulated the cell cycle and 
PI3K-Akt signaling pathway by mirpath analysis . The expres-
sion levels of five exosomal miRNAs (miR-10a-5p, 10b-5p, 
122-5p, 191-5p, and 192-5p) increased before hepatocar-
cinogenesis occurred . Conclusions Several hepatic miRNAs 
participate systematically before carcinogenesis . Exosomal 
miRNA may be useful for cancer prediction in early stage .
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Dipeptidyl peptidase 4 (DPP4) inhibitor enhances nat-
ural killer cell chemotaxis, improving tumor immunity 
against hepatocellular carcinoma
Sohji Nishina1, Akira Yamauchi2, Yuichi Hara1, Kyo Sasaki1, 
Keisuke Hino1; 1Hepatology and Pancreatology, Kawasaki med-
ical univercity, Kurashiki city, Okayama, Japan; 2Biochemistry, 
Kurashiki city, Okayama, Japan
Dipeptidyl peptidase 4 (DPP4) inhibitor enhances natural killer 
cell chemotaxis, improving tumor immunity against hepato-
cellular carcinoma Sohji Nishina1, Akira Yamauchi2, Yuichi 
Hara1, Kyo Sasaki1, Keisuke Hino1 Departments of 1Hepatol-
ogy and Pancreatology, and 2Biochemistry, Kawasaki Medi-
cal School Background and Aim: CD 26 is a multifunctional 
transmembrane glycoprotein and functions as dipeptidyl pep-
tidase 4 (DPP-4) . We previously showed that hepatic CD26 
expression was correlated with progression of hepatocellular 
carcinoma (HCC) in surgically resected specimens . The aim of 
this study was to investigate the potential role of DPP4 inhibitor 
as a therapeutic tool for HCC . Methods: The effect of DPP-4 
inhibitor, anagliptin, on cancer cell proliferation and cell cycle 
was investigated using Huh7 cells and Li7 cells that expresses 
CD26 . Nude mice (BALBc-nu/nu) were subcutaneously injected 
Huh7 cells or Li7 cells expressing CD26 and then fed control 
diet or anagliptin containing diet for 21 days . Results: Although 
anagliptin did not affect cell proliferation or cell cycle in vitro, 
it significantly suppressed the growth of xenograft tumors in 
dose dependent manner in vivo . Anagliptin induced natural 
killer (NK) cells infiltrations more vigorously than control, and 
anti-tumor effect by anagliptin was cancelled by NK cell deple-
tion using anti-ASGM1 . Anagliptin did not affect the cytotox-
icity of NK cells on Huh7 and Li7 cells in LDH cytotoxicity 
assay . A real-time cell mobility analysis device, EZ-TAXIScan, 
revealed that compared to control, anagliptin more activated 
the chemotaxis of NK cells toward Huh7 cells in the presence 
of CXCL10 that binds to NK cell receptor, CXCR3 . We con-
firmed that another DPP4 inhibitor, vildagliptin, activated the 
chemotaxis of NK cells as well and that the activated NK cell 
chemotaxis induced by DPP4 inhibitors was cancelled by anti-
CXCL10 antibody . Because it has been shown that CXCL10 
is truncated at its N-terminus through DPP-4 activity and that a 
N-terminal truncated CXCL10 competitively acts as chemokine 
antagonist, we quantified a full-length CXCL10 (1-77 aa) and 
a truncated CXCL10 (3-77 aa) by using Edman degradation 
and HPLC . We confirmed that Huh7-derived DPP4 truncated 
the N-terminus of CXCL10 . In addition, anagliptin significantly 
decreased the production of a truncated CXCL10 in the culture 
medium of Huh7 cells cocultured with CXCL10, suggesting 
that truncation of CXCL10 by Huh7-drived DPP4 activity was 
inhibited by anagliptin .
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The Wnt effector T-CELL FACTOR-4 isoform activates 
Notch signaling via upregulating CLAUDIN-2 in human 
liver cancer cells
Hironori Koga1,2, Miran Kim3, Yasuko Imamura2, Yu Ikezono1,2, 
Fumitaka Wada1,2, Hideki Iwamoto1,2, Toru Nakamura1,2, Taka-
hiko Sakaue1,2, Atsutaka Masuda1,2, Toshimitsu Tanaka1,2, Hiro-
hisa Yano4, Jack R. Wands3, Takuji Torimura1,2; 1Division of 
Gastroenterology, Department of Medicine, Kurume University, 
Kurume, Japan; 2Liver Cancer Research Division, Research Center 
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ert Medical School of Brown University, Providence, RI; 4Depart-
ment of Pathology, Kurume University, Kurume, Japan
Background: We previously identified 14 isoforms of T-cell 
factor (TCF)-4, a key transcriptional factor in the Wnt signaling 
pathway, from human hepatocellular carcinoma (HCC) cell 
lines (Exp Cell Res 2011) . In a subsequent gene analysis of the 
TCF-4J isoform-overexpressing HCC cells (J cells), we found the 
highest upregulation of the tight junction (TJ) gene CLAUDIN-2 
(Liver Int 2013) . Previous reports demonstrated that the leaky TJ 
protein CLAUDIN-2 was highly expressed in aggressive cancer 
cell types, including breast, lung, and colon . Of interest in our 
preliminary study, CLAUDIN-2 was exclusively expressed in 
two unique combined hepatocellular-cholangiocarcinoma cell 
lines KMCH-1 (Hepatology 1987) and KMCH-2 (J Hepatol 
1996) . Emerging evidence suggests that features of biliary 
lineage cells, including neoplastic cells, are controlled by the 
Notch signaling pathway . Thus, the AIM of this study was to 
assess whether CLAUDIN-2 participated in relaying signals 
through the Notch pathway in both the Wnt signal-engineered 
HCC cells (J cells) and non-engineered KMCH cells . Methods: 
Immunofluorescence was used to identify expression level and 
localization of CLAUDIN-2 . Cancer cell spheres were formed 
to condense cancer stem cell (CSC)-like characteristics, includ-
ing expression of the Notch effector HES1 . Immunoprecipi-
tation (IP)-western blot was employed to find possible direct 
interaction between NOTCH1/JAGGED1 (receptor/ligand) 
and CLAUDIN-2 . siRNA for CLAUDIN-2 (QIAGEN) was uti-
lized to knockdown its expression in both sphere-formed J cells 
and KMCH cells . Results: CLAUDIN-2 was expressed at cyto-
plasmic membrane and cytoplasm in J cells and KMCH cells, 
but not in HCC cells examined . mRNA and protein levels of 
CLAUDIN-2 were strikingly increased in sphere-formed J cells, 
accompanied by those of HES1 and KERATIN-19 . CLAUDIN-2 
directly interacted with JAGGED1 in IP-western blot analysis 
using cytoplasmic extracts from cells . Knockdown of CLAU-
DIN-2 by siRNA resulted in decreased expressions of HES1 
in concert with cleaved-NOTCH1, but did not alter expres-
sions of NOTCH1, JAGGED1, or CLAUDIN-1 . The CLAUDIN-2 
knockdown demonstrated 41 .9% reduction in cell number in 
KMCH-2 cells at 48 hours after the treatment . Conclusion: The 
findings in this study suggested that CLAUDIN-2 conferred a 
functional impact to the Notch signaling pathway, directly 
interacting with JAGGED1, in human combined hepatocellu-
lar-cholangiocarcinoma cells and transformed HCC cells by 
TCF-4 isoform .
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Peretinoin prevents DNA damage accumulation and 
reverts preneoplastic lesions to normal liver-like in 
platelet derived growth factor-c transgenic mice
Taro Yamashita, Hikari Okada, Masao Honda, Shuichi Kaneko; 
Kanazawa University Hospital, Kanazawa, Japan
[Background] Hepatocellular carcinoma (HCC) develops 
with progressive accumulation of multiple genetic/epigenetic 
changes . An acyclic retinoid peretinoin is reported to suppress 
the development of HCC, but the molecular mechanism in 
detail remains to be obscure . Here we evaluated the effect 
of peretinoin on preneoplastic nodules and HCC developed 
in platelet derived growth factor-c (PDGF-C) transgenic mice 
liver by gadolinium ethoxybenzyl diethylenetriamide penta-
acetic acid (Gd-EOB-DTPA)-enhanced magnetic resonance 
imaging (MRI) and whole exome sequence analysis . [Methods] 
PDGF-C transgenic mice liver was evaluated by Gd-EOB-DT-
PA-enhanced MRI to detect preneoplastic nodules and HCCs . 
Whole exome sequence analysis was performed using Illu-
mina Hiseq 2000 system . HCC cells we previously established 
that maintain mature hepatocyte functions with organic anion 
transporter polypeptides (OATP)1B3 expression (Hepatology 
60 1674-85, 2014) were used to evaluate the effect of pereti-
noin on gene expression in vitro . [Results] Using whole exome 
sequence analysis with dynamic MRI data, we confirmed the 
progressive accumulation of gene mutations in hypervascu-
lar liver cancer tissues compared with hypovascular precan-
cerous tissues and non-cancerous background liver tissues in 
PDGF-C transgenic mice . Surprisingly, peretinoin treatment 
in preneoplastic nodules resulted in the accumulation of less 
gene mutations compared with vehicle . Gd-EOB-DTPA uptake 
capacity as well as its transporter OATP1 was confirmed to be 
re-activated in peretinoin treated nodules in mice . Gene and 
protein expression analysis indicated the inactivation of cell 
cycle with low Ki-67 labeling indexes in peretinoin treated nod-
ules . The reversion of Gd-EOB-DTPA uptake capacity was only 
confirmed in preneoplastic nodules and not in classical hyper-
vascular HCCs . Notably, peretinoin supplementation induced 
the expression of OATP1B3 in mature hepatocyte-like HCC 
cells, whereas supplementation of tretinoin (all-trans retinoic 
acid) had no such effects and rather suppressed OATP1B3 . 
[Conclusions] Taken together, our data suggested the utility 
of peretinoin to revert the malignant transformation processes 
of hepatocytes by preventing accumulation of gene mutations 
especially in early stages of hepatocarcinogenesis . Peretinoin 
but not tretinoin can induce the expression of a mature hepato-
cyte marker OATP1B3, suggesting that peretinoin may exert 
its anti-tumor effect with hepatocytic differentiation capacity 
independently of the activation of retinoic acid signaling .
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Takeda ., Co ., Inc, Otsuka„ÄÄPharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer 
Japan, Eli lilly Japan
The following people have nothing to disclose: Taro Yamashita, Masao Honda

470
Exosome-mediated miR-17-5p delivery promotes inva-
sion and migration of hepatocellular carcinoma via 
down-regulated of RORalpha
Minqiang Lu, Rongdang Fu; Hepatic Surgery, The Third Affiliated 
Hospital of Sun Yat-sen University, Guangzhou, China
Hepatocarcinogenesis is a complex multistep process, mainly 
including the activation of oncogenes and the inactivation 
of tumor suppressors . Retinoic acid receptor-related recep-
tor alpha (RORalpha) has been proven to play a tumor sup-
pressive role in certain types of solid tumors . Our previous 
study shows that RORalpha is down-regulated in HCC . Low 
RORalpha expression is associated with a poor prognosis of 
HCC patients . It may act as a potential biomarker for HCC 
diagnosis and prognosis . However, the regulatory mecha-
nism of RORalpha in HCC is still not fully understood . In this 
study, we explore the role of RORalpha and the mechanism 
of exosome-mediated microRNAs involved in HCC progres-
sion . Firstly, we construct the RORalpha expression plasmid, 
and then use cell counting kit 8 (CCK8) assay, cell wound 
healing assay and transwell migration assay to evaluate the 
function of RORalpha in Huh7 cells . Secondly, we perform 
HCC miRNAs microarray and combine with bioinfromatics soft-
ware to determine that miR-17-5p is the target miRNA for our 
research . The target regulated relationship between miR-17-5p 
and RORalpha is confirmed by Dual-luciferase reporter assay . 
Furthermore, Exosomes are isolate and purify by density gra-
dient ultracentrifugation . The ability of exosomes for shuttling 
miRNAs mimic has been studied . Finally, we construct HCC 
mice model and inject the miR-17-5p loaded exosomes into 
mice via caudal tail to investigate the effect of exosome-medi-
ated miR-17-5p in hepatocarcinogeneisis . Our data show that 
RORalpha has antitumor effect in HCC . Moreover, RORalpha 
is a directly target of miR-17-5p . We also find that exosomes 
can be internalized from the extracellular space to the cyto-
plasm . miR-17-5p mimics shuttling by exosomes can be uptake 
by HCC cells and promote invasion and migration of HCC 
via down-regulated of RORalpha . Taken togetherthis findings 
demonstrate that RORalpha is a tumor suppressor in HCC . 
Exosome-mediated miR-17-5p delivery promotes invasion and 
migration of HCC via down-regulated of RORalpha . Thus, this 
study provides a new potential approach and theoretical foun-
dation for HCC therapy .
Disclosures:
The following people have nothing to disclose: Minqiang Lu, Rongdang Fu
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Glypican-3 Aptamer Has Potential as a New Targeted 
Therapy for Hepatocellular Carcinom
Yun Bin Lee1,2, Jeong-Hoon Lee2, Dong Hyeon Lee2,3, Yuri Cho2,4, 
Jeong-Ju Yoo2,5, Young Youn Cho2, Eun Ju Cho2, Su Jong Yu2, 
Yoon Jun Kim2, Jong In Kim6, Jong Hun Im6, Jung Hwan Lee6, Eun 
Ju Oh6, Jung-Hwan Yoon2; 1Department of Internal Medicine, CHA 
Bundang Medical Center, CHA University, Seongnam, Korea (the 
Republic of); 2Department of Internal Medicine and Liver Research 
Institute, Seoul National University College of Medicine, Seoul, 
Korea (the Republic of); 3Department of Internal Medicine, Seoul 
Metropolitan Government Seoul National University Boramae 
Medical Center, Seoul, Korea (the Republic of); 4Department of 
Internal Medicine, CHA Gangnam Medical Center, Seoul, Korea 
(the Republic of); 5Department of Internal Medicine, Soonchunhy-
ang University Bucheon Hospital, Bucheon, Korea (the Republic 
of); 6Aptamer Initiative, POSTECH Biotech Center, Pohang Univer-
sity of Science and Technology, Pohang, Korea (the Republic of)
Background/Aim: Aptamers are single-stranded synthetic 
oligonucleotides binding to overexpressed molecular targets 
on cancer cells . Glypican-3 (GPC3), a cell surface oncofetal 
protein that is highly expressed in hepatocellular carcinoma 
(HCC), has emerged as a novel therapeutic target . We devel-
oped aptamers targeting GPC3 and assessed those therapeutic 
potentials in the treatment of HCC by evaluating the binding 
affinity to HCC cells and anti-tumor efficacy . Methods: GPC3 
expression on the surface of HCC cells (SNU-475, SNU-761, 
Huh7, and SNU-3058) was assessed by immunofluorescence 
staining . Flow cytometry was performed to determine the bind-
ing affinity of the GPC3 aptamers, which were generated 
through systematic evolution of ligands by exponential enrich-
ment (SELEX) method, to HCC cells . Cell proliferation was 
studied using the MTS assay, and signaling pathways were 
explored by immunoblot analysis . Results: GPC3 was highly 
expressed in all HCC cell lines tested . Fourteen SELEX-derived 
GPC3 aptamers (representative aptamer; Kd, 4 .5 ± 1 .0 nM; 
Bmax, 0 .45) were evaluated using flow cytometry for selection 
of high-affinity aptamers to HCC cells . Among GPC3 aptamers 
analyzed, four GPC3 aptamers which showed high affinity 
to SNU-761 (~18 .3%) or Huh7 cells (~37 .0%) were selected 
for MTS assay . Treatment with GPC3 aptamers significantly 
suppressed HCC cell growth under normoxic (SNU-761 cells, 
P=0 .038 and P=0 .005; Huh7 cells, P=0 .011 and P=0 .013) 
and hypoxic (SNU-761 cells, P=0 .019 and P=0 .054; Huh7 
cells, P=0 .031 and P=0 .011) conditions compared to control 
aptamers . Yes-associated protein (YAP), an oncogene which 
triggers cancer cell proliferation, was suggested to be down-
stream signal of GPC3 . GPC3 aptamers catalyzed inactivation 
of YAP by promoting its phosphorylation, leading to attenua-
tion of HCC cell proliferation . Conclusions: We demonstrated 
that newly synthesized GPC3 aptamers can bind to HCC cells 
with high affinity and suppress HCC cell growth via inactiva-
tion of YAP . Further investigation of GPC3 aptamers as a novel 
targeted therapy for HCC is warranted .
Disclosures:
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The roles of Protein kinase R and its possibility as a 
therapeutic target in hepatocellular carcinoma with hep-
atitis C virus infection
Takao Watanabe, Yoshio Tokumoto, Masashi Hirooka, Osamu 
Yoshida, Yohei Koizumi, Yusuke Imai, Yoshiko Nakamura, Masa-
nori Abe, Yoichi Hiasa; Department of Gastroenterology and 
Metabology, Ehime University Graduate School of Medicine, 
Toon, Japan
Double-stranded RNA-activated protein kinase R (PKR) is known 
to be upregulated by hepatitis C virus (HCV), and PKR is over-
expressed in hepatocellular carcinoma (HCC) . We have previ-
ously reported that PKR upregulates c-Fos and c-Jun through the 
activation of Erk1/2 and JNK1, resulting in increasing prolif-
eration of HCC with HCV infection . Sustained JNK1 activation 
has been suggested to be associated with DNA methylation 
in human HCC . We therefore hypothesized that PKR could 
be associated with DNA methylation, and might relate to the 
pathogenesis of HCC . In this study we aimed to identify whether 
the upregulated PKR in HCC could play an epigenetic role in 
its pathogenesis, and evaluated the tumor suppressive effect of 
a PKR blocker using an in vivo Xenograft model with an aim 
towards future therapeutic applications . We used the JFH-1 
HCV-replicating cell line generated by Huh 7 .5 .1 cell trans-
fection, in which we modulated the expression of PKR using 
PKR-specific siRNA and PKR inhibitors . First, we examined 
whether PKR altered the expression of DNA methyltransferases 
(DNMT1, DNMT3a, and DNMT3b) . We then evaluated the 
gene methylation frequency using the Human Methylation450 
BeadChipTM . To evaluate the tumor suppressive effect of a PKR 
blocker, Huh-7 .5 .1 cells (3×106) were inoculated subcutane-
ously into the flank of male BALB/c-nu/nu mice . The mice were 
then injected i .p . every day with or without a PKR blocker . The 
mRNA expression levels of DNMT1, DNMT3a, and DNMT3b 
were upregulated in JFH-1 cells with PKR knockdown (p<0 .01 
each) . Comprehensive BeadChip analysis showed that the total 
frequency of DNA methylation was upregulated in PKR-knock-
down JFH-1 cells . Among the genes whose methylation was 
altered, suppressor of cytokine-6 (SOCS6) and phosphatidyl 
3,4,5-triphosphate Rac exchanger 1 (P-Rex1) showed high log 
ratio changes in methylation frequencies with downregulation 
of PKR . These genes have been previously reported to play 
roles in several kinds of tumors . The mRNA levels of those 
genes were also downregulated by the PKR inhibitor . After 
treatment with the demethylating agent 5-aza-dC, alterations 
induced by the PKR inhibitor were most markedly diminished 
for P-Rex1 at both the mRNA and the protein level . In the in 
vivo mouse model, the PKR blocker not only suppressed the 
proliferation of HCC cells, but did so in a dose dependent man-
ner . In conclusion, epigenetic alterations caused by PKR would 
contribute to the pathogenesis of HCC with HCV infection . PKR 
promotes the proliferation of HCC cells, and a PKR blocker 
could serve as an attractive therapeutic approach .
Disclosures:
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Stearoyl-CoA desaturase amplifies Wnt-β-catenin path-
way and liver tumorigenesis by stabilizing LRP6 via 
inhibition of TNPO1-Ran1-mediated HuR nuclear import
Keane Lai1, Feng Chi1, Edward Hwang1, Yasuaki Kabe2, Ram-
achandran Murali1,3, Lopa Mishra4, Ju-Seog Lee5, James Ntambi6, 
Hidekazu Tsukamoto1,7; 1Southern California Research Center for 
ALPD and Cirrhosis and Department of Pathology, University of 
Southern California, Los Angeles, CA; 2Department of Biochem-
istry, Keio University School of Medicine, Tokyo, Japan; 3Depart-
ment of Biomedical Sciences, Cedars-Sinai Medical Center, Los 
Angeles, CA; 4Department of Surgery and Cancer Center, George 
Washington University, Washington, DC; 5Department of Systems 
Biology, the University of Texas MD Anderson Cancer Center, 
Houston, TX; 6Departments of Biochemistry and Nutritional Sci-
ences, University of Wisconsin-Madison, Madison, WI; 7Depart-
ment of Veterans Affairs Greater Los Angeles Healthcare System, 
Los Angeles, CA
[Background] Wnt-β-catenin pathway is implicated in both liver 
fibrosis and cancer . We previously reported that this pathway 
accentuates SREBP1c-mediated transcription of stearoyl-CoA 
desaturase (Scd2 in mouse, SCD in man) gene in hepatic stel-
late cells (HSCs) to drive liver fibrogenesis . SCD which synthe-
sizes monounsaturated fatty acids (MUFA) such as oleic acid 
(OA), is also involved in metabolic syndrome, tumorigenesis, 
and stemness without clear mechanisms . [Objective] We aimed 
to determine whether and how Wnt-dependent Scd2/SCD pro-
motes liver tumor . [Methods] To identify SCD as a Wnt-depen-
dent gene, mouse liver tumor-initiating stem cell-like cells (TICs) 
isolated from liver tumors of HCV/NS5A Tg mice fed alcohol 
diet and human HCC cell lines were tested for the effects of 
Wnt pathway inhibition . Pharmacologic and genetic inhibition 
of Scd2 were used to examine its roles in TIC self-renewal and 
tumor-initiating activity . Nanobead pull-down assay, LC-MS, 
3D computational modeling, and RNA-IP, were performed to 
disclose a novel Wnt-SCD crosstalk which contributes to tumor-
igenesis . SCD expression and its relation to HCC severity and 
mortality were assessed in patients . [Results] Scd2 is selectively 
overexpressed over Scd1 in TICs . SCD is upregulated in human 
HCC cell lines, Huh7 (x7), PLC/PRF/5 (x8), and Hep3B (x14) 
vs . normal human hepatocytes . CD133+ Huh7 cells have x2 
higher SCD expression than CD133- cells . In patient HCC, 
SCD immunostaining tightly correlates with the malignancy 
grade and SCD overexpression is significantly associated 
with increased mortality in a HCC cohort of 242 patients . In 
TICs and Huh7 cells, the Wnt effector β-catenin is stabilized 
by MUFA generated by SCD . This positive loop is caused by 
HuR-mediated mRNA stabilization of Wnt co-receptor LRP6 via 
increased cytosolic HuR and its binding to Lrp6 mRNA 3’-UTR . 
The latter effects are facilitated by the ability of SCD-generated 
MUFA to inhibit the binding of Transportin-1 (TNPO1) to Ran1, 
the process required for HuR nuclear import . Computational 
modeling predicts OA binding to two sites in N-terminus of 
TNPO1, including the site of TNPO1-Ran1 interaction, with the 
estimated affinity of ≥77μM, the concentration range shown to 
block binding in vitro . As such, genetic or pharmacologic SCD 
inhibition reduces cytosolic HuR, LRP5/6 stability, β-catenin 
stabilization, and TIC self-renewal and tumorigenesis in vivo . 
[Conclusions] The newly disclosed Wnt-SCD-HuR-LRP5/6 loop 
may serve as a novel therapeutic target for liver cancer and this 
positive loop shared by both HSCs and TICs/HCC cells may 
underlie a known link between liver fibrosis and tumorigenesis .
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Fibroblast Growth Factor Receptor (FGFR) Inhibition in 
Cholangiocarcinoma (CCA) Cells Causes Loss of Mcl-1 
Resulting in Necrosis but Not Apoptosis: A New Para-
digm for Mcl-1 Survival Function
Ayano Niibe, Steven Bronk, Petra Hirsova, Nathan Werneburg, 
Gregory J. Gores; Mayo Clinic, Rochester, MN
BACKGROUND: Mcl-1, an “anti-apoptotic” protein, is fre-
quently amplified in human cholangiocarcinoma (CCA), 
causing treatment resistance . There are two species of Mcl-1 
with distinct functions . Full-length Mcl-1, which resides in the 
outer mitochondrial membrane, functions as an anti-apoptotic 
protein, while truncated Mcl-1, localized to the mitochondrial 
matrix, maintains mitochondrial oxidative metabolism . We 
recently reported that FGFR inhibition induces cell death by 
Mcl-1 depletion in human CCA cells . The AIM of this study 
was to examine the mode of cell death which is important 
for anti-cancer immune response, as necrosis is more immuno-
genic than apoptosis . METHODS: CCA cell lines KMCH and 
KMBC were employed for this study . Stable clones of KMCH 
cells expressing the truncated Mcl-1 fused to the mitochondrial 
targeting sequence of matrix-localized ATP synthase were gen-
erated (Mcl-1matrix) . Cells were treated with the FGFR inhibitor 
LY2874455 (LY, 5 μM) for 24 hours, and the mode of cell 
death assessed by morphology, dye exclusion, PARP cleav-
age and caspase 3/7 activity . Cell death was quantified by 
a sulforhodamine B assay . Mitochondrial function was eval-
uated by oxygen consumption rate (OCR) and ATP assays . 
RESULTS: Rapid cellular depletion of Mcl-1 mRNA and both full-
length and truncated protein was observed within 4 hours of 
LY incubation in KMCH and KMBC cells . Mcl-1 loss appeared 
to be due to transcriptional failure consistent with the short half-
life of the protein (0 .5-2 hrs) . LY treatment caused cell death 
in 71% and 59% of KMCH and KMBC cells, respectively . 
Unexpectedly, the mode of cell death was not apoptotic as 
assessed by morphology, PARP cleavage or caspase 3/7 
activity, all of which occurred in obatoclax plus TRAIL-treated 
cells, a positive control for apoptosis . In contrast, dye exclusion 
assays identified necrosis in LY-treated cells . Based on these 
observations, we reasoned the cells were dying due to loss of 
mitochondrial oxidative metabolism, a common mechanism for 
necrosis . Consistent with this concept, cellular ATP levels and 
OCR were decreased by more than 30% in LY-treated wild-type 
cells . LY-induced loss of the matrix truncated form of Mcl-1 was 
entirely abrogated in Mcl-1matrix cells in which expression was 
enforced under the CMV promotor . More importantly, loss of 
cell viability, OCR and cellular ATP levels was completely pre-
vented in Mcl-1matrix cells . In CONCLUSION, FGFR inhibition by 
LY treatment induces cell necrosis by disrupting mitochondrial 
oxidative metabolism due to Mcl-1 depletion in cholangiocarci-
noma cells . These studies implicate a new paradigm for Mcl-1 
survival function, namely prevention of cell necrosis .
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Macrohistone H2A1 governs Cancer Stem Cells potential 
through a pNF-kBp65 (Ser536) pathway in hepatocellu-
lar carcinoma (HCC)
Manlio Vinciguerra1,2, Oriana Lo Re2; 1Institute for Liver and 
Digestive Health, University College London (UCL), London, United 
Kingdom; 2Center for Translational Medicine (CTM), International 
Clinical Research Center (FNUSA-ICRC), Brno, Czech Republic
Background and Aims: Liver cancer is an aggressive disease 
with a poor outcome . Several markers are useful for isolating 
a subset of liver cells with stem cell features, known as cancer 
stem cells (CSCs) . These cells are responsible for tumor relapse, 
metastasis, and chemoresistance . The epigenetic bases of the 
self renewal and differentiation of CSCs are not understood and 
might have a therapeutic impact . MacroH2A1 is a variant of 
histone H2A1 that marks hepatocellular carcinoma (HCC) and 
confers resistance to chemotherapeutics, as we have previously 
shown (Borghesan M et al, Cancer Res 2016) . MacroH2A1 
functions also as a barrier to pluripotency in embryonic and 
adult stem cells . The aim of this study was to unravel the epi-
genetic role of macroH2A1 in the biology of liver CSCs . Meth-
ods: We used as a model systems immortalized HCC cells 
overexpressing (OE) or knocked down (KD) for macroH2A1 
expression, and xenograft nude mice . Proliferation assays, 
spheroid assays, immunoblotting, confocal imaging, ELISA, 
FACS, ChIP-Seq and RNA-Seq were used to dissect surface 
markers and signaling pathways involved in cancer cell stem-
ness . Results: Unbiased genomic (ChIP-Seq) and transcriptomic 
analyses (RNA-Seq) identified a mutual antagonism between 
macroH2A1 and phosphoNF-kBp65 (Ser536) in HCC cells: 
macroH2A1 OE resulted in NF-kBp65 inhibition while mac-
roH2A1 KD induced an hyperactivation of NF-kBp65 pathway, 
with nuclear translocation of p65 phosphorylated on Ser536 . 
MacroH2A1 KD cells were slowly proliferating compared to 
control and OE cells and highly resistant to Sorafenib-induced 
cell death . Absence of macroH2A1 in HCC cells triggered CSC 
marker CD133 expression at the cell surface, upregulation of 
hypoxia inducible factor alpha (HIF alpha) and formation of 
characteristic spheroids in 3D matrigel matrix . Inhibition of 
NF-kB phosphorylation specifically on Ser536 abrogated these 
CSC-like features in macroH2A1 KD HCC cells . Finally, inocu-
lation of macroH2A1 OE HCC in nude mice gave rise to much 
smaller tumours compared to those obtained by inoculation of 
macroH2A1 KD cells . HCC tumours devoid of macroH2A1 
were highly vascularized and undifferentiated as compared to 
in presence of the histone, as assessed by histological exam-
ination . Conclusions: While high expression of histone variant 
macroH2A1 marks HCC differentiation and progression, the 
absence of this protein in HCC cells confers a CSC-like phe-
notype, characterized by resistance to chemotherapy and per-
petual NF-kBp65/HIFalpha activation . Targeting macroH2A1 
could represent a new therapeutic strategy to eradicate HCC .
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Targeting E3 Ligases in Hepatocellular Cancer
Shoujun Gu3, Kazufumi Ohshiro1, Wilma Jogunoori1, Jaclyn 
Andricovich3, Alexandros Tzatsos3, Bao-Ngoc Nguyen3, Khaled 
El-Shami3, Farzana Walcott3, Jon White2, Eduardo Sotomayor3, 
Lopa Mishra3; 1Institute of Clinical Research, Washington, DC; 
2Veterans Affairs Medical Center, Washington, DC; 3George 
Washington University Cancer Center, Washington, DC
Hepatocellular cancer (HCC) is among the most challenging 
and lethal malignancies with a degree of complexity seldom 
seen in other cancers . Effective therapy is often compromised 
by the potential for hepatic decompensation . There are many 
potential barriers to effective therapy for HCC: inadequate 
knowledge of tumor biology, poorly defined biomarker based 
targets, and a lack of efficacious and non-toxic therapeutic 
agents . The aim is to define high risk and targetable popula-
tions by using functional driving pathways like TGF-β signaling . 
TGF-β pathway activity is modulated by E3 ligases (examples 
are SCF, SMURF1, SMURF2, ITCH, ROC1, PRAJA1) and by 
functional interactions with multiple signal transduction path-
ways . Methods/Results: We first validated the efficacy of com-
ponents of this pathway as effective therapies . We analyzed 
liver cancer datasets reported by the transcriptome sequencing 
dataset of The Cancer Genome Atlas (TCGA) that included 
147 cases of liver cancers . The expression of E3 ubiquitin 
ligases that modulate the TGF-β pathway is markedly increased 
in up to 30% of liver cancer . E3 ubiquitin ligases such as ITCH 
(6 .4 fold increase), WWP2 (10), PRAJA1 (8 .2), KEAP1 (6 .4), 
SkP2 (9 .1) and Smurf1/2 (8 .2, 9 .1) are the most commonly 
altered . Increased levels of TGF-β genes were identified as 
an “activated” signature, suggestive of liver inflammation and 
fibrosis; in contrast, decreased levels of TGF-β-regulated genes 
were identified as an “inactivated” signature, suggestive of 
loss of tumor suppressor functions . ITCH, SKP2, MDM4, TERT 
(telomerase) and Myc are frequently found to be activated 
in liver cancer, together with aberrant TGF-β signaling . Fur-
ther analyses reveal that PRAJA targets Smad3 and inhibition 
of PRAJA and ITCH1 significantly decreases tumorigenesis in 
HCC cell lines as well as xenografts . Conclusions: Targeting 
TGF-β and TGF-β-regulated E3 ligases in specific subsets of 
liver cancer patients with end-stage liver disease could present 
an attractive new treatment strategy . Consequently, it may be 
possible to identify subsets of patients, defined by the acti-
vation or inactivation of TGF-β signaling, who may respond 
more effectively to specific treatments . In addition, we propose 
to identify key patient subgroups (with potential clinical trial 
enrollment biomarkers such as ITCH1 and PRAJA) amenable to 
treatment of HCCs .
Disclosures:
The following people have nothing to disclose: Shoujun Gu, Kazufumi Ohshiro, 
Wilma Jogunoori, Jaclyn Andricovich, Alexandros Tzatsos, Bao-Ngoc Nguyen, 
Khaled El-Shami, Farzana Walcott, Jon White, Eduardo Sotomayor, Lopa Mishra

477
The mitochondrial carrier SLC25A11 promotes liver tum-
origenesis by sustaining mitochondrial GSH transport
Anna Baulies1,2, Vicente Ribas1, Carmen Garcia-Ruiz1,2, Jose Fer-
nandez-Checa1,2; 1Instituto Investigaciones Biomedicas Barcelona, 
CSIC, Barcelona, Spain; 2IDIBAPS and CIBEREHD, Barcelona, 
Spain
Cancer cells exhibit increased levels of mitochondrial cho-
lesterol (mchol), which contributes to apoptosis resistance 
by impairing mitochondrial outer membrane (MOM) perme-
abilization . However, hepatocellular mchol accumulation 
promotes steatohepatitis, a stage of liver disease preceding 
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hepatocellular carcinoma (HCC) by sensitizing hepatocytes 
to inflammatory cytokines and hypoxia, due to mitochondrial 
GSH (mGSH) depletion determined by defective GSH import 
through the 2-oxoglutarate carrier (SLC25A11) . However, the 
regulation of mGSH in HCC cells and contribution to in vivo 
HCC growth have not been explored . Methods: mchol, mGSH, 
SLC25A11 expression were examined in HCC cells, H35, 
HepG2 and Hep3B as well as in samples from patients with 
HCC . SLC25A11 downregulation by siRNA and impact on 
hypoxia mediated oxidative stress, cardiolipin peroxidation 
(CLOOH) status and cell death was examined in HCC cells, 
Hep3B spheroids, and in tumor-initiating stem like-cells (TICs) 
orthotopic HCC model . Results: H35, HepG2 and Hep3B HCC 
cells exhibited increased mchol levels (2-4 fold) . However, 
mitochondrial GSH transport and mGSH levels were similar to 
rat and human hepatic mitochondrial fractions . Interestingly, 
in situ cholesterol enrichment in mitochondria from HCC cells 
or fluidization with A2C impaired and increased, respectively, 
the initial rate of GSH transport, indicating the HCC mitochon-
drial GSH transport is sensitive to changes in mitochondrial 
membrane dynamics . HCC cells and samples from patients 
with HCC exhibited increased (3-4 fold) increased expres-
sion of SLC25A11 . Genetic SLC25A11 silencing decreased 
mGSH levels (40-60%) in H35 and HepG2, resulting in the 
senstization to hypoxia (1%)-mediated cell death (60-80%) and 
increased CLOOH/intact CL  . Moreover, SLC25A11 down-
regulation decreased Hep2B spheroids and increased cell 
death in the hypoxic pimonidazole-stained area with increased 
hydroethidium fluorescence, indicative of increased reactive 
oxygen species . Reconstitution of MOM-like liposomes with 
CLOOH reversed the resistance to cholesterol-containing lipo-
somes to Bax-induced membrane permeabilization . Stably 
genetic SLC25A11 in TICs reduced the number and size of 
HCC tumors in vivo . Furthermore, although SLC25A11 down-
regulation decreased cytosolic 2-oxoglutarate (25%), this 
was not sufficient to stabilize HIF-1alpha or to inhibit jumonji 
members of histone demethylases . Conclusions: These findings 
underscore that SLC25S11 overexpression in HCC promotes 
tumor growth by antagonizing the depleting effect of mchol 
accumulation on mGSH, and suggest that SLC25A11 targeting 
may be of potential relevance in HCC .
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Defective Chromosome Segregation Causes DNA Dam-
age and Chromosome Abnormalities In Human Hepato-
cellular Carcinoma
Vinicio Carloni2, Matteo Lulli5, Stefania Madiai2, Tommaso Mello3, 
Andrew R. Hall4, Tu Vinh Luong4, Massimo Pinzani1, Krista Rom-
bouts1, Andrea Galli3; 1Division of Medicine, University College 
London, London, United Kingdom; 2Department of Experimental 
and Clinical Medicine, University of Florence, Florence, Italy; 
3Department of Experimental and Clinical Biochemical Sciences, 
University of Florence, Florence, Italy; 4Department of Cellular 
Pathology, Royal Free Hospital, London, United Kingdom; 5Depart-
ment of Experimental and Clinical Biomedical Science, University 
of Florence, Florence, Italy
Background: High levels of genomic instability correlate with 
progression in hepatocellular carcinoma (HCC) of which the 
most common form is chromosomal instability (CIN), result-
ing in chromosomal aberrations leading to a heterogeneously 
tumour cell population . This has the ability to undergo selective 
evolution represented by drug resistance . Chromosomal insta-

bility per se is an important factor of DNA damage sustaining 
numerical and structural chromosome abnormalities but the 
underlying causes and mechanisms are unknown . Methods: 
Proteins known to be activated in the presence of DNA dam-
age were screened by using an animal model of diethylnitrosa-
mine-induced HCC . The DNA damage response protein Chk2 
expression and localization was determined in a cohort and an 
additional independent cohort of HCC specimens in humans . 
To assess the functional role of Chk2, gain on-and loss-of-func-
tion, mutation analysis, karyotyping, immunofluorescence and 
live imaging were performed in vitro by using HCT116, Huh7 
and human hepatocytes immortalized with TERT gene (HuS) . 
Results: DEN-treated animals showed nuclear upregulation of 
Chk2 and P-Histone H2A .X as DNA damage response pro-
teins in tumour tissue and this reflected a bona fide response 
triggered by missegregation of chromosomes . Overexpression 
and activation of the DNA damage response protein Chk2 
and its mislocalization within the mitotic spindle induces itself 
a chromosome missegregation-self-perpetuating DNA damage . 
Moreover, Retinoblastoma protein phosphorylation contributes 
to CIN in HuS cells and CIN-induced DNA damage promotes 
Chk2 phosphorylation and localization with mitotic structures . 
The Chk2 forkhead-associated (FHA) domain mediates Chk2 
localization to mitotic structures and is essential for the DNA 
damage response . Up-regulated Chk2 contributes to sustained 
mitotic activity exploiting Aurora B kinase for chromosome con-
densation and cytokinesis . Two cohorts showed a strong cyto-
plasmic staining in Grade I HCC patients, with a perinuclear 
translocation in Grade II and a strong nuclear translocation 
in grade III HCC patients . Conclusions: These findings pro-
pose Chk2 as a putative biomarker that can be used to detect 
chromosomal instability and DNA damage in HCC providing 
a valuable support for clinical management of HCC patients .
Disclosures:
Massimo Pinzani - Advisory Committees or Review Panels: Intercept Pharmaceu-
tical, Silence Therapeutic, Abbot, Promethera; Consulting: UCB; Speaking and 
Teaching: Gilead, BMS
The following people have nothing to disclose: Vinicio Carloni, Matteo Lulli, Ste-
fania Madiai, Tommaso Mello, Andrew R . Hall, Tu Vinh Luong, Krista Rombouts, 
Andrea Galli
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IGF signaling is a promising target for molecular thera-
pies of hepatoblastoma
Olga Kuchuk1,2, Nicholas Akers1,3, Daniela Sia1,4, Marina Simon-
Coma5,6, Iris Martinez-Quetglas1,4, Martina Gambato1, Lara 
Nonell7, Mar Mallo8, Juan Carrillo5, Stefano Cairo9, Catherine 
Guettier10, Sophie Branchereau11, Marie Annick Buendia12, María 
Vázquez5, Laura Royo5, Kim Pedersen5, Margarita Sala5,6, Maria 
Rosa Sarrias6,13, Vincenzo Mazzaferro2, Bojan Losic1,3, Carolina 
Armengol5,6, Josep Llovet1,4; 1Mount Sinai Liver Cancer Program 
(Divisions of Liver Diseases, Department of Medicine, Department 
of Pathology, Recanati Miller Transplantation Institute), Tisch Can-
cer Institute, Icahn School of Medicine at Mount Sinai, New York, 
NY; 2Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, 
Italy; 3Icahn Institute for Genomics and Multiscale Biology, New 
York, NY; 4Liver Cancer Translational Research Laboratory, Bar-
celona-Clínic Liver Cancer, Institut d’Investigacions Biomèdiques 
August Pi i Sunyer (IDIBAPS), Hospital Clínic, CIBERehd, Univer-
sitat de Barcelona, Barcelona, Spain; 5Childhood Liver Oncol-
ogy Group (c-LOG), Health Sciences Research Institute Germans 
Trias i Pujol (IGTP), Badalona, Spain; 6CIBERehd, Barcelona, 
Spain; 7Microarray Analysis Service, Institute of Medical Research 
(IMIM), Barcelona, Spain; 8Affymetrix Microarrays Platform and 
MDS Group, Josep Carreras Leukaemia Research Institute (IJC), 
ICO-Hospital Germans Trias i Pujol, Universitat Autònoma de Bar-
celona (UAB), Barcelona, Spain; 9XenTech, Evry, Évry, France; 
10Service d’Anatomie-Cytologie Pathologiques, Hôpital Bicêtre, 
Université Paris Sud, Le Kremlin-Bicêtre, France; 11Service de Chir-
urgie Pédiatrique, Hôpital Bicêtre, Université Paris Sud, Le Kremlin 
Bicêtre, France; 12Centre Hepatobiliaire Paul Brousse, Villejuif, 
France; 13Innate Immunity Response Group, Health Sciences 
Research Institute Germans Trias i Pujol (IGTP), Badalona, Spain
Introduction. Hepatoblastoma (HB) is the most common pae-
diatric liver cancer . Current effective therapies are surgical 
resection and chemotherapy . Nonetheless, significant group 
of patients remains without effective treatments . No molecu-
lar therapy has yet been approved . Thus the identification of 
actionable drivers is an unmet medical need . We aimed at 
identifying the most prevalent targetable drivers by next-gener-
ation sequencing and by gene co-expression analysis (GCN) . 
Methods. Tumors and paired non-tumor tissues of 32 HB 
patients (median age: 16 mo, median AFP: 341-2,186,461 
ng/ml) were subjected to RNA-seq followed by GCN . Quanti-
tative RT-PCR for IGF2 adult promoter (P1), fetal P3, IGF1R, and 
H19 was performed in human tissues and cell lines . HepG2 
and HUH6 HB cells and SNU-449 HCC cells, as negative 
control, were used in vitro . Three small molecules [AXL1717 
(targets IGF1R; Axelar AB), AZD3463 (targets ALK and IGF1R; 
AstraZeneca), and OSI-906 (targets IGF1R with twice less 
affinity to InsR; OSI Pharmaceuticals)] were tested in vitro by 
MTS assay . Results. RNA-seq analysis of 32 HB samples and 
GCN revealed multiple signaling networks activated in tumors . 
Among them, protein ubiquitination, immune signaling and 
IGF signaling [IGF2 and IGF1R signaling] (FDR=0 .001) were 
within the top deregulated ones . As targetable genes, IGF2 and 
IGF1R were further explored . By qRT-PCR we confirmed almost 
universal overexpression of IGF2-P3 in 80% and of IGF1R in 
76% of HBs compared to non-tumor tissues (p<0 .001) . Con-
versely, IGF2-P1 and H19 were downregulated in 96% and 
82% of HB samples, respectively (p<0 .001) . These results 
suggest a double mechanism of upregulation due to aberrant 
methylation of fetal promoters (P3) and a loss of imprinting . 
Only HepG2 and HUH6 cells overexpressed IGF2-P3 (>55 
fold-change vs normal liver) . None of the cell lines expressed 
IGF2-P1 . HepG2, HUH6 and SNU-449 overexpressed IGF1R 
>60-fold change vs normal liver and downregulated H19 . 

Thus, HepG2 and HUH6 recapitulated overexpression of both 
IGF2 and IGF1R and were ideal candidates for small mole-
cules testing . Proliferation of HepG2 significantly decreased in 
presence of AXL1717 (IC50 355 nM; p<0 .01) and AZD3463 
(IC50 870 nM; p<0 .001), whereas OSI-906 was marginally 
effective (IC50 10 μM; p<0 .05) . TKI in HUH6 cell line were 
also effective but at higher concentrations . Conclusions. IGF 
signaling is activated in most HB tumors, either as a result of 
deregulation of IGF2/H19 axis or by up-regulation of IGF1R . 
In experimental studies, IGF1R inhibitors had potent effect on 
cell growth inhibition . In vivo studies with HB xenograft models 
to refine the ideal treatment approach are ongoing .
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Hepatocellular carcinoma patient derived xeno-engraft-
ment is enhanced by murine liver injury
Koen Vercauteren2, Yujin Hoshida3, Jill Pilet2, Jing W. Xiao2, 
Michele Ly4, Luis Chiriboga5, Jose Jessurun1, Charles M. Rice2, 
Ghassan Abou-Alfa4, Ype P. De Jong1,2; 1Weill Cornell Medi-
cal Center, Brooklyn, NY; 2Rockefeller University, New York, NY; 
3Mount Sinai School of Medicine, New York, NY; 4MSKCC, New 
York, NY; 5NYU Medical Center, New York, NY
Background: Patient derived xenograft (PDX) models hold 
promise to study human hepatocellular carcinoma (HCC) biol-
ogy in vivo . To date, HCC PDX series have largely been estab-
lished with hepatitis B virus (HBV)-associated tumors . These 
are enriched for the so-called proliferative subclass of aggres-
sive, poorly differentiated tumors, and they were exclusively 
implanted subcutaneously . Because HCC in the U .S . are more 
of the non-proliferative subclass, enriched in patients with hep-
atitis C virus (HCV), alcoholic liver disease (ALD) and possibly 
non-alcoholic fatty liver disease (NAFLD), it remains unclear 
how efficiently such HCC can establish PDX . Aims: We set out 
to test if mice with liver injury would enhance HCC engraft-
ment efficiency using tumors from the major HCC etiologies in 
the U .S . In addition we tested the effects of orthotopic versus 
sub-renal capsule implantation on gene expression signature . 
Methods: Biopsy material from HCC that had arisen in the 
setting of HCV, ALD or NAFLD was freshly implanted in the 
liver and sub-renal capsule of immunodeficient fah-/- mice . 
Murine liver injury was induced by withdrawal of the protective 
drug NTBC . PDX growth was monitored by serial measure-
ment of human tumor markers . Harvested PDX were analyzed 
by histology or gene expression signature . Results: Eight/11 
HCC biopsies formed PDX for an overall engraftment rate of 
73% . The majority of HCC showed a faster rise of PDX tumor 
markers when transplanted in immunodeficient fah-/- mice with 
liver injury than without liver injury . Some tumors, particularly 
those caused by ALD, required liver injury for PDX formation . 
Whereas for several HCC sub-renal capsule implantation 
resulted in higher PDX formation than orthotopically implanted 
tumors, the latter showed a gene expression signature that 
better matched the input material . Conclusions: This pilot study 
suggests that non-HBV HCC are able to efficiently establish 
PDX . Murine liver injury in the fah-/- model enhanced PDX 
growth in most HCC, and may be required for those associated 
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with ALD . HCC can efficiently engraft in the sub-renal capsule 
but orthotopic implantation may better retain the gene expres-
sion phenotype of some tumors .
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Promoted liver fibrosis and malignant phenotype in 
HCV/PDGF-C transgenic mice are accompanied by 
abnormal expression of the glycolysis-related gene 
pyruvate kinase M
Hikari Okada1, Masao Honda1, Jean S. Campbell2, Riuta Taka-
batake1, Kai Takegoshi1, Taro Yamashita1, Takayoshi Shirasaki1, 
Takuji Tanaka3, Shuichi Kaneko1; 1department of gastroenter-
ology, Kanazawa University, Ishikawa, Japan; 2Department of 
Pathology, University of Washington School of Medicine, Seattle, 
WA; 3Gifu Municipal Hospital,Director, Department of Diagnos-
tic Pathology (DDP) & Research Center of Diagnostic Pathology 
(RC-DiP), Gifu, Japan
Objective Tumor microenvironments regulate the malignant 
phenotype and prognosis of cancers . Hepatocellular carci-
noma (HCC) develops frequently in the advanced stage of liver 
fibrosis; however, the interaction between pro-fibrotic signaling 
and HCC has not been elucidated in detail . Full length hepatitis 
C virus (HCV) transgenic mice (HCV-Tg) induces steatohep-
atitis followed by the development of HCC . Platelet-derived 
growth factor-C (PDGF-C) transgenic mice (Pdgf-c Tg) induces 
hepatic fibrosis, followed by the development of hepatocellular 
carcinoma . We investigated the fibrosis and tumorigenesis in 
HCV/PDGF-C double Tg mice . Materials and Methods HCV/
PDGF-C double Tg mice at 52 weeks of age were sacrificed . 
The degree of hepatic fibrosis and tumor incidence were eval-
uated . The expression of collagen I, CTGF, pyruvate kinase 
muscle 1 or 2 (PKM1/2), p-Akt, p-p38MAPK, Jagged1, DLL4, 
Hes1, and Hey1 was evaluated by immunohistochemical stain-
ing, quantitative real-time PCR, and western blotting . HCV/
PDGF double Tg mice at 52 weeks of age were injected with 
adeno-associated virus, serotype 8 (AAV8)-shRNA-PKM2 or 
shRNA-total PKM (target position of both PKM1 and PKM2) . 
Results HCV/PDGF-C double Tg mice showed accelerated liver 
fibrosis, a markedly increased number of tumors (1 .5-fold), 
increased size of tumors (2 .5-fold), and decreased survival (P < 
0 .05) compared with PDGF-C Tg mice . The expression of col-
lagen I, CTGF, PKM1/2, p-Akt, p-p38MAPK, Jagged1, DLL4, 
Hes1, and Hey1 was significantly up-regulated, indicating 
increased pro-fibrotic and Notch signaling . In the human stel-
late cell line Lx-2, knocking down PKM1 substantially repressed 
pro-fibrotic and Notch signaling . Conversely, in a human hepa-
toma cell line, knocking down PKM2, but not PKM1, repressed 
Notch signaling . We newly found that PKM2 increased the 
expression of Notch target genes (Hes1 and Hey1) . Interest-
ingly, HCV NS5A protein increased the expression of PKM2 
by increasing the transcription factor CREB in hepatocytes . 
Therefore, Notch signaling in hepatocytes and/or tumors 
was increased by ligand stimulation induced by PKM1 from 
stellate cells and intra-cellular signaling by PKM2 induced by 
HCV . HCV/PDGF-C double Tg mice treated with AAV8-shRNA 
total PKM (n = 10) showed markedly reduced hepatic fibrosis 
(40%), liver weight (40%), HCC incidence (50%), and tumor 
size (70%) . Conclusion The increased malignant phenotype in 
HCV/PDGF-C double Tg mice is due to increased Notch signal-
ing that was regulated by PKM1 and PKM2 . Targeted therapy 

of both PKM1 and PKM2 is therefore potentially useful in the 
prevention of hepatic fibrosis and HCC .
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Hedgehog Signaling Pathway Affects the Sensitivity 
of Hepatocellular Carcinoma to Drug Therapy through 
ABCC1 Transporter
Jia Ding1, Xiaotian Zhou2, Jian Wu2,3; 1Dept. of Gastroenterol-
ogy & Hepatology, Jing’an District Central Hospital, Shanghai, 
China; 2Dept. of Medical Microbiology, School of Basic Medical 
Sciences, Fudan University, Shanghai, China; 3Shanghai Institute 
of Liver Diseases, Fudan University Shanghai Medical College, 
Shanghai, China
BACKGROUND: A major challenge of chemotherapy in hepa-
tocellular carcinoma (HCC) is to overcome intrinsic or acquired 
multi-drug resistance caused by active drug efflux mediated by 
ATP-binding cassette (ABC) transporters . It is poorly understood 
how hepatoma cells develop chemo-resistance . We previously 
demonstrated that CD133-/EpCAM- Huh-7 subpopulation 
features with aberrant activation of hedgehog signaling (Hh) 
pathway, chemoresistance and epithelial mesenchymal tran-
sition (EMT) (J Hepatol 2011;55:838-845; Oncogene 2016; 
35:116-124) . The prevailing hypothesis is that hedgehog 
signaling may govern expression of ABC transporters which 
are responsible for drug resistance in CD133-/EpCAM- sub-
population . METHODS: Huh-7 hepatoma cells were separated 
into CD133+/EpCAM+ and CD133-/EpCAM- subpopulations 
by fluorescence-activated cell sorting (FACS) . Huh-7-DN and 
Huh-7-trans subpopulations which stably retained CD133-/
EpCAM- expression profile were obtained by FACS enrichment 
plus culture or transwell selection . Expression of Hh pathway, 
EMT and chemosensitivity were assessed in various subpopula-
tions . Expression of ABC transporter proteins (ABCB1, ABCC1 
and ABCG2) and Hh transcription factor Gli-1/2 was com-
pared between these four subpopulations . RESULTS: Hedge-
hog signaling activity showed an increasing trend from Huh-7 
CD133+/EpCAM+ to CD133-/EpCAM-, and the highest in 
Huh-7-trans and Huh-7-DN . Huh-7-DN and Huh-7-trans sub-
populations exhibited characteristics of EMT as evidenced by 
increased expression of Twist, vimentin, S100A4 and loss of 
E-cadherin . Sorafenib significantly inhibited the proliferation of 
CD133+/EpCAM+, CD133-/EpCAM- and Huh-7-trans subpop-
ulations, but not Huh-7-DN subpopulation . Compared to other 
sorafenib-sensitive subpopulations, Huh-7-DN subpopulation 
showed enhanced expression of Hh transcription factor Gli-2 
(32-fold) and MDR-related ABCC1 transporter (4-fold) . Hedge-
hog signaling SMO antagonist LDE225 significantly suppressed 
the expression of Gli-2 and ABCC1 mRNA in Huh-7-DN and 
Huh-7-trans subpopulations . CONCLUSIONS: Aberrant hedge-
hog signaling activation is linked to poorly-differentiated, EMT 
and chemoresistant features of CD133-/EpCAM- Huh-7-DN 
and Huh-7-trans subpopulations . Hedgehog signaling transcrip-
tion factor Gli-2 appears to be the primary regulator for drug 
sensitivity of hepatocellular carcinoma through ABCC1 trans-
porter . These findings point to the direction in revealing the 
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molecular mechanism underlying HCC chemoresistance, and 
would aid in improving the outcome of chemotherapy in HCC .
Disclosures:
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Hepatoma cells acquiring sorafenib resistance show 
mesenchymal differentiation driven by DNA methylation 
and genetic rearrangements
Jeroen Dekervel1, Eva Galle2,3, Bram Boeckx2,3, Eric Van Cutsem4, 
Chris Verslype4,1, Diether Lambrechts2,3, Jos van Pelt1; 1Depart-
ment of Clinical and Experimental Medicine, Lab of Hepatology, 
KU Leuven, Leuven, Belgium; 2Laboratory of translational genetics, 
KU Leuven, Leuven, Belgium; 3Vesalius Research Center, Vlaams 
Instituut voor Biotechnologie, Leuven, Belgium; 4Department of 
Digestive Oncology, UZ Leuven, Leuven, Belgium
Purpose – The acquisition of mesenchymal features has been 
identified as a mechanism of sorafenib resistance in hepato-
cellular carcinoma . We describe the changes in DNA meth-
ylome and copy number alterations between parental and 
derived resistant cells exhibiting this resistance mechanism . 
Methods – The hepatoma cell line HepG2 was exposed to 
increasing doses of sorafenib over months in two independent 
experiments resulting in resistant HepG2S1 and HepG2S3 
lines . HepG2 and HepG2S1 cells were orthotopically grafted 
in the liver of immunodeficient mice to assess their in vivo 
behavior . We compared the transcriptome (RNA sequenc-
ing), DNA methylome (Illumina 450k beadchip) and genome 
(Shallow Sequencing) between the parental and derived resis-
tant cell lines . Resistant HepG2S1 cells were treated with the 
demethylating agent decitabine to investigate the reversibil-
ity of the changes observed . Results - The resistant cell lines 
HepG2S1 and HepG2S3 showed pronounced mesenchymal 
features with increased invasiveness . HepG2S1 injected mice 
had increased tumor graft rate, occurrence of metastasis and 
decreased survival compared to HepG2 injected mice . Upon 
the induction of resistance, we observed large differences in 
DNA methylation with significant alteration in more than 10% 
of the 450 000 probes on the array . Combining DNA methyl-
ation data with gene expression revealed several known and 
potential “epidrivers” of mesenchymal differentiation . Besides 
the well-known DNA methylation and silencing of e-cadherin, 
we observed loss of methylation in upregulated mesenchymal 
markers vimentin, TWIST1 and ZEB2 . Shallow sequencing 
pointed towards pronounced genetic rearrangements upon the 
induction of resistance . Decitabine treatment led to global loss 
of DNA methylation and partial restoration of genes silenced 
by methylation . However, it did not significantly affect the inva-
sive capacities of HepG2S1 cells nor restored sensitivity to 
sorafenib . Conclusion – Specific shifts in DNA methylation and 
genetic rearrangements accompany the phenotypic changes of 
cell lines undergoing mesenchymal differentiation under ther-
apeutic pressure of sorafenib . We identified several potential 
“epidrivers” that can be explored as biomarkers for the emer-
gence of resistance . DNA demethylating therapy might not be 
sufficient to obtain resensitization .
Disclosures:
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The old antibiotic acriflavine inhibits epithelial-to-mes-
enchymal transition and the unfolded protein response 
thereby resensitizing resistant hepatoma cells to 
sorafenib
Jeroen Dekervel1,2, Ashenafi S. Bulle1, Petra Windmolders1, 
Diether Lambrechts3,4, Eric Van Cutsem5, Chris Verslype1,5, Jos 
van Pelt1; 1Department of Clinical and Experimental Medicine, Lab 
of Hepatology, KU Leuven, Leuven, Belgium; 2Department of Hepa-
tology, UZ Leuven, Leuven, Belgium; 3Laboratory of translational 
genetics, KU Leuven, Leuven, Belgium; 4Vesalius Research Center, 
Vlaams Instituut voor Biotechnologie, Leuven, Belgium; 5Depart-
ment of Digestive Oncology, UZ Leuven, Leuven, Belgium
Background – Acriflavine (ACF) is an old antibacterial drug 
with promising antineoplastic features . Epithelial-to-mesenchy-
mal transition (EMT) and the unfolded protein response (UPR) 
are two cellular stress pathways linked to drug resistance . We 
studied the effect of ACF on EMT and UPR . Methods – Pro-
nounced EMT was observed in HepG2 hepatoma cells after 
induction of acquired drug resistance to sorafenib and in 
pancreatic cancer cells (Panc-1) exposed to TGF-β1 or cobalt 
chloride (CoCl2, severe hypoxia) . Models of EMT were char-
acterized morphologically and by invasion assay before and 
after ACF treatment . Markers of EMT were determined using 
RT-qPCR and Western blotting . Cell viability assays were used 
to assess the effect of ACF on sorafenib sensitivity . Transcrip-
tome analysis (RNA sequencing) was performed to elucidate 
the working mechanism of ACF using the iRegulon tool and 
Gene Set Enrichment Analysis . Results – ACF strongly reduced 
invasive capacities of sorafenib resistant HepG2 cells and abro-
gated the reduced cell-cell contact and spindle-like morpholog-
ical changes associated with TGF-β1 or CoCl2 stimulation in 
Panc-1 cells . ACF restored the loss of E-cadherin, a hallmark 
of EMT, and of other markers at gene and protein level in all 
models . ACF restored sorafenib sensitivity in resistant HepG2 
cells . Transcription factor analysis pointed towards inhibition of 
the UPR regulator Activation Transcription Factor 4 (ATF4) by 
ACF . Exposing Panc-1 cells to CoCl2 induced, besides EMT, a 
strong UPR with ATF4 activation . Concomitant treatment with 
ACF blocked eukaryotic initiation factor 2α phosphorylation 
upstream of ATF4 leading to reduced ATF4 protein levels and 
inhibition of the ATF4 transcriptional program . Conclusions – 
Acriflavine is a potent inhibitor of EMT and the UPR mediator 
ATF4 thereby inducing resensitization to sorafenib in resistant 
hepatoma cells . The link between UPR and EMT inhibition in 
cancer warrants further research .
Disclosures:
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Cholangiocarcinoma Stem-like Subset Shapes Tumor-ini-
tiating Niche by Educating Associated Macrophages
Chiara Raggi1, Margherita Correnti1, Antonio Sica2, Jesper B. 
Andersen3, Vincenzo Cardinale4, Domenico Alvaro4, Giovanna 
Chiorino5, Elisa Forti1, Shannon S. Glaser6, Gianfranco Alpini6, 
Annarita Destro7, Francesca Sozio8, Luca Di Tommaso7, Massimo 
Roncalli7, Jesús Bañales9, Cédric Coulouarn10, Luis Bujanda9, 
Guido Torzilli11, Pietro Invernizzi12; 1Center for Autoimmune Liver 
Diseases, Humanitas Clinical and Research Center, Rozzano, 
Italy; 2Laboratory of Molecular Immunology, Humanitas Clinical 
and Research Center, Rozzano, Italy; 3University of Copenhagen, 
Copenhagen, Denmark; 4Sapienza University of Rome, Rome, 
Italy; 5Fondazione Edo ed Elvo Tempia, Biella, Italy; 6Research, 
Central Texas Veterans Health Care System, Scott & White Diges-
tive Disease Research Center, Scott & White, Department of Med-
icine, Texas A&M Health Science Center, College of Medicine,, 
Temple, TX; 7Pathology Unit, Humanitas Research Hospital, Roz-
zano, Italy; 8Leukocyte Migration Laboratory, Humanitas Clinical 
and Research Center, Rozzano, Italy; 9Department of Liver and 
Gastrointestinal Diseases, Biodonostia Research Institute, Donos-
tia University Hospital, University of the Basque Country (UPV/
EHU), CIBERehd, Ikerbasque, San Sebastián, Spain; 10Inserm 
U991, Hôpital Pontchaillou, Rennes cedex, France; 11Department 
of Hepatobiliary and General Surgery, Humanitas Research Hos-
pital, Rozzano, Italy; 12Program for Autoimmune Liver Diseases, 
International Center for Digestive Health, Department of Medicine 
and Surgery, University of Milan-Bicocca, Monza, Italy
Background and Aims: Therapeutically challenging subset, 
termed cancer stem cells (CSCs) are responsible for cholan-
giocarcinoma (CCA) clinical severity . Presence of tumor-as-
sociated macrophages (TAMs) has prognostic significance 
in CCA and other malignancies . Thus, we hypothesized that 
CSCs may actively shape their tumor-supportive immune niche . 
Methods: CCA cells were cultured in 3D-condition to generate 
spheres (SPH) . CCA-SPH analysis of in vivo tumorigenic-en-
graftment, limiting-dilution transplantation and serial-xenograft 
in immune-deficient NOD-SCID/IL2Rgnull (NSG) mice was 
performed in addition to molecular characterization . In vitro 
and in vivo effect of CCA-SPH on macrophage-precursors was 
tested after culturing healthy donor CD14+ with CCA-SPH con-
ditioned medium (CM) . Results: CCA-SPHs engrafted 100% of 
transplanted mice, revealed a significant 20 .3-fold increase in 
tumor-initiating fraction (p=0 .0011) and a sustained tumori-
genic potential through diverse xenograft-generations . More-
over, CCA-SPHs were highly enriched for CSC, liver cancer 
and embryonic stem cell markers both at gene and protein 
levels . Next, FACS-analysis showed that in presence of CCA-
SPH-CM, CD14+ expressed key macrophage (MØ) markers 
(CD68, CD115, HLA-DR, CD206) indicating that CCA-SPH-CM 
was a strong MØ-activator . Gene expression profile of CCA-
SPH activated MØ (SPH MØ) revealed unique molecular TAM-
like features confirmed by high invasion capacity . Also, freshly 
isolated MØs from CCA-resections recapitulated similar molec-
ular phenotype of in vitro educated-MØs . Consistently with 
invasive features, largest CD163+ set was found in tumor-front 
of human CCA specimens (n=23) and correlated with high 
level of serum CA19 .9 (n=17) . Among mediators released 
by CCA-SPHs, only IL13, IL34 and osteoactivin were detected 
and further confirmed in CCA patient sera (n=15) . Surpris-
ingly, significant association of IL13, IL34 and osteoactivin 
with SPH stem-like genes was provided by CCA database 
(n=104) . In vitro combination of IL13, IL34 and osteoactivin 
was responsible for MØ-differentiation, invasion together with 
in vivo tumor-promoting effect . Conclusion: CCA-CSCs molded 
a specific subset of stem-like associated-MØs

Disclosures:
The following people have nothing to disclose: Chiara Raggi, Margherita Cor-
renti, Antonio Sica, Jesper B . Andersen, Vincenzo Cardinale, Domenico Alvaro, 
Giovanna Chiorino, Elisa Forti, Shannon S . Glaser, Gianfranco Alpini, Annarita 
Destro, Francesca Sozio, Luca Di Tommaso, Massimo Roncalli, Jesús Bañales, 
Cédric Coulouarn, Luis Bujanda, Guido Torzilli, Pietro Invernizzi
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Role of the Armcx1-6/Armc10 family genes in non alco-
holic steatohepatitis and hepatocellular carcinoma
Monica Higuera1, Maria Teresa Salcedo2, Meritxell Ventura-Cots3, 
Jose Maria Balibrea4, Francesc Villarroya5, Eduardo Soriano6, 
Beatriz Minguez1,3; 1Liver diseases, Vall d’hebron Institute of 
Research (VHIR), BARCELONA, Spain; 2Pathology Department, 
Hospital Universitari Vall Hebron, BARCELONA, Spain; 3Liver Unit. 
Department of Internal Medicine, CIBERehd, Hospital Universitari 
Vall Hebron. Universitat Autònoma de Barcelona, BARCELONA, 
Spain; 4Endocrine, Metabolic and Bariatric Unit, Department of 
General Surgery, Hospital Universitari Vall Hebron, BARCELONA, 
Spain; 5Department of Biochemistry and Molecular Biology, 
CIBERObn, Institut de Biomedicina de la Universitat de Barcelona, 
Barcelona, Spain; 6Department of Cell Biology Developmental 
Neurobiology and Regeneration lab, Universitat de Barcelona. 
Parc Científic de Barcelona, Barcelona, Spain
Background/aims Non alcoholic steatohepatitis(NASH) is a 
growing health problem in western countries, strongly related 
with development of cirrhosis and hepatocarcinoma(HCC) . 
Both insulin resistance and associated inflammation could play 
a pathogenic role linking NASH and carcinogenesis, although 
the mechanism by wich NASH contributes to HCC development 
remains unclear . Armcx/Armc10 genes encode for a family of 
proteins involved in mitochondrial biology regulation and Wnt 
pathway . A KO Armcx3 mouse has shown a marked obese 
phenotype, insulin resistance and hepatomegaly with hepatic 
steatosis . Moreover, dynamic changes in mRNA expression 
of ARMCX/ARMC10 genes have been observed in WT mice 
according to administered type of diet . Deregulation of Armcx/
Armc10 genes could participate in HCC development, there-
fore analyzing their gene and protein expression in human 
HCC and NASH has a major interest Methods Gene and pro-
tein expression of Armcx3, Armc10 and CTNNB1/B-Catenin 
were analyzed in 9 HCC human cell lines (Hep3B, HepG2, 
HuH7, PLC5, SNU387,398,449,182) by qRtPCR and WB, 
and in human tissue . First, an exploratory set of fresh frozen 
tissue(FF) samples of healthy liver(n=19), cirrhotic (n=14), 
HCC(n=16) from the tissue bank and NASH(n=14) collected 
prospectively from patients undergoing bariatric surgery and 
then, a larger FFPE cohort: Liver(n=9), NASH(n=16), Cirrhot-
ic(n=50) and HCC(n=53) Results Armcx3 showed lower gene 
and protein expression in SNU398 and 449 compared to 
normal liver . Armc10 is under-expressed in HepG2, while 
SNU449 and PLC5 shown 2 .5 and 4 fold-changes increase 
respectively which correlates with protein levels . CTNNB1 pres-
ents a slight increase of expression in SNU182 and HuH7 . 
Gene and protein expression of Armcx3 didn’t differ between 
healthy liver, NASH, Cirrhosis and HCC in FF and FFPE tissue . 
Gene expression of Armc10, was significantly increased in the 
FF cohort of HCC(3 .9±0 .59) and NASH(4 .19±0 .37) compared 
to healthy liver(0 .90±0 .18) and cirrhosis(2 .44±0 .67) . WB 
analysis showed a non-significant increase in NASH compared 
to healthy liver in Armc10 protein expression . As expected, 
CTNNB1/BCatenin, mRNA and protein levels, were signifi-
cantly overexpressed in HCC compared to healthy liver and 
cirrhosis . Overexpression of CTNNB1 and ARMC10 was asso-
ciated in HCC samples Conclusion Armc10 is overexpressed in 
NASH and HCC and is associated to CTNNB1 overexpression 
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in HCC . Deregulation of ARMC10 could have an important 
role in NASH and HCC development through mitochondrial 
function alterations . Functional studies are needed to elucidate 
the potential mechanistic relation between ARMC10 and BCat-
enin and their implication in NASH and HCC
Disclosures:
The following people have nothing to disclose: Monica Higuera, Maria Teresa 
Salcedo, Meritxell Ventura-Cots, Jose Maria Balibrea, Francesc Villarroya, Edu-
ardo Soriano, Beatriz Minguez

487
Hepatitis B-X protein (HBx) enhances angiogenesis and 
invasion by inducing epithelial to mesenchymal transi-
tion in hepatocellular carcinoma cell lines
Preety Rawal1, Mohsin Hasan2, Nirupma Trehanpati2, Savneet 
Kaur1; 1School Of Biotechnology, Gautam Buddha University, 
Greater Noida, India; 2Department of Research, Institute of Liver 
and Biliary Sciences, Delhi, India
Introduction and Aim: Hepatitis B-X protein (HBx) encoded in 
HBV genome modulates various cellular responses, causes 
aberration in cellular behaviour and transformation and leads 
to development and progression of hepatocellular carcinoma 
(HCC) . Although several studies have focused on HBx-induced 
carcinogenesis mechanisms in the development of HCC, the 
role of HBx in late stages of progression, metastasis and angio-
genesis of HCC has just begun to be understood . In the cur-
rent study, we evaluated the role of HBx in the progression of 
HCC by addressing in vitro studies . Material & Methods: Huh7 
cells were cultured in vitro and transfected with the mammalian 
expression vector pGFP-HBx plasmid . Since, angiogenesis or 
neo-vascularization has a crucial role in HCC progression; 
we first compared the expression of angiogenic genes in 
HBx-transfected and untransfected cells by real time PCR . Fur-
ther, since epithelial-mesenchymal transition (EMT) is known to 
be an important event that results in highly motile and invasive 
phenotype in the hepatocytes, we also studied the expression 
of few important genes involved in EMT in both transfected 
and untransfected cells . Subsequently, the role of HBx in inva-
sion and metastasis was studied by comparing cell prolifer-
ation, migration and chemotaxis, matrigel invasion between 
the untransfected and transfected cells . Results: RT-PCR data 
showed a substantial upregulation of angiogenic genes i .e . 
VCAM1, CD44, matrix metalloproteinases like MMP2, MMP7, 
MMP14 and down-regulation of MMP12 (P<0 .05) . Among 
the genes involved in EMT, a down-regulation was observed 
in restin (MAGE-H1), an inhibitor of EMT and up-regulation of 
mesenchymal markers, beta-catenin and vimentin (P<0 .05) . 
Functional assays after 24h revealed that HBx–transfected cells 
exhibited enhanced proliferation (P<0 .05), migration towards 
VEGF gradient (50% increase in migratory cells, P<0 .05) and 
invasion of the matrigel in comparison to untransfected cells 
(10% increase in the invasion of cells, P<0 .05) . Conclusion: 
Collectively, the results implicate that HBx enhances angio-
genic and invasive potential of HCC cell lines via epithelial to 
mesenchymal transition . Further assays are underway to study 
the effect of HBx-transfected cells on the angiogenic properties 
of endothelial cells .
Disclosures:
The following people have nothing to disclose: Preety Rawal, Mohsin Hasan, 
Nirupma Trehanpati, Savneet Kaur
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MSI2 expression is associated with HCC invasion in acti-
vated hepatic stellate cells
Lu He1, Dandan Zheng2, Wenyu Lin3, Qimeng Jin2, Lijuan Hu4, 
Yuchen Zhou2, Guoxiong Yang2, Dahlene Fusco3, Raymond T. 
Chung3, Jian Hong2,3; 1Department of Radiation Oncology, Affil-
iated Tumour Hospital, Guangzhou Medical University, Guang-
zhou, China; 2Department of Abdominal Surgery, Southern 
Medical University Cancer Center, Guangzhou, China; 3Gastro-
intestinal Unit, Department of Medicine, Massachusetts General 
Hospital, Harvard Medical School, Boston, MA; 4Department of 
Medical Oncology, Affiliated Tumour Hospital, Guangzhou Medi-
cal University, Guangzhou, China
Background/Aims: It has been reported that hepatic stellate 
cells (HSC) activation promotes hepatocellular carcinoma 
(HCC) invasion . However, the molecular mechanisms by which 
this induction occurs are not well understood . We performed 
RNA-seq in the CCl4-induced liver fibrosis mouse and identi-
fied an RNA-binding protein Musashi2 (MSI2) related to liver 
fibrosis . We sought to explore the function and mechanism 
by which MSI2 induces HCC invasion through HSC activa-
tion . Methods: Liver tissue, protein and RNA samples were 
harvested from CCl4-induced liver fibrosis and normal control 
mice at week 0, 4, 8, 12 and 18 . We performed RNA-seq 
analysis to investigate genes correlated with liver activated 
HSCs and liver fibrosis . Selected proteins, including MSI2 and 
α-SAM expression were assayed by immunohistochemistry 
(IHC) and immunofluorescence (IF) . MSI2 siRNA was used to 
knockdown MSI2 expression in HSCs, and transwell chamber 
HSC/HCC co-culture to assess MSI2 effect on HCC invasion . 
Cytokine PCR Array (CPA) and GEO (GSE49995) libraries 
were used to screen MSI2-related cytokines secreted by HSCs . 
We used Sirius red staining and Kaplan-Meier survival analy-
sis to evaluate the predictive value of collagen deposition in 
human HCC tissue . Results: We found increased MSI2 expres-
sion in CCl4-induced mouse liver fibrosis tissues compared to 
untreated normal mouse liver . We observed co-localization 
of MSI2 and α-SAM in the activated HSCs in CCl4-induced 
liver fibrosis tissues by IHC and IF staining . Moreover, MSI2 
siRNA in HSCs significantly decreased HCC invasion in co-cul-
ture . We also found that several invasion biomarkers changed 
including β-catenin, E-cadherin, Vimentin, ZEB1, Slug and 
Twist in co-cultured HCCs . We identified 11 cytokines expres-
sion levels with MSI2 siRNA in HSCs by CPA . The combination 
of GEO dataset (GSE49995) and CPA analysis confirmed that 
only CXCL1 expression was specifically correlated with MSI2 
expression in primary HSCs . The CXCL1 cytokine has been 
reported to promote invasion of HCCs . Our data indicated 
that patients with higher collagen deposition levels in HCC 
tissue had poorer prognosis than patients with lower levels 
(P < 0 .001) . Conclusion: MSI2 expression enhancement is 
specifically associated with HSC activation . MSI2 knockdown 
in HSCs significantly decreases HCC invasion in co-culture . 
Cytokine CXCL1 expression was associated with MSI2-induced 
HCC invasion . Moreover, we also observed that higher colla-
gen deposition levels in human HCC tissue defined a subset of 
patients with a worse outcome .
Disclosures:
Dahlene Fusco - Grant/Research Support: Gilead
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
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Metabolic regulation of FoxM1 transcription factor by 
mevalonate-Rho pathways in human hepatocellular 
carcinoma
Satoshi Ogura, Yuichi Yoshida, Tomohide Kurahashi, Mayumi 
Egawa, Kunimaro Furuta, Shinichi Kiso, Yoshihiro Kamada, 
Hayato Hikita, Tomohide Tatsumi, Tetsuo Takehara; Department 
of Gastroenterology and Hepatology, Osaka University, Graduate 
School of Medicine, Suita, Osaka, Japan
Background & Aims: Metabolic reprogramming is a hallmark 
of cancer . In hepatocellular carcinoma (HCC), several can-
cer-associated alterations in metabolisms have been reported, 
including dysregulation of lipid metabolism . Statin, an inhibi-
tor of HMG-CoA reductase (HMGCR) which is a rate limiting 
enzyme for mevalonate (MV) pathway, is known to reduce the 
incidence of HCC in animal and clinical studies . However, 
the precise molecular mechanisms by which MV pathway con-
trols hepatocarcinogenesis are not fully defined . The Forkhead 
box M1 (FoxM1) is a proliferation-specific transcription factor 
and is over-expressed in a variety of cancers, including HCC . 
Although loss of FoxM1 is shown to reduce hepatocarcino-
genesis in mouse models, it remains unclear whether FoxM1 
is involved in MV pathway of HCC . In this study, we aimed 
to elucidate this issue using in vitro culture systems . Method: 
Human hepatoma cell lines HepG2, Huh7, and HLF were 
treated with chemical inhibitors of enzymes or metabolites in 
MV pathway . Results: Statin induced an about 50% reduc-
tion of FoxM1 expression in hepatoma cells (p<0 .01 vs . con-
trol) . Re-exposure to MV, a product of HMGCR, rescued this 
effect . HMGCR knockdown by siRNA also reduced FoxM1 
expression . These results indicated that FoxM1 expression 
was regulated by MV pathway . The change in FoxM1 expres-
sion induced by statin and MV was associated with an about 
5-fold increase and rescue in apoptosis (p<0 .01 vs . control) . 
Next, to identify specific factors involved in the regulation of 
FoxM1 expression, we used chemical inhibitors of enzymes or 
metabolites in MV pathway . Only geranylgeranyl transferase 
(GGT) inhibitor was able to reproduce the effect of statin on 
FoxM1 expression (77% reduction, p<0 .01 vs . control), and 
re-exposure to only geranylgeranyl pyrophosphate, a substrate 
of GGT, rescued the reduction of FoxM1 expression induced 
by statin . Furthermore, the inhibitors of Rho family proteins 
(RhoA, Rac1, Cdc42), which are geranylgeranylated proteins, 
reduced FoxM1 expression (37-57% reduction, p<0 .01 vs . 
control) . These results suggested that Rho geranylgeranylation 
was responsible for the regulation of FoxM1 expression in MV 
pathway . Recently, it was reported that YAP, a transcriptional 
coactivator of Hippo pathway implicated in tumorigenesis, 
was regulated by MV pathway via Rho . YAP knockdown by 
siRNA reduced FoxM1 expression (38% reduction, p<0 .01 vs . 
control), suggesting that YAP was implicated in FoxM1 expres-
sion . Conclusion: In this study, we identified novel regulation of 
FoxM1 via lipid metabolism in HCC . Our data further suggest 
that MV-Rho/YAP/FoxM1 axis could be a possible therapeutic 
target for the treatment of HCC .
Disclosures:
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Regorafenib but not sorafenib suppresses ERK signaling 
in human hepatocellular carcinoma acquiring sorafenib 
resistance
Tomomi Hashiba, Taro Yamashita, Hikari Okada, Takehiro 
Hayashi, Mariko Yoshida, Hajime Sunagozaka, Masao Honda, 
Shuichi Kaneko; Gastroenterology, Kanazawa University Gradu-
ate School of Medical Science, Kanazawa, Japan
Background: Regorafenib is a multi-kinase inhibitor targeting 
VEGFRs, PDGFRs, FGFR, and RAF . A recent phase III trial of 
regorafenib in patients with unresectable hepatocellular car-
cinoma (HCC) meets primary endpoint of improving overall 
survival . However, it remains unclear how regorafenib works 
to inhibit HCC growth after sorafenib failure . In this study, 
we evaluated the effects of regorafenib on sorafenib-naïve/
resistance HCC cells . Methods: Two HCC cell lines (Huh1 
and Huh7) and two primary HCC cells obtained from surgi-
cally resected specimens were cultured routinely . Sorafenib 
tosylate (5-10 mM) was supplemented for 3 months to generate 
sorafenib-resistant clones in Huh1 and Huh7 . Additionally, we 
established an HCC cell line (KH) obtained from a patient who 
was enrolled in a STORM trial to receive sorafenib and even-
tually developed an HCC . Whole exome sequence was per-
formed to detect mutations . Protein expression of phospho-Akt 
(Ser473), -STAT3, and –Erk was evaluated by Western blot-
ting . A subcutaneous xenotransplantation model was used to 
evaluate the efficacy of orally administered sorafenib (30 mg/
kg/day) or regorafenib (20 mg/kg/day) on sorafenib-resistant 
clones in vivo . Results: KH cells showed chemosensitivities to 
regorafenib but not sorafenib in vitro . Western blotting anal-
ysis suggested sorafenib had no effect on suppression of Akt, 
Erk, and STAT3 signaling pathways . In contrast, regorafenib 
suppressed STAT3 and Erk signaling in KH cells . We further 
evaluated the effect of regorafenib in established sorafenib-re-
sistant Huh1 and Huh7 cells, and regorafenib suppressed the 
cell proliferation of these cells along with the attenuated Erk 
phosphorylation . Although all sorafenib-resistant clones (KH, 
sorafenib-resistant Huh1 and Huh7 cells) showed frequent mis-
sense/nonsense mutations compared with the naive clones, 
no common mutations including sorafenib target genes BRAF, 
KIT, PDGFR, and STAT3 were detected among all sorafenib-re-
sistant clones . Although regorafenib treatment suppressed the 
subcutaneous tumor growth of sorafenib-resistant Huh7 clones 
with significantly prolonged overall survival (P = 0 .014), rego-
rafenib and sorafenib showed similar anti-tumor effects in naïve 
Huh7 cells . Conclusions: Regorafenib inhibited the growth of 
sorafenib-resistant HCC cells potentially through the suppres-
sion of the ERK signaling pathway . However, regorafenib and 
sorafenib showed similar anti-tumor effects in sorafenib-naïve 
HCC cells . The efficacy of regorafenib on the sorafenib-resis-
tant clones suggests its potential utility as a second line treat-
ment in HCC patients who showed progression after initial 
sorafenib treatment .
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Mariko Yoshida - Grant/Research Support: Bayer
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Platelet-Derived Growth Factor (PDGF) Leads to YAP-me-
diated Oncogenic Signaling in Cholangiocarcinoma
Rory Smoot, Nathan Werneburg, Gregory J. Gores; Mayo Clinic, 
Rochester, MN
Background and Aims: PDGF and Hippo signaling pathways 
are dysregulated in human cholangiocarcinoma (CCA) and 
contribute to disease progression . YAP, the effector protein of 
the Hippo pathway, is directly oncogenic for biliary epithelia 
in the mouse . In this murine model of CCA, the PDGF sig-
naling pathway is upregulated implicating cross talk between 
these signaling pathways . Thus, our aims were to examine 
the integration of these signaling pathways . Methods: The 
human CCA cell line HUCCT-1 was evaluated by RT-PCR for 
Hippo and PDGF pathway components at baseline and fol-
lowing incubation with either PDGF-BB or the selective PDGF 
inhibitor crenolanib . Immunofluorescence and immunoblotting 
were employed to examine YAP subcellular localization and 
regulatory phosphorylation . Chromatin immunoprecipitation 
(ChIP) was undertaken to evaluate YAP binding to the pro-
moter region of PDGF-B . Apoptosis was evaluated in cells incu-
bated with crenolanib and/or dasatinib by DAPI staining and 
caspase 3/7 assay . Results: Incubation with PDGF-BB led to 
upregulation of YAP and the YAP target gene CTGF, while incu-
bation with the PDGF inhibitor crenolanib downregulated YAP 
and CTGF at the mRNA level . Immunofluorescence indicated 
YAP nuclear localization at baseline in HUCCT-1 cells and 
this localization was reversed (YAP cytosolic) with crenolanib . 
These studies indicated regulation of YAP activity by PDGF . 
Next, we explored how a tyrosine kinase regulates YAP activity 
by examining YAP tyrosine phosphorylation . Indeed, PDGF-BB 
stimulated Yap-357 tyrosine phosphorylation . As YAP is not 
recruited to the PDGF receptor complex, an intermediary kinase 
must be phosphorylating YAP . Given a role for Src kinases 
in mediating YAP Tyr phosphorylation, we employed the Src 
inhibitor dasatinib . Indeed, dasatinib inhibited YAP-Tyr 357 
phosphorylation and nuclear localization . ChIP assays demon-
strated binding of YAP to a TBX5 site in the promoter region of 
PDGF-B in a Src dependent manner indicating YAP regulation 
of PDGF components . Finally, incubation of HUCCT-1 cells 
with either crenolanib or dasatinib led to increased apoptosis . 
Conclusions: The effector protein of the Hippo pathway, YAP, is 
both upregulated and activated by the PDGF receptor tyrosine 
kinase in the human cholangiocarcinoma cell line HUCCT-1 . In 
turn PDGF-B is upregulated by YAP via a Src-dependent TBX5 
binding mechanism, demonstrating a tyrosine phosphorylation 
regulated, integrated, oncogenic signaling pathway . Disrup-
tion of this pathway through either PDGF or Src inhibition leads 
to increased apoptosis in HUCCT-1 cells providing therapeutic 
insights for CCA .
Disclosures:
Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Bayer
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Microarray Profiling and Co-Expression Network Anal-
ysis of LncRNAs-mRNAs-miRNA in Hepatocellular Car-
cinoma
Ji-Min Zhu, Hairong Zhu, Taotao Liu, Xi-Zhong Shen; Zhongshan 
Hospital, Shanghai, China
Background: Hepatocellular carcinoma (HCC) is the third com-
mon cause of cancer-related death worldwide . Previous stud-
ies showed that long non-coding RNAs (lncRNAs) involved 
in the progression and prognosis of HCC . However, expres-

sion profiling of lncRNAs and its interaction with mRNA and 
miRNA remains largely unknown in HCC . Material and meth-
ods: The expression profiling of lncRNAs, mRNAs and miRNAs 
was obtained in HCC and matched non-tumor tissues using 
microarray . The GO enrichment and KEGG pathway analy-
sis were used to characterize potential functions of differen-
tially expressed lncRNAs . Cytoscape was applied to construct 
lncRNA-miRNA-mRNA co-expression network, and candidate 
lncRNAs were then validated in 21 pairs of HCC and adjacent 
non-tumor tissues using quantitative real-time polymerase chain 
reaction (qPCR) . Results: 1056 up-regulated lncRNAs and 
1288 down-regulated lncRNAs were differentially expressed, 
while 2687 mRNAs and 6 miRNAs were aberrantly expressed 
in HCC tissues compared with adjacent non-tumor tissues (P < 
0 .05, fold Change ≥ 2 .0, FDR < 0 .05) . Significantly, the poten-
tial functions of differentially expressed mRNAs were uncov-
ered to be involved in the cell cycle . Next, top 5 lncRNAs that 
close to cell cycle-related gene were selected as the candidate 
lncRNAs, among which lnc-HACE1-6:1 was verified to have 
a statistical difference between HCC and adjacent non-tumor 
tissues in the validation stage (P = 0 .0394) . Conclusion: These 
findings suggest that lncRNAs play active roles in the patho-
genesis of HCC via regulating coding genes and miRNA, and 
maybe important targets for HCC diagnosis and therapy .

The lncRNAs-mRNAs-miRNA regulatory network consisted of 655 
co-expression relationships between 95 lncRNAs and 36 mRNAs 
and 5 miRNAs . Hexagons denote lncRNAs, rhombuses denote 
miRNAs and rectangles denote mRNAs . Genes colored in red are 
up-regulated, while genes colored in blue are down-regulated .
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Impact Of Cancer Stem Cell-Associated Macrophages 
On Cholangiocarcinoma Onset And Progression
Margherita Correnti1, Pietro Invernizzi2, Chiara Raggi1; 1Center 
for Autoimmune Liver Diseases, Humanitas Clinical and Research 
Center, Rozzano, Italy; 2Program for Autoiimune Liver Diseases, 
International Center for Digestive Health, Department of Medicine 
and Surgery, University of MIlan-Bicocca, Monza, Italy
BACKGROUND AND AIMS: Cholangiocarcinoma (CCA) is a 
dismal malignancy unresponsive to conventional therapies . 
Cancer stem cells (CSC) are responsible for drug-resistance and 
tumor-relapse . Recent evidence suggested that CSC-features 
are closely regulated by their niche . Most CCAs emerge in con-
text of chronic inflammation, such as primary sclerosing chol-
angitis (PSC), a long-term inflammatory process of biliary tract 
predisposing to CCA development . Macrophages (MØ) are 
crucial cells in both chronic inflammation and cancer initiation . 
Thus, we hypothesized the existence of a particular MØ-subset 
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associated to CCA-CSC (CSC-associated MØ), that may sup-
port CCA-initiation and control CSC-expansion by regulating 
self-renewal pathways . METHODS: CCA (CCLP-1, CCA4) and 
PSC-patient derived cholangiocytes (BECS1) cells were used as 
a model of established tumor and inflammatory pre-cancerous 
conditions, respectively . 3D-tumor sphere assay was used to 
identify stem-like cells . Obtained spheres (SPH) were charac-
terized by RT-PCR Array . Then, monocytes were cultured in 
presence of SPH-conditioned medium (CM) to obtain SPH acti-
vated-macrophages (SPH-MØ) . Monolayer-CM differentiated 
MØ (MON-MØ) were used as control . Impact of SPH-MØ on 
tumor stem-like features was assessed by in vivo tumorigenicity, 
in vitro self-renewal, invasion assay and drug-resistance as well 
as RT-PCR Array . SPH-MØ-CM profiled by ELISA . RESULTS: Tum-
origenic CCA cells were able to form 3D spheres over-express-
ing large number of CSC-pathway associated genes (CCLP-1: 
69/84; CCA4: 66/84) . Notably, both CCA and PSC cells 
with SPH-MØ-CM exhibited enhanced/acquired sphere form-
ing ability and up-regulation of selected genes linked to CSC- 
and EMT-related markers . Interestingly, SPH-MØ-CM conferred 
to both CCA and PSC cells invasive skills as well as better 
drug-resistance . CCA4 cultured with SPH-MØ-CM were more 
tumorigenic when injected in mice . Profiling of SPH-MØ-CM 
revealed that only 3 molecules (Osteoactivin, CCL18, CXCL9) 
were specifically released by SPH-MØ . CONCLUSIONS: In both 
PSC and CCA cells we observed an increased sphere-form-
ing ability, invasiveness and drug resistance in presence of 
SPH-MØ-CM, as well as an up-regulation of selected CSC 
and EMT genes . Moreover, SPH-MØ-CM conferred to CCA 
cells a higher tumorigenic potential . Interestingly, the effect on 
PSC-cholangiocytes, suggested a possible role of SPH-MØ in 
the acquisition of CCA-initiating ability . Finally, Osteoactivin, 
CCL18 and CXCL9 may be the mediators responsible for the 
effect of SPH-MØ on CCA and PSC cells . Hence, CSC-MØ 
interaction might be decisive in CCA initiation, representing a 
possible target for new molecular therapies .
Disclosures:
The following people have nothing to disclose: Margherita Correnti, Pietro Inv-
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Importance of Stem-like Tumor-initiating Cells for the 
Development of Chemoresistance During Anti-angio-
genic Therapies in Hepatocellular Carcinoma
Darko Castven1, Carolin Czauderna1, Diana Becker1, Marcus A. 
Wörns1, Peter Grimminger3, Hauke Lang3, Snorri S. Thorgeirs-
son2, Peter R. Galle1, Jens U. Marquardt1; 11. Department of Inter-
nal Medicine, University of Mainz, Mainz, Germany; 2CCR/NCI/
NIH, Bethesda, MD; 3Department of Surgery, University of Mainz, 
Mainz, Germany
Introduction: Neo-angiogenesis is a hallmark feature of HCC 
progression and associated with poor clinical outcome . Conse-
quently, inhibition of neo-angiogenesis is an effective treatment 
strategy for advanced HCC . However, development of che-
moresistance is observed in the majority of patients . Compel-
ling evidence suggest that stem-like tumor-initiating cells (TICs) 
may contribute to the acquisition of resistant properties, but 
their exact role in this process for HCC remains to be defined . 
Here, we evaluate the importance of TICs in the development 
of resistance to different anti-angiogenic therapies in HCC and 
define the concomitant adaptive molecular changes . Methods: 
Several HCC cell lines and primary HCC isolates were continu-
ously exposed to sorafenib and sunitinib for 3 weeks . Treatment 
effects on TICs were estimated by sphere forming capacity in 
vitro as well as the side-population (SP) approach . Expression 

levels of key oncogenic and TIC markers were assessed by 
qRT-PCR and flow cytometry . Furthermore, whole transcriptome 
analyses were performed at different time points . Results: Both 
treatment regimens effectively reduced oncogenic properties 
in all investigated HCC cells . However, sustained anti-prolif-
erative effects were observed in only two cell lines whereas 
an initial treatment effect was subsequently followed by rapid 
re-growth in the majority of HCC cells thereby mimicking the 
responses observed in patients . While anti-oncogenic effects in 
sensitive cell lines were associated with significant reduction 
sphere forming capacity, TIC markers as well as SP cells, resis-
tant cell line showed a transient increased in TIC properties . 
Importantly, acquired resistance to both drugs uniformly devel-
oped in the cell lines suggesting that common molecular mech-
anisms might be operative . These adaptive molecular changes 
involved signaling pathways known to be associated to cell 
survival (ERK, AKT, MYC), proliferation (TP53, CDKN1A) as 
well as angiogenesis (VEGF, PDGFR, HIF1a) . Furthermore, 
the resistant cell lines showed compensatory upregulation of 
key oncogenic molecules such as EGFR as well as multidrug 
resistance ABC transporters . Conclusion: Our in vitro model 
recapitulates features of drug resistance observed in human 
HCC patients . Resistance to anti-angiogenic therapies might 
be fueled by transient expansion of TICs . Therefore, specific 
targeting of TICs as well as pro-oncogenic compensatory sig-
naling pathways might be an effective therapeutic strategy to 
overcome resistance in HCC .
Disclosures:
Marcus A . Wörns - Advisory Committees or Review Panels: Bayer Helathcare
Peter R . Galle - Advisory Committees or Review Panels: Bayer, Lilly, sillajen, BMS, 
MSD, sirtex; Grant/Research Support: Roche
The following people have nothing to disclose: Darko Castven, Carolin Czaud-
erna, Diana Becker, Peter Grimminger, Hauke Lang, Snorri S . Thorgeirsson, Jens 
U . Marquardt

495
Molecular Alterations of Type II Neurofibromatosis Gene 
(NF2) in Hepatocellular Carcinoma and Intrahepatic 
Cholangiocarcinoma
Ning Zhang, Zhang Zhao, Ting-Xia Lv, Xiao-Jing Li, An-Jian Xu, 
Jian Huang; Liver Research Center, Beijing Friendship Hospital, 
Capital Medical University, Beijing, China
Merlin, the gene product of type II Neurofibromatosis gene 
(NF2), participates in the construction of cytoskeleton and is a 
microtubule stabilizer . As a Hippo pathway gene which reg-
ulates cell proliferation, motility, survival and signaling path-
ways, genetic mutations in NF2 were frequently identified in 
the tumor of central neuron system but seldomly reported in the 
tumor of other organs . Recent animal studies have shown that 
the disruption of NF2 function in oval cell, a hepatic progeni-
tor cell, may lead to the development of primary liver cancer 
including hepatocellular carcinoma (HCC) and Intrahepatic 
cholangiocarcinoma (ICC) . However, its role in human primary 
liver cancer remains unclear . In the present study, we assessed 
whether the molecular alterations of NF2/Merlin play a role in 
the pathogenesis of primary liver cancer . NF2 mutation was 
screened by single stranded conformational polymorphism 
analysis followed by direct sequencing . Merlin expression was 
detected by immunohistochemistry, real –time PCR and West-
ern blots . The molecular alteration of another Hippo pathway 
gene, Yes-associated protein (YAP), downstream gene of NF2, 
was also detected . We identified miscoding NF2 mutations 
in 2 out of 106 (1 .9%) HCC and 5 out of 38 (13 .2%) ICC . 
Increased Merlin expression was identified in 19 out of 94 
(20 .2%) HCC and 17 out of 37 (45 .9%) ICC . Interestingly, the 
NF2 gene showing both the dual role of tumor gene and tumor 
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suppress gene as reported previously: the expression of Merlin 
in tumor tissue was higher than that of adjacent non-tumor tis-
sue, however, significant lower frequency of increased Merlin 
expression was shown in poorly differentiated ICCs, indicat-
ing the altered Merlin expression is associated with degree 
of malignancy of ICC cells . Significant negative correlation 
between Merlin and YAP expression was observed in ICC, 
suggesting the antagonistical function in tumorigenesis . In con-
clusion, we provide evidence of primary liver cancer character-
ized by molecular alteration of NF2, implying a novel pathway 
for the pathogenesis of liver cancer .
Disclosures:
The following people have nothing to disclose: Ning Zhang, Zhang Zhao, Ting-
Xia Lv, Xiao-Jing Li, An-Jian Xu, Jian Huang

496
Overexpressing D842V mutant PDGFRα in liver protects 
mice from alcoholic liver injury and chemically induced 
hepatocarcinogenesis
Xu-Feng Zhang, Jian Dong, Zhao-Qing Du; Department of Hepa-
tobiliary Surgery, the First Affiliated Hospital of Xi’an Jiaotong 
University, Xi’an, China
Platelet-derived growth factor receptor α (PDGFRα) activation 
and overexpression is implicated in the pathogenesis of hepa-
tocellular carcinoma (HCC) . Here, we developed a transgenic 
mouse (TG) model in C57BL/6 strain overexpressing D842V 
mutant PDGFRα which is mostly identified in gastrointestinal 
stromal tumors . Female TG mice and age-matched WT mice 
were fed the Lieber-Decarli liquid diet (5% ethanol) . Ethanol-fed 
WT mice exhibited systemic toxicity and early mortality, which 
was not occurred in TG mice . TG mice exhibited less severe 
macrovesiclular steatosis by H&E staining and Oil red staining, 
and less severe liver injury in serum alanine aminotransferase 
and aspartate aminotransferase levels than WT mice . When 
followed up to 12 months, TG mice showed no signs of sponta-
neous tumorigenesis . Intraperitoneal delivery of diethylnitrosa-
mine (DEN) of 20 ug/g, a known carcinogen, induced lower 
incidence of HCC in TG mice than age-matched wildtype (WT) 
mice at 6 months, 10 months and 12 months (0 vs . 40%, 50% 
vs . 100% and 75% vs . 100%) . And the tumors were calculated 
much less in number and smaller in size in TG mice than WT 
mice at 10 months and 12 months (all p<0 .05) . Tumors in 
TG livers showed downregulation of β-catenin and Akt-c-myc/
cyclin D1 signaling . In conclusion, PDGFRα overexpression 
protects mice from DEN-induced HCC probably via inhibition 
of Wnt/β-catenin signaling .

Disclosures:
The following people have nothing to disclose: Xu-Feng Zhang, Jian Dong, Zhao-
Qing Du

497
Nitric Oxide inducing apoptosis and inhibiting autoph-
agy via enhancing Bcl2-Beclin1 interaction in hepatocel-
lular carcinoma
Yingli He, Yingren Zhao; infectious diseases dept., hepatology 
institution, Xian, China
Hepatocellular carcinoma (HCC) is the second most common 
cause of cancer related mortality worldwide . Inhibition of auto-
phagy has been linked to cancer cells death . However, whether 
and how dose nitric oxide (NO) involve in HCC have not been 
investigated . Current study,we found:1)plasma NO level was 
significantly higher in HCC, when compared with liver cirrho-
sis (536 .0±197 .4 μmol/L vs 80 .91±41 .70 μmol/L, t=15 .13, 
p<0 .0001); 2)the source of NO at least partially attributed 
to the elevated expression of iNOS and eNOS in liver tis-
sue, since expression of iNOS and eNOS was apparently 
increased, while the expression of nNOS were comparable 
as control . 3)immunostaining liver tissue from HCC presented 
enhanced apoptosis and inhibited autophagy, which led us 
investigated the involvements of NO in autophagy; 4)In human 
liver cancer cells, NO induces apoptosis, as manifested by 
typical nuclei staining, and inhibits autophagy, as manifested 
decreased LC3, increased p62 and less infusion of autopha-
gosome with lysosome; 5)Pharmacologic inhibition autophagy 
also induced apoptosis, whereas the induction of autophagy 
can ameliorate NO induced apoptosis . 6)The molecular mech-
anism of NO induced apoptosis and inhibited autophagy via 
enhancing Bcl2-Beclin1 interaction .Our findings suggest that 
increased NO/NOS regulate autophagy and apoptotic cell 
death during HCC .
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Figure 1A,1B:Elevated eNOS and iNOS expression in HCC . 
eNOS and iNOS expression in liver tissue from patients with liver 
cirrhosis(LC), hepatocellular carcinoma(HCC) and paracancerous 
lesions(PCL) .

Figure 1C:Autophagy was inhibited in HCC . p62 expression in 
liver tissue from LC, HCC and PCL .

Figure 1D-1F: NO donor sodium nitroprusside(SNP)induce apop-
tosis in a time- and dose- dependent manner .

Figure 1G:NO donor inhibit autophagy .

Figure 1H-1K:SNP enhanc Bcl2-Beclin1 interaction and disrupt 
Bcl2-Vps34 interaction .

Disclosures:
The following people have nothing to disclose: Yingli He, Yingren Zhao

498
A transposon mutagenesis screen identifies EMT regula-
tors in HCC and unveils their role in sorafenib-resistance
Takahiro Kodama1,2, Neal G. Copeland2, Nancy A. Jenkins2, 
Tetsuo Takehara1; 1Department of Gastroenterology and Hepatol-
ogy, Osaka University Graduate School of Medicine, Suita, Japan; 
2Houston Methodist Research Institute, Houston, TX
Backgrounds and Aims: Epithelial mesenchymal transition 
(EMT) is a complex differentiation process that epithelial cells 
lose its own characteristic and acquire mesenchymal property . 
EMT is observed routinely in developmental process but is also 
believed to play an important role in migration/invasion/
metastasis process of cancer . EMT is reported to contribute vas-
cular invasion, metastasis and poorer prognosis of HCC . How-
ever, genes driving EMT during HCC progression are yet fully 
understood . Here we develop cell-based transposon mutagen-
esis system to identify EMT drivers of HCC and its new role in 
chemoresistance . Methods: Spontaneously immortalized mouse 
hepatoblasts from embryos of Alb-Cre/T2Onc2/RosaSBaseLSL 
mice (SIHBs/SB cells) were subcutaneously injected into Nude 
mice . Allografted tumors were characterized by immunohisto-
chemical and biochemical analysis . gDNA from these tumors 
were sequenced to identify transposon insertions sites . Results: 
Mobilization of mutagenic T2/Onc2 transposon in SIHBs/
SB cells induced 52 spindle-shaped mesenchymal tumors . 
Histological analysis confirmed that tumors were originated 
from transposase-active hepatoblasts with positive staining for 
Vimentin and Pan-CK, suggesting that transposon induced EMT 
of hepatoblasts during malignant transformation in vivo . These 
tumors exhibited high mRNA levels of EMT markers in addition 

to EMT-related transcriptional factors including Snai1, Twist1 
and Zeb1 . Sequence of transposon insertion sites in these 
tumors identified 233 candidate cancer genes (CCGs) . Trunk 
driver analysis identified oncogenic activation of Met/Gab1 
signaling as the major driving force of EMT in these tumors . 
Importance of this pathway for EMT was also confirmed in mul-
tiple human HCC cell lines . CCGs were enriched in ubiquitin 
proteasome pathway in addition to known signaling pathways 
involved in EMT process . Inactivation of Huwe1, most frequently 
mutated gene in ubiquitin proteasome pathway, induced EMT 
and enhanced migration capacity in human HCC cell lines . Its 
mRNA expression levels were negatively correlated with poor 
prognosis in HCC patients . We further validated the role of 3 
trunk drivers, Foxj3, Kdm6a and Ptpn12 as EMT suppressors in 
HCC . Lastly, we found that inactivation of these EMT-suppres-
sors conferred sorafenib resistance on human HCC cell lines 
through reduced proliferation and apoptosis . Conclusion: A 
transposon mutagenesis screen identified multiple novel EMT 
regulators in HCC and revealed strong link between EMT and 
sorafenib resistance . EMT inhibition could be potentially bene-
ficial to patients with sorafenib-resistant HCC .
Disclosures:
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
K .K ., Bristol-Meyer Squibb, Mitsubishi Tanabe Pharma Corparation, Toray Indus-
tories Inc ., Janssen pharmaceutical Co ., AbbVie; Speaking and Teaching: MSD 
K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
The following people have nothing to disclose: Takahiro Kodama, Neal G . 
Copeland, Nancy A . Jenkins

499
Glypican 3 (GPC3)-CD81 axis cross talks with HGF/c-
Met axis in regulation of spleen tyrosine kinase(Syk)-Ez-
rin/Merlin-Hippo pathway and Yes-associated protein 
(Yap) in hepatocytes and hepatocellular carcinoma 
(HCC)
Yuhua Xue, William C. Bowen, Kelly Koral, Anne Orr, Meagan 
Haynes, Wendy M. Mars, George K. Michalopoulos; Pathology, 
University of Pittsburgh, Pittsburgh, PA
GPC3 is over-expressed in HCC . Previous studies have shown 
that GPC3 is associated with inhibition of hepatocyte growth 
and liver regeneration driven by nuclear Yap . We have also 
shown that GPC3 binds to CD81, which mediates entry of hep-
atitis C virus (HCV) . Studies elsewhere have shown that CD81 
phosphorylates Ezrin . The latter has been shown to regulate the 
Hippo by modulation Merlin, responsible for regulating nuclear 
Yap . HGF/Met axis which promotes growth in HCC can phos-
phorylate Ezrin as well . Mice over-expressing GPC3 have 
decreased levels of nuclear Yap . The purpose of this study is to 
explore the role of GPC3 in regulation of Yap . We found that 
treatment of primary rat hepatocytes with CD81 agonist anti-
body or HGF led to higher levels of phosphorylated Ezrin and 
lower Hippo activity in a Syk dependent manner . Partial hepa-
tectomy (PHx) was associated with decreased binding of GPC3 
to CD81 during early liver regeneration, CD81 activated Ezrin 
and down regulated Hippo activity in vivo . Transgenic Met 
knock out mice showed less Yap expression at baseline level, 
and abrogated up regulated Yap which was observed in wild 
type mice after 2d PHx . Force CD81 expression in JM2 rat hep-
atoma cells upregulated Hippo activity while downregulated 
Ezrin activity . Human HCC tissue array revealed absence of 
CD81 in most HCCs but present in all the normal tissues . CD81 
expression could be detected in membrane and organelle frac-
tion in human hepatoma cell lines HepG2, Huh7 and Hep3B, 
but immunoprecipitation experiment suggests that CD81 from 
latter two has lost association with GPC3 . Treatment with HCV 
envelope protein E2 led to more Hippo activity and decrease 
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in nuclear Yap in HepaRG cells and primary human hepato-
cytes . Conclusions: Both Met-Ezrin and CD81-Ezrin signaling 
enhances nuclear Yap . These pathways in normal hepatocytes 
are inhibited by GPC3 and low HGF/Met activity . In human 
hepatocytes, GPC3 and the E2 also inhibit CD81-Ezrin effect 
and cause a decrease in nuclear Yap . Since most HCC lack 
expression of CD81, they are likely to escape from antago-
nistic modulation of over-expressed GPC3 and maintain high 
levels of Yap . The latter controls expression of GPC3, and 
thus may be the reason why most HCC express high levels of 
GPC3 . HCC may also have a growth advantage over normal 
hepatocytes in HCV infection by missing CD81, thus being 
able to undergo clonal expansion, facilitating HCC early devel-
opment and growth . Persistent HCV infection strengthens this 
expansion process and contributes to carcinogenesis by E2 
protein interacting with CD81 .
Disclosures:
George K . Michalopoulos - Consulting: Vital Therapies
The following people have nothing to disclose: Yuhua Xue, William C . Bowen, 
Kelly Koral, Anne Orr, Meagan Haynes, Wendy M . Mars

500
Loss of CTCF causes genomic instability and promotes 
hepatocellular carcinoma through changes in the epi-
genetic landscape. 
Jaclyn Andricovich1, Wilma Jogunoori2, Shoujun Gu1, Kazufumi 
Ohshiro2, Jon White3,1, Rehan Akbani4, Bao-Ngoc Nguyen1, 
Khaled El-Shami1, Farzana Walcott1, Edward Seto1, Alexandros 
Tzatsos1, Lopa Mishra1,3; 1George Washington University, Wash-
ington, DC; 2Institute of Clinical Research, Washington, DC; 3Vet-
erans Affairs Medical Center, Washington, DC; 4The University of 
Texas MD Anderson Cancer Center, Washington, DC
Hepatocellular carcinoma (HCC) remains the third leading 
cause of cancer-related death . While genetic alterations asso-
ciated with HCC are well characterized, the epigenetic land-
scape of these tumors is still poorly understood . Here we shed 
light on the epigenetic deregulation in HCC through interro-
gation of CCCTC-binding factor (CTCF) which is a DNA bind-
ing protein that regulates higher order chromatin structure, as 
well as genomic stability and genomic imprinting . Through 
disruption of TGF-β signaling, CTCF becomes deregulated and 
causes loss of imprinting (LOI) in Beckwith-Wiedemann Syn-
drome (BWS), a stem cell disorder which increases cancer sus-
ceptibility and leads to spontaneous tumors, particularly HCC . 
Aims/Methods/Results: To more clearly understand the role 
of TGF-β signaling in CTCF mediated genomic stability, we 
employed both gain and loss of function experiments . Admin-
istration of TGF-β1 upregulated CTCF in a Smad3 dependent 
manner, while deletion of the Smad3 adaptor protein β2SP, 
abrogated CTCF mediated genomic imprinting . Interestingly, 
loss of imprinting was observed on the IGF2 gene, which 
has been implicated in tumorigenesis . Loss of TGF-β signal-
ing though β2SP ablation also caused upregulation of TERT, 
the catalytic subunit of telomerase, which is usually directly 
silenced by CTCF . Similarly, loss of β2SP and deregulation of 
CTCF sensitized cells to DNA damage through both mitomy-
cin C- and ionizing radiation-induced double strand breaks . 
Therefore we sought to identify additional mediators of the 
TGF-β/CTCF axis, and focused on the Sirtuin family of his-
tone deacetylases as these enzymes are known to regulate 
genomic stability and have been linked to HCC . Meta-anal-
ysis of gene expression demonstrated that SIRT1 expression 
tightly correlates with the activity of TGF-β signaling, while no 
other Sirtuin family members showed a statistically significant 
correlation the pathway . Moreover, interrogation of The Can-

cer Genome Atlas (TCGA) database revealed that 30-35% of 
human HCC exhibit loss-of-heterozygosity for CTCF as well as 
blunted mRNA expression . In conclusion, disruption of TGF-β 
signaling leads to deregulation of CTCF and causes (a) loss of 
imprinting on IGF2, (b) upregulation of TERT, and (c) increased 
sensitivity to DNA damage . Overall, these findings establish 
CTCF-mediated epigenetic stability as a major barrier to neo-
plastic transformation and connect the higher order chromatin 
organization to genome integrity in HCC .
Disclosures:
The following people have nothing to disclose: Jaclyn Andricovich, Wilma 
Jogunoori, Shoujun Gu, Kazufumi Ohshiro, Jon White, Rehan Akbani, Bao-Ngoc 
Nguyen, Khaled El-Shami, Farzana Walcott, Edward Seto, Alexandros Tzatsos, 
Lopa Mishra
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Nine-Gene Signature Implicated In The Early Develop-
ment Of Hepatitis C Virus (HCV) Related Hepatocellular 
Carcinoma (HCC)
Waleed Fateen1,2, Henry Wood2, Stefano Berri2,3, Helene Thy-
gesen2,5, Judy Wyatt6, Mahmoud El-meteini7, Charles Millson4, 
Philip Quirke2; 1National Institute for Health Research (NIHR), 
Nottingham Digestive Diseases Biomedical Research Unit, Not-
tingham University Hospitals NHS Trust and University of Notting-
ham, Nottingham, United Kingdom; 2Leeds Institute of Cancer and 
Pathology, University of Leeds, Leeds, United Kingdom; 3Illumina, 
Cambridge, United Kingdom; 4York Teaching Hospital, NHS 
Foundation Trust, York, United Kingdom; 5Netherlands Cancer 
Institute, Amsterdam, Netherlands; 6Histopathology department, 
Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom; 7Ain 
Shams Center for Organ Transplant, Ain Shams University, Cairo, 
Egypt
 Introduction: HCV remains the commonest cause of HCC 
related deaths in the west . Dysplastic nodules (DN) harbour 
highly relevant genomic information based on its strong poten-
tial to progress to HCC . Copy number alterations (CNA) have 
not been previously studied in a large cohort of HCV related 
DN . In this study we used next generation sequencing (NGS) 
to identify potential drivers of oncogenesis in a cohort of HCV 
related DNs and HCCs . Methods: We performed low cover-
age next generation DNA sequencing of 116 HCCs and 49 
DNs from 63 HCV infected patients to investigate their CNA 
profiles . Patients with a mixed aetiology of liver disease were 
excluded . Significant copy number gain and loss peaks were 
identified using GISTIC 2 .0 . To identify driver from passenger 
alterations, we stratified the peaks according to their amplitude 
and frequency within included samples . We also identified 
peaks that were inclusive of genes causally implicated in can-
cer, highly associated with cancer or involved in major cell 
signalling pathways . We further analyzed the HCC-related 
peaks and correlated each of them to patient and tumour clini-
cal features . This correlation was corrected for false discovery 
rate (FDR) using the Benjamini-Hochberg procedure . Results: 
We identified 86 and 79 significant CNA peaks in HCC and 
DN respectively . The peaks were further stratified as described 
above which lead to recognition of a 9-gene signature highly 
implicated in early HCV related HCC . This included losses of 
ROCK1, CARS, SBDS, DUX4 and gains of NCOA2, MYC, 
TPO, YWHAZ and MCM4 . Our data confirmed the alteration 
of 51 other genes in HCC but not DN . This included gains 
of CCND1, NFKB1/2, MUC1, FGF2/4/19 and CKS1B and 
losses of CDKN2A/B, KRAS, PTEN, RB1, NOTCH1, CCNA2, 
BMPR1B which have previously been implicated in hepatocar-
cinogenesis . Out of 86 HCC-related peaks, 16/86 had signifi-
cant associations with clinical features after correction for FDR . 
Six of the above 16 peaks overlapped with 6 out of the 9-gene 
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signature we previously identified . Genomic features strongly 
correlated with tumour differentiation, number of tumours per 
liver and overall survival . No association was found between 
HCV genotype or PCR quantity . Conclusion: Analysis of DNA 
copy number profiles of a large number of HCV related DN 
and HCC using NGS revealed a signature of 9 genes likely to 
be implicated as drivers in the early development of this can-
cer . Our study generates a valid hypothesis and further studies 
are needed to confirm causality .
Disclosures:
Stefano Berri - Employment: Illumina UK Ltd; Stock Shareholder: Illumina UK Ltd
Philip Quirke - Consulting: Amgen, Origin sciences; Grant/Research Support: 
Roche, Ventana, Affymetrix, Leica
The following people have nothing to disclose: Waleed Fateen, Henry Wood, 
Helene Thygesen, Judy Wyatt, Mahmoud El-meteini, Charles Millson

502
Src Inhibition Leads to Apoptosis in Cholangiocarcinoma 
Cells via disruption of YAP-mediated MCL-1 transcrip-
tion
Nathan Werneburg, Gregory J. Gores, Rory Smoot; Mayo Clinic, 
Rochester, MN
Background and Aims: Hippo pathway signaling dysregulation 
has been implicated in the development and progression of 
human cholangiocarcinoma (CCA) . In human CCA tumors, 
YAP (the effector protein of the Hippo pathway) is highly active 
with nuclear localization . Src has been associated with YAP 
tyrosine phosphorylation resulting in its stabilization and trans-
location into the nucleus . Thus, our aim was to examine the 
role of Src in the activation and nuclear localization of YAP 
in a human CCA cell line . Methods: The human cholangiocar-
cinoma cell line HUCCT-1 was profiled for the Src family pro-
teins by immunoblot and RT-PCR . Confluent, serum-starved cells 
were evaluated by immunofluorescence and immunoblotting 
to evaluate YAP subcellular localization and regulatory phos-
phorylation status at baseline and after incubation with the Src 
inhibitor dasatinib . Pro-survival BCL-2 proteins were profiled by 
immunoblot in HUCCT-1 cells at baseline and after incubation 
with dasatinib . Cell death and proliferation were evaluated at 
baseline and with the Src inhibitor dasatinib by 4’,6-diamidi-
no-2-phenylindole (DAPI) staining and caspase 3/7 assay as 
well as MTT assay . Chromatin immunoprecipitation was used 
to assess a YAP-TBX5 complex binding to the promotor region 
of MCL-1 . Results: Multiple members of the Src kinase family 
were expressed in the CCA cells as examined by PCR and 
immunoblot analysis including Src, Fyn, and Yes . YAP is local-
ized to the nucleus in HUCCT-1 cells consistent with constitutive 
activation . Incubation of HUCCT-1 cells with dasatinib resulted 
in rapid redistribution of YAP from the nucleus into the cytosol 
as well as potent blockade of the phosphorylation at tyrosine 
357 on YAP . This deactivation of YAP resulted in down regu-
lation at both the protein and mRNA level of the anti-apoptotic 
Mcl-1 as well as the YAP target gene CTGF in HUCCT-1 cells . 
Dasatinib also resulted in a dose and time dependent increase 
in apoptosis and a decrease in proliferation in HUCCT-1 cells . 
Chromatin immunoprecipitation demonstrated binding of YAP 
to a segment of the MCL-1 promoter containing consensus 
TBX5 sequences . This binding was found to be dasatinib sen-
sitive . Conclusions: The Src inhibitor dasatinib decreases phos-
phorylation of the tyrosine 357 residue on YAP . This decrease 
in tyr357 phosphorylation is accompanied by a decrease in 
nuclear YAP localization as well as cellular depletion of the 
pro-survival MCL-1 . The decrease in MCL-1 is secondary to 
reduced transcription caused by disruption of a YAP-TBX5 tran-
scriptional complex . Finally dasatinib has therapeutic potential 

in CCA given its demonstrated in vitro efficacy in the HUCCT-1 
cell line .
Disclosures:
Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Bayer
The following people have nothing to disclose: Nathan Werneburg, Rory Smoot

503
Combination treatment by AKT inhibitor ARQ 092 and 
Sorafenib in a cirrhotic rat model with hepatocellular 
carcinoma
Zuzana Macek Jilkova2, Ayça Zeybek Kuyucu2, Keerthi Kurma2, 
Amad Pour Séyédéh Tayébéh2, Thomas Decaens1,2; 1CHU Greno-
ble Alpes, Grenoble, France; 2INSERM U1209, Grenoble, France
Background and aim: AKT pathway is activated in almost 
half of HCC cases . Moreover, longer exposure to Sorafenib, 
classical treatment of advanced liver cancer, often over-acti-
vates AKT pathway, leading to HCC resistance to Sorafenib 
treatment . Therefore, we investigated the efficacy of combi-
nation of Sorafenib with allosteric Akt inhibitor ARQ 092 in a 
DEN-induced cirrhotic rat model with HCC . Method: 28 rats 
were diethylnitrosamine-injured during 14 weeks to obtain cir-
rhosis with fully developed HCC and then randomized into 
4 groups: Control (n=7), Sorafenib (n=7), ARQ 092 (n=7) 
or Combination of Sorafenib+ARQ 092 (n=7) . Animals were 
treated for 6 weeks, and tumor progression was followed by 
MRI . Pathological analysis (tumor size and number), immu-
nohistochemistry, immunofluorescence and western-blot were 
performed . Results: Tumor progression was significantly 
reduced by Combination treatment (53%) compared to Con-
trol (158%; p<0 .0001) and to single treatment by Sorafenib 
(106%; p=0 .006) and ARQ 092 (105%; p=0 .010) . Mean 
number of tumors was lowers in Combination group (n=21 .2) 
when compared to Control (n=100 .4; p<0 .0001) or Sorafenib 
(n=69 .2; p=0 .002) . Similarly, tumor mean size was signifi-
cantly reduced in Combination group (30 .9 mm) compared 
to Control (99 .7mm; p<0 .0001), Sorafenib (63 .7; p=0 .019) 
and ARQ 092 (62 .7; p=0 .031) . Tumor decrease was associ-
ated with a significantly reduced proliferation of tumor cells in 
Combination group (p=0 .021) and ARQ 092 (p=0 .042) com-
pared to Control . Similarly, CD34 staining confirmed reduced 
angiogenesis in Combination group compared to Control 
(p<0 .0001) and Sorafenib treatment (p<0 .0001) . Sirius red 
staining area showed a decrease in fibrosis of animals treated 
with single treatment ARQ 092 (p=0 .0004) and Combination 
(p=0 .0001) . Western blot analysis of liver tissue showed a 
significant reduction in pAKT/AKT levels in both ARQ 092 and 
Combination group . Conclusion: In this model, combination of 
Sorafenib and ARQ 092 exerted additive effect in controlling 
tumor progression . Our results confirm the importance of tar-
geting AKT in HCC .
Disclosures:
The following people have nothing to disclose: Zuzana Macek Jilkova, Ayça 
Zeybek Kuyucu, Keerthi Kurma, Amad Pour Séyédéh Tayébéh, Thomas Decaens
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Interleukin-27 / WSX-1 axis: A novel target in Hepato-
cellular carcinoma progression
Yeni Ait-Ahmed1, Imène Gasmi1,2, Julien Calderaro1, Arthur Brouil-
let1,2, Benoit Rousseau1, Jean-Michel Pawlotsky1, Fouad Lafdil1,2; 
1U955 IMRB, INSERM, CRETEIL, France; 2Physiology, University of 
Paris Est Créteil, CRETEIL, France
Introduction. Hepatocellular carcinoma is the second leading 
cause of cancer-related death worldwide, and its incidence 
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has been continuously rising up . Despite significant progress in 
diagnosis and treatments, the current curative strategies remain 
in general very poor in advanced HCC . Immune cells in the 
tumor microenvironment and inflammatory response seem to 
contribute to the tumoral progression and to therapeutic fail-
ures . Interestingly, recent studies identified IL-27 and its recep-
tor WSX-1 as a promising anti-tumor factor in many cancers 
such as prostate, colon, lung cancers and melanoma . In the 
liver, IL-27 has shown beneficial functions with anti-fibrotic and 
anti-viral properties . However its potential anti-tumoral effect in 
HCC has not been yet investigated . In this study, we propose to 
determine whether IL-27/WSX-1 axis could constitute a novel 
target for limiting HCC progression, by inhibiting tumoral cell 
proliferation and by promoting anti-tumoral immune response. 
Materiels and methods. Serial sections from 20 HCC-patients 
were immuno-stained to localize WSX-1-expressing cells (with 
anti-WSX-1 antibodies) . In vitro, Primary Human Hepatocytes 
(PHH), and two hepatoma cell lines (HepG2 and Huh7) were 
used to analyze WSX-1 expression by flow cytometry, and 
immunocyto-fluorescence . The different cell lines were cultured 
with or without IL-27, and cell proliferation and viability were 
assessed by MTS . Self-renewal properties of tumoral cell lines 
were tested in low-attachment culture dishes with or without 
IL-27 treatment by spheroid formation capacity assay during 
21days . Cells were thereafter dissociated and seeded for 2 
more generations in similar conditions . Results. Immunostaining 
of liver tissues from HCC-patients revealed a strong expression 
of WSX-1 in non-tumoral parenchyma, and in contrast, a weak 
or negative staining in the nodules . Likewise, analysis on iso-
lated cells showed that WSX-1 was strongly expressed on PHH 
while detected on HepG2 and Huh7 cells at a lesser extent . 
Despite a low expression of WSX-1 in tumoral cells, IL-27 treat-
ment significantly reduced their proliferation . In addition, IL-27 
treatment of HepG2 cells cultured in low-attachment conditions 
for 21 days strongly inhibited spheroid formation and growth, 
on 3 generations . Interestingly, IL27-treatement of PHH, that 
strongly express WSX-1, did not alter their viability . Conclu-
sion. Altogether, these data strongly suggest a promising antitu-
mor potential of IL-27 in HCC . Identification of the mechanisms 
leading to reduced expression of WSX-1 on tumoral cells and 
their blockade could restore a higher sensitivity and efficacy of 
IL-27 on tumoral cells .
Disclosures:
Jean-Michel Pawlotsky - Advisory Committees or Review Panels: Abbvie, Bris-
tol-Myers Squibb, Gilead, Janssen, Merck; Grant/Research Support: Gilead; 
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505
Characteristics of extracellular vesicles secreted from 
senescent hepatic stellate cells
Yuri Miyazoe, Satoshi Miuma, Yasuko Kanda, Hisamistu Miyaaki, 
Naota Taura, Kazuhiko Nakao, Hidetaka Shibata; Nagasaki Uni-
versity Hospital, Nagasaki, Japan
AIMS: A recent report indicated that the senescence of hepatic 
stellate cells (HSCs) promoted hepatocellular carcinoma (HCC) 
development via the senescence-associated secretory pheno-
type (SASP) . The effect of HSCs senescence on HCC develop-
ment has been noteworthy and is currently undergoing intense 
research . Similar to cytokines induced by SASP, extracellular 
vesicles (EVs) are important mediators of intracellular commu-
nication . However, the role of EVs secreted from senescent 
HSCs on HCC development is poorly understood . This study 
aimed to elucidate the characteristics of EVs secreted from 
senescent HSCs . MATERIAL and METHODS: Cellular senes-

cence was induced by the treatment of human hepatic stel-
late cells (HHSteCs) with etoposide . To confirm the cellular 
senescence, the cell cycles were analyzed using 5-ethynylde-
oxyuridine (EdU) staining and 53BP1 and p21 expressions 
were observed by immunostaining . EVs secreted from HHS-
teCs were isolated using ultracentrifugation methods . Qualita-
tive and quantitative changes in EVs secreted from senescent 
HHSteCs were examined using Nano tracking analysis and 
microRNA array analysis . Furthermore, we examined the incor-
poration of EVs secreted from HHSteCs into hepatoma cell lines 
(Huh7 and HepG2 cells) by the co-cultivation of hepatoma 
cell lines with PKH67-labeled EVs . RESULTS: After examining 
various treatment periods and concentrations of etoposide, we 
found that treatment with 25 μM etoposide for 3 days could 
induce senescence in most HHSteCs, showing irreversible cell 
cycle arrest and elevated 53BP1 and p21 expressions . The 
expression levels of SASP-related cytokines mRNA, including 
IL-8, IL-6, and ICAM-1, were elevated in senescent HHSteCs . 
Nano tracking analysis revealed a small increase in EV size 
secreted from senescent HHSteCs compared with normal HHS-
teCs . The microRNA profile in EVs secreted from senescent 
HHSteCs was different from normal HHSteCs . miR-122-5p and 
miR-21-5p were upregulated in EVs secreted from senescent 
HHSteCs, whereas miR-30a-5p, miR-3663-3p, miR-4454, and 
miR-92a-3p were downregulated . PKH67-labeled EVs secreted 
from HHSteCs were observed in hepatoma cell lines, suggest-
ing that EVs secreted from HSCs could affect the hepatocyte 
phenotype . CONCLUSION: EVs secreted from senescent HSCs 
exhibited different characteristics compared with those secreted 
from normal HSCs .
Disclosures:
The following people have nothing to disclose: Yuri Miyazoe, Satoshi Miuma, 
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506
Overexpression of male-specific gene SRY promotes 
chemically induced hepatocarcinogenesis
Xu-Feng Zhang, Chang Liu; Department of Hepatobiliary Surgery, 
the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an, 
China
Hepatocellular carcinoma (HCC) is a gender biased disease 
with male to female 3:1 . However, the mechanism of male pre-
dominance remains unknown . Firstly, we identified male spe-
cific gene sex-determining region on Y chromosome (SRY) was 
activated in 21% (nuclear positive, 7/33) and upregulated in 
64% (cytoplasm positive, 21/33) male HCC, but only upreg-
ulated in 15% (cytoplasm positive, 2/13) . We developed a 
transgenic mouse (TG) in C57BL/6 strain that overexpresses 
SRY in hepatocytes . SRY TG mice, when followed up to 13 
months, showed no signs of spontaneous tumorigenesis . How-
ever, male SRY transgenic mice showed increased liver/body 
weight ratio at 10 months and 13 months than male WT mice 
(both p<0 .05) intraperitoneal delivery of diethylnitrosamine 
(DEN), a known carcinogen, induced higher incidence of HCC 
in male TG mice than age-matched male wildtype (WT) mice at 
8 months, 10 months and 12 months (83 .3% vs . 33 .3%, 100% 
vs . 60% and 100% vs . 75%) . And the tumors were calculated 
much more and larger in male TG mice than male WT mice 
at 8 months and 10 months (all p<0 .05) . More interesting, 
exogenous expression of SRY in female mice showed increased 
HCC incidence at 10 months than female WT mice (37 .5% vs . 
0) . Tumors in TG livers showed upregulation of platelet-derived 
growth factor receptor α (PDGFRα) and subsequent PI3K/Akt-
c-myc/cyclin D1 signaling . In conclusion, SRY overexpression 
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induces more susceptibility to DEN-induced HCC in both male 
and female TG mice . SRY is a potential oncogene accounting 
for gender disparity of HCC .

Disclosures:
The following people have nothing to disclose: Xu-Feng Zhang, Chang Liu

507 ♦
Lysophosphatidic acid induces chronic itch in mice only 
when locally produced in the skin
Jacqueline Langedijk1, Ruth Bolier1, Dagmar Tolenaars1, Jilly 
Evans2, Uwe J. Tietge3, Ulrich Beuers4,1, Piter J. Bosma1, Ronald 
P. Oude Elferink1; 1Tytgat Institute, Academic Medical Center, 
Amsterdam, Amsterdam, Netherlands; 2Pharmakea, San Diego, 
CA; 3Department of Pediatrics, UMCG, Groningen, Netherlands; 
4Gastroenterology and Hepatology, AMC, Amsterdam, Nether-
lands
Introduction: Cholestatic itch is most likely caused by a prurito-
gen accumulating in the circulation . Serum levels of lysophos-
phatidic acid (LPA), and its producing enzyme autotaxin (ATX), 
have been identified to correlate with itch intensity in cholestatic 
patients and females with intrahepatic cholestasis of pregnancy 
(Kremer 2010, Kremer 2014) . It was our aim to study the role 
of LPA in a mouse model of chronic itch . Methods: Scratch 
activity was measured for four consecutive nights per condition 
in an automated assay . Body weights, plasma ATX activity 
and plasma sPLA2 activity were measured in different groups 
of mice; Atp8b1 mutant mice made cholestatic by feeding a 
0 .1% cholate (CA) diet, either before or during pregnancy; 
wild type and Atp8b1 mutant mice overexpressing ATX after 
transduction with AAV8-ATX virus (either or not fed a CA diet); 
mice overexpressing sPLA2 in various organs including the skin, 
treated with an LPAR1 antagonist and PLA2 inhibitor . All groups 
were compared to wildtype mice . Results: In cholestatic mice, 
both before and during pregnancy, plasma ATX activity was 

induced (1 .7-fold; p<0,01 and 2 .1-fold; p=0 .08), but scratch 
activity was decreased compared to baseline (respectively 0 .4-
fold and 0 .3-fold; both p<0 .05) . Hepatic overexpression of ATX 
by transduction with AAV8-ATX caused an increase in plasma 
ATX activity (up to 5 .5-fold; p<0 .0001) . However, scratch 
activity was not affected by high plasma ATX in these mice . In 
Atp8b1 mice overexpressing ATX, scratch activity decreased 
during cholestasis (CA diet; 0 .7-fold compared to non-choles-
tatic mice; p<0 .05) . In contrast, we did observe spontaneous 
scratch activity in mice with dermal overexpression of sPLA2 
compared to WT (4 .9-fold; p<0 .001) . The sPLA2 inhibitor Vare-
spladib diminished both scratch activity (0 .7-fold; p<0 .01) and 
plasma sPLA2 activity (0 .6-fold; p<0 .01), indicating that itch is 
directly caused by sPLA2 overexpression . In addition, scratch 
activity was decreased after oral administration of an LPAR1 
antagonist (0 .7-fold; p<0 .01), demonstrating that chronic itch 
is (at least partially) caused by sPLA2-generated formation of 
LPA from phosphatidic acid . Conclusion: Cholestatic and preg-
nant mice show higher plasma ATX levels but lower scratch 
activity compared to baseline . Hepatic overexpression of ATX 
and its product LPA does not induce scratch activity in (choles-
tatic) mice, but LPA produced locally in the skin by overexpres-
sion of sPLA2, does cause chronic itch that can be inhibited by 
an LPAR1 antagonist . These results show that LPAR antagonists 
and/or ATX-inhibitors can be future therapeutic options for the 
treatment of pruritus in humans .
Disclosures:
Ulrich Beuers - Consulting: Intercept via University of Amsterdam, Novartis via 
University of Amsterdam; Grant/Research Support: Norwegian and American 
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508 ♦
Depletion of microRNA-21 suppresses experimental 
cholestatic liver injury by Kupffer cell-dependent mech-
anism
Keisaku Sato1,2, Lindsey Kennedy1,2, Tianhao Zhou1,2, Kelly 
McDaniel1,2, Nan Wu1,2, Sugeily RamosLorenzo1,2, Ying Wan1,2, 
Heather L. Francis1,2, Shannon S. Glaser1,2, Gianfranco Alpini1,2, 
Fanyin Meng1,2; 1Digestive Disease Research Center, Baylor Scott 
& White Helathcare, Texas A&M HSC College of Medicine, Tem-
ple, TX; 2Central Texas Veteran Healthcare System, Temple, TX
Background: Kupffer cells are liver macrophages and play an 
important role in cholestatic liver diseases via cytokine produc-
tion . microRNA-21 (miR-21) is one of the most frequently upreg-
ulated microRNAs in liver disorders including liver cancer as 
well as cholestatic liver injury . However, the detailed functions 
of miR-21 and association with Kupffer cells in cholestatic liver 
diseases are still unclear . We aimed to define the functional 
role of miR-21-mediated Kupffer cell activation during choles-
tatic liver injury . Methods: Wild-type (WT) and miR-21 knockout 
mice were subjected to sham or bile duct ligation (BDL) surgery . 
After one week, mice were sacrificed and liver tissues were col-
lected and used for total RNA extraction or stored at -80°C until 
use . Frozen liver tissue sections were cut with 6 μm thickness 
and placed on polyethylene naphthalate membrane slides . 
After liver tissues were fixed in 100% ice-cold acetone, Kupffer 
cells were stained by anti-F4/80 primary and Cy2-conjugated 
secondary antibodies . Stained cells were cut and collected 
by laser capture microdissection (LCM) . Real-time quantitative 
PCR was performed for total liver and isolated Kupffer cells to 
analyze cytokine production for inflammation (IL-6, IL-1β and 
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TNFα) and for fibrosis (TGF-β) . Frozen liver sections were also 
stained by anti-F4/80 primary and Cy3-conjugated secondary 
antibodies for Kupffer cells that were observed under fluores-
cent microscope with DAPI as counterstaining . Results: miR-21 
knockout mice showed attenuated liver damage and fibrosis 
after BDL compared with WT . Immunofluorescence showed 
increased Kupffer cell infiltration or bone marrow-derived mac-
rophage recruitment in BDL groups . There was no difference in 
Kupffer cell infiltration between WT and miR-21 knockout mice . 
LCM followed by qPCR showed that WT Kupffer cells produced 
enhanced levels of all cytokines analyzed after BDL leading 
to liver damage and fibrosis . Furthermore, the mRNA expres-
sions of inflammation cytokines, including IL-6, IL-1β and TNFα, 
were significantly reduced in liver specimens and LCM-isolated 
Kupffer cells from miR-21 knockout mice with BDL relative to 
WT mice controls, suggested the functional role of anti-miR-21 
induced Kupffer cell deactivation during cholestatic liver inju-
ries . Conclusion: Our findings suggest that miR-21 is associated 
with inflammatory cytokine production in Kupffer cells and as 
a result, insufficient levels of these cytokines in the liver by miR-
21 depletion lead to attenuated liver damage and fibrosis in 
cholestatic liver injury . miR-21 mediated Kupffer cell activation 
is more important than proliferation for biliary inflammation 
and fibrogenesis .
Disclosures:
The following people have nothing to disclose: Keisaku Sato, Lindsey Kennedy, 
Tianhao Zhou, Kelly McDaniel, Nan Wu, Sugeily RamosLorenzo, Ying Wan, 
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509 ♦
Caspase-8 and RIP3-dependent and independent mod-
ulation of biliary homeostasis in human and experimen-
tal cholestatic liver disease 
Francisco Javier Cubero2,1, Jin Peng2, Liao Lijun2, Miguel Eugenio 
Zoubek2, Maximilian Hatting2, Gang Zhao2, Ricardo Ulises 
Macias-Rodriguez2, Astrid Ruiz-Margain2, Johanna Reissing2, Hen-
ning Wolfmann Zimmermann2, Nikolaus Gassler2, Tom Luedde2, 
Christian Liedtke2, Christian Trautwein2; 1Department of Immunol-
ogy, Complutense University School of Medicine, Madrid, Spain; 
2MKIII, University Hospital RWTH Aachen, Aachen, Germany
There is strong evidence for an essential link between death 
receptor (DR)-signaling pathways and cholestatic liver disease . 
Whereas the cystein-aspartate protease caspase-8 (CASP8) is 
the apical initiator caspase in DR-mediated apoptosis, recep-
tor interacting protein-3 (RIP3) mediates necroptosis via the 
activation of mixed lineage kinase domain-like protein (MLKL) . 
Here we investigated the role of CASP8 and RIP3-dependent 
but also independent pathways in the control of biliary homeo-
stasis during experimental cholestasis . Methods: Liver injury 
was characterized in a cohort of human sera and biopsies 
from PBC patients (n=28) . In parallel, liver parenchymal cell 
(LPC)-specific Casp8 (Casp8Δhepa), constitutive deletion of Rip3 
(Rip3-/-) and Casp8Δhepa/Rip3-/- double knockout and floxed 
(Wt) mice were subjected to surgical ligation of the common 
bile duct (BDL) for 28 days . Results: Overexpression of cleaved 
caspase-3, caspase-8, RIP3 and JNK was characteristic of 
liver explants from PBC patients compared with healthy con-
trols, accompanied by elevated protein levels of TNF and IL-6 . 
Casp8Δhepa after 28 days BDL displayed decreased number 
and size of necrotic foci compared with Casp8f/f mice . This 
was associated with significantly decreased serum transam-
inases, TUNEL staining, and cleaved Caspase-3 expression . 
Additionally, cytochrome C protein overexpression was found 
in Casp8Δhepa mice 28 days after BDL, along with diminished 
compensatory proliferation (Ki-67, PCNA) and ductular reac-

tion (CK-19) . These results were translated into a decreased 
inflammatory profile elicited by lower IL-6, TNF-α protein lev-
els and reduced immune infiltration of CD11hiF4/80hi-posi-
tive cells . Overall, liver fibrogenesis (Sirius red, Collagen IA1, 
αSMA) was significantly ameliorated in Casp8Δhepa . Although 
Rip3-/- mice displayed enhanced serum markers of liver injury 
and periductular fibrosis, the number of cholestasis-derived 
necrotic foci were comparable to Wt mice, 28 days after BDL . 
Interestingly, bile-duct ligated Casp8Δhepa/Rip3-/- displayed 
exacerbated biliary foci and massive ductular proliferation 
in liver parenchyma . Further protein analysis indicated that 
CASP8 depletion is more efficient for cholestatic treatment, 
since livers showed decreased activation of αSMA, JNK and 
p65 compared with Rip3-/- and Casp8Δhepa/Rip3-/- livers . Con-
clusions: CASP8 and RIP3-dependent and independent func-
tions effectively modulate hepatocyte cell death and biliary 
proliferation during cholestatic liver disease . Pan-caspase 
inhibitors more specific towards CASP8 might be a very excit-
ing alternative for treating obstructive cholestasis in the clinic .
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510 ♦
A new molecular interaction between IKKα/β and 
RIPK1 regulates biliary homeostasis and hepatocarcino-
genesis 
Christiane Koppe1, Jeremie Gautheron1, Mihael Vucur1, Christoph 
Roderburg1, Frank Tacke1, Christian Trautwein1, Mathias Heiken-
wälder2,3, Tom Luedde1; 1University Hospital Aachen, Aachen, 
Germany; 2Technische Universität München/ Helmholtz Zentrum 
München, Munich, Germany; 3German Cancer Research Center 
(DKFZ), Heidelberg, Germany
Background & Purpose: IKKα and IKKβ function as catalytic 
subunits of the so called IκB-Kinase (IKK) complex, which acti-
vates the NF-κB signaling pathway . Though several studies 
suggested NF-κB-independent functions of IKKα and IKKβ, their 
relevance for liver diseases has been unclear . A well-known 
factor in the progression of liver diseases is programmed 
cell death . Receptor-Interacting-Kinase-1 (RIPK1) is not only 
involved in different forms of programmed cell death but also 
inflammatory pathways . The aim of this study was to analyze 
if RIPK1 might be an unrecognized mediator of IKK-dependent 
functions in liver biology, biliary homeostasis and hepatocar-
cinogenesis . Methods: Mice lacking IKKα/IKKβ specifically in 
liver parenchymal cells (IKKα/βLPC-KO) were intercrossed with 
RIPK1LPC-KO and RIPK3-/- animals, respectively . Subsequently, 
cell-death, compensatory proliferation, hepatocarcinogenesis 
and cholestasis were analyzed . The interaction between the 
catalytic IKK subunits and RIPK1 was examined in vivo by 
phospho-proteome purification and co-immunoprecipitation 
from liver tissue and in vitro by kinase assay using RIPK1 as 
substrate . IKK-affected phosphorylation sites in RIPK1 were 
identified and characterized by mass spectrometry and muta-
genesis experiments . Results: IKKα/βLPC-KO mice develop a 
lethal cholestasis characterized by loss of small intrahepatic 
bile ducts and growth retardation . Genetic and biochemical 
analyses revealed that RIPK1 mediates the cholestatic pheno-
type of IKKα/βLPC-KO mice independently of RIPK3 . This was 
mediated through inhibition of cell-death induced compensa-
tory proliferation by RIPK1 . In line, IKKα/β/RIPK1LPC-KO mice 
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were fully rescued from lethal cholestasis and growth retar-
dation, but develop liver cancer (25%) . We finally show that 
IKKa/β can directly phosphorylate RIPK1 at distinct sites and 
thereby regulate cell viability . Conclusion: Collectively, the cat-
alytic IKK subunits transmit a previously unrecognized signal 
via RIPK1 thereby switching the regenerative response to cell 
death and controlling biliary homeostasis and hepatocarcino-
genesis . Key Words: cholestasis; liver cancer; proliferation; 
programmed cell-death; inflammation
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511 ♦
Involvement of Nitric Oxide in Liver Injury and Fibro-
genesis of Bile-duct-ligated Cytoglobin-deficient Mice 
Tuong Thi Van Thuy1, Thuy T. Le1, Norifumi Kawada1, Katsutoshi 
Yoshizato2; 1Department of Hepatology, Osaka City University, 
Graduate School of Medicine, Osaka, Japan; 2Academic Advi-
sor’s Office, PhoenixBio Co. Ltd.,, Hiroshima, Japan
AIMS: This study investigated the role of cytoglobin (Cygb), 
which is expressed solely in hepatic stellate cells (HSCs) in 
the liver and has nitric oxide (NO) dioxygenase activity, in 
the development of cholestasis-induced hepatic injury using 
Cygb knockout (KO) mice . METHODS: Cholestasis was induced 
in Cygb KO male mice and wild-type (WT) controls by bile 
duct ligation (BDL) with 4 to 8 mice per group . Mice were 
killed 24, 48, and 72 hours and 1, 2, and 3 weeks after BDL . 
RESULTS: In the short-term, the livers of Cygb KO mice con-
tained large clusters of damaged hepatocytes (HCs) caused by 
biliary infarction, with increased serum levels of alanine ami-
notransferase (650 .8 ± 279 .0 vs . 183 .4 ± 75 .4 IU/L in WT 
mice, p<0 .05) and total bile acid (TBA) (1257 .1 ± 442 .9 vs . 
541 .2 ± 199 .6 IU/L in WT mice, p<0 .05) . Inflammatory reac-
tions were evident in the KO mice, as shown by the increased 
number of infiltrating neutrophils (29 .3 ± 11 .7 vs . 0 .1 ± 0 .1 
cells/field in WT, p<0 .001) and augmented chemokine mRNA 
expression (Cxcl2 4 .2-fold, p<0 .05; Cxcl5 7 .2-fold, p<0 .05) . 
The bile canalicular membrane was markedly impaired in KO 
mice, as indicated by the loss of CD10 expression at the pro-
tein and mRNA levels, which resulted in increased TBA accu-
mulation in HCs, accompanied by the increased release of 
cytochrome c from mitochondria to the cytosol, activation of 
caspase 3, and initiation of the intrinsic apoptotic pathway . An 
imbalance between oxidative stress and anti-oxidative defense 
was demonstrated by the up-regulation of pro-oxidant genes 
(HO-1 2 .0-fold, p<0 .001) and lipid peroxidase (MDA 4 .5-
fold, p<0 .0001), and down-regulation of an antioxidant gene 
(catalase 10 .5-fold, p<0 .01) in KO mice compared with WT 
mice . Nitric oxide (NO) metabolites and their downstream tar-
get, cGMP, increased remarkably in the livers of KO mice . 
Inhibition of NO synthesis by L-NAME treatment (90 mg/kg) 
reduced the liver injury and restored CD10 expression in BDL 
KO mice . Conversely, the administration of sodium nitroprus-
side, an NO donor (2 mg/kg), induced severe liver damage 
with the loss of CD10 expression in BDL WT mice . N-Acetylcys-
teine administration (200 mg/kg) had a negligible effect in all 
groups . Cygb overexpression in HSCs in vivo improved liver 
injury dramatically compared with KO mice . In the long-term, 
with BDL for 1–3 weeks, all of the markers of fibrosis, such as 

hydroxyproline, collagen1α1, Timp-1, and αSma, were signifi-
cantly increased at both the mRNA and protein levels in KO 
mice compared with WT . CONCLUSION: Cygb deficiency in 
HSCs enhances early liver injury and inflammation and late 
fibrogenesis in mice subjected to BDL, presumably via altered 
NO metabolism .
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512 ♦
Inhibition of miR-24-1 Promotes Biliary Proliferation and 
Hepatic Fibrosis in Mdr2-/- Mice
Chad Hall3, Laurent Ehrlich4, Julie Venter4, April O’Brien5, Fanyin 
Meng2,1, Gianfranco Alpini1,2, Shannon S. Glaser1,2, Terry Lair-
more3; 1Department of Medicine, Texas A&M Health Science Cen-
ter and Central Texas Veterans Health Care System, Temple, TX; 
2Baylor Scott & White Digestive Disease Research Center, Temple, 
TX; 3Surgery, Baylor Scott & White, Temple, TX; 4Medicine, Texas 
A&M Health Science Center, Temple, TX; 5Central Texas Veterans 
Foundation, Temple, TX
Cholangiocytes are the targets of cholangiopathies including 
primary biliary cholangitis and primary sclerosing cholangi-
tis (PSC) . Mdr2-/- mice provide an in vivo model of PSC with 
characteristic chronic inflammation of the biliary epithelium 
and subsequent hepatic fibrosis . MiR-24-1 has recently been 
shown to function as a tumor suppressor and its overexpres-
sion has anti-fibrotic properties in cardiac tissue . However, 
the role of miR-24-1 in an animal model of cholestatic liver 
disease is unknown . Therefore, we tested the hypothesis that 
the miR-24-1 regulatory system drives biliary proliferation and 
hepatic fibrosis in Mdr2-/- mice .  Methods: 12-week old Mdr2-
/- mice were treated with miR-24-1 Vivo Morpholino (miR-24 
VM) to knockdown miR-24-1 expression levels . Liver fibrosis 
was evaluated using Sirius red staining and qPCR for genes 
associated with hepatic fibrosis (fibronectin 1 (FN1), colla-
gen type 1 alpha1 (Col1α1), transforming growth factor-β1 
(TGF-β1), and a-smooth muscle actin (α-SMA)) . Intrahepatic 
bile duct mass was visualized using immunohistochemistry for 
CK-19, a cholangiocyte specific marker . Studies were also 
performed in vitro using mouse cholangiocytes treated with 
miR-24 hairpin inhibitor or mimic . MiR-24-1 gene expression 
and markers of fibrosis were measured by qPCR . Results: Treat-
ment of Mdr2 -/- mice with miR-24 VM significantly increased 
expression of fibrotic genes . Mice treated with miR-24 VM 
showed significant increase in peri-ductular fibrosis and bile 
duct mass . In vitro, inhibition of miR-24 with hairpin inhibi-
tors significantly increased cholangiocyte expression of FN1, 
Col1α1, TGF-β1, and α-SMA . In addition, in vitro treatment 
of cholangiocytes with miR-24 mimics decreased menin and 
fibrotic marker expression Conclusion: The miR-24 regulatory 
system is implicated in cholestatic liver fibrosis . Inhibition of 
miR-24-1 increases TGF-β1 and drives hepatic fibrosis and bile 
duct mass in Mdr2-/- mice, a murine model of PSC . Previous 
studies in other models of cholestatic liver disease have shown 
TGF-β1 drives hepatic fibrosis through increased expression 
of phosopho-Smads . Modulation of miR-24-1 may provide tar-
geted therapies to reduce hepatic fibrosis by altering TGF-β1 
and phospho-Smad expression .
Disclosures:
The following people have nothing to disclose: Chad Hall, Laurent Ehrlich, Julie 
Venter, April O’Brien, Fanyin Meng, Gianfranco Alpini, Shannon S . Glaser, 
Terry Lairmore
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513
Inhibiting hepatic bile acid uptake attenuates acute 
cholestatic liver damage induced by DDC-feeding
Reinout L. Roscam Abbing, Davor Slijepcevic, Ulrich Beuers, Ron-
ald P. Oude Elferink, Stan F. van de Graaf; Tytgat Institute for liver 
and intestinal research, Academical Medical Centre, Amsterdam, 
Amsterdam, Netherlands
Introduction: Impaired bile flow and consequential accumu-
lation of bile acids are the driving forces of cholestatic liver 
injury . Reducing the bile acid load on hepatocytes may atten-
uate the damage caused by cholestasis . The Na+-Taurocho-
late Cotransporting Polypeptide (NTCP) is the major uptake 
transporter of bile acids into hepatocytes, and can be specif-
ically inhibited using Myrcludex B . We investigated whether 
blocking of NTCP, by Myrcludex B, attenuates cholestatic liver 
damage . Methods: Cholestasis was induced in C57Bl6/J mice 
by feeding them a 3 .5-Diethoxycarbonyl-1 .4-dihydrocollidine 
(DDC) diet for one week . Mice were injected daily with Myr-
cludex B or vehicle . After sacrifice complete analysis of liver 
damage was performed . Results: Bile acid levels were high in 
plasma and urine of DDC- treated mice . Bile acid levels further 
increased in the Myrcludex B treated mice, as expected with 
effective NTCP inhibition . Body weight loss was observed in 
both groups . This was slightly aggravated by Myrcludex B 
treatment . However, Myrcludex B dampened the increase in 
liver- and spleen size observed in DDC treated mice . Serum 
aminotransferase and alkaline phosphatase levels were mark-
edly reduced by Myrcludex B treatment . Markers for inflamma-
tion and fibrosis (Col1a1, TGF-beta, TIMP) were repressed by 
Myrcludex B treatment on mRNA level or protein and mRNA 
level (MCP1) . Significant damage or fibrosis was histologically 
not yet evident in either group in this acute setting . Discussion 
and Conclusions: Inhibition of NTCP-mediated bile acid uptake, 
using Myrcludex B, reduces serum biomarkers of cholestatic 
liver damage and attenuates expression of proinflammatory 
and profibrotic genes in the liver . Although these effects were 
less apparent on histological assessment, these results suggest 
that NTCP inhibition protects the liver in acute cholestasis . The 
observed weight loss and high plasma bile acid levels warrant 
further research to assess long-term safety of our strategy in 
chronic cholestatic conditions .
Disclosures:
Ulrich Beuers - Consulting: Intercept via University of Amsterdam, Novartis via 
University of Amsterdam; Grant/Research Support: Norwegian and American 
PSC Patient Foundations, German (DCCV), ; Patent Held/Filed: Method for diag-
nosing IgG4 related diseases; Speaking and Teaching: Falk Foundation, Gilead, 
Roche, Shire, Intercept, Novartis, Zambon
The following people have nothing to disclose: Reinout L . Roscam Abbing, Davor 
Slijepcevic, Ronald P . Oude Elferink, Stan F . van de Graaf

514
Cenicriviroc (CVC) in combination with all-trans retinoic 
acid (atRA) has superior therapeutic effects in bile duct 
ligated (BDL) rats
Dongke Yu1, Shi-Ying Cai1, Albert Mennone1, Pamela Vig2, James 
L. Boyer1; 1Yale Univ, New Haven, CT; 2Tobira Therapeutics, Inc., 
San Francisco, CA
Background: Cholestasis results in liver injury but therapeutic 
interventions are limited . Recent studies indicate that both the 
bile acid pool size and the innate inflammatory response play 
major pathophysiologic roles . We hypothesized that combina-
tions of drugs that reduce bile acid synthesis and diminish the 
inflammatory response should be of therapeutic benefit . CVC, 
a potent dual C-C chemokine receptor (CCR) 2 and 5 antag-
onist with anti-inflammatory and anti-fibrotic activity . Retinoic 

acid (RA) can inhibit bile acid synthesis and reduce the size 
of the bile acid pool . Here we assessed whether CVC in com-
bination with RA was more effective than either drug alone in 
the BDL rat cholestatic model . Methods: Male Sprague-Dawley 
rats (6-8/group) underwent BDL for 14 days and were treated 
with water or CVC (50mg/kg/day) and/or atRA (5mg/kg/
day) by gavage . Animals were sacrificed after an overnight 
fast . Samples of plasma, bile from bile duct cysts, bladder 
urine, liver and kidney were collected for analyses . Results: 
CVC supplemented with atRA improved the gross appearance 
of the liver and reduced liver/body weight ratio when com-
pared to BDL controls (p<0 .05) . Blinded assessment of liver 
histology revealed that necrosis was significantly reduced by 
79% by atRA alone but by 94% with the combination treatment 
(p<0 .05) . Hepatic fibrosis and bile duct proliferation were 
also significantly reduced by the combination Rx as were liver 
hydroxyproline content (by 42%, p<0 .001) and plasma GGT 
levels (by 35%, p<0 .05) . In addition, the combination treat-
ment significantly reduced plasma total cholesterol by 24%, 
(p<0 .05) and triglycerides by 42%, (p<0 .001) . Furthermore, 
mRNA and/or protein levels of TGF-b1, Col1A1, CK19, and 
a-SMA were reduced in the combination group when com-
pared to the single agent or placebo groups confirming the 
beneficial effects of combination therapy on liver injury in this 
cholestatic model . Liver gene expression levels of CCR2, Ccl2, 
CCR5 and Ccl5 were significantly reduced by CVC alone and 
in combination with atRA . Moreover, combination treatment or 
atRA alone significantly reduced the expression of Cyp7a1, 
the rate limiting step in bile acid synthesis by 37% and 36%, 
respectively, (p<0 .05) in association with a reduction in the 
bile acid pool size by 57% and 24% respectively, (p<0 .05) . 
Conclusion: This study establishes that CVC in combination with 
atRA has substantial beneficial effects in the cholestatic BDL rat 
model that are superior to either agent alone . These findings 
confirm our original hypothesis and support evaluating the effi-
cacy of CVC + atRA in patients with cholestatic liver diseases 
in a clinical trial .
Disclosures:
Pamela Vig - Employment: Tobira; Stock Shareholder: Tobira
The following people have nothing to disclose: Dongke Yu, Shi-Ying Cai, Albert 
Mennone, James L . Boyer

515
The regulatory role of spleen in liver injury after com-
mon bile duct ligation: CCL2 dependent macrophage 
alterations.
Junlan Zhang, Wenli Yang, Bingqian Hu, Michael B. Fallon; The 
university of Texas Health Science Center, Houston, TX
Introduction: Monocyte/macrophage recruitment and acti-
vation, driven by chemokine ligand/receptors, contribute to 
inflammation and alterations in liver injury . We have found 
that CX3CL1/CX3CR1 contributes to lung monocyte recruit-
ment after common bile duct ligation (CBDL) . The CCL2/CCR2 
pathway plays a key role in liver macrophage homing with 
CCL2 being produced by liver macrophages, stellate cells and 
hepatocytes . The spleen modulates tissue responses by serv-
ing as a monocyte reservoir and/or producing various cyto-
kines . We have reported that splenectomy increases hepatic 
monocyte recruitment and exacerbates inflammatory cytokine 
production and fibrosis after CBDL . The mechanisms remains 
unknown . Aim: To evaluate whether the deleterious effects of 
splenectomy on liver injury is modulated by CCL2 or CX3CL1 
pathways after CBDL . Methods: SD rats underwent CBDL or 
sham operation . Splenectomy, macrophage depletion (liposo-
mal clodronate), chemokine pathway blockade (neutralizing 
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antibodies for CCL2 or CX3CR1) were performed in subsets of 
CBDL animals . Hepatic macrophage levels were assessed by 
CD68 . Liver inflammation and fibrosis were assessed . Human 
monocyte cell line (THP-1), hepatic stellate cells (LX-2) and 
hepatocytes (HepG2) were treated with inflammatory stimuli 
(LPS) in the presence or absence of inhibitors for relevant signal-
ing pathways and assessed for CCL2 and CX3CL1 expression . 
Results: Relative to CBDL, liver macrophage levels, fibrosis, 
and functional abnormalities were exacerbated by splenec-
tomy as previously reported . These alterations were associated 
with increases in hepatic expression of CCL2 (2 .9±0 .16 fold 
vs CBDL, p=0 .009), but not CX3CL1 . Macrophage depletion 
after CBDL decreased hepatic CCL2 production (13 .6% reduc-
tion vs CBDL, p<0 .01) but not CX3CL1 and attenuated hepatic 
abnormalities . Direct inhibition of CCL2/CCR2 signaling, but 
not CX3CL1/CX3CR1, decreased liver macrophage accumu-
lation (55 .1% reduction, p<0 .05) . LPS treatment in THP-1 cells 
resulted in increases in CCL2 levels, but not CX3CL1 which 
were partially attenuated by p38 MAPK inhibition . LX-2 cells 
treated by LPS displayed significant increases in both CCL2 
and CX3CL1, which were inhibited by MEK/ERK or p38 MAPK 
blockade . In contrast, LPS did not alter either chemokine lev-
els in hepatocytes . Conclusion: CCL2 dependent macrophage 
accumulation plays a critical role in splenic modulation of liver 
injury . We hypothesis that increased inflammatory cytokines 
after splenectomy drive specific macrophage CCL2 expres-
sion in the liver resulting in further macrophage infiltration . 
Future studies are aimed to delineate the precise mechanism of 
splenic regulation in liver injury .
Disclosures:
Michael B . Fallon - Advisory Committees or Review Panels: American Gastroen-
terology Assocation: Clinical Gastroenterology and Hepatology Associate Edi-
tor; Board Membership: ABIM Transplant Hepatology Test Writing COmmittee, 
Memorial hermann Health System: Physician Advisory Council; Grant/Research 
Support: Grifolis, Eisai, Inc, Conatus Pharmaceuticals, Intercept Pharmaceuticals, 
Tobira Therapeutics
The following people have nothing to disclose: Junlan Zhang, Wenli Yang, 
Bingqian Hu

516
Gonadotropin-releasing hormone (GnRH) contributes 
to liver fibrosis in primary sclerosing cholangitis (PSC) 
through enhanced epithelial-mesenchymal transition 
(EMT) in small but increased senescence in large cholan-
giocytes
Tina Kyritsi2, Nan Wu2, Pietro Invernizzi3, Julie Venter2, Tianhao 
Zhou2, Keisaku Sato2, Francesca Bernuzzi3, Kelly McDaniel4, 
Paolo Onori5, Antonio Franchitto6, Eugenio Gaudio5, Heather L. 
Francis1, Shannon S. Glaser1, Fanyin Meng1, Gianfranco Alpini1; 
1Research, Medicine, BSW DDRC, Central Texas Veterans HCS, 
Texas A&M HSC and BSW DDRC, Temple, TX; 2Medicine, Texas 
A&M, Temple, TX; 3Medicine, Università degli Studi di Milano-Bi-
cocca, Monza, Italy; 4Operational Funds, BSW, Temple, TX; 
5Department of Anatomical, Histological, Forensic Medicine and 
Orthopedics Sciences, Universita’ Sapienza, Rome, Italy; 6Ele-
onora Lorillard Spencer Cenci Foundation, Rome, Italy, Universita’ 
Sapienza, Rome, Italy
Background: The intrahepatic biliary tree is formed by large, 
senescent cholangiocytes and small, more primordial (less 
senescent) cholangiocytes . PSC is characterized by biliary 
injury that contribute to liver fibrosis . Cholangiocyte senes-
cence (a condition in which cells are irreversibly arrested at the 
G1 phase) contributes to liver fibrosis in PSC . EMT has been 
associated with liver diseases . We have previously shown that 
GnRH induces biliary damage and liver fibrosis (by interac-
tion with GnRHR1) in normal and cholestatic models . Thus, we 

tested the hypothesis that GnRH/GnRHR axis activates fibrosis 
in PSC by changes in EMT and senescence in different-sized 
cholangiocytes . Methods: The studies were performed in: (i) 
serum and cDNA from total liver from normal and early and 
late stage male PSC patients; and (ii) small and large chol-
angiocytes isolated by laser capture microscopy (LCM) from 
normal WT mice treated with saline or GnRH (250 ng/Kg BW) 
for 1 wk and Mdr2-/- mice . We evaluated: (i) GnRH serum 
levels in the selected mouse models and PSC (early and late 
stage male) patients by ELISA kits; (ii) the mRNA expression of 
(a) GnRH, GnRHR1 and the markers for EMT, vimentin, N-cad-
herin (Cdh2), S100a4; (b) epithelial phenotypes, E-cadherin 
(Cdh1), fibronectin 1 (Fn-1); (c) senescence, CCL2, p16, p21 
and p18; and (d) fibrosis, a-SMA, collagen-1a and TIMP-1 
by qPCR . In vitro, we treated small and large murine biliary 
lines with GnRH (100 nmol/L, 24 hr) before evaluating the 
expression of EMT, epithelial, senescence and fibrosis mark-
ers by qPCR . Results: There was increased: (i) GnRH serum 
levels in WT mice treated with GnRH, in Mdr2-/- mice and 
PSC (early/late stage) patients compared to their controls; (ii) 
mRNA expression of GnRH and GnRHR1, EMT, epithelial, 
senescence and fibrosis markers in total liver samples from PSC 
(early/late stage) patients; (iii) expression of EMT and fibrosis 
(but not senescence) markers in small LCM-isolated cholangio-
cytes; and senescence and fibrosis (but not EMT) phenotypes 
in large LCM-isolated cholangiocytes from normal WT mice 
(treated with GnRH) and Mdr2-/- mice compared to their control 
groups . In vitro, GnRH increased the expression of fibrosis and 
EMT in small biliary lines and the expression of fibrosis and 
senescence in large biliary lines . Conclusion: We demonstrated 
enhanced GnRH serum levels and increased biliary expression 
of the GnRH/GnRHR/fibrosis axis in PSC models and PSC 
human samples . While small cholangiocytes contribute to fibro-
sis through enhanced EMT, large cholangiocytes participate 
in liver fibrosis by enhanced senescence . Modulation of the 
GnRH/GnRHR axis may be key for the management of PSC .
Disclosures:
The following people have nothing to disclose: Tina Kyritsi, Nan Wu, Pietro 
Invernizzi, Julie Venter, Tianhao Zhou, Keisaku Sato, Francesca Bernuzzi, Kelly 
McDaniel, Paolo Onori, Antonio Franchitto, Eugenio Gaudio, Heather L . Francis, 
Shannon S . Glaser, Fanyin Meng, Gianfranco Alpini

517
Knockout of α-calcitonin gene-related peptide (a-CGRP) 
reduces liver fibrosis in cholestatic bile duct ligated (BDL) 
mice
Ying Wan1,2, Kelly McDaniel1,2, Nan Wu1,2, Sugeily 
RamosLorenzo1,2, Tianhao Zhou1,2, Julie Venter1,2, Heather L. 
Francis1,2, Shannon S. Glaser1,2, Gianfranco Alpini1,2, Fanyin 
Meng1,2; 1Digestive Disease Research Center, Baylor Scott & 
White Helathcare, Texas A&M HSC College of Medicine, Temple, 
TX; 2Central Texas Veteran Healthcare System, Temple, TX
Background: A number of studies have shown that sensory 
innervation plays an important role in the progression of biliary 
homeostasis, liver fibrosis and cirrhosis by both autocrine/
paracrine pathways . We have shown that substance P (SP) 
increases biliary damage and liver fibrosis and that knockout 
of SP receptor (neurokinin-1 receptor, NK-1R) reduces biliary 
proliferation and liver fibrosis . We have also shown that knock-
out of a-calcitonin gene-related peptide (a-CGRP) reduces bil-
iary hyperplasia in BDL mice . However, no information exists 
regarding the role of a-CGRP in liver fibrosis . The present 
study aimed to characterize the functional role of CGRP during 
cholestatic liver injury . Methods: Normal wild-type (WT) and 
a-CGRP knockout mice underwent BDL or sham for 1 wk . Then, 
we measured (i) liver fibrosis by Sirius red staining in liver 
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sections and hydroxyproline content in the livers; and (ii) the 
mRNA expression of the fibrosis genes, α-smooth muscle actin 
(α-SMA), collagen A1 (COLA1) and fibronectin, in total liver 
tissues and cholangiocytes by qPCR . We also measured: (i) the 
protein expression of α-SMA and desmin (marker of activated 
hepatic stellated cells) by western blots and immunofluores-
cence; and (ii) the levels of TGF-β1 in serum and cholangiocyte 
supernatant as well as the mRNA/protein expression of TGF-β1 
in total liver samples . Results: There was enhanced liver fibrosis 
in BDL WT mice liver tissues and cholangiocytes compared 
to normal WT mice . Depletion of CGRP significantly reduced 
fibrogenic response in BDL a-CGRP KO mice compared to BDL 
WT mice . Meanwhile, there was reduced protein expression of 
fibrosis marker α-SMA and hepatic stellate marker desmin in 
BDL a-CGRP KO mice relative to controls . Furthermore, knock-
out of a-CGRP also decreased TGF-β1 levels in serums and 
cholangiocyte supernatants as well as the mRNA expression of 
TGF-β1 in total liver samples compared to BDL mice . Conclu-
sions: We show that a-CGRP play a role in the development of 
BDL-induced liver fibrosis through TGF-β1-mdediate activation 
of hepatic stellate cells . Inhibition of the expression/secretion 
of a-CGRP by the liver may be important to reduce liver fibrosis 
in cholestatic liver diseases .
Disclosures:
The following people have nothing to disclose: Ying Wan, Kelly McDaniel, Nan 
Wu, Sugeily RamosLorenzo, Tianhao Zhou, Julie Venter, Heather L . Francis, 
Shannon S . Glaser, Gianfranco Alpini, Fanyin Meng

518
Protein carbonylation and acetylation are increased in 
hepatic tissue isolated from Mdr2KO mice and human 
PSC patients
Colin T. Shearn1, Blair Fennimore3, Kayla Battista3, David J. 
Orlicky2, Dennis R. Petersen1, Sean Colgan3; 1Department of Phar-
maceutical Sciences, University of Colorado Anschutz Medical 
Campus, Aurora, CO; 2Pathology, University of Colorado School 
of Medicine, Aurora, CO; 3Gastroenterology, University of Colo-
rado School of Medicine, Aurora, CO
Objective: Cholangiopathies such as primary sclerosing chol-
angitis (PSC) and primary biliary cholangitis (PBC) are chronic 
liver diseases characterized by increased cholestasis, biliary 
inflammation and oxidative stress . The objective of this study 
was to identify oxidative stress-dependent factors in a murine 
model of cholestasis (Mdr2KO) and human PSC . Methods: 
Using hepatic tissue and whole cell extracts isolated from 
11 week old C57Bl/6J, Mdr2KO mice, healthy humans and 
patients diagnosed with end stage PSC, overall inflammation, 
oxidative stress, protein carbonylation and acetylation was 
assessed by immunohistochemistry and mass spectrometry . 
Identified acetylated and carbonylated proteins were further 
evaluated using bioinformatics analyses . Results: Picrosirius red 
staining revealed extensive fibrosis in both Mdr2KO mice and 
in human PSC which colocalized with increased CD3+ staining 
but not with F4/80+ Kupffer cells . Western blotting revealed 
increased carbonylation in both Mdr2KO and in human PSC 
compared to respective controls . Mass spectrometric analysis 
of biotin hydrazide streptavidin purified carbonylated proteins 
revealed a total of 119 and 199 carbonylated proteins in 
murine (C57BL/6J, Mdr2KO) and human (Normal and PSC) 
hepatic tissue respectively . In the Mdr2KO cholestatic model, 
72 proteins were found only in Mdr2KO, 11 in C57BL/6J con-
trols and 36 proteins were identified in both groups . In human 
PSC, the differences were enhanced (152 unique to PSC, 14 in 
normal tissue and 33 identified in both) . DAVID bioinformatic 
pathway analysis of hepatic carbonylated proteins revealed a 

propensity for increased carbonylation of processes regulating 
acetylation during conditions of inflammation and cholestasis . 
Examining acetylation, Mdr2KO and human PSC displayed 
increased acetylation as determined by histology and Western 
blotting . Using immunoaffinity capture and LC-MS/MS, sig-
nificantly more acetylated proteins were identified in hepatic 
tissue obtained from Mdr2KO mice and PSC patients than 
their respective controls . Bioinformatic analysis of acetylated 
peptides demonstrated a significant increase in acetylation 
of proteins controlling nuclear gene regulation . Conclusions: 
These data are the first to report global proteomic analysis of 
carbonylation and acetylation in human PSC and in a murine 
cholestatic model . Results herein suggest that cholestasis 
induces significant increases in periportal oxidative stress with 
accumulation of both carbonylated and acetylated proteins 
and support using Mdr2KO mice to explore the ramification 
of post-translational modifications with respect to cholestatic 
hepatocellular damage .
Disclosures:
The following people have nothing to disclose: Colin T . Shearn, Blair Fennimore, 
Kayla Battista, David J . Orlicky, Dennis R . Petersen, Sean Colgan
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In vitro verification of an adverse outcome pathway of 
cholestasis
Robim M. Rodrigues1, Umesh Chaudhari2, Laxmikanth Kollipara3, 
Agapios Sachinidis2, René P. Zahedi3, Albert Sickmann3, Hector 
Keun4, Annette Kopp-Schneider5, Xiaoqi Jiang5, Joery De Kock1, 
Tamara Vanhaecke1, Vera M. Rogiers1, Mathieu Vinken1; 1Tox-
icology, Vrije Universiteit Brussel, Brussels, Belgium; 2Institute of 
Neurophysiology and Center for Molecular Medicine, University of 
Cologne, Cologne, Germany; 3Leibniz-Institut für Analytische Wis-
senschaften, Dortmund, Germany; 4Computational and Systems 
Medicine, Department of Surgery and Cancer, Imperial College 
London, London, United Kingdom; 5Division of Biostatistics, Ger-
man Cancer Research Center, Heidelberg, Germany
Cholestasis is caused by the abnormal accumulation of bile in 
the liver and accounts for about half of the cases of drug-in-
duced liver injury worldwide . An adverse outcome pathway 
(AOP) construct has been introduced to pinpoint the mecha-
nisms involved in the development of cholestasis . The inhibition 
of the bile salt export pump (BSEP) is hereby considered as 
the main molecular initiating event . The key events that are 
subsequently triggered include bile accumulation, induction of 
oxidative stress and inflammation, and the activation of spe-
cific nuclear receptors . In this study, the reliability and predic-
tive capacity of the established AOP for cholestatic liver injury 
has been studied . For this purpose, human hepatoma-derived 
HepaRG cells were exposed to subcytotoxic concentrations of 
bosentan, a potent BSEP inhibitor known to clinically induce 
cholestasis . The cellular response to the inflicted toxicity was 
evaluated by a series of ‘omics’ read-outs, namely transcrip-
tomics, proteomics and metabolomics . Transcriptomics analysis 
showed that half of the predicted gene changes related to 
the activation of nuclear receptors were correctly modulated . 
Pathway analysis further identified cholestasis as a major tox-
icological event induced by bosentan . Furthermore, 37 genes 
could be selected as potential novel transcriptional biomarkers 
of bosentan-induced cholestasis . In parallel, proteomics anal-
ysis showed 145 proteins with significantly higher expression 
in HepaRG cells exposed to bosentan . Some of these proteins 
could be mechanistically linked to cholestasis and may rep-
resent yet unidentified key events and thus toxicity biomark-
ers . Metabolomics analysis indicated the presence of specific 
metabolites that collectively point to mitochondrial impairment, 
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another key event in cholestasis development . Overall, the 
results of this study underscore the scientific soundness and 
translational value of the established AOP of cholestasis . This 
study also demonstrates that AOPs are to be considered as 
flexible tools that need to be continuously optimized by feeding 
in new experimental data .
Disclosures:
The following people have nothing to disclose: Robim M . Rodrigues, Umesh 
Chaudhari, Laxmikanth Kollipara, Agapios Sachinidis, René P . Zahedi, Albert 
Sickmann, Hector Keun, Annette Kopp-Schneider, Xiaoqi Jiang, Joery De Kock, 
Tamara Vanhaecke, Vera M . Rogiers, Mathieu Vinken

520 ♦
Alcohol increases hepatocyte proliferation by inhibition 
of histone arginine methylation
Irina Tikhanovich, Jie Zhao, Abby Long, Benjamin R. Roberts, Ste-
ven A. Weinman; University of Kansas Medical Center, Kanas 
City, KS
Alcohol is a well-established risk factor for hepatocellular car-
cinoma, but the mechanisms by which it promotes hepatocyte 
proliferation and liver cancer are not well understood . Pro-
tein arginine methyltransferase 1 (PRMT1) is the main enzyme 
responsible for cellular arginine methylation . It regulates hun-
dreds of proteins directly and many more at the expression 
level via histone arginine methylation (epigenetic regulation) . 
Several studies have shown that PRMT1 activity is inhibited 
by alcohol . The AIM of this study was to explore the role of 
PRMT1 and PRMT1-dependent epigenetic changes in alcohol 
induced hepatocyte proliferation . METHODS: Mice were fed 
with Lieber-DeCarli ethanol liquid diet for 10 days . Hepatocyte 
specific PRMT1 knockout mice were generated by crossing 
PRMT1 flox/flox mice with Albumin-Cre mice . PRMT1 flox/
flox mice were used as a control . Pathways affected by PRMT1 
knockout were analyzed using gene array . Histone arginine 
methylation of PRMT1 target genes was analyzed by chromatin 
immunoprecipitation using specific anti-H4R3me2a antibodies . 
RESULTS: In livers of mice fed with Lieber-DeCarli ethanol liquid 
diet, PRMT1 activity is inhibited compared to pair-fed mice and 
this inhibition results in a decrease in PRMT1 dependent histone 
arginine methylation . A similar histone arginine methylation 
decrease was observed in human liver specimens from patients 
with alcoholic liver disease but not from patients with NASH 
or PBC . Using hepatocyte specific PRMT1 knockout mice we 
found that loss of PRMT1 results in enhanced hepatocyte pro-
liferation and a 33% increase in liver size from 5 .3% to 7 .1% 
body weight . Additionally, we observed that PRMT1 knockout 
resulted in a 10-fold decrease in H4R3me2a histone methyla-
tion . Gene array analysis showed that hepatocyte proliferation 
in PRMT1 knockout mice was associated with activation of 
β-catenin, Foxm1 and c-Myc and inhibition of Hnf4α and p53 
activity . Further studies confirmed that PRMT1 knockout results 
in a decrease in HNF4α activity and accumulation of active 
β-catenin . To define the molecular mechanism of this regula-
tion we screened the candidate genes for the presence of the 
PRMT1-dependent H4R3me2a mark at the promoter region . 
We found that loss of the PRMT1-dependent arginine methyl-
ation at the Hnf4α, Axin1 and Axin2 gene promoters is the 
putative mechanism of observed proliferation phenotype . CON-
CLUSION: Taken together this data suggests PRMT1 inhibition 
such as induced by alcohol exposure may result in epigenetic 
changes leading to an increase in hepatocyte proliferation . 
This effect may contribute to alcohol’s ability to promote liver 
tumors .
Disclosures:
The following people have nothing to disclose: Irina Tikhanovich, Jie Zhao, Abby 
Long, Benjamin R . Roberts, Steven A . Weinman

521 ♦
Apolipoprotein F Affects Hepatic Phosphatidylcholine 
Metabolism and Is Reduced in NASH in Humans.
Joel T. Haas1,3, Eric Baugé1,3, An Verrijken4,5, Céline Gheeraert1,3, 
Réjane Paumelle1, Sandrine Caron1, Luc F. Van Gaal4,5, Philippe 
Lefebvre1,3, Sven Francque2,5, Bart Staels1,3; 1Institut Pasteur de 
Lille, University of Lille, INSERM U1011, Lille, France; 2Dept. of 
Gastroenterology and Hepatology, Antwerp University Hospi-
tal, Antwerp, Belgium; 3European Genomic Institute for Diabetes 
(EGID), Lille, France; 4Department of Endocrinology, Diabetology 
and Metabolism, Antwerp University Hospital, Antwerp, Belgium; 
5Laboratory of Experimental Medicine and Paediatrics, Antwerp 
University Hospital, Antwerp, Belgium
Nonalcoholic fatty liver disease (NAFLD) is rapidly becoming 
a major global health problem with its prevalence rising in 
concert with the epidemic of obesity . Critically, the molecular 
processes leading to the development of NAFLD and its more 
severe subtype, non-alcoholic steatohepatitis (NASH), remain 
poorly understood . Aim: To identify molecular mechanisms 
implicated in development and resolution of NASH in humans . 
Methods: A cohort of 170 patients covering the spectrum of 
NAFLD were biopsied at baseline and one year following 
dietary intervention or bariatric surgery totaling 253 biopsies . 
Expression microarray was used to assess gene expression 
changes in these biopsies and identify genes whose expression 
was correlated with histological features of NAFLD . For animal 
studies, hydrodynamic transfection was used to acutely over-
express human ApoF in wildtype mice . Results: In the NAFLD 
biopsies, we identified Apolipoprotein F (ApoF) as the stron-
gest transcript inversely correlated with steatosis score in males 
(Spearman rho=-0 .675, nominal p=7 .6x10-8) . When investi-
gating correlations with other clinical parameters, we found 
that APOF also correlated inversely with lobular inflammation 
(Spearman rho=-0 .612, nominal p=2 .3x10-6), but no other 
clinical parameters tested including age, BMI, HDL-C, plasma 
TG . These findings were confirmed using publicly available 
data from a previously published NAFLD cohort . Following bar-
iatric surgery-mediated resolution of NASH, APOF transcript 
levels were increased nearly 2-fold (nominal p=3 .5x10-4) . To 
determine whether ApoF may play a causative role in NAFLD 
development, we assessed intracellular lipid metabolism using 
radiolabeled 14C-oleate . We found that transfecting Apof in a 
mouse hepatoma cell line led to reduced incorporation of the 
label into phosphatidylcholine (PC) while incorporation into 
triglycerides was unaffected . Consequently, we hypothesized 
that mice over-expressing ApoF may have reduced VLDL secre-
tion . We tested this using an acute model of ApoF over-ex-
pression in mice and found that it led to decreased plasma TG 
levels compared to controls . Conclusions: We have identified 
ApoF as a transcript whose expression is strongly diminished 
with NAFLD severity and improves following NASH reversion 
in humans . Through a combination of animal and cell-based 
studies we demonstrate that reduced ApoF affects phosphati-
dylcholine flux under fatty acid load . These findings highlight 
the importance of hepatic PC metabolism in the development 
of NASH and suggest ApoF is a novel player in this setting .
Disclosures:
An Verrijken - Grant/Research Support: Research was supported by the Euro-
pean Union: FP6 (HEPADIP Contract LSHM-CT-2005-018734) and FP7-HEALTH 
(RESOLVE nr . 305707) .
Bart Staels - Advisory Committees or Review Panels: MSD; Consulting: Genfit
The following people have nothing to disclose: Joel T . Haas, Eric Baugé, Céline 
Gheeraert, Réjane Paumelle, Sandrine Caron, Luc F . Van Gaal, Philippe Lefeb-
vre, Sven Francque
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522 ♦
TRAP-seq identifies the glutathione metabolism gene 
network as upregulated in repopulating hepatocytes 
Amber W. Wang1, Kirk J. Wangensteen2, Klaus H. Kaestner1; 
1Genetics, University of Pennsylvania, Philadelphia, PA; 2Gastro-
enterology, University of Pennsylvania, Philadelphia, PA
An improved understanding of the genetic regulation of liver 
repopulation could help identify new drug targets for the treat-
ment of liver diseases . Research on liver regeneration has 
focused on the partial hepatectomy model (PHx) in rodents; 
however, the lack of cell death and inflammation in this model 
calls for the development of novel paradigms that better reca-
pitulate the etiology of human liver diseases . Fah-/- mice, a 
model of hereditary tyrosinemia, are suitable for the study of 
liver repopulation after injury because repopulating hepato-
cytes can be genetically traced . In order to profile the tran-
scriptome of only the repopulating hepatocytes, we employed 
an innovative approach for rapid and specific isolation of cell 
type-specific mRNA, the translating ribosome affinity purifica-
tion (TRAP) system, to isolate ribosome-bound mRNAs (Figure) . 
We injected Fah-/- mice with a plasmid that co-expresses Fah 
and a fusion of GFP and the ribosomal subunit L10a (GFP-
L10a), and then induced liver injury for 1 or 4 weeks . Liver 
tissue harvested from these mice was immediately lysed and 
polysomes were extracted . Anti-GFP antibodies were then 
used to affinity-purify the mRNAs bound to the GFP-L10a fusion 
protein expressed within repopulating hepatocytes, but not 
in the remainder of the liver . We combined TRAP with high 
throughput mRNA sequencing (TRAP-seq) to identify differen-
tially expressed genes during repopulation as compared to 
quiescent hepatocytes . Gene set enrichment analysis on this 
data set and on a similar data from PHx showed upregula-
tion of cell cycle and glutathione metabolic genes . Slc7a11, 
a gene that encodes the cystine/glutamate antiporter subunit 
(xCT), was massively upregulated in both regeneration models, 
with steady-state mRNA levels increased over 1,000-fold . We 
posit that xCT plays an important role in the regulation of liver 
regeneration by transporting cystine, an essential precursor 
for glutathione synthesis, into hepatocytes to alleviate oxida-
tive stress after acute liver injury . In conclusion, our innovative 
methodology can be implemented in other disease models for 
the cell-type-specific identification of novel regulatory networks .

Schematic of our approach for isolating repopulating and quies-
cent hepatocyte RNA with the Fah-/- mouse .

Disclosures:
The following people have nothing to disclose: Amber W . Wang, Kirk J . Wan-
gensteen, Klaus H . Kaestner

523 ♦
Hnf6 mediates Growth Hormone protective effects in 
Hepatic Apoptosis
Kewei Wang, Aixuan Holterman; Surgery and Pediatrics, U of 
Illinois Peoria, Peoria, IL
Background and Aims: Growth hormone (GH) has been shown 
to protect against hepatocyte cell death . Hnf6 (or Oc1) One-
cut family of hepatocyte transcription factors known to regu-
late differentiated hepatic function, is a GH-responsive gene . 

We evaluate Hnf6 function and Hnf6 link to GH in hepatic 
apoptotic injury . Methods: Adult Hnf6 -/- (KO) mice in which 
hepatic Hnf6 was conditionally inactivated and wild type WT 
littermates underwent bile duct ligation (BDL) for 7 days, with 
and without GH treatment . Primary hepatocytes from KO and 
WT liver were cultured with LPS, with and without GH treat-
ment Results: In WT littermate mice, GH treatment enhanced 
Hnf6 expression during BDL, inhibited Caspase -3, -8 and -9 
responses and diminished apoptotic, cholestatic and fibrotic 
injury . GH-mediated upregulation of Hnf6 expression and 
parallel suppression of apoptosis in WT BDL liver were abro-
gated in KO mice . LPS activated apoptosis and suppressed 
Hnf6 expression in primary hepatocytes . GH/LPS co-treatment 
enhanced Hnf6 expression with corresponding attenuation of 
apoptosis in WT-derived hepatocytes, but not in KO hepato-
cytes . ChiP-on-ChiP and electromobility shift assays identified 
Ciap1 (or Birc2) as an Hnf6-bound target gene . Ciap1 expres-
sion patterns closely follow Hnf6 expression in the liver and in 
hepatocytes . Conclusion: Hnf6 function is critical to GH broad 
protective effects during liver injury, with Hnf6 transcriptional 
activation of Ciap1 as a likely molecular mechanism
Disclosures:
The following people have nothing to disclose: Kewei Wang, Aixuan Holterman

524 ♦
Carboxylesterase 2 Prevents Liver Steatosis by Modu-
lating Lipolysis, Endoplasmic Reticulum Stress, and Lipo-
genesis and Is Regulated by
Hepatocyte Nuclear Factor 4 Alpha in Mice
Yuanyuan Li, Yanqiao Zhang; Integrative Medical Sciences, North-
east Ohio Medical University, Rootstown, OH
Nonalcoholic fatty liver disease (NAFLD) is a common liver dis-
ease that ranges from simple steatosis to nonalcoholic steato-
hepatitis (NASH) . So far, the underlying mechanism remains 
poorly understood . Here, we show that hepatic carboxylester-
ase 2 (CES2) is markedly reduced in NASH patients, diabetic 
db/db mice, and high-fat diet (HFD)-fed mice . Restoration of 
hepatic CES2 expression in db/db or HFD-fed mice markedly 
ameliorates liver steatosis and insulin resistance . In contrast, 
knockdown of hepatic CES2 causes liver steatosis and dam-
age in chow- or Western diet-fed C57BL/6 mice . Mechanis-
tically, we demonstrate that CES2 has triglyceride hydrolase 
activity . As a result, gain of hepatic CES2 function increases 
fatty acid oxidation and inhibits lipogenesis, whereas loss of 
hepatic CES2 stimulates lipogenesis by inducing endoplasmic 
reticulum stress . We further show that loss of hepatic CES2 
stimulates lipogenesis in a sterol regulatory element-binding 
protein 1 (SREBP-1)-dependent manner . Finally, we show that 
hepatocyte nuclear factor 4 alpha (HNF-4α) plays a key role 
in controlling hepatic CES2 expression in diabetes, obesity, or 
NASH . Conclusion: CES2 plays a protective role in develop-
ment of NAFLD . Targeting the HNF-4α/CES2 pathway may be 
useful for treatment of NAFLD .
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525 ♦
UBE2T promotes Hepatocellular carcinoma progression 
through interacting with CHK1
Dongyan Zhang1, Chuanhui Cao1, Xuejing Zou2, Li Liu2, Dehua 
Wu1; 1Department of Radiation Oncology, Nanfang Hospital, 
Southern Medical University, Guangzhou, China, Guangzhou, 
China; 2Hepatology Unit and Department of Infectious Diseases, 
Nanfang Hospital, Southern Medical University, Guangzhou, 
China, Guangzhou, China
Objective: Ubiquitin-conjugating enzyme E2T (UBE2T) is 
located in 1q32 .1, a region which is frequently amplified in 
a variety of cancers, including cervical cancer, breast can-
cer, and hepatocellular carcinoma (HCC) . It has been reported 
that UBE2T participates in the Fanconi anemia (FA) pathway 
via regulation of FANCD2 monoubiquitination . Additionally, 
dysregulation of UBE2T plays crucial role in tumorigenesis 
of varieties of cancers . However, its functions and the mech-
anisms in HCC progression remain largely unknown . In the 
present study, we report a vital role of UBE2T in HCC progres-
sion . Methods: The expression level of UBE2T was detected in 
30-patient cohort, 171-patient cohort, and TCGA cohort by 
qRT-PCR, immunohistochemistry and bioinformatics analysis . 
The correlation between UBE2T expression and overall survival 
(OS) or recurrence-free survival was assessed in 171-patient 
cohort and TCGA cohort . The functions of UBE2T on HCC were 
investigated by gain of function and loss of function assays 
both in vitro and in vivo . Bioinformatics analysis, Co-immuno-
precipitation, and Western blotting were performed to explore 
the mechanisms of UBE2T on HCC progression . Results: We 
found that the expression of UBE2T was significantly up-regu-
lated in HCC tissues compared with non-tumor tissues among 
30-patient cohort, 171-patients cohort, and TCGA cohort (P 
< 0 .05 for all three cohorts) . High expression of UBE2T cor-
related with metastasis (P = 0 .017), portal vein tumor thrombus 
(P < 0 .001), tumor number (P < 0 .001), and BCLC stage (P 
< 0 .001) . In addition, high expression of UBE2T predicted 
poor OS (P < 0 .01 for both two cohorts) and recurrence-free 
survival (P < 0 .01 for both two cohorts) . Forced expression 
of UBE2T potentiated cellular proliferation ability, whereas 
knock-down of UBE2T significantly attenuated it both in vitro 
and in vivo. Besides, cells knock-down of UBE2T were more 
prone to G2/M arrest . Consistently, CDK1 and Cyclin B1, 
proteins related in G2/M arrest, were significantly down-reg-
ulated in UBE2T knock-down cells . Mechanistically, we found 
that UBE2T directly bind to CHK1, a serine/threonine kinase 
that regulated the activation of S or G2/M phase checkpoints . 
Moreover, overexpression of UBE2T significantly increased the 
CHK1 expression, while knock-down of UBE2T decreased the 
CHK1 expression in HCC cells, suggesting that CHK1 was 
responsible for promoting effect of UBE2T in cell proliferation . 
Conclusion: Our results reveal that UBE2T plays a pivotal role in 
the development of HCC via directly interacting with CHK1 to 
facilitate tumor cell proliferation . Hence, UBE2T may serve as 
a novel prognostic biomarker and therapeutic target in HCC .
Disclosures:
The following people have nothing to disclose: Dongyan Zhang, Chuanhui Cao, 
Xuejing Zou, Li Liu, Dehua Wu

526 ♦
FoxM1 Epigenetically Represses Expression of the 
Developmental Genes FoxA1/A2 in Aggressive Hepato-
cellular Carcinoma
Akshay Pandey1, Vaibhav Chand1, Dragana Kopanja1, Grace 
Guzman2, Pradip Raychaudhuri1; 1Biochemistry and Molecular 
Genetics, University of Illinois at Chicago, Chicago, IL; 2Pathology, 
University of Illinois at Chicago, Chicago, IL
Over-expression of FoxM1 coincides with progression of 
aggressive hepatocellular carcinoma (HCC) . We show that 
FoxM1 opposes the differentiation genes FoxA1/A2 in aggres-
sive HCC . Expression patterns of FoxA2 and FoxM1 in human 
HCC are opposite . In high-grade HCC, where FoxM1 is 
expressed at high levels, FoxA2 expression is low . In a trans-
genic mouse model for oncogenic Ras-driven HCC, deletion 
of FoxM1 increases expression of both FoxA1/A2, provid-
ing in vivo genetic evidence for a negative regulation of the 
FoxA1/A2 genes by FoxM1 in HCC . We show that FoxM1 
directly binds to the promoters of FoxA1/A2, and recruits Rb 
and DNMT3b to induce CpG-methylation . Moreover, expres-
sion of FoxA2 inhibits FoxM1-induced increase in clonoge-
nicity and soft-agar colonies . Together, the results identify a 
significant new mechanism by which FoxM1 drives aggres-
sive HCC progression . Moreover, an involvement of Rb in the 
FoxM1-mediated repression of FoxA1/A2 provides evidence 
for a gain-of-function of the tumor suppressor Rb in supporting 
aggressive progression of HCC .
Disclosures:
The following people have nothing to disclose: Akshay Pandey, Vaibhav Chand, 
Dragana Kopanja, Grace Guzman, Pradip Raychaudhuri

527
Spontaneous emergence of a progenitor cell-like phe-
notype with the clearance of ATZ globules in alpha-1 
antitrypsin deficiency
Zahida Khan1, Anne Orr2, Donna B. Stolz3, George K. 
Michalopoulos2; 1Gastroenterology, Children’s Hospital of Pitts-
burgh, Pittsburgh, PA; 2Pathology, University of Pittsburgh, Pitts-
burgh, PA; 3Cell Biology, University of Pittsburgh, Pittsburgh, PA
Background: Alpha-1 antitrypsin deficiency (A1ATD) is the 
most common inherited pediatric liver disease, but its sever-
ity is highly variable . Altered gene expression programs may 
represent an endogenous disease-modifying mechanism . We 
previously reported that the liver stem cell marker LGR5 (leu-
cine-rich repeat-containing G-protein coupled receptor 5) is 
highly expressed in human liver explants from pediatric A1ATD 
patients (Khan et al., 2016, PMID 27019151) . To investigate 
this further, we hypothesized that hepatocytes in A1ATD take 
on progenitor cell characteristics to rescue neighboring cells 
affected by the intracellular accumulation of mutant ATZ pro-
tein globules . Methods: We used PiZ transgenic mice and 
PiZ/LGR5-GFP reporter mice to characterize phenotypic dif-
ferences in the regenerative capacity of globule-devoid and 
globule-containing hepatocytes . Liver tissues were analyzed 
for several stem cell markers by immunohistochemistry . Affyme-
trix gene array analysis was performed on RNA from isolated 
mouse hepatocytes . Results: We observed the spontaneous 
emergence of a progenitor cell-like phenotype among glob-
ule-devoid hepatocytes in PiZ mouse liver . Globule-devoid cells 
expressed nuclear SOX9, YAP, and other liver progenitor mark-
ers . Specifically, the stem cell marker LGR5 was expressed as 
a transient biomarker of the process of ATZ globule elimina-
tion in hepatocytes in PiZ/LGR5-GFP reporter mice . Affymetrix 
analysis on isolated PiZ primary mouse hepatocytes revealed 
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altered gene expression profiles related to stress, survival, 
and stemness . Conclusion: Altered gene expression programs 
support the differential capabilities of globule-containing and 
globule-devoid hepatocytes in A1ATD, with the latter cell type 
demonstrating a predominantly LGR5+ progenitor cell-like phe-
notype . Future studies will investigate critical cellular pathways 
that can induce this progenitor fate and exploit hepatocyte 
regenerative capacity for therapeutic benefit .
Disclosures:
George K . Michalopoulos - Consulting: Vital Therapies
The following people have nothing to disclose: Zahida Khan, Anne Orr, Donna 
B . Stolz

528
Computational prediction of nifedipine as an enhancer 
of regeneration in liver disease
Benjamin Wooden1, Nicolas Goossens1,2, C. Billie Bian1, Rosa 
S. Kim1, Yujin Hoshida1, Scott L. Friedman1; 1Division of Liver 
Diseases, Department of Medicine, Icahn School of Medicine at 
Mount Sinai, New York, NY; 2Division of Gastroenterology and 
Hepatology, Department of Medical Specialties, Geneva Univer-
sity Hospital, Geneva, Switzerland
 Background: The regenerative capacity of the liver is markedly 
diminished in fibrogenic liver injury, yet there are no drugs 
than can augment regeneration in this setting . Our aim was to 
computationally identify existing drugs capable of increasing 
the regenerative capacity of the injured liver without exacerbat-
ing fibrogenesis . Methods: We obtained transcriptomic data 
from the Gene Expression Omnibus . GSE70593, a dataset 
measuring gene expression at four time points following par-
tial hepatectomy (PHx) in mice, was used as a model for liver 
regeneration, with murine genes converted to human ortho-
logs . We derived human cirrhosis expression profiles from 
GSE25097, GSE33814, and GSE14323 . GSE34640 was 
used to quantify expression in hepatic stellate cell (HSC) acti-
vation . The prognostic significance of gene signatures was 
assessed using gene-level Cox scores in a cohort of hepatitis 
C cirrhosis patients (PMID:23333348) . To identify drug candi-
dates, we used the Library of Integrated Network-based Cellular 
Signatures (LINCS), a catalog of drug-induced gene expression 
signatures . The proliferation of ethanol-exposed HepG2 cells 
(modeling injured hepatocytes) was tested via MTS assay, and 
fibrogenic activity of the TWNT4 HSC line was measured by 
qRT-PCR . Results: Unsupervised clustering revealed clusters of 
transcriptomic similarity between human cirrhosis and the 4 
hour-post-PHx time point, with a striking reversal of these pat-
terns by 36 and 72 hours post-PHx, implying that cirrhotic 
livers fail to fully progress through the normal phases of regen-
eration . We therefore defined several candidate ‘regeneration 
signatures’ and tested them for prognostic relevance in cirrho-
sis . A signature curated from genes overexpressed at 36 hours 
relative to 4 hours post-PHx was significantly enriched with 
survival-associated genes . We next queried LINCS for drugs 
that induce gene expression changes mimicking this signature . 
To avoid selecting compounds that stimulate fibrosis, we fil-
tered the results for drugs also predicted to inhibit HSC acti-
vation . The lead candidate from this analysis was nifedipine, 
an antifibrotic in animal models of NASH (PMID:21946918) 
and pulmonary fibrosis (PMID:25664495) . In initial in vitro 
validation studies, nifedipine (5 and 10 μM) promoted the pro-
liferation of HepG2 cells (p = 0 .06 and 0 .009, respectively) 
without increasing fibrogenic gene expression in TWNT4 cells . 
Conclusion: We have identified nifedipine as an agent with the 
potential to promote regeneration without stimulating fibrogen-
esis . This study illustrates the power of an unbiased in silico 

approach, and the utility of publicly-available data for drug 
repurposing in liver disease .
Disclosures:
Scott L . Friedman - Advisory Committees or Review Panels: Pfizer Pharmaceutical; 
Consulting: Conatus Pharm, Exalenz, Genfit, Exalenz Biosciences, Eli Lilly PHar-
maceuticals, Fibrogen, Boehringer Ingelheim, Nitto Corp ., Immune Therapeu-
tics, Blade Therapeutics, Roche/Genentech Pharmaceuticals, DeuteRx, Abbvie, 
Novartis, RuiYi, Kinemed, Sanofi Aventis, Chemocentryx, Nimbus Therapeu-
tics, Bristol Myers Squibb, DS Biosciences, Sandhill Medical Devices, Galmed, 
Northern Biologics, Enanta Pharmaceuticals, Regado Bioscience, Raptor Pharma-
ceuticals, Fractyl Bioscience, Merck Pharmaceuticals, Genkyotex, Ironwood Phar-
maceuticals, Glycotest, Ionis Pharmaceuticals, Madrigal Pharmaceuticals; Grant/
Research Support: Galectin Therapeutics, Tobira Pharm, Zafgen Pharmaceuticals; 
Stock Shareholder: Angion Biomedica, Intercept Pharma
The following people have nothing to disclose: Benjamin Wooden, Nicolas 
Goossens, C . Billie Bian, Rosa S . Kim, Yujin Hoshida

529
Generation and characterization of a myofibroblasts 
specific conditional Col3a1a-CreERT2 mouse model to 
study liver fibrosis
Olena Molokanova1, Kai Schönig3, Shih-yen Weng1, Xiao-yu 
Wang1, Dennis Strand4, Swetlana Ohngemach5, Leonid Eshkind5, 
Detlef Schuppan1,2; 1Institute of Translational Immunology, Mainz, 
Germany; 2Division of Gastroenterology, Beth Israel Deaconess 
Medical Center, Harvard Medical School,, Boston, MA; 3Moleku-
larbiologie, Department of Molecular Biology, Central Institute of 
Mental Health, Medical Faculty Mannheim / Heidelberg Univer-
sity, Mannheim, Germany, Mannheim, Germany; 4I. Med. Klinik 
und Poliklinik, Mainz, Germany; 5Transgenic Facility Mainz, 
Mainz, Germany
Background and aims: Activated myofibroblasts (hepatic stel-
late cells) play a central role in liver fibrosis via expression 
of most of the excess extracellular matrix (ECM) that charac-
terizes fibrosis and cirrhosis . In contrast to collagen I which 
is mainly expressed in bone, collagen III expression is largely 
restricted to soft tissue (myo-) fibroblasts .For studying gene func-
tions in vivo it is desirable to target inducible gene disruptions 
exclusively to the tissue of choice using cell type specific gene 
promoters . We generated a mouse line with a myofibroblast 
specific Col3a1 promoter controlling tamoxifen-inducible Cre 
(CreERT2), as a novel in vivo tool to address functions of tar-
get genes relating to liver fibrosis and to predict novel tar-
gets for effector cell specific anti-fibrotic therapies . Methods 
and Results: A bacterial artificial chromosome (204 kb BAC 
containing the full-length mouse Col3a1 gene, RP23-324D9) 
from a genomic library (Children’s Hospital Oakland Research 
Institute) was used for recombineering in a EL250 bacteria tar-
geting cassette encoding CreERT2 and a kanamycin resistance 
gene flanked by two FRT sites . This construct was integrated 
into the ATG-start codon of the Col3a1 gene by homologous 
recombination . The FRT-flanked kanamycin resistance cassette 
was subsequently deleted by arabinose-induced expression 
of Flp recombinase . The purified, linearized Col3a1-CreERT2 
BAC DNA fragment was microinjected into the pronucleus of 
C57BL/6N oozytes . Transgenic founder mice were identified 
by PCR genotyping of tail tips . To test the CreERT2 mouse line, 
a double-fluorescent Cre reporter mouse that expresses mem-
brane-targeted tandem dimer Tomato (mT) prior to Cre-medi-
ated excision and membrane-targeted green fluorescent protein 
(mG) expressed after excision was used . Bi-transgenic Col3a1-
CreERT2/Tomato mice were treated with CCl4 for three weeks, 
to induce liver fibrosis and with tamoxifen for the last five days 
to induce Cre recombination . Thereafter, mice were analyzed 
in vivo using confocal laser scanning microscopy showing 
a massive GFP signal compared to control animals without 
tamoxifen treatment . Conclusions: We generated a conditional 
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Col3a1a-CreERT2 mouse that promises to be highly useful for 
the study of myofibroblast activation, gene expression and anti-
fibrotic target discovery in liver fibrosis .
Disclosures:
The following people have nothing to disclose: Olena Molokanova, Kai Schönig, 
Shih-yen Weng, Xiao-yu Wang, Dennis Strand, Swetlana Ohngemach, Leonid 
Eshkind, Detlef Schuppan
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Genome-wide analysis of XBP1 binding in regenerating 
liver chromatin reveals a key role in autophagic regula-
tion
Josepmaria Argemi1, Theresia Kress2, Haisul C. Chang3, Cristina 
Bertolo1, Roberto Ferrero1, Haritz Moreno3, Victor Segura1, Iker 
Uriarte3,4, Matias A. Avila3,4, Bruno Amati2, Jesus Prieto3,6, Tomas 
Aragon1,5; 1Gene Therapy and Regulation of Expression. CIMA. 
University of Navarra., Pamplona, Spain; 2Italian Institute of Tech-
nology, Milan, Italy; 3Department of Hepatology. CIMA. Univer-
sity of Navarra, Pamplona, Spain; 4CiberEhd, Pamplona, Spain; 
5IdisNa, Pamplona, Spain; 6Hepatology, Clinica Universidad de 
Navarra, Pamplona, Spain
Background and aim: X-box binding protein 1 (XBP1) is a 
major, well-conserved component of the unfolded protein 
response (UPR) . In the liver, XBP1-dependent transcription 
contributes not only to the proper folding of membrane and 
secreted proteins, but also to the development of the embryonic 
liver and the control of metabolism and inflammation in adult 
hepatocytes . While XBP1 expression is strongly activated after 
partial hepatectomy (PH), its precise role in liver regeneration 
remains still unknown . The aim of this work was to identify the 
genes directly regulated by hepatic XBP1 under physiological 
conditions and in the regenerating liver, and establish the role 
and functional relevance of XBP1 in liver regeneration after 
PH . Methods: Mice were subjected to two-thirds PH, sacrificed 
at different time points after liver surgery and characterization 
of UPR activation was performed . To full identify the binding 
sites of XBP1 in the genome, chromatin immunoprecipitation 
coupled with deep sequencing of DNA (ChIP-seq) was per-
formed under basal conditions and after PH . To explore the 
relevance of XBP1-dependent transcription during regenera-
tion, hepatic XBP1 expression was knocked-down in vivo by 
means of a recombinant adenovirus expressing a specific 
shRNA . IL6 knock-out mice were used to assess dependency 
of XBP1 activation on IL6 axis . Results: Here we document and 
characterize UPR activation during liver regeneration . XBP1 
expression is enhanced during the priming phase in an inter-
leukin 6 (IL6)–dependent manner . ChIP seq analysis revealed 
the transcriptomic XBP1 program in the liver under physiolog-
ical and regenerative conditions . Autophagy is a key process 
regulated by XBP1 through its direct binding to the promoter 
of key autophagic mediators . XBP1-dependent transcriptional 
regulation is necessary for the successful liver regeneration, 
since XBP1-deficient mice undergo hepatocellular hypertrophy, 
altered cell cycle, high levels of liver injury and necrosis after 
PH . Conclusion: XBP1 directly controls a wide set of genes in 
the liver under physiological and inflammatory/regenerative 
conditions . Here, we uncover a key role of XBP1 as stress-in-
duced regulator of the autophagic capacity of hepatocytes, 
needed to sustain protein homeostasis and ensure the correct 
liver regeneration .
Disclosures:
The following people have nothing to disclose: Josepmaria Argemi, Theresia 
Kress, Haisul C . Chang, Cristina Bertolo, Roberto Ferrero, Haritz Moreno, Victor 
Segura, Iker Uriarte, Matias A . Avila, Bruno Amati, Jesus Prieto, Tomas Aragon
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Perioperative plasma glypican-3 levels predict the risk 
of post-operative recurrence in hepatocellular carci-
noma patients
Kazuya Ofuji1,2, Keigo Saito1, Takuto Nosaka2, Kazuto Taka-
hashi2, Tatsushi Naito2, Hidetaka Matsuda2, Masahiro Ohtani2, 
Katsushi Hiramatsu2, Tomoyuki Nemoto2, Yasunari Nakamoto2, 
Tetsuya Nakatsura1; 1National Cancer Center, Division of Cancer 
Immunotherapy, Exploratory Oncology Research and Clinical Trial 
Center, Kashiwa, Chiba, Japan; 2University of Fukui, Fukui, Japan
Background: Due to the high risk of recurrence after treat-
ments, prognosis of post-operative hepatocellular carcinoma 
(HCC) patients remains unsatisfactory . Glypican-3 (GPC3) is 
specifically overexpressed in HCC and has been recognized 
as a prognostic factor for HCC patients . Recent studies have 
shown the utility of GPC3 as a serum and immunohistochemi-
cal marker for the diagnosis of HCC . However, the diagnostic 
value of GPC3 as a predictive marker for recurrence of postop-
erative HCC remains unclear . Here, in this study, we evaluated 
the usefulness of GPC3 as a predictive marker using a novel 
sandwich enzyme-linked immunosorbent assay (ELISA) system 
in HCC patients after surgical resection . Methods: The ELISA 
system for detection of plasma GPC3 levels was established, 
by use of a newly-generated anti-GPC3 mouse monoclonal 
antibodies . Plasma samples were collected from 42 patients 
with HCC who underwent for surgical resection between 2008 
and 2010 . We measured plasma GPC3 levels by the ELISA 
system and GPC3 expression of immunohistochemical stain-
ing of surgical specimens, and evaluated the prognostic value 
of GPC3, retrospectively . Results: During follow-up period 
(median, 1431 days), HCC recurrence was occurred in 28 
cases after surgical resection (66 .7) . The cumulative probabil-
ity of recurrence rate was 35 .7, 52 .4 and 68 .0 at 1,2 and 3 
years . In the ELISA system, the sensitivity and specificity were 
32% and 92% . The positive rates of pre-operative GPC3 was 
14 .3 in non-recurrence group, and 39 .3% in recurrence group . 
And, post-operative GPC3 positive were 0% in non-recurrence 
group, and 35 .7% in recurrence group . In the immunohisto-
chemical analysis, GPC3 positive rates of resected specimen 
were 71% (27/38) in all cases, 58 .3% in non-recurrence 
group, and 77 .0% in recurrence group, respectively . By uni-
variate analysis, maximum tumor size(≥50mm), liver cirrhosis, 
vascular invasion, post-PIVKA-II positive, and post-GPC3 posi-
tive were found to be significantly related to recurrence . By mul-
tivariate analysis using Cox’s proportional hazard model, liver 
cirrhosis(HR:3 .089, 95%CI:1 .345-7 .096, p=0 .008), vascular 
invasion(HR:5 .926, 95%CI:2 .283-15 .382, p〈0 .001), post-PIV-
KA-II positive(HR:3 .375, 95%CI:1 .210-9 .414, p=0 .020), 
and post-GPC3 positive(HR:3 .008, 95%CI:1 .209-7 .484, 
p=0 .018) were found to be significant independent risk fac-
tors for recurrence . Conclusions: Current study suggests GPC3 
expression in immunohistochemcal staining and perioperative 
plasma GPC3 levels might help in identification of patients at 
high risk of recurrence of HCC after surgical resection .
Disclosures:
Kazuto Takahashi - Grant/Research Support: Hitachi Chemical Co ., Ltd
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Support: Sysmex Corporation, IDAC Theranostics, Inc ., Asahi Glass Co ., Ltd ., 
Noile-Immune Biotech, Takeda Pharmaceutical Company Ltd
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StARD1 overexpression through ACDase downregula-
tion contributes to hepatic mitochondrial cholesterol-me-
diated GSH depletion and liver injury in Niemann Pick 
type C disease
Sandra Torres1, Anna Baulies2, Raquel Fucho1, Carmen Gar-
cia-Ruiz1,2, Jose Fernandez-Checa1,2; 1Instituto Investigaciones 
Biomedicas Barcelona, CSIC, Barcelona, Spain; 2IDIBAPS and 
CIBEREHD, Barcelona, Spain
Niemann Pick type C (NPC) disease is a progressive lyso-
somal storage disorder caused by mutations in genes encoding 
NPC1/NPC2 proteins involved in intracellular cholesterol traf-
ficking . NPC disease is characterized by neurological defects 
and progressive liver disease, which can lead to premature 
death . While the primary biochemical feature of NPC disease 
is the intracellular accumulation of cholesterol and ganglio-
sides, predominantly in endolysosomes, mitochondrial choles-
terol (mchol) accumulation has been reported as well, but the 
underlying mechanism and contribution to the hepatic phe-
notype of NPC disease have not been determined . StARD1, 
a key cholesterol binging protein involved in the intramito-
chondrial cholesterol trafficking, is regulated by acid cerami-
dase (ACDase) via steroidogenic factor-1 . Further, as mchol 
loading depletes mitochondrial GSH (mGSH), a critical anti-
oxidant defense, we investigated the impact of mGSH recov-
ery by GSH ethyl ester (GSH-EE) or N-acetylcysteine (NAC) 
in liver injury and NPC pathology . Methods: Npc1-/- mice 
(BALB strain) were treated with GSH-EE (1 .25 mmol/kg) or 
NAC (2 .5 mmol/kg) at p7 every 12 hours . Liver and primary 
hepatocytes were isolated to examine StARD1, MLN64, acid 
ceramidase, mchol and mGSH, as well as oxidative stress, 
caspase activation and liver injury . Results: Increased StARD1 
levels (4-6 fold) and enhanced MLN64 expression (70-90%) 
was observed in liver of Npc1-/- mice with respect to Npc1+/+ 
littermates . These findings correlated with higher mchol (2-3 
fold) levels and mGSH depletion (50-60%) . Moreover, ACDase 
expression was decreased (70-80%) in liver of Npc1-/- mice . 
In vivo GSH-EE but not NAC treatment replenished mGSH lev-
els in liver from Npc1-/- mice and protected hepatocytes from 
H2O2-induced cell death . Protein carbonylation, caspase 3 
processing and activity and MitoSOXTM fluorescence increased 
in liver of Npc1-/- mice and these events were attenuated upon 
GSH-EE but not NAC treatment . Moreover, liver injury, inflam-
matory foci and hepatosplenomegaly increased in liver of 
Npc1-/- mice and these signs of liver disease were attenuated 
by GSH-EE treatment . Finally, GSH-EE but not NAC increased 
the maximal life span of Npc1-/- mice by 50-60% . Conclu-
sions: StARD1 upregulation through ACDase downregulation 
underlies mchol accumulation and subsequent mGSH deple-
tion, whose recovery by GSH-EE improves the liver phenotype 
of NPC disease . Hence, mGSH replenishment is a potential 
novel approach for the treatment of liver disease in the lyso-
somal NPC disease
Disclosures:
The following people have nothing to disclose: Sandra Torres, Anna Baulies, 
Raquel Fucho, Carmen Garcia-Ruiz, Jose Fernandez-Checa
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Multi-regional integrative genomic analysis reveals 
intra-tumor heterogeneity in a subset of hepatocellular 
carcinoma 
Amanda J. Craig1, Mehmet E. Ahsen2,3, Carlos Villacorta-Martin1, 
Xintong Chen3, Ismail Labgaa1, Ashley Stueck4, Delia D’Avola1,8, 
Stephen Ward4, M. Isabel Fiel4, Ganesh Gunasekaran5, Josep 
Llovet1,6, Swan N. Thung4, Myron E. Schwartz5, Bojan Losic3, 
Gustavo Stolovitzky2,3, Augusto Villanueva1,7; 1Division of Liver 
Diseases, Liver Cancer Program, Department of Medicine, Tisch 
Cancer Institute, Icahn School of Medicine at Mount Sinai, New 
York, NY; 2T. J. Watson Research Center, IBM, Yorktown Heights, 
NY; 3Division of Genetics and Genomics, Icahn School of Medicine 
at Mount Sinai, New York, NY; 4Department of Pathology, Icahn 
School of Medicine at Mount Sinai, New York, NY; 5Department 
of Surgery, Liver Cancer Program, Tisch Cancer Institute, Icahn 
School of Medicine at Mount Sinai, New York, NY; 6HCC Transla-
tional Research Group, BCLC Group, IDIBAPS, CIBERHD, Hospital 
Clinic, Catalonia, Spain; 7Division of Hematology and Medical 
Oncology, Department of Medicine,, Icahn School of Medicine at 
Mount Sinai, New York, NY; 8Centro de Investigación Biomédica 
en Red de Enfermedades Hepáticas y Digestivas (CIBEREHD), Pam-
plona, Spain
Introduction: Hepatocellular carcinoma (HCC) is a morpho-
logically heterogeneous tumor . The aim of this study is to 
catalogue molecular intra-tumor heterogeneity using an inte-
grative genomic approach . Methods: Multi-region sampling 
was performed on single nodules from 10 HCC patients treated 
with resection . Each region was subjected to a) histological 
evaluation, b) RNA-seq (Poly-A enriched), c) targeted DNA 
deep sequencing of the most prevalent mutations in HCC 
(Agilent SureSelect®, 58 genes) and d) SNP arrays (Illumina 
HumanOmni2 .5) to assess copy number alterations (CNAs) . 
Heterogeneous tumors were defined as those with at least one 
non-clustering outlier region as per multidimensional scaling 
(MDS) . Data analysis included consensus clustering, differen-
tial gene expression, gene set enrichment analysis, and HBV 
expression . Somatic mutations were identified using Varscan2 
and functionally annotated with SIFT and Polyphen . CNAs were 
identified using the allele specific copy number analysis of 
tumors (ASCAT) algorithm . Results: Patients were mostly males 
(7/10) with an average age of 59 years . Median tumor size 
was 53 mm, and HBV was the predominant etiology (5/10) . 
The study included 38 HCC samples (median 4 regions per 
patient) and 16 adjacent non-tumoral tissues (median 2 per 
patient) . MDS and consensus clustering identified heteroge-
neity in 3/10 patients, which correlated with intra-tumoral 
variability in grade and inflammatory infiltrate as per histol-
ogy . HBV expression had regional tumor variation in 2/3 
heterogeneous patients . Regions of the same tumor showed 
high concordance of gene expression when compared to each 
other, with the exception of the heterogeneous tumors (Spear-
man’s 0 .96 vs 0 .85) . Hierarchical clustering using enrichment 
scores of the 50 Hallmark Gene Sets further confirmed func-
tional heterogeneity (FDR<0 .05) in these 3 patients, mostly 
in metabolic and immune gene sets . Candidate HCC drivers 
such as LIN28B (Cancer Cell 2014) were up-regulated (>50 
fold, FDR<0 .001) in 1/5 regions of a heterogeneous tumor . 
Somatic mutations were identified in 7/9 patients including 
TP53 (2/9), CTNNB1 (2/9) and JAK1 (1/9) . Heterogeneous 
patients showed an asymmetric distribution of mutations affect-
ing PDGFRB, CDKN2A, and ARID2 . Sub-clonal CNAs were 
also detected in patients with transcriptomic heterogeneity . 
Conclusions: Integrative genomic analysis of gene expression, 
mutations, and CNA upon multi-regional HCC sampling iden-
tifies molecular heterogeneity in 3/10 HCCs, with at least one 
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tumor region behaving as a transcriptomic outlier . These outli-
ers show unique histological features and selective de-regula-
tion of candidate HCC drivers (e .g ., LIN28B) .
Disclosures:
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Integrative role of histone lysine demethylase LSD1/2 in 
liver cancer metabolism
Katsuya Nagaoka1,2, Shinjiro Hino3, Akihisa Sakamoto3, Jack 
R. Wands1, Mitsuyoshi Nakao3, Yutaka Sasaki2; 1Liver Research 
Center, Rhode Island Hospital and the Alpert Medical School of 
Brown University, Providence, RI; 2Department of Gastroenterology 
& Hepatology, Graduate School of Medical Sciences, Kumamoto 
University, Kumamoto, Japan; 3Medical Cell Biology, Institute of 
Molecular Embryology and Genetics, Kumamoto University, Kuma-
moto, Japan
Background & Aim: Regulation of gene expression are involved 
in epigenetic factors including the histone methylation/acetyla-
tion . Liver disorders are caused often by metabolic dysfunctions 
which are associated with acquired factors such as lifestyle 
factors, suggesting an underlying epigenetic aberration in 
response to the cellular metabolic state . However, epigenetic 
mechanisms in the pathogenesis of metabolic disorders includ-
ing cancer remain to be elucidated . Here, we focus on lysine 
(K)-specific demethylase LSD1 and its family enzyme LSD2, 
both of which are histone H3K4 demethylases . Overexpression 
of LSD1 has been reported to be related to various cancers . To 
determine the role of LSD1/2 in energy metabolism in the liver 
cancer, we performed multi-omics analyses using transcriptome 
and metabolome in a human liver carcinoma cell line . Meth-
ods: Transcriptome analysis and bioinformatic approach using 
gene set enrichment analysis (GSEA) were employed to identify 
the target genes of LSD1/2 using specific siRNAs in HepG2 
cell . We characterized metabolic properties of the LSD1/2- 
depleted HepG2 cells using the combination of metabolo-
mic profiling methods, capillary electrophoresis time-of-flight 
mass spectrometry (CE-TOF-MS) and Liquid chromatography 
(LC) TOF-MS . Immuno-histochemical staining of human hepa-
tocellular carcinoma (HCC) tissues was performed to exam-
ine the expression profile of LSD1/2 . Results: An integrated 
transcriptome and metabolome analysis in LSD1-knockdowned 
HepG2 cells using specific siRNA demonstrates that LSD1 acti-
vates glycolytic metabolism with a concurrent inactivation of 
mitochondrial respiration, thereby causes the metabolic state 
switch known as the Warburg effect, a typical metabolism of 
glycolysis independent on oxygen state in cancer cells . The 
result was validated by glucose uptake assay and mitochon-
drial respiration analysis . In addition, a similar analysis in 
LSD2-knockdown HepG2 cells indicates that LSD2 depletion 
leads to permit excessive fatty acid influx and metabolism . 
Therefore, LSD2 might negatively regulate lipid metabolism 
genes and fatty acid availability . Furthermore, we found both 
LSD1/2 are overexpressed in human HCC tissues by immu-
no-histochemical studies . Thus, these results suggest that LSD1 
might mediate energy production through activating glycoly-
sis and repressing mitochondrial respiration, and LSD2 might 
reduce the dependence on mitochondrial respiration through 
suppressing fatty acid uptake in liver cancer cells . Conclusion: 

We propose an integrative hepatic cancer metabolism map, in 
which LSD1/2 epigenetically coordinate expression of glucose 
and lipid metabolism related genes in HCC cells .
Disclosures:
The following people have nothing to disclose: Katsuya Nagaoka, Shinjiro Hino, 
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Identification of microRNAs involved in the resistance to 
sorafenib in hepatocellular carcinoma
Takayuki Kogure1, Jun Inoue1, Eiji Kakazu1, Masashi Ninomiya1, 
Teruyuki Umetsu1, Satoshi Takai1, takuya Nakamura1, Yasuteru 
Kondo2, Tooru Shimosegawa1; 1Gastroenterology, Tohoku Univer-
sity Graduate School of Medicine, Sendai, Japan; 2Hepatology, 
Sendai Kousei Hospital, Sendai, Japan
Background: Sorafenib is the only effective systemic therapy 
for hepatocellular carcinoma (HCC) . It shows cytotoxicity on 
HCC cells in vitro but its clinical response is disease stabi-
lization . Sorafenib inhibits angiogenesis, which can lead to 
severe hypoxia in the tumor . It has been reported that hypoxia 
is closely related to resistance to many types of anticancer 
drugs . We hypothesized that hypoxia induces resistance to 
sorafenib through the activation of autophagy, which results 
in the clinically modest efficacy of sorafenib . We investigated 
the involvement of autophagy regulated by microRNAs in the 
hypoxia-induced resistance to sorafenib in HCC . Methods: 
HCC cell lines, PLC/PRF/5 (PLC5), Li7, HepG2, and Huh7 
were cultured in 95% air and 5% CO2 (normoxia) or in 94% 
N2 with 1% O2 and 5% CO2 (hypoxia) . Anchorage-dependent 
proliferation and the induction of apoptosis were assessed . The 
involvement of autophagy was assessed by detecting LC3 and 
p62 and by treating cells with chloroquine (CQ), an inhibitor of 
autophagy . The genome-wide profiling of microRNAs was ana-
lyzed by performing small RNA-sequencing with the Illumina 
HiSeq2500 in HCC cells treated with sorafenib under normoxia 
and hypoxia . Results: After 24 hr of cell culture under hypoxia, 
PLC5 and Li7 showed significant increases of HIF1α but no 
significant change was observed in the growth curve through 
96 hr of culture . Sorafenib inhibited the proliferation of cells in 
a concentration-dependent manner and this effect was reduced 
in the hypoxic condition with an IC50 (normoxia/hypoxia, μM) 
of 5 .9/9 .4 in PLC5, 7 .4/11 .4 in Li7, 12 .1/14 .5 in Huh7, and 
6 .9/11 .7 in HepG2 . Incubation with sorafenib (5 and 10 μM) 
for 24 hr induced apoptosis by 14 .6% and 23 .8% in PLC5 
under normoxia, but 10 .5% and 13 .1% under hypoxia . The 
increase of caspse-3/7 activity induced by sorafenib (5 and 
10 μM) was reduced by 77 .2% and 55 .3% under hypoxia . 
Co-treatment with CQ (50 μM) recovered the cytotoxicity of 
sorafenib (10 μM, 72 hr) by 70 .9% in PLC5 and 67 .3% in Li7 . 
148 microRNAs were differentially expressed in PLC5 treated 
with sorafenib in the normoxic condition (96 increased, 52 
decreased) . Among the 96 microRNAs increased, 6 were 
decreased in PLC5 treated with sorafenib under hypoxia . A 
combinatorial bioinformatics analysis identified tumor necrosis 
factor α (TNF-α) signaling as the most likely candidate that 
could be modulated by these microRNAs . Conclusion: Autoph-
agy is involved in hypoxia-induced resistance to sorafenib . The 
activation of autophagy could be regulated by TNF-α signaling 
via some microRNA . These observations identify these microR-
NAs as a promising target to overcome resistance to sorafenib 
in HCC .
Disclosures:
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Wnt 11 and hypoxia cooperatively determine hepatic 
zonation
Laura McEnerney1, Kara Duncan3, Sandra Elmasry1, Bo-Ram 
Bang1, Meng Li2, Toshio Miki4, Yatrik M. Shah5, Takeshi Saito1; 
1Medicine, University of Southern California, Los Angeles, CA; 
2Bioinfomatics, University of Southern California, Los Angeles, 
CA; 3Pathology, University of Southern California, Los Angeles, 
CA; 4Surgery, University of Southern California, Los Angeles, CA; 
5Molecular & Integrative Physiology, University of Michigan, Ann 
Arbor, MI
Aim: Hepatic zonality divides the hepatic lobule into three 
zones along the portal-central vein axis . The periportal zone 
(zone 1) is located adjacent to the hepatic artery and portal 
vein; hence, zone 1 is exposed to afferent blood rich in oxy-
gen, absorbed nutrients and gut-derived toxins . In contrast, the 
perivenous zone (zone 3) is exposed to deoxygenized and 
detoxified blood . These environmental factors likely regulate 
the zone-dependent gene expression of hepatocytes . Recent 
studies also suggest that zone 3 is critical for the homeostatic 
renewal of hepatocytes . This phenomenon is hypothesized to 
be regulated by the activation of canonical Wnt signaling . 
Moreover, the zone-dependent gradient of Wnt signaling 
seems to play a critical role in metabolic compartmentaliza-
tion of hepatocytes . However, the detailed regulatory mecha-
nisms that control zonation, and their relevance to humans, are 
poorly understood . Our present study investigates the zone-de-
pendent transcriptome of normal human liver tissue using Laser 
Capture Microdissection (LCM) with the goal of characterizing 
the regulatory mechanisms that shape hepatic zonation . Meth-
ods: Fresh frozen normal human liver sections were obtained 
under approved IRB . Cryostat-cut sections were used to col-
lect liver tissue from each zone with LCM . The extracted RNA 
was used to synthesize cDNA libraries with PCR amplification 
prior to deep sequencing . ANOVA analysis was used for dif-
ferential gene expression analysis . Subsequently, an in vivo 
mouse model of hepatocyte specific VHL gene deletion, as 
well as in vitro assays, were utilized for genetic and biochem-
ical studies . Results: A comprehensive transcriptome analysis 
of normal human liver zonation revealed 139 genes differen-
tially expressed in Zone 1 and 3 . The transcriptome and path-
way analysis identified enrichment of Wnt signaling inducible 
genes in zone 3 . In addition, the expression of Wnt11 was 
significantly higher in zone 3 . Our follow-up in vivo and in 
vitro studies revealed that the hypoxic environment of zone 3 
is necessary to sensitize hepatocytes to Wnt11 . Both chemi-
cally-induced hypoxia and hepatocyte specific VHL deletion 
augmented the expression of genes regulated by Wnt11 . Con-
clusions: Our comprehensive transcriptome analysis of hepatic 
zonation suggests that Wnt11 plays an important role in the 
regulation of hepatic zonation . Our results also indicate that 
the hypoxia in zone 3 sensitizes hepatocytes to Wnt11 . Thus, 
our results suggest that the synergism between hypoxia and 
Wnt11 signaling cooperatively shapes the metabolic compart-
mentalization of the liver and the site for the homeostatic self-re-
newal of the human liver .
Disclosures:
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CTGF And ADAMTS-7: A New Pair of Substrate and 
Protease Critical For Alcoholic Liver Fibrosis 
Liya Pi, Bryon E. Petersen; Pediatrics, University of Florida, Gaines-
ville, Gainesville, FL
Purpose: Connective tissue growth factor (CTGF) is a matricellu-
lar protein of the CCN (Cyr61/CTGF/NOV) family involved in 
a diverse variety of tissue repair . ADAMTS-7 (A disintegrin and 
metalloproteinase with thrombospondin type I repeat 7) is a 
secreted, multi-domain matrix-associated zinc metalloendopep-
tidase in the ADAMTS family regulating patho-physiological 
tissue remodeling . We have recently identified ADAMTS7 as a 
novel protease for CTGF during liver repair . This study aimed 
to determine the roles of these two molecules in the setting 
of alcoholic liver disease . Methods: CtgfΔhep/Δhep mice were 
generated from mice that contained two alleles of floxed Ctgf 
(Ctgffloxed/floxed) and an albumin-promoter-driven Cre transgene . 
Adamts7 null mice contained two targeted Adamts7 alleles 
carrying the LacZ reporter cassettes . For alcoholic induced liver 
injury, CtgfΔhep/Δhep, Adamts-7-/-, and wild type C57BL6 mice 
were fed with 1% ethanol (vol/vol) for two days . Then, ani-
mals will be switched to 2% ethanol (vol/vol) corresponding to 
11% of total calories in the diet until experimental end point . 
One intraperitoneal injection of CCl4 (1 .59 mg/g body weight) 
was given after the first week of 2% ethanol feeding to cause 
acute CCl4 intoxication and moderate ethanol exposure . For 
the induction of alcoholic fibrosis, animals were given CCl4 
injection twice a week for total three weeks . In all experiments, 
livers and sera were harvested at 48 hours after the last CCl4 
injection . X-gal staining was used to label cells expressing the 
Adamts7 targeted allele based on β-galactosidase activity . 
Ctgf and Adamts-7 expression were determined in immuno-
histochemistry and RT-PCR analysis . Apoptosis in hepatocytes 
was labeled by cleaved caspase 3 (CC3) while hepatocyte 
proliferation was labeled by Ki67 marker . Liver fibrosis was 
analyzed by alpha-smooth muscle actin and pro-collagen type 
I at mRNA and protein levels . Results: Liver damage caused by 
acute CCl4 intoxication and moderate ethanol exposure was 
associated with CC3+ apoptotic hepatocytes around pericen-
tral zones and Ki67+ proliferating hepatocytes around peri-
portal areas . Immunohistochemical analyses show that CTGF 
protein was highly induced in periportal hepatocytes whereas 
ADAMTS-7 was mainly in pericentral areas . In contrast, CTGF 
and ADAMTS-7 were mainly induced around fibrotic septa 
during alcoholic fibrosis . Deletion of CTGF or ADAMTS7 
affected hepatic inflammation, hepatocyte proliferation and 
apoptosis as well as liver fibrosis in knockout mice . Conclusion: 
Both CTGF and ADAMTS-7 are critical regulators involved in 
alcoholic liver injury .
Disclosures:
The following people have nothing to disclose: Liya Pi, Bryon E . Petersen
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MRI-visible liposome for targeted therapy in combina-
tion with sorafenib and MAPK14 siRNA aimed at over-
coming Resistant Hepatocellular Carcinoma
Pei-yi Xie, Xiao-Chun Meng, Zhi-yang Zhou; Department of Radiol-
ogy, The Sixth Affiliated Hospital of Sun Yat-sen University, Guang-
zhou, China
Purpose: Sorafenib (SF) is the only first-line molecular targeted 
drug against advanced-stage hepatocellular carcinoma (HCC) . 
However, it has relatively limited benefits to patients with high 
chemoresistance of HCC . So far, mitogen-activated protein 
kinase 14(MAPK14)-dependent activation of MEK-ERK and 
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ATF2 signaling may be the key to mediate sorafenib resis-
tance . The purpose of this study was to prepare multifunctional 
targeted liposome, which has the properties of efficient tar-
geting HCC (conjugated with a HCC specific targeting sin-
gle-chain antibody glypican, scAbGPC3) and is loaded with 
sorafenib/MAPK14 siRNA to overcome sorafenib resistance 
in HCC therapy and to monitor therapy effect with MRI . Meth-
ods: Sorafenib, SPION and MAPK14 siRNA were loaded into 
liposome . scAbGPC3-LP-SPION/SF/ siRNA liposome was pre-
pared . scAbGPC3-LP-SPION/SF, scAbGPC3-LP-SPION/siRNA, 
LP-SPION/SF/siRNA, LP-SPION/SF, LP-SPION/siRNA lipo-
somes were used as controls . HCC cells’ uptake of liposome 
was assessed by Prussian blue staining . The inhibitory prolifer-
ation effect of liposome was assessed by MTT assay and apop-
totic analysis by flow cytometry . MRI monitored cells’ signal 
intensity after incubation with different liposomes . RT-PCR and 
Western Blot were used to analyze the expression of MAPK14 
mRNA and protein, respectively . Orthotopic HCC models of 
SD rats were established . In vivo, after liposome injection via 
tail vein  . Therapy effect was dynamically tracked by MRI  . The 
anti-tumor effect was assessed via various approaches such as 
mortality rate determination, serum biochemical analysis, his-
tological, immunohistochemical and genetic analysis . Results: 
scAbGPC3-LP-SPION/SF/ siRNA liposome demonstrated low 
cytotoxicity and effective drug/siRNA delivery and the thera-
peutic effect . In vitro, the results showed that liposome could 
achieve effective cellular internalization and siRNA MAPK14 
transfection efficiency, induce significant downregulation of the 
MAPK14 mRNA and protein, and inhibit of cell proliferation . 
In vivo antitumor efficacy showed that liposome was superior 
to that of other treatments on drug resistant HCC (p<0 .05) 
 .The imaging capability confirmed that liposome could be an 
effective contrast agent . The design of liposome allowed the 
MRI-guided in vivo visualization of the delivery and biodis-
tribution . Conclusion: Our data revealed that Multifunctional 
targeted liposome (scAbGPC3-LP-SPION/SF/siRNA) could be 
an efficient strategy to co-deliver SF and MAPK14 siRNA for 
therapy of drug resistant HCC . And our findings also indicated 
that liposome could be used as the promising nano-carriers for 
the MRI-guided in vivo visualization of the delivery and HCC 
treatment .
Disclosures:
The following people have nothing to disclose: Pei-yi Xie, Xiao-Chun Meng, Zhi-
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CHOP deficiency attenuates liver ischemia reperfusion 
injury in mice
Seidai Wada1, Etsuro Hatano3, Keiko Iwaisako2, Tomoaki Yoh1, 
Naohiko Namakura1, Masayuki Okuno1, Yosuke Kasai1, Satoru 
Seo1, Kojiro Taura1, Shinji Uemoto1; 1Department of Surgery, 
Graduate School of Medicine, Kyoto University, Kyoto, Japan; 
2Department of Target Therapy Oncology, Kyoto University Grad-
uate School of Medicin, Kyoto, Japan; 3Department of Surgery, 
Hyogo College of Medicine, Nishinomiya, Japan
Background Hepatic ischemia reperfusion injury is one of the 
main causes of liver dysfunction after liver surgery . Recently, 
involvement of endoplasmic reticulum (ER) stress in various dis-
eases has been shown, such as neurodegenerative disease, 
diabetes mellitus, atherosclerosis, heart disease, and liver dis-
ease . CAAT/enhancer binding protein (C/EBP)-homologous 
protein (CHOP) is a transcriptional regulator induced by ER 
stress and is a key molecule in ER stress-mediated apoptosis . 
The aim of this study was to investigate the role of CHOP 
deficiency in hepatic ischemia reperfusion injury . Methods 

Wild-type (WT) and CHOP-deficient mice were subjected to 
70% hepatic ischemia for 60 min . Liver tissues and blood sam-
ples were collected at 3 and 6 h reperfusion to evaluate liver 
injury Results At 3 h after reperfusion, CHOP expression was 
upregulated in WT mice . At 6h after reperfusion, AST and 
ALT in CHOP-deficienct mice were significantly lower (AST: 
3787 ± 884 IU/L vs 2543 ± 734 IU/L, p<0 .05; ALT: 8437 
± 1977 vs 5083 IU/L ± 2348 IU/L, p<0 .05) . Hematoxylin 
and Eosin staining demonstrated extended necrotic area, sinu-
soidal congestion, and vacuolization were observed in WT 
liver, which were attenuated in CHOP-deficient mice . In TUNEL 
staining showed apoptotic and necrotic cells were significantly 
reduced in CHOP-deficient mice, concomitant with lower lev-
els of cleaved caspase-3 expression . Conclusion Hepatic isch-
emia reperfusion injury enhaced CHOP expression . CHOP 
deficiency attenuates liver ischemia reperfusion injury through 
inhibiting apoptosis .
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Induction of hepatic stellate cell senescence by stem cell 
derived extracellular vesicles and microRNAs during 
alcoholic liver injury
Sugeily RamosLorenzo1,2, Kelly McDaniel1,2, Tianhao Zhou1,2, 
Heather L. Francis1,2, Nan Wu1,2, Julie Venter1,2, Ying Wan1,2, 
Keisaku Sato1,2, Shannon S. Glaser1,2, Gianfranco Alpini1,2, Fan-
yin Meng1,2; 1Digestive Disease Research Center, Baylor Scott & 
White Helathcare, Texas A&M HSC College of Medicine, Temple, 
TX; 2Central Texas Veterans Health Care System, Temple, TX
Background: Senescence of activated stellate cells limits hepatic 
fibrogenesis . Stem cell-derived extracellular vesicles (EVs) and 
their related microRNAs mediate genetic changes that promote 
recovery of liver disorders . The present study aimed to char-
acterize the functional role of liver stem cell-derived EVs and 
specific miRNAs in the regulation of hepatic stellate cell senes-
cence during alcohol induced liver injury . Methods: microRNA 
expression was assessed using microarray and real-time PCR 
assays in isolated EVs from human mesenchymal stem cells 
(MSCs) and liver stem cells (LSCs) . HSCs were also isolated 
from lin28 knockout mice with or without ethanol feeding for 5 
weeks by laser capture microdissection (LCM) and the senes-
cence and fibrosis genes were evaluated by Western blot and 
real-time PCR analysis . Results: We found that the expression 
of several miRNAs was consistently up-regulated in both MSCs 
and LSC- derived EVs compared to normal hepatocyte-derived 
EV controls, including let-7 family members . Meanwhile, the 
total liver histopathology score was increased in ALD mice rel-
ative to control mice, and significantly reduced in the liver from 
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lin28-/- mice + ALD, along with enhanced HSC senescence 
and significant increases of let-7 family members . Treatment of 
human HSCs with TGF-β/LPS (20 ng/ml) for 72 hr induced a 
significant decrease of let-7a and let-7b in both the activated 
and control states . Transfection of let-7a and let-7b precursors 
in human HSCs markedly induced the expression of cellular 
senescence markers p16 and CCl2, and blunted the enhanced 
expression of α-SMA, collagen a1, MMP-2 and MMP-9 (key 
genes involved in the activation of HHSCs) by TGF-β/LPS treat-
ment . Treatment with MSC/LSC derived EVs (30 μg/ml, 72 
hr) phenocopied the senescence/anti-fibrosis effects of let-7 
overexpression in activated HHSCs by TGF-β/LPS . A comple-
mentary mass spectrometry-based proteomics approach with 
luciferase reporter assay identified TLR4, the key LPS receptor, 
as putative let-7 cluster target . Furthermore, the expressions 
of senescent hepatic stellate markers and verified let-7 target 
genes, including α-SMA, collagen a1, p16, CCl2, TLR4, MMP-
2, MMP-9 and TIMP-3, were significantly altered in liver spec-
imens and LCM isolated HSCs from lin28 knockout mice with 
ethanol feeding relative to WT ALD mice controls, suggested 
the functional role of let-7 induced cellular senescence during 
alcoholic liver injuries . Conclusion: Our findings provide new 
insight into the function of specific miRNAs in stem cell-derived 
EVs regulating HSC senescence, and their therapeutic poten-
tials in alcoholic liver injury and fibrosis .
Disclosures:
The following people have nothing to disclose: Sugeily RamosLorenzo, Kelly 
McDaniel, Tianhao Zhou, Heather L . Francis, Nan Wu, Julie Venter, Ying Wan, 
Keisaku Sato, Shannon S . Glaser, Gianfranco Alpini, Fanyin Meng

541
Loss of p19Arf accelerates progression of H-ras12V 
driven HCC in mice
Dragana Kopanja, Akshay Pandey, Shuo Huang, Grace Guzman, 
Pradip Raychaudhuri; UIC, Chicago, IL
Ras-signaling pathway is found to be ubiquitously activated 
in human hepatocellular carcinoma (HCC) through epigenetic 
silencing of the Ras-regulators . Male mice that express H-ras12V 
under control of albumin promoter develop liver tumors at age 
of 8-9 months, with penetrance of almost 100% . To investigate 
role of tumor suppressor p19Arf in H-ras12V-driven HCC pro-
gression, we crossed H-ras12V mice with p19Arf knockout 
(p19Arf -/-) mice . We found that in this mouse model, loss 
of p19Arf accelerates progression of H-ras12V-driven HCC . 
Moreover, survival of male mice with albumin driven expres-
sion of H-ras12V was significantly shortened in p19Arf null 
animals . While all p19Arf +/+ H-ras12V male mice were alive 
at 10 months of age (24 mice total), male p19Arf -/- H-ras12V 
mice started dying at 4 months of age . All male p19Arf -/- 
H-ras12V mice that we generated (15 mice total), died by 9 
months of age . After harvesting livers from mice of both gen-
otype, we found that tumors in p19Arf null background were 
larger (with diameter larger than 2cm in 20% of tumors) . More-
over, harvested p19Arf null livers reached up to 40% of total 
body weight . Surprisingly, we did not observe metastasis in 
p19Arf -/-H-ras12V mice . p19Arf deletion also affected growth 
pattern of H-ras12V driven HCC . While more than 95% of the 
tumors in p19Arf +/+ background exhibited fatty changes, 
HCCs in p19Arf -/- mice were histologically more diverse . They 
displayed solid, trabecular and pseudoglandular growth pat-
tern, and some fatty changes as well . Thus, p19Arf-/- H-ras12V 
HCCs are heterogeneous, just as human HCCs . Furthermore, 
Arf-/- H-ras12V driven liver tumors were necrotic and less dif-
ferentiated compered to Arf+/+ H-ras12V tumors . Addition-

ally, tumors deficient for p19Arf expressed higher levels of 
FoxM1, CD44, CD90, IL6 and TGFβ .
Disclosures:
The following people have nothing to disclose: Dragana Kopanja, Akshay Pan-
dey, Shuo Huang, Grace Guzman, Pradip Raychaudhuri

542
Development of Image-guided, Liver Lobe-specific 
Hydrodynamic Gene Delivery Method for Gene Therapy 
in Liver Diseases
Kenya Kamimura, Takeshi Yokoo, Hiroyuki Abe, Yuji Kobayashi, 
Hirokazu Kawai, Satoshi Yamagiwa, Shuji Terai; Division of Gas-
troenterology and Hepatology, Graduate School of Medical and 
Dental Sciences, Niigata University, Niigata, Japan
Background & Aims: Hydrodynamic gene delivery (HGD) has 
been developed and used to examine therapeutic effect of 
genes in small animals . Recent achievement showed success-
ful anti-fibrotic effect of MMP13-HGD in a rat liver fibrosis 
model . Taking advantage of simplicity and efficiency of the 
procedure, we have modified the original procedure of hydro-
dynamic tail vein injection in rodents, developed an image-
guided, liver lobe-specific HGD procedure, and evaluated its 
safety and efficacy on dog livers in this study . Methods: Our 
new procedure involves an image-guided catheter insertion to 
the lobular hepatic veins in the dogs followed by HGD using 
a newly-developed injector for clinical use . We employed a 
series of optimized parameters, including the location of the 
balloon catheter in the hepatic vein, intravascular pressure 
upon injection, injection volume, and sequential injections to 
multiple lobes of the liver that is receiving injections . For the 
assessment of site-specificity and safety, we performed HGD of 
luciferase gene expressing plasmid (pCMV-Luc) in combination 
with ultrasonography, computed tomography, laparoscopy, 
and serum biochemical analyses upon the procedure . For the 
assessment of effectiveness of this procedure, we performed 
HGD of human factor IX-expressing plasmid (pBS-hFIX) in dogs 
and investigated the short- and long-term effects of the pro-
cedure . Results: The imaging modalities clearly demonstrated 
the site-specific distribution of the plasmid solution, and lucif-
erase activity showed site-specific gene expression . We also 
demonstrated that plasma levels of human factor IX and coag-
ulation activity in our dog model increased from the baseline 
levels of ~20 ng/ml and ~10% to 20,000 ng/ml and 35%, 
respectively, within 1 week of HGD and were sustained for 4 
weeks thereafter . Immunohistochemical staining further con-
firmed transgene expression in hepatocytes . Regarding safety 
assessment, we demonstrated that the impact of the procedure 
is localized only to the site of injection in the liver and does 
not impact the respiratory or cardiovascular systems or long-
term body weight . Histological analysis showed a significant 
expansion of sinusoids at the injected site to 200% of their 
original size which recovered within a few days . Serum anal-
ysis showed a transient increase in the level of hepatobiliary 
enzymes which recovered within 4 days, and no change in sys-
temic inflammatory cytokines . Conclusion: The results of these 
preclinical assessments in this study show that the future clinical 
application of image-guided, liver lobe-specific HGD is useful 
to treat human liver disease .
Disclosures:
The following people have nothing to disclose: Kenya Kamimura, Takeshi Yokoo, 
Hiroyuki Abe, Yuji Kobayashi, Hirokazu Kawai, Satoshi Yamagiwa, Shuji Terai
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543
MicroRNA 17-92 induces methylation of hepatitis B 
virus DNA in human hepatoma cells
Jung Wha Chung1, Jae Hee Choi1, In Young Moon1, Eun Sun 
Jang1, Sook-Hyang Jeong1,2, Jin-Wook Kim1,2; 1Internal medicine, 
Seoul National University Bundang Hospital, Seongnam, Korea 
(the Republic of); 2Department of Internal Medicine, Seoul National 
University College of Medicine, Seoul, Korea (the Republic of)
Background Small RNAs mediate transcriptional control of 
gene expression by histone modification and DNA methylation 
in plants, and were relatively not well-established in mamma-
lian cells . We have shown that exogenous small RNAs induce 
methylation of hepatitis B virus (HBV) genome in hepatoma 
cell lines . Interestingly, we also found that our short hairpin 
RNA which induces HBV DNA methylation has sequence sim-
ilarity with human microRNAs from miR-17-92 cluster, which 
also targets HBV in our previous study . We hypothesized that 
endogenous microRNA induces methylation of viral genome in 
human cells, and this study supported our prediction . Methods 
HepAD38 cells, a cell line which permits HBV replication under 
the control of tetracycline-responsive promoter were used for in 
vitro HBV replication model . MicroRNA expression plasmids 
containing precursor sequences of the miR-17-92 cluster were 
transfected to HepAD38 cells to over-express miR-17-92, and 
peptide nucleic acids against miR-17-92 were used to suppress 
the activity of miR-17-92 . Methylation of HBV covalently closed 
circular DNA was assessed by methylation-specific PCR, and 
HBV relaxed circular DNA was quantified by real-time qPCR 
and Southern blotting . Results Over-expression of miR-17-92 
increased degree of methylation of HBV genome, whereas 
suppression of miR-17-92 by peptide nucleic acid decreased 
endogenous HBV methylation . Methylation of HBV genome 
was associated with down-regulation of HBV expression . 
Conclusions MiR-17-92 cluster suppresses HBV replication by 
inducing methylation of complementary HBV covalently closed 
circular DNA .
Disclosures:
The following people have nothing to disclose: Jung Wha Chung, Jae Hee Choi, 
In Young Moon, Eun Sun Jang, Sook-Hyang Jeong, Jin-Wook Kim

544
Liver microenvironment dependent regulation of alter-
native splicing factors
Hualin Wang, Bouchra Lekbaby, Cecilia Patitucci, Ganna 
Panasyuk, Anne-Marie Cassard-Doulcier, Isabelle Chemin, Dina 
Kremsdorf, Patrick Soussan; INSERM, Paris, France
Alternative splicing (AS) could produce different splice isoforms 
of mRNA, which are commonly found to be enriched in injured 
liver compared to normal tissue . The regulation of AS can 
result either from mutation in cis-regulatory elements within the 
affected genes or from altered activity of trans-acting factors . 
Recent studies in human and mouse suggested the modulation 
of trans-acting splicing factors expression might account for 
liver damage and particularly for hepatocellular carcinoma 
(HCC), revealing their potential oncogenic ability . The aim of 
our study was to assess the effect of altered microenvironment 
during liver disease on splicing factors regulation and con-
sequently on transcriptome profile . Six different types of liver 
disease were chemically or genetically induced in C57BL/6 
mice: liver inflammation (LPS/9 months), liver fibrosis (CCL4/7 
weeks), steatohepatitis (high-fat diet/16 weeks or alcohol con-
sumption/3 weeks) and HCC (DEN/12 months or PTEN con-
ditional KO/10 months) . Vehicle-treated or wild-type littermate 
mice for each model were used as control . The expression of 10 

selected and representative splicing factors (SRSF1,3,6,7; PSF/
P47, NONO; SF1; La; hnRNP H and A2B1) was investigated 
by Western blot while their impact on AS was characterized by 
qRT-PCR in liver tissues . We confirmed liver damage (inflamma-
tion, fibrosis and steatohepatitis) by detection of immune infil-
trates or micro/macro-steatosis and increased level of alanine 
transaminase in sera . For HCC, liver tumors were evaluated by 
macroscopic and magnetic resonance imaging analysis as well 
as up-regulation of AFP expression . Comparing the expression 
level of 10 splicing factors to their littermate controls, alteration 
could be detected in every disease model . However, in each 
condition the expression of 6 to 8 splicing factors remained 
unchanged . Among the modulated factors, the more frequently 
modified was PSF/p47, deregulated in LPS, alcohol, PTEN and 
DEN models . Except in DEN induced HCC, up-regulation of 
splicing factors expression was observed . By amplification of 
genes implicated in liver disease, we correlated the up-regula-
tion of splicing factors with the modulation of Slk, Dgkd and Fas 
splicing events in liver inflammation and fibrosis . In contrast, in 
DEN-induced HCC, only Insr splicing isoform was increased . In 
conclusion, our findings define a specific signature of splicing 
factors expression according to the type of injury, highlighting 
the impact of liver microenvironment on splicing regulation . 
Our study raises the question about the role of splicing factors 
in the course of HCC development . Further studies are needed 
to extend our observations in patients .
Disclosures:
The following people have nothing to disclose: Hualin Wang, Bouchra Lekbaby, 
Cecilia Patitucci, Ganna Panasyuk, Anne-Marie Cassard-Doulcier, Isabelle Che-
min, Dina Kremsdorf, Patrick Soussan

545
Blockade of TNF-α Signaling Improves Partial Hepa-
tectomy-induced Liver Regeneration with Multiple 
Intra- and Extra-cellular Benefits for Tissue Regeneration 
Microenvironment
Fadi L. Jaber1, Sriram Bandi1, Priya Gupta1, Tatyana 
Tchaikovskaya1, Aaron Golden2, David B. Rhee2, Alexander Y. 
Maslov2, Wilber Quispe3, Sanjeev Gupta1; 1Marion Bessin Liver 
research Center, Albert Einstein College of Medicine & Montefiore 
Medical Center, Bronx, NY; 2Department of Computational Sci-
ences, Albert Einstein College of Medicine and Montefiore Med-
ical Center, Bronx, NY; 3Department of Genetics, Albert Einstein 
College of Medicine and Montefiore Medical Center, Bronx, NY
The role of inflammation in liver regeneration (LR) has been 
controversial with identification of both beneficial and dele-
terious consequences in previous gain- or loss-of function ani-
mal studies involving regulatory cytokines, e .g ., TNF-α . Since 
inflammation is of major clinical relevance for liver resection, 
donor organ preparation, and other applications, better under-
standing in the role(s) of inflammatory cytokines in LR will be 
helpful . Therefore, we blocked TNF-α just before partial hepa-
tectomy (PH) to avoid confounding from inevitable life-long 
preconditioning effects in gene knockout or transgenic ani-
mals . Methods and Results: Healthy adult F344 rats were used . 
Etanercept (ETN) (Amgen Inc .) was given i .v . to block TNF-α 
activity 16-20 h before two-third PH . Tissues from controls, PH 
alone and ETN/PH groups were collected 6, 32 and 72h later 
for studies of several LR parameters . The Ki67+ hepatocyte 
fractions increased 32h and 72h after PH . At the 32h peak of 
this LR response, in ETN/PH rats up to 70% cells were Ki67+, 
versus 40% Ki67+ cells in PH controls, p<0 .05 . This superior 
DNA synthesis response in ETN/PH rats resulted in greater 
liver/body weight ratios after 7d . When hepatocytes were 
isolated from remnant livers, ETN/PH donor rat livers proved 
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superior to those from PH-alone donor rat livers as shown by 
cell viability and mitogenic response assays in vitro . More-
over, when isolated hepatocytes were transplanted for liver 
repopulation assays in the retorsine/PH model of DPPIV- F344 
rats, cells from ETN/PH remnant donor livers showed supe-
rior engraftment and greater proliferation capacity . This led 
us to define molecular mechanisms underlying superior LR in 
ETN/PH rats . Profiling of gene expression with next-gen deep 
sequencing in total RNAs was followed by expression analysis 
of 584 relevant phosphoproteins with spotted arrays from liver 
samples in groups of healthy rats or rats with PH and ETN/
PH . The data were annotated with bioinformatics approaches 
and Ingenuity Pathway Analysis . We found numerous cellular 
events and processes were beneficially regulated in ETN/PH 
rat group, including multiple members directing cell survival, 
cell stress, cell cycling, metabolism, DNA damage/repair, and 
also extracellular events and pathways . These differences were 
far more extensive than expected for TNF-α regulation of cyto-
kine/chemokine/receptors alone . The mRNA and phosphopro-
tein expression correlated with similarities in pathways of 
interest . Conclusions: Blockade of TNF-α had broad intra- and 
extra-cellular benefits on LR after PH . This offers new opportuni-
ties for improving results of liver resection, transplantation and 
cell/gene therapy .
Disclosures:
The following people have nothing to disclose: Fadi L . Jaber, Sriram Bandi, Priya 
Gupta, Tatyana Tchaikovskaya, Aaron Golden, David B . Rhee, Alexander Y . 
Maslov, Wilber Quispe, Sanjeev Gupta

546
Sirtuin 2 aggravates post-ischemic liver injury by 
deacetylating mitogen activated protein kinase phos-
phatase-1
Jie Wang1, Hyoung-Won Koh1, In Hyuk Bang1, Sun-O Ka1, Min 
Kyung Cho3, Eun Ju Bae2, Byung-Hyun Park1; 1Biochemistry, 
Chonbuk National University Medical School, Jeonju, Jeonbuk, 
Korea (the Republic of); 2College of Pharmacy, Woosuk University, 
Wanju, Korea (the Republic of); 3Pharmacology, College of Orien-
tal Medicine, Dongguk University, Kyungju, Korea (the Republic of)
Sirtuin 2 (Sirt2) is known to negatively regulate anoxia-reox-
ygenation injury in myoblasts . Since we observed increased 
protein levels of Sirt2 in ischemia-reperfusion (I/R)-injured liver 
tissues, we here examined whether Sirt2 is protective or detri-
mental against hepatic I/R injury . We overexpressed Sirt2 in 
the liver of C57BL/6 mice using a Sirt2 adenovirus (AdSirt2) . 
Wild type and Sirt2 knockout mice were subjected to a partial 
(70%) hepatic ischemia for 45 min, followed by various peri-
ods of reperfusion . In another set of experiments, wild type mice 
were pretreated intraperitoneally with AGK2, a Sirt2 inhibitor . 
Isolated hepatocytes and Kupffer cells from wild type and Sirt2 
knockout mice were subjected to hypoxia/reoxygenation (H/R) 
injury to determine the in vitro effects of Sirt2 . Mice subjected 
to I/R injury showed typical patterns of hepatocellular damage . 
Prior injection with AdSirt2 aggravated liver injury, as demon-
strated by increases in serum aminotransferases, prothrombin 
time, proinflammatory cytokines, hepatocellular necrosis and 
apoptosis, and neutrophil infiltration, relative to control virus 
(AdLacZ)-injected mice . Pretreatment with AGK2 resulted in 
significant improvements in serum aminotransferase levels 
and histopathologic findings . Similarly, experiments with Sirt2 
knockout mice also revealed reduced hepatocellular injury . The 
molecular mechanism of Sirt2’s involvement in this aggravation 
of hepatic I/R injury appears to be the deacetylation and inhi-
bition of mitogen activated protein kinase phosphatase-1 and 
consequent activation of mitogen activated protein kinases . 

This study suggests that Sirt2 is an aggravating factor during 
hepatic I/R injury .
Disclosures:
The following people have nothing to disclose: Jie Wang, Hyoung-Won Koh, In 
Hyuk Bang, Sun-O Ka, Min Kyung Cho, Eun Ju Bae, Byung-Hyun Park

547
Hepatic orosomucoid is an additional essential regu-
lator promoting hepatocyte proliferation during liver 
regeneration
Xian-Yang Qin1, Mitsuko Hara1, Erik Arner1, Yoshikuni Kawa-
guchi2, Norihiro Kokudo2, Harukazu Suzuki1, Piero Carninci1, 
Alistair Forrest1, Soichi Kojima1; 1RIKEN Center for Life Science 
Technologies, Wako and Yokohama, Japan; 2Department of Sur-
gery, The University of Tokyo, Tokyo, Japan
Purpose: This study was aimed to investigate the regulatory 
signaling networks underlying the transcriptional interaction 
between liver sinusoidal endothelial cells (LSECs) and hepato-
cytes (HPCs) during liver regeneration after partial hepatec-
tomy (PH) . Method: Genome-wide transcriptional profiling of 
mouse LSECs and HPCs, isolated 2 h, 30 h, 48 h, and 1 w 
after PH and 2 h after sham operation, was measured using the 
Cap Analysis of Gene Expression (CAGE) technology . A key 
upstream regulator of liver regeneration, orosomucoid (Orm1), 
was identified by the combination of statistical bioinformatics, 
including Ingenuity Pathway Analysis, partial least squares-dis-
criminant analysis, correlation analysis and Bayesian network 
analysis . In vitro and in vivo functional analyses of Orm1 were 
performed using siRNA technology . Clinical observation was 
performed in hepatocellular carcinoma (HCC) patients after 
surgical removal of the tumor (n=11) . Results: Enhanced Orm1 
serum protein levels and transcript levels in HPCs and in whole-
liver tissues were observed at 48 h after PH . Immunohistochem-
istry staining showed a strong expression of Orm1 at 48 h after 
PH in liver tissues adjacent to portal vein and central vein . An 
angiogenic factor, platelet-derived growth factor BB, signifi-
cantly stimulated Orm1 protein expression in freshly isolated 
primary mouse HPCs . In vivo siRNA administration of Orm1 
via tail-vein injection significantly suppressed the increase in 
Orm1 expression at 48 h after PH in both whole-liver tissue 
and serum . Orm1 levels were strongly correlated with the 
proliferating marker Ki-67 levels, while fold change in serum 
levels of Orm1 before and 48 h after PH was significantly 
correlated with the postoperative liver-to-body weight ratio of 
mice . GeneChip analysis revealed most of the target genes of 
Orm1 are associated with cell cycle control and Toll-like recep-
tor and TGF-beta receptor signaling pathways . In a human 
functional liver cell line FLC4, Orm1 siRNA inhibited cell pro-
liferation suppressing the expression of cell cycle-associated 
genes such as cyclin D1 . Treatment with recombinant human 
Orm1 protein for 24 h promoted FLC4 cell growth but not in 
siRNA-transfected cells . Finally, significant changes in post-
operative serum Orm1 levels were observed in HCC patients 
after surgical removal of the tumor . Conclusion: An interaction 
between injury response pathways in LSECs and cell cycle 
control pathways in HPCs was proposed and a potential role 
of Orm1 as a cell cycle regulator in response to endothelial 
cell-derived signal(s) was further characterized in regulating 
HPCs proliferation during liver regeneration .
Disclosures:
The following people have nothing to disclose: Xian-Yang Qin, Mitsuko Hara, 
Erik Arner, Yoshikuni Kawaguchi, Norihiro Kokudo, Harukazu Suzuki, Piero 
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548
Zinc Monotherapy for Young Children with Asymptom-
atic Wilson Disease: Multicenter Study in Japan
Tatsuki Mizuochi1, Keisuke Eda1, Yugo Takaki1, Itaru Iwama2, 
Mariko Araki3, Ayano Inui4, Shinya Hara5, Hideki Kumagai6, 
Shin-ichiro Hagiwara7, Kei Murayama8, Jun Murakami9, Hiroko 
Kodama10; 1Pediatrics and Child Health, Kurume University School 
of Medicine, Kurume, Japan; 2Pediatrics, Okinawa Chubu Hos-
pital, Uruma, Japan; 3Pediatrics, Kochi Medical School, Kochi 
University, Nankoku, Japan; 4Pediatric Hepatology and Gastro-
enterology, Saiseikai Yokohamashi Tobu Hospital, Yokohama, 
Japan; 5Pediatrics, Toyota Memorial Hospital, Toyota, Japan; 
6Pediatrics, Jichi Medical University, Shimotsuke, Japan; 7General 
Pediatrics, Saitama Children’s Medical Center, Saitama, Japan; 
8Metabolism, Chiba Children’s Hospital, Chiba, Japan; 9Pediatrics 
and Perinatology, Faculty of Medicine, Tottori University, Yonago, 
Japan; 10Pediatrics, Teikyo University School of Medicine, Tokyo, 
Japan
Background and Aims: AASLD and EASL guidelines recom-
mend zinc monotherapy as a treatment for asymptmoatic 
patients with Wilson disease (WD) . However, there are a few 
reports of zinc monotherapy for young children with asymptom-
atic WD . Here, we aimed at evaluating long-term efficacy and 
safety of zinc monotherapy for young children, under 10 years 
old, with asymptomatic WD in Japanese pediatric centers and 
establishing appropriate benchmarks of maintenance therapy . 
Methods: We performed a retro- and prospective study to 
examine 21 children (median age 6 years, range 1-9) who 
satisfied diagnostic criteria for WD and were treated solely 
with zinc acetate prior to symptom onset at 10 participating 
pediatric centers in Japan . No additional WD sequelas, such 
as jaundice, hepatomegaly, or neurologic abnormalities were 
noted . We monitored serum AST and ALT, nonceruloplasmin 
serum copper, and 24-hour urinary copper for 1-7 years after 
initiation of zinc monotherapy . We performed abdominal ultra-
sonograpy and evaluated clinical WD manifestations, drug 
compliance, and adverse effects of zinc . The prescribed dosage 
of zinc acetate for patient ≤ 5 years was 25 mg twice daily; for 
those children 6 years or older, the dose was 25 mg 3 times 
daily . We increased the dosage of zinc if the patients had 
AST/ALT > 50-70 U/L, and decreased it if they had adverse 
effects of zinc such as iron-deficiency anemia or pancytopenia . 
Results: At time of diagnosis, AST/ALT and 24-hour urinary 
copper were 148±118/234±151 U/L and 124±54 μg/day 
(5 .8±2 .9 μg/kg/day), respectively . All patients continued to 
take zinc without any evidence of zinc toxicity . None of our 21 
patients became clinically symptomatic . AST/ALT significantly 
decreased to 54±30/77±49 U/L (P<0.001) at 1 month after 
initiation of treatment and was mostly maintained under 50 
U/L for 1-7 years (AST/ALT: 33±7/38±17 and 29±5/34±6 
U/L at 1 and 7 years after initiation of treatment, respectively) . 
Twenty four-hour urinary copper significantly decreased to 
49±21 μg/day (2 .2±1 .1 μg/kg/day; P<0.001) at 6 months 
after initiation of treatment and was mostly maintained under 
75 μg/day and between 1 and 3 μg/kg/day for the remain-
der of the study (2 .2±0 .6 and 1 .5±0 .2 μg/kg/day at 1 and 
7 years after initiation of treatment, respectively) . Conclusions: 
Long-term zinc monotherapy for young children with asymptom-
atic WD proved highly effective and safe . A reasonable goal 
in treating young children with asymptomatic WD using zinc 
appears to be maintaining both AST/ALT under 50 U/L and 
24-hour urinary copper excretion between 1 and 3 μg/kg/day 
(and under 75 μg/day) .
Disclosures:
The following people have nothing to disclose: Tatsuki Mizuochi, Keisuke Eda, 
Yugo Takaki, Itaru Iwama, Mariko Araki, Ayano Inui, Shinya Hara, Hideki Kum-
agai, Shin-ichiro Hagiwara, Kei Murayama, Jun Murakami, Hiroko Kodama
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Diagnostic accuracy of Shear Wave Elastography for 
the assessment of liver stiffness in pediatric patients 
with fatty liver disease
Matteo Garcovich1, Silvio Veraldi2, Enrico Di Stasio3, Maria 
Assunta Zocco1, Maurizio Pompili1, Antonio Gasbarrini1, Valerio 
Nobili2; 1Internal Medicine, Gastroenterology and Liver Diseases 
Unit, Catholic University of Sacred Hearth, Rome, Italy; 2Hep-
atometabolic Unit, Bambino Gesù Children’s Hospital, Rome, Italy; 
3Institute of Biochemistry and Clinical Biochemistry, Catholic Uni-
versity of Sacred Heart, Rome, Italy
Introduction: Non-invasive assessment of liver fibrosis by ultra-
sound elastography techniques has received increasing atten-
tion as a means to evaluate disease progression in chronic 
liver disease patients . In this study, we assessed the value 
of shear wave elastography with Supersonic Shear Imaging 
(SSI) for the prediction of fibrosis stage in a cohort of pediatric 
patients with nonalcoholic steatohepatitis . Methods: Consecu-
tive patients scheduled for liver biopsy were studied by using 
SSI ultrasound system, a non-invasive method of assessing tis-
sue stiffness . The correlations between laboratory findings, liver 
stiffness and the fibrosis score were analyzed using logistic 
regression and receiver operating characteristic curve analy-
ses were performed to calculate area under the receiver oper-
ating characteristics curves for the presence of “any” (F≥1) 
or significant (F≥2) fibrosis . Results: SSI was performed in 68 
consecutive biopsy-proven nonalcoholic steatohepatitis patients 
(38 males, 31 females, age 12 .6±2 .48 years) . At the univar-
iate linear analysis, SSI showed a high correlation with liver 
fibrosis (rho=0 .840, P<0 .001), ALT (rho=0 .387, P=0 .001) 
and aspartate aminotransferase (AST) (rho=0 .375, P=0 .002), 
degree of portal inflammation (rho=0 .428, P=0 .002), lobular 
inflammation (rho=0 .379, P=0 .006) and a moderate correla-
tion for degree of histologic steatosis (rho=0 .279, P=0 .020) 
and histological hepatocyte ballooning (rho=0 .339, P=0 .015) . 
However in the multivariate linear analysis (including all the 
aforementioned variables) the strong correlation with SSI was 
confirmed only for fibrosis stage (P<0 .001) (adjusted r2 = 
0 .73) . Overall, SSI correctly classified 57 of 68 patients (84%) . 
In particular, the ROC curve drawn to differentiate “any” fibro-
sis (F≥1) from absence of fibrosis (F0) yielded an AUROC of 
0 .92 (95% CI: 0 .86-0 .98), with an optimal cut-off of 5 .1 kPa 
(sensitivity 86%; specificity 95%) . The AUROC value for differ-
entiating significant fibrosis (F≥2) from fibrosis degree of less 
than F2 was 0 .97 (95% CI: 0 .95-0 .99), with an optimal cut-off 
value of 6 .7 kPa (sensitivity 88%; specificity 96%) . Conclusion: 
To date this is the largest case series evaluating the accuracy of 
SSI in children with fatty liver disease . SSI is an accurate and 
reproducible non-invasive technique detecting efficiently the 
presence of significant liver fibrosis and, less accurately, mild 
liver fibrosis in pediatric patients with non-alcoholic fatty liver 
disease . Larger clinical prospective studies are warranted to 
confirm SSI accuracy and establish threshold values for fibrosis 
grading in comparison or in combination with other non-inva-
sive methodologies .
Disclosures:
The following people have nothing to disclose: Matteo Garcovich, Silvio Veraldi, 
Enrico Di Stasio, Maria Assunta Zocco, Maurizio Pompili, Antonio Gasbarrini, 
Valerio Nobili
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Simple biomarkers correlate with liver ultrasound scan 
abnormalities in children with cystic fibrosis
Simon C. Ling1, Wen Ye2, Daniel A. Leung3, Alexander Wey-
mann4, Wikrom Karnsakul5, Alvin J. Freeman6, John C. Magee2, 
Michael R. Narkewicz7; 1Hospital for Sick Children/University 
of Toronto, Toronto, ON, Canada; 2University of Michigan, Ann 
Arbor, MI; 3Baylor College of Medicine/Texas Children’s Hospital, 
Houston, TX; 4Washington University School of Medicine, St Louis, 
MO; 5Johns Hopkins University School of Medicine, Baltimore, 
MD; 6Emory University School of Medicine, Atlanta, GA; 7Univer-
sity of Colorado and Children’s hospital of Colorado, Aurora, CO
Background: Cirrhotic CF liver disease (CFLD) is the third lead-
ing cause of death in CF and affects only 5-7% . Identification of 
children with progressive CFLD at an early stage would enable 
targeted study of preventative therapies . Methods: We studied 
all 251 eligible children enrolled in an ongoing multicenter, 
prospective study investigating the utility of early abdominal 
ultrasonography (US) to predict later cirrhosis (PUSH study, 
NCT01144507) . Children with pancreatic insufficient CF 
age 3-12y with heterogeneous liver on US (HTG, n=63) 
were matched 1:2 with children with CF and normal US (NL, 
n=125) . We also included children with nodular livers (NOD, 
n=24) and bright homogeneous livers (HMG, n=39) at base-
line . We used baseline blood work and US data, expressed US 
spleen size as age-adjusted z-score (SSAZ), calculated the AST 
to platelet ratio index (APRI) and the fibrosis index based on 4 
factors (FIB4), and undertook univariate analysis and multivari-
able modeling . Results: Univariate analysis showed significant 
differences between US groups for platelet count, ALT, AST, 
GGT, APRI, FIB-4, and SSAZ (Table) . Multivariable regression 
models were developed for NOD vs . NL with AUROC 0 .95 
for a final model that included GGT and SSAZ, and 0 .94 
for a final model with FIB4 and GGT . Models were tested to 
distinguish HTG vs . NL but only GGT remained in the final 
model (AUROC 0 .71) . The best model to distinguish NOD vs . 
HTG included FIB4 and alkaline phosphatase (AUROC 0 .80) . 
HMG vs NL was distinguished by a model with age at US, 
ethnicity (Hispanic vs not), body mass index z-score and ALT 
(AUROC 0 .83) . Conclusion: Liver US appearances in children 
with CF correlate with changes in simple biomarkers of liver 
disease, with values for HTG intermediate between those of 
NL and NOD . Multivariable models of simple biomarkers have 
excellent discriminating ability for NL vs NOD . Our findings 
are supportive that US grades may correlate with the develop-
ment of liver disease that causes changes in blood work and 
spleen size variables . Our future studies will explore longitu-
dinal changes in simple biomarkers in children who transition 
between US grades over time, such as from NL to HTG and 
HTG to NOD .

Disclosures:
Simon C . Ling - Grant/Research Support: Bristol Myers Squibb
Daniel A . Leung - Advisory Committees or Review Panels: Vertex, CF Foundation; 
Grant/Research Support: Bristol-Meyers Squibbs, Gilead, Roche/Genentech, 
Abbvie, Shire
Michael R . Narkewicz - Consulting: Vertex; Grant/Research Support: Gilead, 
AbbVie; Stock Shareholder: Merck, AbbVie, Gilead, Johnson and Johnson, 
Express Scripts, United Healthcare
The following people have nothing to disclose: Wen Ye, Alexander Weymann, 
Wikrom Karnsakul, Alvin J . Freeman, John C . Magee
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Addition of Portal Inflammation to the NAFLD Activity 
Score Improves Utility for Pediatric NAFLD 
Miriam B. Vos1,2, Ran Jin1, Naim Alkhouri3, Juna Konomi1, 
Michael Mendoza1,2, Alyssa Krasinskas1, Shelley Caltharp2,1; 
1Emory University, Atlanta, GA; 2Children’s Healthcare of Atlanta, 
Atlanta, GA; 3Cleveland Clinic, Cleveland, OH
Objectives: Children with NAFLD frequently present with por-
tal-based injury and inflammation . However, portal inflamma-
tion is not included in the NAFLD activity score (NAS) . We 
hypothesized that addition of portal inflammation scoring to 
NAS would improve the utility of the score . Methods: We ret-
rospectively reviewed biopsy data from 120 children . NAS 
(0-8) was assigned as a sum of steatosis grade (0-3), lobular 
inflammation (0-3), and ballooning (0-2); while pediatric NAS 
(pediNAS) (0-10) was the sum of NAS and portal inflammation 
(0-2) . Receiver operating characteristic (ROC) curve analyses 
were performed to test NAS and pediNAS for association with 
NASH and fibrosis (≥2) . Results: NASH (including “borderline” 
and “definite”) was diagnosed in 79 (65 .3%) patients with a 
mean NAS of 5 .05 ± 1 .30 and a mean pediNAS of 6 .06 ± 
1 .38 . Fibrosis was presented in 83 (68 .9%) patients and sig-
nificant fibrosis was seen in 31 (25 .6%) patients . Mean NAS 
and pediNAS scores for patients with significant fibrosis were 
4 .74 ± 1 .61 and 5 .97 ± 1 .72, respectively . Both NAS and 
pediNAS scores were strongly associated with the presence 
of NASH and were not significantly different . The area under 
the ROC curves (AUROC) was 0 .843 and 0 .855 for NAS and 
pediNAS, respectively . PediNAS was found to be significantly 
more accurate in predicting significant fibrosis as compared 
to NAS (AUROC: 0 .702 vs . 0 .644, p=0 .035) (Figure. 1) . 
Conclusions: A modified version of NAS that included portal 
inflammation (pediNAS) had significantly greater association 
with fibrosis in this cross sectional study . Longitudinal studies 
are needed to test if pediNAS functions well in quantifying 
response to therapy, an important area of clinical need in pedi-
atric NAFLD .

Figure 1. Comparison of NAS and pediNAS for predicting signifi-
cant fibrosis (stage = 0-1 vs . stage ≥ 2) .
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Utility of serum zinc level to predict severity of Wilson 
disease
Palittiya Sintusek1,2, Eirini Kyrana1, Anil Dhawan1; 1Pediatric Liver, 
GI and Nutrition Center, King’s College Hospital, London, United 
Kingdom; 2Department of Pediatrics, Faculty of Medicine, Chu-
lalongkorn University and King Chulalongkorn Memorial Hospital, 
Bangkok, Thailand
BACKGROUND: Wilson disease (WD) is an autosomal reces-
sive disorder characterised by copper accumulation . Zinc (Zn), 
a copper antagonist used as treatment in WD, can inhibit cop-
per absorption in intestine by up regulation of metallothionines 
(MTs) . However, there has been no study of the link between 
Zn and WD severity . our aim were to evaluate serum Zn level 
in a variety of liver diseases and to study its correlation with 
the new Wilson index (WI) score (1) used to predict severity 
of WD . METHODS: Medical records of 26 patients with WD 
(8 WD with acute liver failure (ALF) and 18 WD-non-ALF) and 
69 patients with non-WD (31 nonalcoholic fatty liver disease 
(NAFLD), 29 autoimmune hepatitis (AIH) and 9 indeterminate 
cause of ALF), who had initial serum Zn data before disease 
diagnosis, were reviewed in our tertiary hospital from 2005 to 
2015 . All WD children had disease causing mutations iden-
tified and the new WI score was calculated in all . Corrected 
Zn was calculated by Corrected Znpatient = (0 .25×Znnormal) + 
((albuminnormal ÷ albuminpatient)×( Znpatient – (0 .25×Znnormal)) . 
Correlation between corrected Zn level and score from new WI 
were statistically analyzed by Pearson Correlation . RESULTS: 
WD-ALF had lower corrected Zn level compared to WD-non-
ALF, NAFLD, AIH and indeterminate cause of ALF (7 .3 (5 .2-
11 .6), 13 .8 (6 .1-20 .2), 13 .7 (11 .2-16 .7), 9 .9 (5 .3-31 .4) and 
11 .4 (7 .6-17 .8), respectively, P < 0 .05) . The demographic 
data and laboratory results are shown in table . Indeed, there 
was significant correlation between corrected Zn level and 
new WI score in WD patients (r = - 0 .554, P value = 0 .004) . 
Conclusions: Serum Zn level can predict phenotypic severity of 
WD . Particularly, low serum Zn level can discriminate WD-ALF 
from indeterminate cause of ALF . (1) Dhawan A, Taylor RM, 
Cheeseman P, et al . Wilson’s disease in children: 37-year 
experience and revised King’s score for liver transplantation . 
Liver Transpl 2005;11:441-8 .
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The Increasing Burden of Chronic Liver Disease among 
Adolescents and Young Adults in the United States: A 
Silent Epidemic
Naim Alkhouri1,2, Kymberly Watt3, Ghassoub Rifai1, Iliana Doy-
cheva3, Rachel Abou Mrad1, Rocio Lopez1, Nizar N. Zein1, Wil-
liam D. Carey1; 1Digestive Disease Institute, Cleveland Clinic, 
Cleveland, OH; 2Pediatric Gastroenterology, Cleveland Clinic 
Children’s, Cleveland, OH; 3Gastroenterology and Hepatology, 
Mayo Clinic, Rochester, MN
Background: Risk factors associated with chronic liver diseases 
(CLD) become established in subjects in the adolescent and 
young adult (AYA) age group including obesity for NAFLD, 
alcohol consumption for ALD, and IVDU for HCV infection . 
The aim of this study was to estimate changes in CLD preva-
lence among US AYAs and to assess factors associated with 
CLD . Methods: Cross sectional data from 14,547 AYA subjects 
aged between 15-39 years from NHANES in three periods 
(1988-1994, 1999-2004, and 2005-2010) were used to esti-
mate trends in CLD . NAFLD was defined as elevated ALT (> 
30 U/L M and > 19 U/L F) with BMI ≥ 25 kg/m2 . ALD was 
defined as excessive alcohol use (≥ 3 drinks/day M and ≥ 2 
drink/day F) and elevated liver enzymes . Participants were 
defined as HCV positive if they had a positive antibody test . 
Regression analysis was used to assess trends across the dif-
ferent time periods . Results: There was a sharp increase in 
prevalence of CLD from 1988-1994 [12 .9% (10 .5, 15 .2)] to 
1999-2004 periods [28 .5% (26 .6, 30 .4), p value <0 .001] 
after which it seems to have stabilized . In stratified analyses, 
increasing trends in suspected CLD prevalence were observed 
among all ethnic subgroups, among males and females, and 
among those overweight/ obese . NAFLD was by far the most 
common etiology for CLD in AYAs with a sharp increase in its 
prevalence between the earlier and later time periods (Figure) 
accounting for 23% of all CLD . In addition, the prevalence of 
ALD has been slowly and steadily increasing now affecting 5% 
of AYAs while HCV has been decreasing . On multivariable 
analysis, older age, male gender, being overweight, ethnicity 
(Mexican-American) and later study period were found to be 
associated with CLD . Conclusion: The prevalence of CLD in US 
AYAs has more than doubled over the past three decades .

Figure . Chronic liver diseases in AYAs .

Disclosures:
Naim Alkhouri - Advisory Committees or Review Panels: Gilead Sciences, Alex-
ion, BMS, Intercept; Grant/Research Support: Alexion ; Speaking and Teaching: 
AbbVie, BMS, Gilead, Alexion, Intercept



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 277A

♦ Denotes AASLD Presidential Poster of Distinction

The following people have nothing to disclose: Kymberly Watt, Ghassoub Rifai, 
Iliana Doycheva, Rachel Abou Mrad, Rocio Lopez, Nizar N . Zein, William D . 
Carey

554
Portal Inflammation and Fibrosis are more advanced in 
Younger Children with Non-alcoholic Fatty Liver Disease 
(NAFLD) 
Reham Abdou, Robert D. Baker, Diana A. Moya, Susan S. Baker; 
Digestive Diseases and Nutrition Center, Department of Pediatrics, 
University at Buffalo, Buffalo, NY
Objectives: To compare the severity of liver injury in young 
children age 7- 13 years and teens age 13-18 with NAFLD . 
Methods: This retrospective cohort study included 111 obese 
children with biopsy proven NAFLD diagnosed from between 
2011 to 2016 . Measurements included weight, height, waist 
circumference (WC), heart rate (HR) and blood pressure (BP) . 
Blood tests included comprehensive metabolic panel, coagu-
lation profile, bilirubin, gamma glutamyl transferase (GGT), 
fasting insulin, glucose, hemoglobin A1C, lipid profile, total 
immunoglobulins( IgA, IgM and IgG), viral hepatic panel and 
autoimmune hepatic panel . Liver histology was reviewed by 
the same pathologist as: Steatosis (0-3), Lobular inflammation 
(0-3), Ballooning (0-2) according to NASH Clinical Network 
Scoring System . Fibrosis was staged (0-4) according to Kleiner . 
Portal inflammation was graded as mild, moderate and sever 
based on Brunt . Results: Of the 111 children 41 were younger 
than 13 years old with median age of 10 . 70 were 13 and 
older with median age of 15 . Body mass index Z score ranged 
from 1 .3 (overweight) to 3 (morbidly obese) . Portal inflam-
mation and fibrosis scores were higher in younger children 
compared to teens (p = 0 .02) . There was no difference in 
NAFLD Activity Score (NAS) between the 2 groups . Conclu-
sions: Younger children with NAFLD have more advanced por-
tal inflammation and more likely to have fibrosis compared 
to teens . This observation is independent on BMI z sore, WC 
percentiles and insulin resistance .

Liver histology grading and staging .
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Clinical Variability Following Partial External Biliary 
Diversion in Familial Intrahepatic Cholestasis 1 Defi-
ciency
James E. Squires1, Neslihan Celik2, Amy Morris1, Kyle A. Soltys2, 
George V. Mazariegos2, Benjamin Shneider3, Robert H. Squires1; 
1Pediatric Gastroenterology and Hepatology, Children’s Hospital 
of Pittsburgh, Pittsburgh, PA; 2Thomas E. Starzl Transplantation 
Institute, Hillman Center for Pediatric Transplantation, Department 
of Transplant Surgery, Children’s Hospital of Pittsburgh, Pittsburgh, 
PA; 3Pediatric Gastroenterology and Hepatology, Baylor College 
of Medicine, Houston, TX
Objectives: Familial intrahepatic cholestasis 1 (FIC1) defi-
ciency is caused by a mutation in the ATP8B1 gene . Partial 
external biliary diversion (PEBD) is pursued to improve pruritus 
and arrest disease progression . Our aim is to describe clini-
cal variability following PEBD in FIC1 disease . Methods: We 
performed a single-center, retrospective review of genetically 
confirmed FIC1 deficient patients who received PEBD . Clinical 
outcomes following PEBD were cholestasis, pruritus, fat-solu-
ble vitamin supplementation, growth, and markers of disease 
progression that included splenomegaly and aspartate amino-
transferase-to-platelet ratio index (APRI) . Results: Eight patients 
with FIC1 disease and PEBD were included . Mean follow-up 
was 32 months (range 15-65 months) . Following PEBD, total 
bilirubin was <2 mg/dL in all patients at 8 months after sur-
gery, but 7/8 subsequently experienced a total of 15 recurrent 
cholestatic events . Mean pruritus score decreased (4 .3 vs 1 .5; 
p<0 .0001), but itching exacerbation occurred during choles-
tatic episodes . High dose fat-soluble vitamin supplementation 
persisted, with increases needed during cholestatic episodes . 
Weight z-scores improved (-3 .4 to -1 .65, p<0 .01) . Spleno-
megaly did not worsen or develop and 1 patient developed 
an APRI score of >0 .7 suggesting development of fibrosis 
24 months following PEBD . Conclusions: Clinical variability 
is evident among genetically defined FIC1 deficient patients 
following PEBD, even among those with identical mutations . 
Recurrent, self-limited episodes of cholestasis and pruritus is 
reminiscent of the benign recurrent intrahepatic cholestasis 
phenotype . Despite diversion of bile from the intestinal lumen, 
weight gain improved while fat soluble vitamin requirements 
persisted . Significant progression of liver disease was not evi-
dent during follow-up .
Disclosures:
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Neonatal Cholestasis in East-Asian patients with 
Dubin-Johnson Syndrome: Clinical, Pathological and 
Genetic Features
Takao Togawa1, Tokio Sugiura1, Tatsuki Mizuochi2, Hironori 
Kusano3, Ken Tanikawa3, Takahisa Tainaka4, Hiroo Uchida4, 
Tomoko Hara5, Ryusuke Nambu5, Seiichi Kagimoto5, Shinji 
Saitoh1; 1Department of Pediatrics and Neonatology, Nagoya City 
University Graduate School of Medical Sciences, Nagoya, Japan; 
2Department of Pediatrics and Child Health, Kurume University 
School of Medicine, Kurume, Japan; 3Department of Pathology, 
Kurume University School of Medicine, Kurume, Japan; 4Depart-
ment of Pediatric Surgery, Nagoya University Graduate School 
of Medicine, Nagoya, Japan; 5Division of General Pediatrics, 
Saitama Children’s Medical Center, Saitama, Japan
Dubin-Johnson syndrome (DJS, [MIM 237500]) phenotype 
results from biallelic mutations in ABCC2 gene [MIM 601107] 
which encodes a member of the large ABC transporter family . 
DJS was rarely diagnosed in the neonatal period and thus far 
only 5 patients with molecular genetically confirmed neonatal 
DJS have been reported . In our previous study, we reported 5 
patients with neonatal DJS determined by molecular genetic 
diagnosis using targeted next-generation sequencing (J Pediatr 
2016) . After the study, we further identified 4 more patients 
with neonatal DJS . Here, we aimed at clarifying clinical, patho-
logical and genetic features in 9 East-Asian patients with neo-
natal DJS . All 9 patients presented persistent jaundice starting 
from neonatal period and 6 of them showed acholic stool . The 
median values of the highest serum T .Bil and D .Bil were 16 .4 
mg/dL and 9 .8 mg/dL, respectively . The median age when 
patients showed the highest serum D .Bil value was 39th day 
after birth . The median values of serum GGT, total bile acid, 
and total cholesterol were 167 IU/L, 116 μmol/L, and 152 
mg/dL, respectively . There was no abnormal value of serum 
AST/ALT (median, 29/16 IU/L) . Eight patients underwent 
exploratory laparotomy or laparoscopy to exclude biliary atre-
sia (BA) . As a result, all 8 patients showed normal anatomical 
finding, and only 2 patients showed black liver and were diag-
nosed with DJS before the molecular testing . Cholestasis which 
was determined by serum D .Bil value improved rapidly and the 
median age when serum D .Bil value decreased to <1 .5mg/dL 
was 3 months . Liver biopsy specimens showed cholestasis (bile 
plugs), but neither giant cell transformation of hepatocytes nor 
fibrosis . Only 2 specimens from black liver showed intracel-
lular melanin-like pigmentation, typical for DJS . Immunohisto-
chemistry showed negative or barely perceptible membranous 
expression of MRP2 and strong expression of BSEP . These find-
ings revealed that intrahepatic cholestasis could be appeared 
in patients with DJS in neonatal period . Regarding causative 
pathogenic variants, all patients harbored compound hetero-
zygous pathogenic variants in ABCC2: 3 nonsense mutations, 
7 splice site, 6 missense, 1 small deletion, and 1 duplication, 
including 3 novel variants . CONCLUSION: patients with neo-
natal DJS could demonstrate severe intrahepatic cholestasis, 
which should be distinguished from BA . Molecular genetic test-
ing can uncover patients with neonatal DJS .
Disclosures:
The following people have nothing to disclose: Takao Togawa, Tokio Sugiura, 
Tatsuki Mizuochi, Hironori Kusano, Ken Tanikawa, Takahisa Tainaka, Hiroo 
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Controlled Attenuation Parameter (CAP), a presumed 
measure of hepatic steatosis in patients with Cystic 
Fibrosis (CF)
Razan Bader1, Maureen M. Jonas1, Paul D. Mitchell2, Shanna 
M. Wiggins1, Christine K. Lee1; 11Division of Gastroenterology, 
Hepatology and Nutrition, Boston Children’s Hospital, Boston, 
MA; 2Clinical Research Center, Boston Children’s Hospital, Bos-
ton, MA
Background: Hepatic steatosis is a common finding in patients 
with CF and thought to be the earliest manifestation of Cystic 
Fibrosis related liver disease (CFLD) . CAP obtained during tran-
sient elastography (TE) has been used to detect and quantify 
liver steatosis . Aim: 1 . To obtain CAP measurements in patients 
with CF . 2 . To examine the relationship between CAP and 
CFLD . 3 . To examine the correlation of CAP with ALT, GGT, 
BMI, pancreatic insufficiency, use of feeding tubes, presence 
of CF related diabetes and liver stiffness measurements (LSM) . 
Study design: This is a prospective longitudinal cohort study of 
patients with CF seen for routine outpatient care at Boston Chil-
dren’s Hospital enrolled between January 1 and December 30, 
2013 . CAP measurements were obtained during TE done for 
another study of CFLD . CAP was obtained at enrollment then 
yearly for 2 more years . Biochemical and clinical data were 
obtained from medical records . CFLD was determined based 
on published criteria . Results: 124 patients (mean age 19±4 
years; 56% male) underwent baseline CAP . 100 (81%) had a 
second CAP 12±3 months later . 58 patients (47%) had CFLD . 
The mean CAP (dB/m) at enrollment was normal and similar in 
patients with and without CF liver disease (219±8 vs 206±5, 
P=0 .17) . There was no change in mean CAP in the cohort from 
baseline to first follow up (1±4 dB/m, P=0 .79) . CAP did not 
correlate with any of the examined clinical and biochemical 
parameters (Table) . Ultrasound (US) was obtained in 74 /124 
subjects; 49 were normal, 12 had abnormal liver echogenicity 
and 13 demonstrated cirrhosis and portal hypertension (PHN) . 
The mean CAP was higher in patients with abnormal liver echo-
genicity compared to patients with normal liver US (256±59 
vs 212±44; P=0 .005) and patients with cirrhosis and PHN 
(256±59 vs 196±42; P=0 .007) . Conclusion: In patients with 
CF, CAP were normal and did not correlate with standard 
clinical and biochemical markers of liver disease . Patients 
with abnormal echogenicity on US suggestive of steatosis had 
higher CAP values in this study . CAP may be more useful than 
blood tests or other clinical parameters to detect early CFLD as 
manifested by steatosis .

Association of CAP scores with patient and clinical factors

230 dB/m is the optimal cut-off value to detect steatosis .
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Management of pediatric non-alcoholic fatty liver dis-
ease in Canada: a nationwide survey
Marialena Mouzaki, Simon C. Ling, Binita M. Kamath; Pediatrics, 
Division of Gastroenterology, Hepatology, Nutrition, Hospital for 
Sick Children, Toronto, ON, Canada
Background/Aim: The evidence for diagnosis and manage-
ment of pediatric NAFLD is insufficient to support detailed clin-
ical guidelines . This study aimed to ascertain differences in the 
care provided to children with NAFLD in Canada . Hypoth-
esis: There is variation in the care provided to children with 
NAFLD among pediatric hepatologists . Methods: Nationwide 
survey administered electronically to all pediatric academic 
hepatologists using the infrastructure of the Canadian Pedi-
atric Hepatology Research Group . Results: Of the 21 aca-
demic hepatologists in Canada, 2 were excluded and 74% 
responded . 93% diagnose NAFLD in the context of ultrasound 
(u/s) evidence of steatosis and a negative work up for other 
diseases . Liver biopsy is used to confirm the diagnosis by only 
14%, although 64% will biopsy when the diagnosis is unclear 
and 57% in the context of persistently elevated transaminases 
or splenomegaly . 21% perform biopsies prior to starting hepa-
totoxic medications . Figure 1 depicts approaches to screening 
for comorbidities . The majority screen for hepatitis A (93%) and 
B (100%) and recommend repeat immunizations if serology is 
not protective (77%) . 54% follow patients with NAFLD biannu-
ally and 57% repeat transaminases, platelet and albumin levels 
6 monthly . Figure 2 summarizes the frequency of other investi-
gations . 50% repeat u/s annually to monitor for disease pro-
gression . Everyone recommends lifestyle modifications as first 
line treatment . Less than 1/4 of patients stabilize or improve 
their BMI (as per 47% & 77% of responders, respectively) . 
Conclusions: Studies to increase the evidence for diagnosing 
and managing NAFLD, as well as efforts to improve adherence 
to guidelines are needed .
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ERdj3 has an Essential Role in Z Variant Alpha-1-Anti-
trypsin Degradation
Nazli Khodayari, Yuanqing Lu, Rejean Wang, Karina Krotova, 
Mark Brantly; University of Florida, Gainesville, FL
Introduction Alpha one antitrypsin deficiency (AATD) is an inher-
ited disease characterized by emphysema and liver disease . 
AATD is most often caused by a single amino acid substitution 
at amino acid 342 in the mature protein, results in Z mutation 
of the AAT gene (ZAAT) . This substitution is associated with mis-
folding and the accumulation of ZAAT in the ER of hepatocytes 
and monocytes, causing a toxic gain of function . It has been 
shown that retained ZAAT is eliminated by ER-associated deg-
radation (ERAD) . ERdj3 is one of the soluble ER luminal DnaJ 
homologue that is highly expressed in secretory cells such as 
hepatocytes . ERdj3 directly interacts with a number of nascent 
and misfolded substrates and recruits its chaperone partners . 
We hypothesize that ERdj3 directly binds to ZAAT and nega-
tively regulates ZAAT degradation leading to accumulation of 
ZAAT in the hepatocyte ER . Methods PiZZ hepatocytes were 
grown in DMEM/F12 containing 10% FBS and transfected 
with or without ERdj3 siRNA . To confirm interaction between 
ERdj3 and ZAAT and ERdj3 regulatory role in ZAAT polymers 
degradation, quantitative RT-PCR, immune blotting, immunoflu-
orescence and co-immunoprecipitation were performed in PiZZ 
cell line . Results ERdj3 is highly expressed and directly interacts 
with ZAAT in PiZZ hepatocytes . Prolonged interaction between 
ERdj3 and ZAAT causes delay in degradation process . Silenc-
ing ERdj3 using siRNA, enhances ZAAT degradation through 
proteasome pathway . Conclusion We demonstrate that ERdj3 
has an inhibitory effect on ERAD mediated ZAAT degradation 
and causes the accumulation of ZAAT in hepatocytes . In this 
context, ERdj3 suppression may eliminate the toxic gain of 
function associated with polymerization of ZAAT, thus provid-
ing a potential new therapeutic approach to the treatment of 
AATD related liver disease .
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Change in Liver Fibrosis in Children and Adults with 
Lysosomal Acid Lipase Deficiency After 52 Weeks of 
Sebelipase alfa (ARISE Trial)
Zachary D. Goodman2, Barbara Burton3, Lakshmi Alaparthi2, 
Fanny Monge2, Mark Friedman1, Paresh Soni1; 1Alexion Phar-
maceuticals, Inc., New Haven, CT; 2Inova Fairfax Hospital, Falls 
Church, VA; 3Northwestern University Feinberg School of Med-
icine, Ann and Robert H. Lurie Children’s Hospital, Chicago, IL
Background: Lysosomal Acid Lipase Deficiency (LAL-D) is a rare 
genetic, progressive disease that frequently leads to fibrosis, 
cirrhosis, and ultimately liver failure . In an animal model of 
LAL-D, sebelipase alfa (SA) improved liver pathology with reso-
lution of hepatomegaly, liver fibrosis and restoration of normal 
architecture . In the phase 3 ARISE trial (NCT01757184), the 
primary endpoint of alanine aminotransferase (ALT) normal-
ization and several secondary endpoints were met with SA 
treatment at 20 weeks (wks) in children and adults with LAL-D . 
Purpose: This study evaluated the effect of treatment with SA 
on liver fibrosis stage in LAL-D patients (pts) . Methods: 66 pts 
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enrolled in the ARISE trial were randomized to placebo (PBO; 
N=30) or SA (N=36) at 1 mg/kg every other wk for 20 wks, 
after which 65 pts rolled over to open-label treatment with SA . 
Liver biopsy was performed at baseline, Wk 20 and/or Wk 
52 . Reported here are the liver fibrosis changes through Wk 
52 using the Ishak staging system (0-6) . Results: 20 pts (age 
5-59 yrs) had paired liver biopsies taken at baseline and Wk 
52; 8 of whom had cirrhosis (stage 5 or 6) at baseline . 12 pts 
received SA for 52 wks, and 8 received SA for 30 wks (Wk 
22 to 52) . 10 of the 20 pts also had biopsy after 20 wks of 
SA exposure . Change in fibrosis stage from baseline to Wk 52 
is shown in the table . Of the 8 pts who had a 1 Ishak stage 
reduction in fibrosis, 5 had cirrhosis at baseline . Of the 6 pts 
who had a 2 stage reduction, 1 had cirrhosis at baseline . 5 
of the 6 had stage 3 at baseline and experienced a mean per-
centage change at 52 wks of -60 .5% in ALT, -40 .3% in LDL-C 
and -31 .6% in liver fat content (via MRI) . During 52 wks of the 
study, 62 pts had ≥1 adverse event (AE); most of which were 
unrelated . 10 pts had infusion associated reactions (IARs) . 
5 pts had Serious Adverse Events (AEs); 1 was considered 
related to treatment (an IAR) . SA was stopped and the pt was 
reintroduced to SA following a brief desensitization protocol 
and remains on study drug . No pt discontinued the study due 
to an AE . Conclusion: Of the 12 pts treated with SA for 52 wks, 
8 had reduction in fibrosis stage, 3 had no change and one 
had an increase . Longer duration of treatment tended to show 
greater reductions in fibrosis . These reductions were accompa-
nied by reductions in liver fat, ALT, and LDL-C and support the 
value of early and long term SA treatment in LAL-D .

*N limited to pt population that also consented to Wk 52 biopsy
Disclosures:
Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
Therapeutics, Intercept, Alexion, Conatus, Cempra, Nitto Denko, Tobira, Exalenz
Barbara Burton - Consulting: Alexion, Shire, Biomarin, Sanofi Genzyme, Hori-
zon, ReGenXBio, Armagen; Grant/Research Support: Ultragenyx
Mark Friedman - Employment: Alexion Pharmaceuticals, Inc .
Paresh Soni - Employment: Alexion Pharmaceuticals; Stock Shareholder: Alexion 
Pharmaceuticals
The following people have nothing to disclose: Lakshmi Alaparthi, Fanny Monge

562 ♦
Proton pump inhibitors decrease phlebotomy need in 
HFE-related haemochromatosis
A double-blind randomized controlled trial - He-PPI trial
Annick Vanclooster1, Cees van Deursen2, Reggy Jaspers3, David 
Cassiman1, Ger H. Koek4; 1Gastroenterology and hepatology, 
University Hospital Leuven, Leuven, Belgium; 2Zuyderland Medical 
Center, Heerlen, Netherlands; 3Laurentius Hospital, Roermond, 
Netherlands; 4UMC+, Maastricht, Netherlands
Phlebotomy is the standard of care for HFE-related haemochro-
matosis but its applicability can be limited due to post-phle-
botomy fainting, weakness and bruising . Two retrospective 
studies showed that patients taking proton pump inhibitors 
(PPIs) needed fewer phlebotomies to maintain their target serum 
ferritin (SF) . We conducted a prospective randomized dou-
ble-blind placebo-controlled trial to confirm the finding (clini-
caltrials .gov: NCT01524757) . p .C282Y homozygous patients 
(18-75 years) were treated with PPI (Pantoprazol 40mg) or pla-
cebo for 12 months . Inclusion criteria: patients were required 
to be on SF 50-100 μg/L, maintenance therapy for ≥12 months 
with phlebotomy frequency of ≥ 3/year . Phlebotomy was per-

formed when SF level > 100 μg/L on bimonthly checks . Pri-
mary endpoint: number of phlebotomies necessary to keep 
SF < 100 μg/L . Thirty patients (22 males, 8 females) were 
enrolled (15 PPI, 15 placebo) . A highly significant difference 
in the total amount of phlebotomies needed was observed, 
during one year of treatment (mean±SD) (placebo 2 .60±1 .55; 
PPI 1 .27±1 .03; p=0 .0052) . Although SF (U/L) was higher in 
the PPI group at the start (placebo 57 .5±10, PPI 74 .4±27 .5; 
p=0 .039), the placebo group reached a significantly higher SF 
than PPI group at the end of 12 months (125 .8±37 vs 90 .5±46; 
p=0 .0145) despite double the amount of phlebotomies . The 
use of PPI significantly reduces the need for phlebotomies in 
HFE-related haemochromatosis patients (p=0 .0052) . In view of 
the well-known long-term safety of PPIs, this treatment offers a 
valuable addition to standard therapy .
Disclosures:
The following people have nothing to disclose: Annick Vanclooster, Cees van 
Deursen, Reggy Jaspers, David Cassiman, Ger H . Koek

563 ♦
The role of Nicotinamide N-methyltransferase in the 
response to hepatic iron overload
Tiago Koppe1,3, Bonnie Patchen1,3, Pavlos Pissios2,3, Paula G. 
Fraenkel1,3; 1Division of Hematology/Oncology, Beth Israel Dea-
coness Medical Center, Boston, MA; 2Division of Endocrinology, 
Beth Israel Deaconess Medical Center, Boston, MA; 3Department 
of Medicine, Harvard Medical School, Boston, MA
Iron overload causes the generation of reactive oxygen spe-
cies, which can lead to lasting damage to vital organs . We 
studied the effects of iron deficiency and iron overload on the 
hepatic transcriptional and metabolomic profile in dietary and 
genetic mouse models of iron overload . For the nutritional iron 
overload study, 5-week old male C57BL/6 mice were placed 
on a diet containing iron at 2 .5, 37 .5, or 1000 pm, to model 
iron deficiency, iron sufficiency, and iron excess, respectively . 
In the second study, wild type or mice that were homozygous 
for disruption of the murine hemojuvelin (HJV) gene were main-
tained on the iron-deficient diet . For both studies animals were 
sacrificed after 50 days and liver RNA was extracted and 
sequenced at 40-50 million reads per sample . Liver tissue ali-
quots were also analyzed for metabolite composition using 
LC-MS/MS . We identified 148 genes that were differentially 
regulated in the dietary iron-overload model and 688 genes 
that were differentially regulated in the genetic model of iron 
overload . Of these, only 28 genes were differentially regulated 
in both models . We discovered that the transcript, Nicotin-
amide N-methyltransferase (NNMT), was significantly down-
regulated in both models of iron overload and that the levels of 
metabolites involved in nicotinamide and glucose metabolism 
were significantly altered . NNMT methylates nicotinamide, a 
form of vitamin B3, and has recently been shown to play a 
critical role in hepatic glucose and cholesterol metabolism by 
stabilizing Sirtuin 1 . We performed adenoviral knockdown of 
NNMT in primary mouse hepatocytes and found that knock-
down of NNMT exacerbates iron-induced hepatocyte toxicity 
and increases expression of transcriptional markers of oxida-
tive and endoplasmic reticulum stress compared to that seen in 
hepatocytes infected with a nontargeting adenovirus . In future 
studies, we would like to elucidate the mechanisms by which 
decreased NNMT expression increases hepatocyte sensitivity 
to iron overload . A deeper understanding of the relationship of 
the pathways involved in maintaining iron and energy homeo-
stasis may reveal new therapeutic targets for patients with iron 
overload disorders, obesity, and steatohepatitis .
Disclosures:
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Paula G . Fraenkel - Consulting: Microsoft Research, Merrimack Pharmaceuticals, 
Universal Procon, Vertex Pharmaceuticals, Codexis, Bristol Myers Squibb, Roche, 
Conway, Homer, Chin-Caplan, PC, Teva Pharmaceuticals
The following people have nothing to disclose: Tiago Koppe, Bonnie Patchen, 
Pavlos Pissios

564
Long-term Benefit of Sebelipase Alfa Over 76 Weeks in 
Children and Adults With Lysosomal Acid Lipase Defi-
ciency (ARISE Trial)
Katryn N. Furuya2, Sachin Marulkar1, Mark Friedman1, Radhika 
Tripuraneni1, Barbara Burton3; 1Alexion Pharmaceuticals, Inc., 
New Haven, CT; 2Alfred I. duPont Hospital for Children, Wilming-
ton, DE; 3Northwestern University Feinberg School of Medicine, 
Ann and Robert H. Lurie Children’s Hospital, Chicago, IL
Background: Lysosomal acid lipase deficiency (LAL-D) is a pro-
gressive multisystem disease that is an underappreciated cause 
of cirrhosis, severe dyslipidemia, and early-onset atheroscle-
rosis . In the phase 3 ARISE trial (NCT01757184) the primary 
endpoint of ALT normalization and multiple secondary efficacy 
endpoints were met after 20 weeks of exposure to sebelipase 
alfa (SA) in adults and children with LAL-D . Purpose: This study 
aimed to examine the biochemistry outcomes in ARISE follow-
ing long-term treatment with SA . Methods: Affected patients 
(N=66; median age 13 y, range 4–58 y) were randomized 
to placebo (PBO) or SA at 1 mg/kg every other week for 
20 weeks; following which 65 patients entered an ongoing, 
open-label extension phase in which they all received SA . 
Reported here are efficacy data at 76 weeks of SA exposure 
for all patients . Results: Safety results from the open-label 
period involve patients with between 86 and 152 weeks of 
SA exposure (Week 22 to Jan 26, 2016) . After 76 weeks of 
SA exposure, 52% of patients (32/61) achieved ALT normal-
ization and 65% (37/57) achieved AST normalization; 87% 
reached ALT ≤1 .5 x ULN and 95% reached AST ≤1 .5 x ULN . 
The PBO group that crossed over to SA during the open-label 
period exhibited marked and sustained improvements in ALT 
and AST, which mirrored that seen in the SA group during the 
double-blind phase . Further, those in the SA group who contin-
ued receiving SA in the open-label period had sustained the 
improvements achieved in the 20 week double-blind period . 
Mean baseline values for LDL-C (199 .2 mg/dL), non-HDL-C 
(230 .0 mg/dL), and triglycerides (153 .9 mg/dL) decreased 
by −28%, −27%, and −17%, respectively, after 76 weeks of 
SA exposure; mean HDL-C (baseline 32 .5 mg/dL) increased by 
23% . Most AEs in the open-label period were mild to moderate 
in severity . The most commonly experienced AEs were head-
ache, nasopharyngitis, cough, and pyrexia . Four patients had 
serious AEs (one was treatment-related, an infusion-associated 
reaction) . Twelve patients (19%) experienced infusion-associ-
ated reactions, which were mild or moderate in severity in all 
but one subject . There were no discontinuations due to an AE . 
Six (9%) of the 66 patients had at least one positive anti-drug 
antibody (ADA) sample; of these, two developed neutralizing 
antibodies . The safety profile for ADA-positive patients was 
consistent with that of the overall study population . SA was well 
tolerated; the long-term safety profile was similar to the profile 
seen during the double-blind portion . Conclusion: Long-term 
treatment with SA produced early and rapid improvements 
in markers of liver injury and lipid abnormalities which were 
sustained .
Disclosures:
Katryn N . Furuya - Advisory Committees or Review Panels: Alexion; Speaking 
and Teaching: Alexion
Sachin Marulkar - Employment: Alexion Pharmaceuticals
Mark Friedman - Employment: Alexion Pharmaceuticals, Inc .

Radhika Tripuraneni - Employment: Alexion Pharmaceuticals ; Stock Shareholder: 
Alexion Pharmaceuticals 
Barbara Burton - Consulting: Alexion, Shire, Biomarin, Sanofi Genzyme, Hori-
zon, ReGenXBio, Armagen; Grant/Research Support: Ultragenyx

565
An Ongoing Phase 2, Multi-Center, Open-Label, Study 
of WTX101 in Newly Diagnosed Wilson Disease 
Patients
Michael L. Schilsky1, Frederick K. Askari2, Peter Ferenci3, AFTAB 
ALA4, Anna Czlonkowska5, David J. Nicholl6, Jeffrey Bronstein7, 
Danny Bega8, Karl Heinz Weiss9; 1Medicine and Surgery, Yale 
University Medical Center, New Haven, CT; 2Medicine, University 
of Michigan, Ann Arbor, MI; 3Gastroenterology and Hepatology, 
Medical University of Vienna, Vienna, Austria; 4Gastroenterology 
and Hepatology, The Royal Surrey, Guildford, United Kingdom; 
5Neurology, Institute of Psychiatry and Neurology, Warsaw, 
Poland; 6Gastroenterology and Hepatology, Sandwell and West 
Birmingham Hospitals NHS Trust, Birmingham, United Kingdom; 
7Neurology, UCLA, Los Angeles, CA; 8Neurology, Northwestern 
University, Chicago, IL; 9Medicine, University of Heidelberg, Hei-
delberg, Germany
Background and aims WTX101 (bis-choline tetrathiomolyb-
date) is an investigational drug with a novel copper binding 
mechanism, which is tested in an ongoing prospective study 
to evaluate the safety and efficacy in newly diagnosed Wilson 
Disease (WD) patients . Methods Patients with a confirmed diag-
nosis of WD aged > 18 years and naïve to treatment or treated 
for ≤ 2 years with chelation or zinc therapy initially received 
15 or 30 mg WTX101 QD, and after 6 weeks, dosage was 
guided by laboratory and clinical criteria . Regular assessments 
included safety, status of liver disease, neurological status 
using the Unified Wilson Disease Rating Scale (UWDRS), and 
parameters of copper metabolism . Results Twenty-eight patients 
have been enrolled in the study . On trial entry, most patients 
were untreated or treated for ≤ 28 days with WD therapy, only 
5/28 treated > 90 days . Baseline average non-ceruloplasmin 
copper (NCC) was elevated (3 .5μM), 25/28 had neurolog-
ical manifestations at baseline and average UWDRS part III 
was 22 . Modified Nazer score ranged from 1 to 5 . Adverse 
events (AEs) included reversible elevated liver tests (n=5, of 
which 3 were related to per protocol dose escalation) and 
neutropenia (n=2) . After the initiation dose was reduced from 
60 mg daily to 15-30 mg QD and dose escalation limited to 
60 mg QD, WTX101 was well tolerated with few AEs . Hepatic 
status (ALT, INR and bilirubin) and the modified Nazer score 
improved or remained stable in all patients . NCC (adjusted 
for molybdenum) decreased over time on treatment . Other Cu 
measurements (exchangeable Cu, total serum Cu, 24-hour uri-
nary Cu excretion) indicate a similar de-coppering pattern . The 
UWDRS part III scores largely improved in patients with neu-
rological manifestations, or was stable in those without . Daily 
activity status (UWDRS part II) showed similar improvement . 
Summary WTX101 appears safe and well tolerated as initial 
therapy in patients with WD . Improvements in hepatic and 
neurologic disease, Cu metabolism and daily activity status 
over time was observed with WTX101 treatment . Further data 
are being accrued . Conclusion Further clinical evaluation of 
WTX101 is warranted to establish its safety and efficacy for the 
initial treatment of WD . The potential for once daily dosing will 
increase patient convenience and treatment adherence .
Disclosures:
Michael L . Schilsky - Advisory Committees or Review Panels: Gilead, GMPO, 
Wilson’s Disease Association; Grant/Research Support: Wilson Therapeutics; 
Speaking and Teaching: Gilead
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566
Acute on chronic liver failure from Wilson disease: Out-
come and predictors of mortality in 61 patients
Harshad Devarbhavi1, Chandrashekar Bohra3, Vishnu V. Reddy1, 
Rajvir Singh Singh2, Tarun S. Joseph1, Mallikarjun Patil1; 1Depart-
ment of Gastroenterology, St. John’s Medical College Hospital, 
Bangalore, India; 2Hamad Medical Center, Doha, Qatar; 3Univer-
sity of South Florida, Tampa, FL
Background: Acute on chronic liver failure (ACLF) is an emerg-
ing entity with unique pathogenesis and outcome that is differ-
ent from decompensated cirrhosis . Patients with Wilson disease 
(WD) often present acutely with jaundice, ascites, encepha-
lopathy or coagulopathy despite underlying cirrhosis . WD 
is a prototypical example of type B ACLF (Gastroenterology 
2014;147:4) There is no study that has analyzed the outcome 
and predictors of mortality in patients with WD presenting with 
ACLF . Methods: Sixty-one patients with WD who fulfilled crite-
ria for ACLF were identified from a WD registry of 264 patients 
(1997-2016) . ACLF was defined as per APASL . (Hepatology 
Int 2009;3:269) . All patients had jaundice (bilirubin>5 mg/dl) 
and coagulopathy (INR >1 .5) which was complicated by asci-
tes and or encephalopathy within 4 weeks . Outcome assessed 
at 3 months was either death or liver transplantation . Descrip-
tive statistics, chi-square test and student t test were carried out 
to determine differences between survivors and non survivors 
followed by Cox-regression analysis to determine predictors of 
mortality . Results: There were 36 males and 25 females with 
a mean age 14 .4 years . Ascites and encephalopathy were 
present in 55 (90 .2%) and 29 (47 .5%) patients respectively . 
Forty-four patients died and two underwent transplantation 
(75 .4%): 74% with ascites and 96 .5% with encephalopathy . 
The differences between survivors and non survivors are shown 
in table . Cox regression analysis identified encephalopathy 
(Hazards ratio, HR 3 .7), INR (HR 1 .14), serum protein (HR 
0 .84), total bilirubin (HR 1) and log WBC (HR 0 .87) as risk fac-
tors for mortality . No precipitant could be identified for acute 
deterioration . Conclusions: Patients with ACLF from Wilson dis-
ease have high mortality (75%) and should be expeditiously 
worked up for liver transplantation . Encephalopathy (not asci-
tes alone) is significantly associated with mortality .

Comparison of interval variables according to outcome

Disclosures:
The following people have nothing to disclose: Harshad Devarbhavi, Chan-
drashekar Bohra, Vishnu V . Reddy, Rajvir Singh Singh, Tarun S . Joseph, Mal-
likarjun Patil

567
Hepatic Copper (Cu) Toxicosis and Inflammation Impair 
Liver Repopulation with Extrahepatic Donor-derived 
Stem Cells in Setting of Wilson’s Disease (WD)
Yogeshwar Sharma1, Jinghua Liu2, Kathleen E. Kristian3, Antonia 
Follenzi1,4, Sanjeev Gupta1; 1Marion Bessin Liver Research Center, 
Departments of Medicine and Pathology, Albert Einstein College of 
Medicine, Bronx, NY; 2Department of Obstetrics and Gynecology, 
Shanghai Public Health Clinical Center, Shanghai, China; 3Depart-
ment of Chemistry, Iona College, New Rochelle, NY; 4Department 
of Health Sciences, Università del Piemonte Orientale “A. Avoga-
dro”, Novara, Italy
Restoration of ATP7B-dependent hepatobiliary Cu excretion 
by cell or gene therapy may permanently cure WD and is of 
considerable interest . Prior studies in animal models of WD 
established that healthy transplanted hepatocytes engraft and 
proliferate to repopulate liver progressively with disease correc-
tion over time . In other settings of persistent liver injury, e .g ., 
FAH-/- mouse model of tyrosinemia type I, bone marrow (BM) 
transplantation also produced extensive liver repopulation and 
disease correction with donor-derived healthy hepatocytes . 
Therefore, we considered that in Atp7b-/- mice transplantation 
of healthy BM should result in liver repopulation with donor-de-
rived hepatocytes and correction of Cu toxicosis . Methods: Ani-
mal groups included healthy C57BL/6 mice, untreated control 
Atp7b-/- mice and Atp7b-/- mice subjected to total body irradi-
ation followed by i .v . transplantation of unfractionated freshly 
isolated 1x107 BM cells from syngeneic healthy C57BL/6-GFP 
transgenic mice . Animals were observed for up to 12 mo with 
analysis of multiple parameters for localizing donor-derived 
cell populations, including hepatocytes, appearance of Atp7b 
expression, hepatic Cu content, as well as alterations in tis-
sue morphology, inflammation or fibrosis . Results: Significant 
BM chimerism was observed, as expected . Donor-derived 
GFP+ cells were widely prevalent in liver of recipients . These 
were largely F4/80+ cells in sinusoids indicating monocytes/
macrophages along with vimentin+ mesenchymal cells that 
increased over time . However, GFP+ hepatocytes were very 
rare and these formed neither clusters nor regions of proliferat-
ing cells during the study period of up to 12 mo . Liver histology 
showed multiple abnormalities in Atp7b-/- mice but without 
improvement in tissue injury grades after BM transplantation . 
Atp7b mRNA was absent by qRT-PCR after BM transplantation . 
Hepatic Cu content in BM-treated group also did not differ 
from untreated Atp7b-/- mice . By contrast, BM transplantation 
accompanied worsening hepatic inflammation with greater 
TNF-α, IL6 and TGF-β mRNA expression, oxidative DNA dam-
age with more immunostained 8-oxo-dG DNA adducts, greater 
collagen, MMP2 and TIMP1 mRNA expression and more col-
lagen by sirius red staining . No survival benefit accrued from 
BM transplantation . Conclusions: Despite the ability of healthy 
donor BM cells to generate hepatocytes in the liver of Atp7b-
/- mice, which was similar to other states, donor-derived cells 
were unable to proliferate in the presence of Cu toxicosis . 
This indicates differences in liver microenvironment may funda-
mentally alter therapeutic potential in WD of candidate stem/
progenitor cell populations .
Disclosures:
The following people have nothing to disclose: Yogeshwar Sharma, Jinghua Liu, 
Kathleen E . Kristian, Antonia Follenzi, Sanjeev Gupta
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568
Large liver volumes do not cause symptoms in auto-
somal dominant polycystic kidney disease with early 
chronic kidney disease
Adam E. Mikolajczyk, Guimin Gao, Arlene Chapman; Medicine, 
University of Chicago, Chicago, IL
Introduction: To date, the frequency of symptoms from polycys-
tic liver disease (PCLD) in autosomal dominant polycystic kid-
ney disease (ADPKD) and their relationship with liver volume 
(LV) have been poorly characterized . Thus, this study aimed to 
determine if LV impacted the frequency of symptoms reported 
by patients at baseline in the HALT Progression Polycystic 
Kidney Disease Study A (HALT-PKD-A) . Methods: HALT-PKD-A 
trial was a multicenter, randomized, placebo-controlled trial . 
Inclusion was limited to ADPKD subjects aged 15-49 years 
(yrs) with an estimated glomerular filtration rate (eGFR) greater 
than 60 mL/min and hypertension . Each subject had base-
line magnetic resonance imaging assessments of total kidney 
and liver volume and screening for the presence/absence of 
35 symptoms . The subjects were then divided into 3 groups 
based upon height-adjusted LV (htLV), and the frequencies of 
the symptoms in each tertile were compared using Chi-squared 
tests (SAS 9 .4, NC, USA) . Logistic regression analysis was 
then used to control for age and sex to determine the effect 
of htLV on symptom frequency . Results: The analysis included 
558 subject with ADPKD (408 with liver cysts) . Tertile 1 had 
a mean htLV of 844 mL/m (range: 475-947), mean age of 
35 .5 yrs, and mean eGFR of 94 .2 mL/min . Tertile 2 was 1028 
mL/m (949-1123), 36 .1 yrs, and 94 .0 mL/min, respectively . 
Tertile 3 was 1497 mL/m (1123-6832 mL/m), 38 .1 yrs, and 
86 .6 mL/min, respectively . The distribution of PKD1 and PKD2 
mutations were similar across each of the three tertiles (72-76% 
for PKD1, 14-17% for PKD2) . The frequency of traditional PCLD 
symptoms (e .g . abdominal pain, nausea, fatigue, decreased 
appetite) were not significantly different amongst the tertiles . 
Those symptoms with significant differences are shown in Table 
1; only leg swelling was associated with an increasing htLV . 
Conclusions: This study demonstrates that the large liver vol-
umes in a cohort of ADPKD patients with early chronic kidney 
disease do not cause symptoms, with the exception of lower 
extremity swelling, which may be an early marker for the onset 
of symptomatic PCLD . These findings confirm that PCLD is typ-
ically asymptomatic, even in the presence of hepatomegaly .

NS=not significant
htLV=height adjusted liver volume
Disclosures:
The following people have nothing to disclose: Adam E . Mikolajczyk, Guimin 
Gao, Arlene Chapman
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Wilson disease: sex-specific changes in methionine 
metabolism and mitochondrial function in a mouse 
model. 
Valentina Medici1, Noreene Shibata1, Kusum K. Kharbanda3, Kyo-
ungmi Kim2, Charles H. Halsted1; 1Internal Medicine, UC Davis, 
Sacramento, CA; 2UC Davis, Davis, CA; 3University of Nebraska 
Medical Center, Omaha, NE
Background & Aims . Women with Wilson disease (WD) pres-
ent more frequently with acute liver failure than men, whereas 
men present with neurological involvement more frequently 
than women . While these findings have been attributed to 
hormonal factors, the gender differences could be related to 
epigenetic mechanisms and their relationships with mitochon-
drial function . The goal of the present study was to determine 
whether parameters of methionine metabolism and mitochon-
drial function are different by gender in an animal model of 
WD . Methods. Tx-j mice, a model of WD, (n=9 males; n=8 
females) were euthanized at 24 weeks of age to study dif-
ferences in transcript levels of genes related to methionine 
metabolism and oxidative phosphorylation . Targeted metab-
olomic analysis by LC-MS was conducted in plasma samples 
to compare acylcarnitine profiles . An additional group (n=4 
males; n=4 females) was treated with oral D-penicillamine 
(PCA) from 12 to 24 weeks to compare sex-related responses 
to copper chelation . Results. Males presented worse hepatic 
inflammation than females (1 .6 ± 0 .6 vs 0 .9 ± 0 .32; p<0 .05), 
steatosis was similar and mild and there was no fibrosis . Liver 
S-adenosylmethionine (SAM) levels were lower and S-adeno-
sylhomocysteine were higher in males with consequent lower 
SAM-to-SAH ratio (2 .2±0 .7 vs 2 .8±1; p<0 .05), an indicator 
of global DNA methylation potential . Transcript levels of DNA 
methyltransferases 1 (Dnmt1) were higher in females and of 
Ndufab1 and Atp5j, related to mitochondrial complex I and 
complex V respectively, were lower in males . Metabolomic 
analysis revealed higher unsaturated acylcarnitine 14:2 and 
saturated acylcarnitine 12:0 in females compared to males . 
PCA reduced hepatic copper levels by one half in males but 
was ineffective in females . Histologic response to PCA was sim-
ilar in both sexes, and there were no changes in SAM and SAH 
levels in response to PCA . Among females, Dnmt1 transcript 
levels were significantly down-regulated after PCA, in associ-
ation with higher levels of 10- acylcarnitine indicating overall 
less improvement of mitochondrial function . Conclusions. Males 
and female mice models of WD differ according to parame-
ters of methionine metabolism, mitochondrial function, and in 
response to copper chelation treatment . These data provide 
insights into the gender differences observed in patients with 
WD and indicate the need to adjust chelation treatment accord-
ing to gender differences .
Disclosures:
The following people have nothing to disclose: Valentina Medici, Noreene Shi-
bata, Kusum K . Kharbanda, Kyoungmi Kim, Charles H . Halsted
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Copper and molybdate metabolism in newly diagnosed 
Wilson disease patients treated with WTX101
Frederick K. Askari2, Michael L. Schilsky1, Peter Ferenci3, AFTAB 
ALA4, Anna Czlonkowska5, David J. Nicholl6, Jeffrey Bronstein7, 
Danny Bega8, Karl Heinz Weiss9; 1Medicine and Surgery, Yale 
University Medical Center, New Haven, CT; 2Medicine, Univer-
sity of Michigan, Ann Arbor, MI; 3Gastroenterology and Hepa-
tology, University of Vienna, Vienna, Austria; 4Gastroenterology 
and Hepatology, Royal Surrey University, Guildford, United King-
dom; 5Neurology, Institute of Psychiatry and Neurology, War-
saw, Poland; 6Gastroenterology and Hepatology, University of 
Birmingham, Birmingham, United Kingdom; 7Neurology, UCLA, 
Los Angeles, CA; 8Neurology, Northwestern University, Chicago, 
IL; 9Gastroenterology and Hepatology, University of Heidelberg, 
Heidelberg, Germany
Background and aims WTX101 (bis-choline tetrathiomolyb-
date) is an investigational drug with a novel copper binding 
mechanism . WTX101 has a favorable stability profile . The aim 
of this study is to determine the effect of WTX101 on param-
eters of copper and molybdenum metabolism in this phase 2 
trial . Methods 28 newly diagnosed adult patients with WD 
copper and molybdenum parameters in blood and urine were 
followed during treatment with WTX101 . Results Urinary 
molybdenum excretion was robust, reaching on average 20%-
25% of the administered dose as early as 4 weeks after treat-
ment initiation, 24h molybdenum excretion ranging from 10 
– 20 μmoles . This demonstrated good drug absorption . Urinary 
molybdenum excretion as percent WTX101 dosage was the 
same for 15 and 30 mg/d, but less for 60 mg/d dosing, sug-
gesting possible saturation of absorption at doses > 30 mg/d . 
Molybdenum in urine was excreted in form of molybdate, the 
terminal degradation product of tetrathiomolybdate . 24h urine 
copper averaged ~ 4 μmoles or 254 μg prior to treatment and 
was reduced by week 12 and week 24 . Total plasma Cu levels 
increased upon initiation of treatment, based on tetrathiomo-
lybdate redistributing hepatic Cu stores into the blood form-
ing a tripartite tetrathiomolybdate-Cu-albumin complex . Levels 
decreased over time . Total plasma Cu levels closely followed 
total molybdenum in plasma, compatible with tripartite com-
plex formation . At steady state, the vast majority of molybde-
num in plasma was part of a tripartite complex, with trace free 
molybdate not bound to Cu . A correction factor was calculated 
for the ratio of Cu redistributed to the blood compartment per 
mole of Mo, allowing determination of free copper . Free Cu 
assessed as non-ceruloplasmin Cu (NCC) adjusted for molyb-
denum decreased over time . Summary WTX101 administration 
was accompanied by a robust urinary molybdate excretion 
demonstrating good drug absorption . Urine copper excretion 
decreased over time in parallel with decreases in free plasma 
copper, NCC molybdenum corrected . Total plasma Cu levels 
followed total plasma molybdenum, reflecting redistribution of 
hepatic Cu and formation of tripartite complex in blood . Con-
clusion WTX101 redistributes hepatic Cu into blood in form 
of a tetrathiomolybdate-Cu-albumin tripartite complex . Drug 
not binding Cu is excreted in urine as molybdate . Urine cop-
per excretion parallels improvement in copper metabolism and 
may be a useful marker to follow in WD patients treated with 
WTX101 . WTX101 is a novel agent for treating WD, and a 
further understanding of the relationship between molybdate 
and copper metabolism is important for optimizing treatment 
and monitoring .
Disclosures:
Frederick K . Askari - Advisory Committees or Review Panels: Dimension Thera-
peutics; Grant/Research Support: Wilson Therapeutics

Michael L . Schilsky - Advisory Committees or Review Panels: Gilead, GMPO, 
Wilson’s Disease Association; Grant/Research Support: Wilson Therapeutics; 
Speaking and Teaching: Gilead
Peter Ferenci - Advisory Committees or Review Panels: Idenix, Gilead, MSD, 
Janssen, Salix, AbbVie, BMS, Wilson Therapeutics; Patent Held/Filed: Madaus 
Rottapharm; Speaking and Teaching: Gilead, Roche
AFTAB ALA - Advisory Committees or Review Panels: wilsons therapeutics, uni-
var, falk ; Grant/Research Support: alexion, intercept
Anna Czlonkowska - Advisory Committees or Review Panels: Wilson Therapeu-
tics, Univar, Bayer; Speaking and Teaching: Roche, GSK
Danny Bega - Consulting: Teva Pharmaceuticals
Karl Heinz Weiss - Advisory Committees or Review Panels: Bayer Health Care, 
BMS; Consulting: Wilson therapeutics, GMP-O, Univar; Grant/Research Sup-
port: Novartis; Speaking and Teaching: Orphan Europe, Norgine
The following people have nothing to disclose: David J . Nicholl, Jeffrey Bronstein
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Psychometric validation of the Itch-Reported Outcome 
(ItchRO™) assessment in pediatric patients with Alagille 
syndrome or progressive familial intrahepatic cholesta-
sis
Daniel Serrano1, Martha Gauthier2, Magdalena Harrington3, 
Lisette Acevedo3; 1Endpoint Outcomes, Boston, MA; 2Endpoint 
Outcomes, Long Beach, CA; 3Shire, Lexington, MA
This study combined data from two clinical trials of maralixi-
bat (one double-blind and randomized, and one open-label) 
and one observational, non-interventional study to validate an 
observer-reported measure of itch-related behaviors in pedi-
atric patients with Alagille syndrome (ALGS) or progressive 
familial intrahepatic cholestasis (PFIC) . The observational study 
was based on a 2-week daily-diary study, while the two clinical 
trials were based on a 13-week daily-diary design . Across all 
data sources, caregivers completed the ItchRO(Obs) twice daily 
regardless of the age of the child . The ItchRO(Obs) is the daily 
average of a single item administered in an evening report (ER) 
and morning report (MR) diary, in which the severity of itch-re-
lated symptoms were assessed on a five-point scale (0=no itch, 
4=most severe itch) . Clinicians also completed the Clinician 
Scratch Scale (CSS), patients and caregivers completed the 
Pediatric Quality of Life Inventory (PedsQL™), and caregivers 
completed a numeric rating scale for itch severity (non-interven-
tional study only) and a caregiver global impression of change 
(CIC) . These measures were used in validation for the estimation 
of test-retest reliability (TRTR), concurrent validity, known-groups 
validity, and the ability of the ItchRO(Obs) to detect meaningful 
change . A total of n=62 patients were eligible for analysis 
when pooling data across studies (observational study, n=23 
[ALGS: n=22, PFIC: n=1]; double-blind randomized study in 
ALGS, n=19; interim analysis sample of an open-label study 
in PFIC, n=20]) . TRTR estimated via the two-way random intra-
class correlation coefficient across a 1-week retest interval was 
0 .95 . Concurrent validity estimates indicated that there were 
strong associations between greater itch-related symptoms 
and decrements in quality of life as measured by the PedsQL 
Parent-Proxy Report, with correlations across the total score 
and physical and psychosocial subscores ranging from -0 .4 to 
-0 .52 . Known-groups validity demonstrated that ItchRO(Obs) 
scores were ordered in magnitude consistent with CSS severity 
ratings, and shared significant variance with CSS (ω2=0 .19) . 
Meaningful change estimates appeared convergent, with daily 
average change of -0 .83 and -0 .5 for distribution- and CIC-an-
chor-based methods, respectively . The corresponding clinically 
important difference estimate for the CIC-anchor-based method 
was -1 .03, or a full one-point improvement . Despite a limited 
sample size, which necessitated exclusively classical test theory 
validation methods, evidence suggests that the ItchRO(Obs) is 
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reliable, valid, and able of detecting meaningful change in 
itch-related symptoms .
Disclosures:
Daniel Serrano - Consulting: Shire
Martha Gauthier - Consulting: Endpoint Outcomes
Magdalena Harrington - Employment: Shire
Lisette Acevedo - Consulting: Shire
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EXPLORE: A prospective, multinational natural history 
study of acute hepatic porphyria patients with recurrent 
attacks
Karl E. Anderson1, Manisha Balwani2, Paolo Ventura3, Aneta Iva-
nova4, Joseph R. Bloomer5, D Montgomery Bissell6, Ulrich Stölzel7, 
Charles Parker8, David Rees9, Penny Stein9, Jerzy Windyga10, 
Raili Kaupinnen11, Janneke Langendonk12, Michael Badminton13, 
Elizabeth Minder14, Pavel Martasek15, Felix Alegre16, Maria Cap-
pellini17, Herbert L. Bonkovsky18, Sverre Sandberg19, Aasne K. 
Aarsand19, Robert J. Desnick2, Jean Charles Deybach20, John 
Phillips8, Hetanshi Naik2, Eliane Sardh21, Pauline Harper21, 
Amy Chan22, Chang-Heok Soh22, Kirsten McCarthy22, William 
Querbes22, Craig Penz22, Amy Simon22, Laurent Gouya20; 1Uni-
versity of Texas Medical Branch, Galveston, TX; 2Mt. Sinai Hospi-
tal, New York, NY; 3Università degli Studi di Modena e Reggio 
Emilia, Modena, Italy; 4St. Ivan Rilski University Hospital, Sofia, 
Bulgaria; 5Universtiy of Alabama, Birmingham, Birmingham, AL; 
6University of California, San Franscisco, San Franscisco, CA; 
7Klinikum Chemnitz, Chemnitz, Germany; 8University of Utah, 
Salt Lake, Salt Lake City, UT; 9King’s College Hosptial, London, 
United Kingdom; 10Instytut Hematologii i Transfuzjologii, Warsaw, 
Poland; 11Porphyria Research Centre in Finland, Helsinki, Finland; 
12Erasmus Medical Center, Rotterdam, Netherlands; 13University 
Hospital of Wales, Cardiff, United Kingdom; 14Stadtspital Triemli, 
Zentrallabor, Zurich, Switzerland; 15Univerzity Karlovy v Praze, 
Prague, Czech Republic; 16Clinica Universidad de Navarra, 
Navarra, Spain; 17University of Milan, Milan, Italy; 18Wake Forest 
University, Winston-Salem, NC; 19Norwegian Porphyria Centre 
(NAPOS), Bergen, Norway; 20Centre Francais des Porphyries, 
Paris, France; 21Karolinksa University Hospital, Stockholm, Swe-
den; 22Alnylam Pharmaceuticals Inc, Cambridge, MA
The acute hepatic porphyrias (AHP), including acute intermit-
tent porphyria (AIP), hereditary coproporphyria (HCP), and 
variegate porphyria (VP), are due to a deficiency in the liver 
of one of the eight enzymes required for heme biosynthesis . 
Induction of the first enzyme 5-aminolevulinic acid synthase 1 
(ALAS1) by triggers such as fasting or drug exposure can lead 
to accumulation of neurotoxic heme intermediates that result 
in acute life threatening neurovisceral attacks . Methods: We 
are currently performing a prospective, multinational, obser-
vational study to characterize the natural history and clinical 
management of patients with AHP who experience recurrent 
attacks (> 3 attacks per year) or receive prophylactic treatment 
to prevent attacks . Patient porphyria disease activity question-
naires, physical examinations, plasma and urinary porphyrin 
precursors, circulating ALAS1 mRNA and health care utiliza-
tion data are collected at pre-specified intervals throughout the 
6 month study . In addition, porphyria attack assessments and 
porphyrin precursor levels are collected during attacks . Interim 
Results: Enrollment is complete, but the study is ongoing . A 
total of 112 patients have been enrolled from 20 centers in 
13 countries . The mean patient age is 39 years old, with the 
majority being female (99F; 13M) and having a diagnosis of 
AIP (AIP=104; HCP=3; and VP=5) for a mean of 11 .4 years . 
Most patients (85%) reported being treated previously with 
heme during an attack, while less than half (43%) reported tak-

ing heme prophylactically to prevent attacks . Patients reported 
a mean of 9 .44 attacks (median 6; range 0-54) in the prior 
year, of which approximately 70% required treatment in a 
healthcare setting . The most common acute attack symptoms 
included abdominal pain (92%), nausea or vomiting (80%) 
and weakness (79%) . Symptoms similar in character to those 
occurring in attacks were reported chronically (i .e . all the time) 
in 46% of the patients . The baseline urinary porphobilinogen 
and aminolevulinic acid levels while patients were not having 
an acute attack were elevated at 34 .9 mmol/mol Cr and 26 .7 
mmol/mol Cr respectively (upper limit of normal: PBG < 1 .2 
mmol/mol Cr; ALA < 3 .1 mmol/mol Cr) . Summary: This ongo-
ing study should provide important information about the full 
spectrum of disease in AHP patients with recurrent attacks, as 
well as provide insights into AHP pathophysiology and disease 
management . The fact that close to half the patients have por-
phyria symptoms all the time, even when not in the setting of 
an acute attack, suggests the disease is more chronic than pre-
viously appreciated . Additional 6-month data from this study 
will be reported .
Disclosures:
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Diseases
Manisha Balwani - Consulting: Alnylam biopharma
Paolo Ventura - Advisory Committees or Review Panels: Orphan Europe; Con-
sulting: Alnylam
Joseph R . Bloomer - Advisory Committees or Review Panels: Recordati Rare 
Diseases; Consulting: Mitsubishi Tanabe Pharma, Brin and Brin; Grant/Research 
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Alnylam Pharmaceuticals
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Orphan Europe; Stock Shareholder: Orion Corporation
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Chemicals, Clinuvel, Inc .; Consulting: Alnylam, Inc, Clinuvel, Inc ., Clinuvel, Inc ., 
Mitsubishi-Tanabe Pharma; Grant/Research Support: Gilead Sciences
Aasne K . Aarsand - Consulting: Alnylam Pharmaceuticals
Robert J . Desnick - Advisory Committees or Review Panels: Recordati Rare Dis-
eases; Consulting: Alnylam Pharmaceuticals; Grant/Research Support: Alnylam 
Pharmaceuticals; Patent Held/Filed: Alnylam Pharmaceuticals
Chang-Heok Soh - Employment: Alnylam Pharmaceuticals
Kirsten McCarthy - Consulting: Alnylam
William Querbes - Employment: Alnylam Pharmaceuticals
Craig Penz - Employment: Alnylam Pharmaceuticals
Amy Simon - Employment: Alnylam
The following people have nothing to disclose: Aneta Ivanova, D Montgomery 
Bissell, Ulrich Stölzel, Charles Parker, Penny Stein, Jerzy Windyga, Janneke Lan-
gendonk, Michael Badminton, Elizabeth Minder, Pavel Martasek, Felix Alegre, 
Sverre Sandberg, Jean Charles Deybach, John Phillips, Hetanshi Naik, Eliane 
Sardh, Pauline Harper, Amy Chan, Laurent Gouya
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The real impact of fatigue in Haemochromatosis
Aisling Murphy; University Hospital Galway, Galway, Ireland; 
Department of Hepatology, University Hospital Galway, Galway, 
Ireland
Introduction Haemochromatosis is one of the commonest genet-
ically inheritable conditions in Irish people . Fatigue is a com-
mon complaint and presenting symptom . Despite this, the level 
of fatigue experienced by patients with haemochromatosis 
has never been adequately quantified . Anecdotal experience 
would suggest that fatigue responds to treatment i .e . venesec-
tion . Aim Our aim was to formally assess the impact of fatigue 
on patients with Haemochromatosis, by quantifying the severity 
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and where possible identifying contributing factors . Method 
We performed a prospective observation based cohort study 
on patients with Haemochromatosis . Baseline demographics 
were obtained along with laboratory assessment of iron stor-
age in patients attending a dedicated haemochromatosis clinic . 
Patients were asked to fill in a questionnaire regarding levels 
of fatigue, physical activity and co-existent symptomatology 
using widely validated scoring systems . Results We recruited 
169 patients (39% female) attending our outpatient venesec-
tion programme and undergoing treatment as per standard 
protocol, median ferritin values were 83 (range 11-4900) . 
Median Transferrin saturations (TF sats) were 50% (range 
11-97%) and median ALT was 22 (range 4-138) . Median 
Fibroscan value was 5 .1kPa . The majority of patients com-
plained of fatigue when asked (67 .9%) . Joint pain was also 
commonly reported (57 .3%) . When asked a series of questions 
to quantify level of fatigue 38 .4% of patients had a fatigue 
severity score >36 . Ferritin (r=-0 .05), TF Sats (r= -0 .22) or level 
of physical activity (r=0 .073) showed no correlation with sever-
ity of fatigue levels . Concomitant pathology associated with 
haemochromatosis was generally rare in our cohort; Diabetes 
was reported in 3 .4%, Heart disease in 5 .4% . Interestingly 
22% of responders described anxiety/depression and 34 .2% 
of patients described memory loss/impairment . Activity levels 
were surprisingly high with only 28 .9% of patients reporting 
low levels according to their IPAQ score . Conclusion Fatigue 
is extraordinarily common in patients with haemochromatosis 
(over two thirds), even in patients whom have been adequately 
de-ironed . More surprisingly the severity of fatigue in patients 
with haemochromatosis was severe in almost 40% comparable 
to end stage neurological illness such as MS and Parkinsons 
(i .e . FSS>36) . Ferritin or TF sats levels do not appear to cor-
relate with fatigue severity . Alternative aetiologies to fatigue 
should be considered in these patients; in particular co-existent 
psychiatric illness/depression .
Disclosures:
The following people have nothing to disclose: Aisling Murphy
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Neurologic assessments in Wilson disease
Jan Pfeiffenberger1, Hanna Volpert1, Jan Groener2, Wolfgang 
Stremmel1, Markus Weiler3, Daniel Gotthardt1, Karl Heinz Weiss1; 
1Department of Gastroenterology and Hepatology, University 
Hospital Heidelberg, Heidelberg, Germany; 2Endocrinology and 
Clinical chemistry, University Hospital Heidelberg, Heidelberg, 
Germany; 3Department of Neurology, University Hospital Heidel-
berg, Heidelberg, Germany
Introduction: Wilson disease (WD) is an autosomal recessive 
disorder of copper metabolism . In untreated patients WD can 
lead to hepatic complications and neuropsyciatric impairment 
with negative effects regarding activities of daily life . For neu-
rologic assessments of WD patients two specific neurological 
scores were established . The “Unified Wilson’s Disease Rating 
Scale” (UWDRS) and the “Global Assessment Scale for Wil-
son’s Disease” (GAS for WD) . Direct comparison of these scor-
ing system or correlation of these scores with regards to severity 
of hepatic disease manifestation has not yet been carried out . 
Material and methods: Prospective monocentric cross-sectional 
study of 65 patients with established WD diagnosis . Every 
patient completed the questionnaires of both assessments 
and was examined by the same experienced neurologist . The 
results were correlated with the severity of liver insufficiency, 
expressed by the “Model of end-stage liver disease (MELD)” 
score . Results:  16 (25%) patients had neurologic symptoms 
at initial WD diagnosis . 58 (89%) patients were treated with 

chelating agents . The median duration of treatment at study 
initiation was 15 (range 0 .4 – 47) years . Results of “UWDRS” 
and “GAS for WD” showed significant correlation (r=0 .83; 
p<0 .001) . This was also true for the specific neurologic sub-
tests of both scores (r=0 .8; p<0 .001) . The specific hepatic sub-
tests of both scores showed weak correlation regarding degree 
of liver insufficiency (UWDRS: r=0 .28; GAS for WD: r=0 .12) . 
Conclusions: Both scoring systems correlated well regarding 
the neurologic assessment of WD patients . Nonetheless, more 
instrumental tests and more time are required for “GAS for 
WD” compared to “UWDRS” . Neither of these tests should be 
used for assessment of hepatic function, as a poor correlation 
with the Meld- or Child-Pugh-score is evident
Disclosures:
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BMS; Consulting: Wilson therapeutics, GMP-O, Univar; Grant/Research Sup-
port: Novartis; Speaking and Teaching: Bayer Health Care, Norgine, Orphan 
Europe
The following people have nothing to disclose: Jan Pfeiffenberger, Hanna Volp-
ert, Jan Groener, Wolfgang Stremmel, Markus Weiler

575
Progression from immune tolerant to HBeAg-negative 
hepatitis B is associated with increased virus sequence 
diversity and prevalence of BCP and Precore variants.
Lilly Yuen1, Darren Wong1,2, Margaret Littlejohn1, Julianne Bay-
liss1, Gillian Rosenberg1, Kathleen jackson1, Anuj Gaggar3, Kath-
ryn M. Kitrinos3, Mani Subramanian3, Patrick Marcellin4, Edward 
J. Gane7, Henry Lik-Yuen Chan8, Harry L. Janssen6, Maria Buti5, 
Scott Bowden1, Tina Sozzi1, Danni Colledge1, Rachel Hammond1, 
Rosalind Edwards1, Stephen Locarnini1, Alexander Thompson2, 
Peter A. Revill1; 1VIDRL, North Melbourne, VIC, Australia; 2St Vin-
cents Hospital, Melbourne, VIC, Australia; 3Gilead Sciences, Fos-
ter CIty, CA; 4Hopital Beaujon University of Paris, Clichy, France; 
5Liver Unit Vall d”Hebron (Ciberehed) University Hospital, Barce-
lona, Spain; 6Toronto Center for Liver Diseases Toronto Western 
and General Hospital, Toronto, ON, Canada; 7New Zealand Liver 
Transplant Unit Auckland City Hospital, Auckland, New Zealand; 
8Chinese University of Hong Kong, Hong Kong, Hong Kong
Background. CHB natural history is characterized by evolution 
through multiple phases of host-virus interplay resulting in selec-
tion of HBV variants defective for HBeAg production . Current 
understanding suggests a progression from early immune toler-
ance (IT), to immune clearance (IC) phase, before late immune 
reactivation (IR) . We have recently shown that the frequency of 
basal core promoter (BCP) and precore (PC) variants, as well 
as HBV sequence diversity, are associated with clinical pheno-
type at baseline, as well as treatment outcomes in IC patients 
who are treated with long-term NA therapy . We have now per-
formed a detailed cross-sectional analysis of HBV virological 
phenotypes comparing patients with IT, IC and IR CHB from 
three large randomised controlled studies . Methods . GS-US-
203-0101 evaluated the treatment of tenofovir vs tenofovir 
plus emtricitabine in IT persons (HBeAg positive, HBV DNA 
>7 .28log10 IU/ml and ALT<ULN) . GS-US-174-0102 evaluated 
tenofovir in IR persons (HBeAg negative, HBV DNA >5log10 
copies/ml and ALT >1xULN but <10xULN) . GS-US-174-0103 
evaluated tenofovir in IC persons (HBeAg positive, HBV DNA 
>6log10 copies/ml and ALT >2xULN but <10xULN) . Virolog-
ical studies included HBV full genome NGS sequencing and 
quantitative HBsAg and HBeAg levels (HBV genotypes A to D) . 
Frequencies of BCP and PC variants were compared to clinical 
outcomes using multivariate analysis . Sequence diversity was 
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analysed using Shannon Entropy . Results. BCP and PC variants 
were detected in all phases of disease (IT<IC<IR, Table 1, P < 
0 .0001) . NGS was more sensitive than population sequencing 
(PS) for detecting BCP / PC variants in IT, IC, but not IR dis-
ease, where the variants were fixed . Variant frequency differed 
by HBV genotype in each CHB phase, with BCP variants more 
common in Gt C vs . B and A vs . D, and PC variants more 
common in Gt B vs . C and Gt D vs . A . HBV sequence diversity 
was highest in HBeAg negative patients and lowest in patients 
in the IT phase (Table 1, P<0 .001) . HBsAg, HBV DNA and 
HBeAg levels differed by phase of disease, consistent with the 
natural history of CHB: HBsAg (IT>IC>IR), HBV DNA (IT>IC>IR) 
and HBeAg (IT>IC), P < 0 .05 . Conclusions. The progression 
from IT – IC – IR disease is characterized by the accumulation 
of clinically relevant variants in the BCP and PC regions, as 
well as increased HBV sequence diversity .

Table 1
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Serum hepatitis B core-related antigen as a good sur-
rogate marker of intrahepatic covalently closed circular 
DNA during different phases of chronic hepatitis B virus 
infection
En-Qiang Chen1,2, Shu Feng3, Ling-Bo Liang1,2, Ling-Yun Zhou1,2, 
Ling-Yao Du1,2, Li-Bo Yan1,2, Meng-Lan Wang1,2, Chuan-Min Tao3, 
Hong Tang1,2; 1Center of Infectious Diseases, West China Hospi-
tal of Sichuan University, Chengdu, China; 2Division of Infectious 
Diseases, State Key Laboratory of Biotherapy, Sichuan University, 
Chengdu, China; 3Department of Laboratory Medicine, West 
China Hospital, Sichuan University, Chengdu, China
Aim: This study aimed to investigate the correlation of serum 
quantitative hepatitis B core-related antigen (qHBcrAg) with 
intrahepatic cccDNA in the different phases of the natural 
history of chronic hepatitis B (CHB), and thus reveal whether 
serum qHBcrAg could be used as an surrogate marker of intra-
hepatic cccDNA . Methods: A total of 139 CHB patients who 
underwent liver biopsy were enrolled, consisting of 59 patients 
in immune tolerance (IT) phase, 52 patients in immune clear-
ance (IC) phase, 20 patients in low-replication (LR) phase, and 
8 patients in reactivation phase . All patients in IC phase have 
received entecavir (ETV) therapy, and 32 of them undergone 
a second liver biopsy at 24 months . In this study, the serum 
qHBcrAg, qHBsAg, HBV DNA and intrahepatic cccDNA lev-
els were all quantitatively measured . Results: Among the 139 
patients, serum qHBcrAg was strongly positive correlated with 
intrahepatic cccDNA (r=0 .929, P<0 .001), which is superior 
to that of serum qHBsAg (r=0 .742, P<0 .001) and HBV DNA 
(r=0 .854, P<0 .001) with intrahepatic cccDNA . And similar 
interesting findings were also observed in patients in IT, IC, LR 
and reactivation phases . Among the 32 ETV-treated patients in 
IC phase who undergone a second liver biopsy, the decline of 
intrahepatic cccDNA was accompanied by changes in both 
qHBcrAg and qHBsAg . However, as compared to qHBsAg, 
the dynamic change of qHBcrAg was more strongly associated 
with intrahepatic cccDNA-decline (r=0 .665, P<0 .001 for qHB-
crAg; and r=0 .572, P=0 .001 for qHBsAg) . Conclusions: As 
compared to either qHBsAg or HBV DNA, serum qHBcrAg has 
a better positive correlation with intrahepatic cccDNA . And 
serum qHBcrAg should be a good surrogate of intrahepatic 
cccDNA of HBV .

The correlations of serum qHBcrAg (A), qHBsAg (B) and HBV 
DNA (C) with intrahepatic cccDNA among different phases of 
CHB .

Disclosures:
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ADAR1 modulates HBV replication
Zeng Tu1,2, Lin Yuan2,3, Yuan HU3, Jieli Hu3, Xiaoqiong Duan1, 
Xiao Liu1, Jacinta A. Holmes1, Ailong Huang3, Wenyu Lin1, Ray-
mond T. Chung1; 1Gastrointestinal Unit, Massachusetts General 
Hospital, Harvard Medical School, Boston, MA; 2Department of 
Pathogenic Biology, College of Basic Medical Sciences, Chongq-
ing Medical University, Chongqing, China; 3The Key Laboratory 
of Molecular Biology on Infectious Diseases, Ministry of Education, 
Chongqing Medical University, Chongqing, China
Background/Aims: HBV infection is a major cause of liver-re-
lated morbidity and mortality worldwide . HBV is a hepato-
tropic DNA virus that replicates via reverse transcription to 
form DNA from RNA . Adenosine deaminase acting on RNA 
(ADARs) is an RNA editing enzyme, catalyzing deamination 
of adenosine to produce inosine, which is then recognized as 
guanosine . ADARs regulate virus replication by both RNA-ed-
iting dependent and independent mechanisms . However, 
the mechanism by which ADARs regulate HBV replication 
is not well characterized . We sought to explore the mecha-
nisms by which ADARs regulate HBV replication, including 
through HBV RNA editing and/or innate immunity via the 
RIG-I and MDA5 pathway . Methods: We performed ADAR1 
siRNA knockdown or overexpression of wild type or mutant 
ADAR1 in HepG2 .2 .15 and HepAD38 HBV replicon cells . 
Selected gene mRNAs and their proteins, including ADAR1, 
RIG-I, MDA5, GAPDH together with HBV replication in cells, 
were monitored by qRT-PCR and Western blot . We monitored 
HBV replication by measuring HBV DNA, cccDNA in cells and 
supernatant virus DNA . We specifically monitored HBV total 
RNA, pgRNA and precore RNA transcript . Results: We found 
that ADAR1 siRNA reduced HBV total RNA in HepG2 .2 .15 
(63 .75±1 .08% versus 100 .00± 11 .78%, P<0.005) and in 
AD38 cells (56 .91±8 .15% versus 100 .00± 3 .30%, P<0.005) 
respectively . However, the HBV precore RNA remained rela-
tively unaffected (103 .94±5 .17% versus 100 .00± 2 .17% in 
HepG2 .2 .15; 98 .20±5 .46% versus 100 .00± 0 .39% in AD38 
cells, respectively) between ADAR1 siRNA and Neg siRNA . 
ADAR1 siRNA reduced HBV pgRNA in hepG2 .2 .15 (62 .45± 
0 .07% versus 100 .00±2 .27%, P<0.005) and in AD38 cells 
(65 .26± 2 .24% versus 100 .00±1 .57%, P<0.05), respectively 
compared to Neg siRNA . ADAR siRNA exhibited comparable 
inhibition levels on total HBV RNA and pgRNA . We found 
that ADAR1 siRNA did not have significant effect on intracel-
lular HBV DNA and cccDNA in HepG2 .2 .15 (94 .33±5 .76% 
versus 100 .00± 2 .69%, P>0.05; 93 .17±6 .99% versus 
100 .00± 8 .77%, P>0.05, respectively) and in AD38 HBV 
cells (96 .87±10 .87% versus 100 .00± 2 .06%, P>0.05; 
92 .85±2 .65% versus 100 .00± 7 .10%, P>0.05, respectively) . 
We found that ADAR1 siRNA did not significantly affect MDA5, 
RIG-I and PKR mRNA expressions, implying that ADAR1 reg-
ulated HBV pgRNA replication was not exerted through the 
RIG-I, MDA5 and PKR pathway . Conclusions: ADAR1 regulates 
HBV replication at the pgRNA level, but not HBV precore RNA, 
and not through effects on the RIG-I/MDA5/type I IFN path-
way . These data support a model in which ADAR acts through 
RNA editing . Further characterization of ADAR1 effect on RNA 
editing is ongoing .
Disclosures:
Jacinta A . Holmes - Grant/Research Support: NIH, AASLD
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
The following people have nothing to disclose: Zeng Tu, Lin Yuan, Yuan HU, Jieli 
Hu, Xiaoqiong Duan, Xiao Liu, Ailong Huang, Wenyu Lin

579
Discovery of A Highly Potent and Selective Capsid 
Assembly Inhibitor (QL-0A6A) For the Treatment of 
Chronic HBV Infection
Haiying He1, Xiaolin Li1, Kai Zhou1, Xiaofei Wang1, Yuedong 
Zhou1, Qiong Zhou1, Shibo He1, Huangtao Jin1, Zhengxian Gu1, 
Liang Shen1, Lijuan Hou1, Jian Li1, Shuhui Chen1, Zhe Cheng2, 
Chunyan Sun2, Long Zhang2, Shuyong Zhao2; 1WuXi AppTec 
(Shanghai) Co., Ltd, 288 FuTe Zhong Road, Shanghai 200131, 
P.R. China, Shanghai, China; 2Shandong Provincial Key Labo-
ratory of Small Molecular Targeted Drugs, Qilu Pharmaceutical 
Co., Ltd. No. 243 Gong Ye Bei Road, Jinan, Shandong Province, 
250100, P.R. China, Shandong, China
Background: Chronic Hepatitis B (CHB) infection is a signifi-
cant global health problem, which leads to liver fibrosis, cirrho-
sis and even hepatocellular carcinoma, and affects over 350 
million people worldwide . HBV capsid protein plays essential 
roles in HBV replication . Here we report QL-0A6A as a novel 
HBV capsid assembly inhibitor with strong activity against HBV 
replication in vitro . Methods: A series of novel fused 3,5,6,7-tet-
rahydropyrrolo[1,2-c]pyrimidines were synthesized and eval-
uated by the HBV capsid assembly and replication assays . 
Antiviral activity of QL-0A6A was further investigated against 
drug resistant HBV variants . HBV broad spectrum antiviral activ-
ity was evaluated by testing QL-0A6A against HBV genotypes 
A, B, C and D . Results: QL-0A6A could induce mis-assembly 
of recombinant HBV core protein effectively (EC50 = 0 .97 μM) . 
This compound inhibited HBV replication in HepG2 .2 .15 cells 
with EC50 = 1 .1 nM . QL-0A6A was also active against wild-
type and HBV drug resistant variants with defined amino acid 
changes within the reverse transcriptase protein: rtL180M/
M204V, rtM204I, rtU95551, rtM204I/S202G, rtA181T, and 
rtN236T . Furthermore, QL-0A6A inhibited HBV replication of 
HBV genotypes A, B, C and D (EC50 ranges from 9 to 72 nM) 
in the transfection assay . With combo treatment of QL-0A6A 
and TDF, the synergy effect was observed in both HBV repli-
cation assay and HDI animal model . QL-0A6A also exhibited 
highly selectivity and had no off-target activity at up to 10 μM 
(24 kinases inhibition, 22 GPCRs for agonist and antagonist 
activity) . Conclusions: QL-0A6A could induce mis-assembly of 
capsid-like particles in vitro . It was active against wild type, 
drug resistant HBV cell strains and active across HBV geno-
types (A-D) . These results support the clinical development of 
QL-0A6A as a potential new therapeutic agent for chronic hep-
atitis B patients alone or in combination with nucleoside drugs .
Disclosures:
Zhengxian Gu - Employment: WuXi AppTec
The following people have nothing to disclose: Haiying He, Xiaolin Li, Kai Zhou, 
Xiaofei Wang, Yuedong Zhou, Qiong Zhou, Shibo He, Huangtao Jin, Liang 
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Viral Dominance patterns are associated with distinct 
systemic inflammatory patterns in patients with hepatitis 
delta
Gunnar Lewon Lutterkort1, Cihan Yurdaydin2, Anika Wranke1, 
Svenja Hardtke1,3, Onur Keskin2, Michael P. Manns1,3, Heiner 
Wedemeyer1, Benjamin Heidrich1,3; 1Department of Gastroenter-
ology, Hepatology and Endocrinology, Hannover Medical School, 
Hannover, Germany; 2Department of Gastroenterology, Ankara 
University Medical Faculty, Ankara, Turkey; 3German Center for 
Infectious Disease Research (DZIF), partner site Hannover-Braun-
schweig, HepNet Study-House, Hannover, Germany
BACKGROUND AND AIMS: HBV and HDV coinfection fre-
quently leads to severe liver disease while the pathophysiology 
remains unclear . HDV is usually the dominant virus but differ-
ent patterns of viral replication can be observed . HDV has 
been shown to induce innate immune responses in humanized 
mice . However, the impact of viral dominances on the systemic 
inflammatory milieu in patients is unknown . METHODS: We 
studied 108 HDV RNA-positive patients of the international 
multicenter, prospective HIDIT-2 trial . Luminex-based multiplex 
technology was used to measure 49 different soluble immune 
mediators (SIM) including growth factors, adhesion molecules, 
chemokines and cytokines . Viral D- or B-dominance was clas-
sified if the viral load of one virus surpassed the viral load 
of the other virus by more than 1log10 . If no such difference 
occurred, no dominance (ND) was stated . Univariate analy-
sis was performed using Mann-Whitney-tests to compare SIMs 
between patient group . RESULTS: The majority of hepatitis delta 
patients showed D-dominance (n=82, 76%); only 7 patients 
were B-dominant (6%) . Almost all soluble immune mediator 
levels (n=45) were decreased in D-dominant patients com-
pared to ND patients . IL-2Ra (p=0 .006), IL-12p40 (p=0 .037), 
IL-13 (p=0 .015), IL-16 (p=0 .006), CTACK (p=0 .023), MCP-1 
(p=0 .039), SCF (p=0 .024) and TRAIL (p=0 .013) were signifi-
cantly reduced in D-dominance . Only five parameters (IP-10, 
GROa, MIP-1b, FGF basic and PDGF-bb) were increased in 
D-dominant patients but without reaching significance . CON-
CLUSIONS: This study offers new insights into the pathophys-
iology of chronic hepatitis delta . We could show that the 
viral predominance pattern has an influence on the systemic 
inflammatory milieu as both pro- and anti-inflammatory soluble 
immune modulators were decreased in D-dominant patients .

Disclosures:
Cihan Yurdaydin - Advisory Committees or Review Panels: Janssen, Roche, 
Merck, Gilead, AbbVie; Speaking and Teaching: BMS
Michael P . Manns - Consulting: Roche, BMS, Gilead, Boehringer Ingelheim, 
Novartis, Enyo Pharma, Eiger, GSK, Merck/MSD, Janssen, Medgenics, Biotest, 
AbbVie; Grant/Research Support: Merck/MSD, Roche, Gilead, Novartis, Boeh-
ringer Ingelheim, BMS, AbbVie, Janssen; Speaking and Teaching: Merck/MSD, 
Roche, BMS, Gilead, Janssen, GSK, Novartis, AbbVie
Heiner Wedemeyer - Advisory Committees or Review Panels: Transgene, MSD, 
Roche, Gilead, Abbott, BMS, Falk, Abbvie, Novartis, GSK, Roche Diagnostics, 
Eiger; Consulting: MyrGmbH; Grant/Research Support: MSD, Novartis, Gilead, 
Roche, Abbott, Roche Diagnostics; Speaking and Teaching: BMS, MSD, Novar-
tis, ITF, Abbvie, Gilead
The following people have nothing to disclose: Gunnar Lewon Lutterkort, Anika 
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Dendritic cell functions and characteristic gene expres-
sion profiles in hepatitis B virus-infected patients
Atsushi Yonejima, Eishiro Mizukoshi, Yuki Inada, Akihiko Kida, 
Kiichiro Kaji, Kazutoshi Yamada, Toshikatsu Tamai, Hidetoshi 
Nakagawa, Takeshi Terashima, Noriho Iida, Masaaki Kitahara, 
Masao Honda, Shuichi Kaneko; gastroenterology, Kanazawa Uni-
versity, Kanazawa City, Japan
Background and Aims Hepatitis B virus (HBV) has been 
reported to suppress immune function of dendritic cells (DCs) . 
Although the inhibitory mechanism of this suppression has 
started to become clear, the complete picture remains unclear . 
This study investigated DC functions and characteristic gene 
expression profiles in HBV-infected patients . Material and 
Methods Peripheral blood mononuclear cells (PBMCs) were 
collected from 58 HBV-infected patients and 19 healthy indi-
viduals . PBMCs were labeled with antibodies against HLA-DR, 
Lin-1, CD123 and CD11c, and fluorescence-activated cell 
sorting (FACS) was used to sort DCs into plasmacytoid DCs 
(pDCs) and myeloid DCs (mDCs) and to measure expres-
sion levels of cell surface markers . To examine DC functions 
in different pathological conditions, phagocytic activity and 
migration activity were measured using a phagocytosis assay 
kit and by cell migration assay, respectively, and compared 
between HBV-infected patients and healthy individuals . Further, 
mRNAs were extracted from FACS-sorted pDCs and mDCs 
from 7 healthy individuals, 7 HBV carriers with normal liver 
function, 6 untreated chronic hepatitis patients and 12 chronic 
hepatitis patients on treatment with a nucleic acid analogue, 
and subjected to gene expression analysis . Results In HBV-in-
fected patients, the number of mDCs was lower and the expres-
sion levels of CD80, CD83, CD40 and CCR7 were higher 
compared to normal individuals . Comparison of DC functions 
between different pathological conditions revealed that both 
phagocytic activity and migration activity tended to be higher 
in healthy individuals than in HBV-infected patients . Gene 
expression analysis identified 1,000 genes downregulated 
with HBV infection, 33 of which were immune-related genes . 
Among these 33 genes, 6 genes, of which expression levels 
were particularly decreased in untreated patients with chronic 
hepatitis, but slightly reverted after treatment, were further iden-
tified . IL-6ST (gp160) gene was one of these 6 genes, and its 
expression level positively correlated with expression levels of 
CD80 CD83, CD86, CD40, and CCR7 in mDCs and pDCs, 
and also, associated with some part of DC function . Conclu-
sions We found that HBV infection causes marked changes in 
the number of DCs, surface marker expression, function, and 
gene expression levels . We also identified gene expression 
profiles unique to individual pathological conditions in patients 
with chronic hepatitis B . Taken together, this study identified 
a number of genes that influence DC function in patients with 
chronic hepatitis B, and revealed in particular that the expres-
sion level of the IL-6SR (gp130) gene is associated with DC 
function .
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High-throughput T cell receptor sequencing reveals dis-
tinct repertoires between tumor and adjacent non-tumor 
tissues in HBV associated HCC
Yunqing Chen1, Ying Xu1, Miaoxian Zhao1, Yu Liu1, Mingxing 
Gong1, Cantao Xie1, Hongkai Wu2, Zhanhui Wang1; 1Depart-
ment of Infectious Diseases and Hepatology Unit, Nanfang Hos-
pital, Southern Medical University, Guangzhou, China; 2The First 
Affiliated Hospital of Guangzhou Medical University, Guangzhou 
Medical University, Guangzhou, China
Background: T lymphocytes, which recognize antigen peptide 
through specific T cell receptor (TCR), play an important role 
in human adaptive immune response . TCR diversity has been 
shown to be closely associated with host immune response 
and cancer prognosis . Although the relationship between 
tumor-infiltrating T lymphocytes and tumor prognosis has been 
reported, few studies have performed detailed characterization 
of TCR diversity both in tumor and non-tumor tissues in HBV 
associated hepatocellular carcinoma (HCC) with high-through-
put sequencing . Methods: Total RNA was extracted from tumor 
and adjacent non-tumor tissues of 48 hepatitis B virus (HBV) 
associated HCC patients . The library of TCRβ chain of liver-in-
filtrating T cells was constructed through 5ʹ rapid amplification 
of cDNA ends (RACE) and the complementarity determining 
region 3 (CDR3) was sequenced using the Illumina Hiseq3000 
platform with a read length of 2×150 bp . TCRβ V gene identifi-
cation, CDR3 sequences extraction, and error corrections were 
carried out by miXCR and statistical analysis was performed 
appropriately . Results: Among the significantly used patterns 
of V, VJ and VDJ, 22 out of 25 Vβ, most of VJ (91 .3%) and VDJ 
(90 .9%) combinations were used more frequently in tumor than 
in adjacent non-tumor tissues . A significant higher average 
number of CDR3 aa clonotypes (2259 vs 1324, P<0 .001), 
and higher TCR diversity (Gini coefficient, P<0 .001; Simpson 
index, P<0 .01; Shannon entropy, P<0 .001) were observed in 
tumor compared to adjacent non-tumor tissues . We compared 
the highly expanded clones (HECs) in tissues and found a sig-
nificant higher HECs ratio in non-tumor than in tumor when 
the HECs threshold was defined as 2% or more (P<0 .05) . Our 
analysis of the median Morisita-Horn index indicated a weak 
TCR repertoire similarity between tumor and matched adja-
cent non-tumor tissues (0 .035, the upper and lower quartile 
were 0 .119 and 0 .007, respectively) . The median number of 
shared clones in tumor tissue and matched adjacent non-tumor 
tissue of each patient was 360 .5, with a range of 142 to 967, 
which account for 5 .1%-15 .8% (10 .6%±0 .4%) of all clones 
in each patient . Conclusions: We demonstrate the extensive 
heterogeneity of T lymphocytes in tumor and higher HEC ratio 
in adjacent non-tumor tissues of HBV associated HCC patients . 
The differential T cell repertoires in tumor and adjacent non-tu-
mor tissues suggest the distinct T cell immune microenvironment 
in this disease .
Disclosures:
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A CXCL16 polymorphism is associated with Hepatitis B 
Virus-related Acute Liver Failure in Caucasians and Afri-
can Americans
Veeral H. Ajmera1, Hailiang Huang3, Mark Daly3, William M. 
Lee4, Raymond T. Chung2; 1Gastroenterology, UCSF, San Fran-
cisco, CA; 2Gastroenterology, Massachusetts General Hospital, 
Boston, MA; 3Broad Institute, Boston, MA; 4Gastroenterology, UT 
Southwestern, Dallas, TX
Persons exposed to hepatitis B virus (HBV) for the first time as 
adults manifest a spectrum of disease ranging from chronic 
infection to acute liver failure (ALF) . Using patients from the 
Hepatitis B Research Network (HBRN) and the US Acute Liver 
Failure Study Group (ALFSG) we evaluated exome arrays 
of the two extreme phenotypes, acute HBV ALF and chronic 
HBV, to test the hypothesis that genetic differences underlie 
the wide-ranging response to HBV infection . Adult participants 
from the ALFSG with available DNA and a diagnosis of de 
novo acute HBV ALF (not reactivation), were included . HBRN 
patients with adult acquired chronic HBV infection (not vertical 
transmission) and available DNA were also examined . All sam-
ples were genotyped on the Illumina Infinium Exome-24 Array 
with over 240,000 variants covering the exonic content . HBV 
ALF patients were compared to chronic HBV patients adjusted 
for race and unselected population controls from the Broad Insti-
tute . Twenty-three acute HBV ALF participants (61% white, 39% 
black), 2963 white Broad controls and 61 (82% white, 18% 
black) chronic HBV HBRN participants were included . Among 
white HBV-ALF patients, 7 single nucleotide polymorphisms 
yielded p-values <1x10-4 compared to population controls . Of 
the 7 identified polymorphisms review of previous functional 
studies suggested mechanistic plausibility in two missense poly-
morphisms in chemokine ligand 16 (CXCL16) at rs2277680 
and rs1050998 that were in complete linkage disequilibrium 
(LD) and shown to affect natural killer T-cell (NKT) patrolling of 
hepatic sinusoids . White participants with acute HBV ALF over-
expressed the genotype associated with increased adhesion 
of NKTs (allele frequency 93% HBV ALF vs 57% in both con-
trol populations) (Table) . A similar trend in CXCL16 was seen 
among black patients with HBV ALF when compared to chronic 
HBV and the aggregate p-value was 6x10-6, approaching the 
threshold for genome wide significance (5x10-7) . Conclusion: 
The exuberant immune response seen with acute HBV ALF is 
associated with increased frequency of missense CXCL16 poly-
morphisms shown to affect NKT cell binding . These findings 
suggest a plausible mechanistic basis for the spectrum of dis-
ease associated with adult HBV infection .

CXCL16* rs2277680 Allele Frequencies by Race and HBV Status

* rs1050998 not shown with same distribution as sites are in 
complete LD
†Genotype associated with increased NKT cell adhesion
‡HBV ALF aggregate p = 6 x 10-6
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The association of S267F variant on NTCP (SLC10A1), 
a hepatitis B viral surface receptor, and treatment 
response with pegylated interferon in chronic hepatitis B 
patients: a multicenter study
Kessarin Thanapirom1,2, Sirinporn Suksawatamnuay1,2, Wat-
tana Sukeepaisarnjaroen3, Tawesak Tanwandee4, Phunchai 
Charatcharoenwitthaya4, Satawat Thongsawat5, Apinya Leera-
pun5, Teerha Piratvisuth6, Rattana Boonsirichan7, Chalermrat Bun-
chorntavakul8, Chaowalit Pattanasirigool9, Bubpha Pornthisarn10, 
Supot Tantipanichtheerakul11, Ekawee Sripariwuth12, Woramon 
Jeamsripong13, Theeranun Sanpajit14, Yong Poovorawan15, 
Piyawat Komolmit1,2; 1Medicine, Division of Gastroenterology, 
Bangkok, Thailand; 2Medicine, Center of Excellence in Liver Dis-
eases, Bangkok, Thailand; 3Medicine, Khon Kaen University, 
Khon Kaen, Thailand; 4Medicine, Mahidol University, Bangkok, 
Thailand; 5Medicine, Chiang Mai University, Bangkok, Thai-
land; 6Medicine, Prince of Songkla University, Songkhla, Thai-
land; 7Medicine, Vajira Hospital, Bangkok, Thailand; 8Medicine, 
Rajavithi Hospital, Bangkok, Thailand; 9Medicine, Police General 
hospital, Bangkok, Thailand; 10Medicine, Thammasat University 
Hospital, Bangkok, Thailand; 11Medicine, Bhumibol Adulyadej 
Hospital, Bangkok, Thailand; 12Medicine, Naresuan University, 
Phitsanulok, Thailand; 13Medicine, Buddhachinaraj Hospital, Phit-
sanulok, Thailand; 14Medicine, Phramongkutklao Hospital, Bang-
kok, Thailand; 15Pediatric, Chulalongkorn University, Bangkok, 
Thailand
Background: The recent discovery of sodium taurocholate 
cotransporting polypeptide (NTCP, which is encoded by 
SLC10A1) as a cellular receptor for hepatitis B virus (HBV) 
entry is essential milestone in the fight against chronic hepatitis 
B (CHB) infection . The S267F variant (c .800C>T, rs2296651) 
in SLC10A1 affected the risk of HBV chronicity, progression 
to cirrhosis and hepatocellular carcinoma in the Asian pop-
ulation . This study aimed to determine the association of the 
S267F variant (CT/TT) on the response to PegIFN therapy in 
CHB patients . Methods: We prospectively enrolled patients 
with CHB infection treated with PegIFN alfa-2a for 48 weeks 
from 13 centers . Treatment response was defined accord-
ing to AASLD guideline . Results: Of 257 patients, 202 were 
infected with HBV genotype C (84 .9%) and 146 were HBeAg 
positive (56 .8%) . The genotypic distribution of SLC10A1 
rs2296651 was 85 .2%, 14 .8% and 0% for CC, CT and TT 
genotype . HBeAg-positive patients had more prevalence of 
the S267F variant than HBeAg-negative patients (19 .2% vs 
9 .0%, p=0 .023) . The S267F variant was not associated with 
baseline ALT, HBV DNA, HBsAg level and HBV genotype . 
The responses of PegIFN therapy according to S267F variant 
at 24-week post-treatment was shown in Table 1 . Multivari-
ate analyses revealed CT genotype of the S267F variant was 
predictive factor for sustained ALT normalization (OR=2 .27, 
95%CI: 1 .02-5 .01, p=0 .04) . Patients with CT genotype had 
a higher virological response, treatment response, HBsAg loss 
and less virological relapse at 24 weeks post-treatment than 
CC genotype, but there were no statistical difference . At the 
end-of-treatment, the CT genotype had more HBV DNA decline 
(5 .02 logIU/ml), compared to 3 .00 logIU/ml in CC genotype 
(P=0 .013) . HBsAg level declines at end-of-treatment did not dif-
fer; declines were 0 .73 and 0 .58 logIU/mL for CT versus CC 
genotype (p=0 .67) . Conclusions: To our knowledge, this is the 
first study to demonstrate an association between the S267F-
NTCP variant and treatment response in CHB patients treated 
with PegIFN . The S267F variant is independently associated 
with sustained ALT normalization . CHB-infected patients with 
CT genotype had more decline of HBV DNA during PegIFN 
therapy . A larger study is required to elucidate these trends 

of association and to proof the influence of the variance in 
treatment outcome .
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Hepatocellular Carcinoma-associated Core N51H 
Mutation with BCP PC mutations in HBV Genotype F1b 
Enhances Infectivity and Up-regulates c-Myc and GAB2
Sanae Hayashi1, Anis A. Khan1, Kenji Ogawa2, Keigo 
Kawashima1, Brenna Simons-Petrusa3, Chriss E. Homan3, Brian 
J. McMahon3, Shuko Murakami1, Sayuki Iijima1, Masanori 
Isogawa1, Tsunamasa Watanabe1, Yasuhito Tanaka1; 1Nagoya 
City University Graduate School of Medical Sciences, Nagoya, 
Japan; 2Chemical Genetics Laboratory, RIKEN, Saitama, Japan; 
3Liver Disease and Hepatitis Program, Alaska Native Tribal Health 
Consortium, Anchorage, AK
Background & Aim: Hepatitis B virus genotype F1b infection 
is strongly associated with hepatocellular carcinoma (HCC) 
among Alaska Native persons . To identify factors that deter-
mine carcinogenic potential of genotype F1b, we evaluated 
specific mutant effects using in vitro and in vivo models . Meth-
ods: In an age, gender-matched case-control study, we sam-
pled 20 HCC patients (mean age 29 .5±19 .0 years, M/F: 
14/6) and 20 patients with chronic hepatitis B inactive disease 
(mean age 30 .0±16 .7 years, M/F: 13/7) and analyzed HBV 
sequences for a mean period of 13 years retrospectively . We 
constructed replication competent genotype F1b clones with 
various combinations of basal core promoter (BCP) (K130M 
and V131I), pre-core (PC) (W28L) and novel core mutations 
(V13A and N51H) and monitored HBV replication and tran-
scription by Southern and Northern blot, respectively . Stability 
of core dimerization was monitored by a split luciferase com-
plementation assay . Finally, we inoculated genotype F1b wild 
strain and BCP/PC/N51H mutant to 2 groups of 6 chimeric 
mice with human hepatocytes, and monitored serum HBV DNA 
titer by quantitive PCR, and examined carcinoma-associated 
gene levels in the liver by microarray analysis . Results: HCC 
patients were mostly infected with wild strain (85%) at the 
entry, and accumulated the newly identified core mutations 
V13A (60%) and N51H (25%) in combination with previously 
HCC associated BCP mutations (80%) by the time of diagnosis . 
In contrast, inactive carriers already possessed these BCP and 
core mutations at the entry . N51H mutation increased HBV rep-
lication efficacy with or without BCP, PC, and V13A mutations 
(BCP/PC/N51H, BCP/PC/V13A/N51H and N51H) in the 
absence of increased transcription . Interestingly clones contain-
ing N51H mutation significantly emitted luciferase signal than 
wild type, indicating that core N51H mutation stabilized core 
dimerization, thereby enhancing HBV replication . Importantly, 
serum HBV DNA titer increased in all the 6 mice inoculated 
with BCP/PC/N51H, but only one with wild strain, suggest-
ing that N51H plus BCP/PC mutations enhance the infectious 
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ability of genotype F1b . Moreover, HCC-associated 2 genes, 
c-Myc and GAB2 (Grb2-associated binder 2) levels were sig-
nificantly increased in the liver infected with BCP/PC/N51H 
than with wild type, suggesting that BCP/PC/N51H could 
enhance carcinogenic potential of Genotype F1b . Conclusion: 
Enhanced infectivity caused by N51H mutation plus BCP and 
PC mutations is associated with c-Myc and GAB2 up-regula-
tion . These changes may explain unusually high incidence of 
HCC development among Alaska Native persons chronically 
infected with genotype F1b .
Disclosures:
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Silencing hepatitis B virus (HBV) gene expression in the 
liver by RNAi prevents HBV-specific CD8 T cell exhaus-
tion
Keigo Kawashima1,2, Masanori Isogawa1, Satoru Saito2, Yasuhito 
Tanaka1; 1Nagoya City University Graduate School of Medical 
Science, Nagoya, Japan; 2Yokohama City University School of 
Medicine, Yokohama, Japan
[Background and Aims] Hepatitis B virus (HBV) specific CD8 T 
cell responses are required for HBV clearance . However, their 
effector functions are usually impaired in chronic HBV patients, 
presumably reflecting functional exhaustion due to excessive 
HBV antigen expressions in the liver . Thus, the objective of 
this study is to examine whether antigen reduction induces 
functional HBV-specific CD8 T cells . [Methods] HBV transgenic 
(HBV-Tg) mice were adoptively transferred with spleen cells 
from T cell receptor (TCR) transgenic mice that express a TCR 
specific for core 93-100 epitope (COR93), and then treated 
with HBV-specific siRNA (siHBV) covered with lipid nano par-
ticles or control siRNA (siCTRL) on day 3 (expansion phase) 
or day 17 (contraction phase) . Intrahepatic HBV-specific CD8 
T cells were analyzed for their proliferation and IFN-γ pro-
duction, and were associated with serum HBV antigen levels, 
ALT activity, and intrahepatic HBV-mRNA expression . [Results] 
SiHBV treatment strongly suppressed serum HBsAg level as well 
as intrahepatic HBV-mRNA expression . When recipients were 
treated with siHBV during expansion phase, the proliferation of 
HBV-specific CD8 T cells was reduced in association with HBV-
mRNA expression, resulting in lower serum ALT activity . How-
ever, HBV-specific CD8 T cells did not acquire IFN-γ producing 
ability, suggesting that antigen suppression alone was insuf-
ficient to induce T cell effector functions . We then examined 
whether intrahepatic HBV antigen suppression allows HBV-spe-
cific T cells to differentiate into effector T cells upon peripheral 
immunization . We immunized HBV-Tg mice by subcutaneously 
injecting COR93 peptide 4 days after siRNA treatment (day 3 
or day 17), and analyzed HBV-specific CD8 T cell responses 7 
days later . Again the proliferation of HBV-specific CD8 T cells 
was reduced when HBV antigen expression was suppressed 
during T cell expansion phase (day 3) . Importantly, a larger 
fraction of HBV-specific CD8 T cells now acquired IFN-γ pro-
ducing ability in the siHBV treated HBV-Tg mice than in the 
siCTRL treated animals . In contrast, neither the reduction of T 
cell proliferation nor the induction of IFN-γ was observed when 
siHBV was administered during T cell contraction phase (day 
17) . [Conclusions] RNAi treatment may represent a promising 
therapeutic approach to treat chronic HBV patients as HBV 

antigen reduction during expansion phase prevents HBV-spe-
cific T cells from exhaustion . However, the degree of intrahe-
patic T cell exhaustion is regulated by the duration of antigen 
recognition, and more robust immunological interventions are 
required to restore T cell responsiveness once exhaustion is 
established .
Disclosures:
Yasuhito Tanaka - Grant/Research Support: Chugai Pharmaceutical CO ., LTD ., 
MSD, abbvie, Bristol-Myers Squibb; Speaking and Teaching: Bristol-Myers 
Squibb
The following people have nothing to disclose: Keigo Kawashima, Masanori 
Isogawa, Satoru Saito

587
Characterization of T cell responses after stopping 
HBV therapy with nucleos(t)ide analogues (NA) in 
HBeAg-negative patients
Franziska Rinker1,2, Christine L. Zimmer3, Christoph Hoener zu Sie-
derdissen1, Michael P. Manns1,2, Heiner Wedemeyer1,3, Anke R. 
Kraft1, Niklas K. Björkström3, Markus Cornberg1,2; 1Gastroenterol-
ogy, Hepatology and Endocrinology, Medical School Hannover, 
Hannover, Germany; 2German Center for Infection Research 
(DZIF), Hannover, Germany; 3Center for Infectious Medicine, 
Department of Medicine, Karolinska Institutet, Stockholm, Sweden
Introduction: In a prospective study we showed that stopping 
NA treatment in HBeAg-negative HBV-patients is safe and 
leads to a significant decline in HBsAg levels . High HBV-DNA 
and HBcrAg rebound correlated with the decrease of HBsAg 
levels after 48 weeks . Interestingly, we could show that plasma 
levels of IL-10, IL-12 p70, TNF and IP-10 (CXCL10) increased 
after stop of therapy . This induction of cytokines could be an 
indicator for activation of immune responses . In order to study 
this, T cell responses were analysed before and after stop of 
NA therapy . Patients & Methods: In a prospective trial, 15 
chronically HBeAg-negative HBV-patients stopped NA treat-
ment . Multicolor flow cytometry was performed to characterize 
the ex-vivo immune cell phenotype at stop of treatment and 4, 8 
and 12 weeks after stop . Additionally, HBV core-specific T cell 
responses were studied after in-vitro stimulation of PBMCs with 
core-specific overlapping peptides for 10 days and following 
restimulation . Results: Ex vivo, HBV patients showed higher 
expression of the activation marker HLA-DR on T cells compared 
to healthy controls . Interestingly, Ki-67 (proliferation marker) 
was increased on T cells at week 12 for those patients who had 
the strongest HBsAg decline . In addition, these patients had a 
relatively low expression of KLRG1 and PD-1 . Studying HBV 
core-specific T cells at stop of therapy, hardly any HBV-specific 
CD4+ and CD8+ IFNγ+ T cell responses were detectable . How-
ever, this changed in some, but not all patients after stop of 
treatment, when a virological relapse occurred . A subgroup of 
patients exhibited an increase of HBV-specific T cell responses 
of up to 18% for CD4+ and up to 16% for CD8+ T cells after 
stop of treatment . Overall increases of CD4+ T cell responses in 
10/12 patients (SI>2) and of CD8+ T cell responses in 9 out of 
12 (SI>2) were visible . In some patients, blocking PD-L1 could 
further augment this response . However, PD-L1 blockade barely 
had an effect at stop of treatment . Conclusion: We observed 
changes in the peripheral blood T cell phenotype after stop of 
NA therapy and an induction of HBV-specific T cell responses 
after in vitro stimulation . Interestingly, after stop of therapy, 
T cells were more sensitive to in vitro checkpoint inhibition . 
Together, these results are important when considering this 
approach as a new treatment concept .
Disclosures:
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Evaluation of the Potential Risk of QL-0A6A Induced IBIL 
Increase 
at Clinical Therapeutic Dose
Liang Shen1, Lijuan Hou1, Ting Zhang1, Meimei Jia1, Qiong Zhou1, 
Zhengxian Gu1, Haiying He1, Xiaolin Li1, Kai Zhou1, Jian Li1, 
Shuhui Chen1, Shansong Zheng2, Chunyan Sun2, Long Zhang2, 
Shuyong Zhao2; 1WuXi AppTec (Shanghai) Co., Ltd, 288 FuTe 
Zhong Road, Shanghai 200131, P.R. China, Shanghai, China; 
2Shandong Provincial Key Laboratory of Small Molecular Targeted 
Drugs, Qilu Pharmaceutical Co., Ltd. No. 243 Gong Ye Bei Road, 
Jinan, Shandong Province, 250100, P.R. China, Shandong, China
Background: QL-0A6A, a novel anti-HBV agent was found to 
increase total bilirubin (TBIL) and indirect bilirubin (IBIL) sig-
nificantly at doses higher than 30 mg/kg in a 28-day GLP 
toxicity study in rats, while the level of direct bilirubin (DBIL) 
remained almost unchanged . Although IBIL and TBIL increased 
in a dose-dependent pattern, direct damage to liver cells was 
not observed and comprehensive cytotoxicity studies using 
HepG2 .2 .15 cells and rat primary cultured hepatocytes also 
ruled out this possibility . Known as the major contributors, 
OATP1B1 and OATP1B3 are responsible for the uptake of IBIL 
into liver cells where UGT1A1 transforms IBIL into DBIL . Inhibi-
tion of OATP1B1/1B3 and/or UGT1A1 is believed to be asso-
ciated with increased level of IBIL under normal liver function . 
The aim of this study is to investigate the impact of QL-0A6A on 
these transporters and enzyme and evaluate the clinical risk of 
QL-0A6A at therapeutic dose . Method: 1) OATP1B1/1B3 inhi-
bition assay. QL-0A6A was incubated with HEK293-OATP1B1 
(Estrone 3-sulfate as its substrate) or HEK293-OATP1B3 at 8 
concentrations and IC50 values were determined . 2) OATP-
1B1/1B3 substrate assay. HEK293-OATP1B1, HEK293-
OATP1B3 and HEK293-MOCK cells were pre-incubated with 
or without inhibitors (Cyclosporin A as the inhibitor of OATP1B1 
and Ritonavir as the inhibitor of OATP1B3) . After removing 
the buffer, the cells were incubated with 3 concentrations of 
QL-0A6A with or without the same inhibitors . The intracellular 
uptake of QL-0A6A was determined by LCMS/MS and the 
uptake fold and Rs/Ri ratio were calculated . 3) UGT1A1 inhibi-
tion assay. QL-0A6A was incubated with UGT1A1 (β-Estradiol 
as its substrate) and UDPGA . The formation of the metabolite 
Estradiol-3-(D-glucuronide) was determined by LC-MS/MS and 
IC50 values were calculated . Result: 1) OATP1B1/1B3 inhibi-
tion assay. IC50 of QL-0A6A on OATP1B1 and OATP1B3 were 
both >100 μM . 2) OATP1B1/1B3 substrate assay. The uptake 
folds of QL-0A6A at 1, 10 and 100 μM by OATP1B1/1B3 
were 1 .17/1 .15, 1 .43/1 .28 and 1 .31/1 .43 and the Rs/Ri 
values were 0 .706/0 .840, 0 .787/0 .973 and 0 .968/1 .15, 
respectively . 3) UGT1A1 inhibition assay.  IC50 of QL-0A6A 
on UGT1A1 was 16 μM . Conclusion: QL-0A6A was neither an 
inhibitor nor a substrate of OATP1B1 and OATP1B3 . It showed 

weak inhibition of UGT1A1 with IC50 = 16 μM . Taking into 
account of other preclinical and predicted clinical parameters, 
the risk of significant increase of IBIL and its associated toxicity 
in human at therapeutic dose is minimal .
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Decreased Siglec-7 expression defines dysfunctional 
natural killer cells in immune-tolerant phase of chronic 
HBV infection. 
Jian-Ying Shao, Wen-Wei Yin, Qiongfang Zhang, Qian Liu, 
Qiufeng He, Dazhi Zhang; Institute for Viral Hepatitis, Department 
of Infectious Diseases, The Second Affiliated Hospital, Chongqing 
Medical University, Chongqing, PR China, Chongqing, China
Background: Siglec-7 (sialic-acid-binding immunoglobulin-like 
lectin 7) is a member of CD33-related Siglecs that are predom-
inantly expressed on natural killer (NK) cells and monocytes . 
Siglec-7 can suppress NK cell cytotoxicity through ligation with 
sialylated glycans . A recent study has showed that decreased 
Siglec-7 expression reflects a dysfunctional NK cell subset 
associated with liver inflammation and fibrosis in chronic HCV 
infection . Here we detected Siglec-7 expression on NK cells 
and explored the role of Siglec-7 in chronic HBV infection . 
Methods: Siglec-7 expression on NK cells from 20 healthy 
donors and 134 chronic HBV-infected patients (immune-toler-
ance phase: 27, immune-active phase: 34, inactive phase: 46, 
immune relapsed phase: 27) was measured by flow Cytofluo-
rimetric analysis . CD107a-degranulation tests and IFN-γ-releas-
ing tests were used to determine the functions of Siglec-7+ and 
Siglec-7- NK cells . Serum concentrations of soluble Siglec-7 
were also measured by a commercially available quantita-
tive ELISA . Results: Siglec-7 expression on NK cells in chronic 
HBV-infected patients (64 .94±11 .86 %) was decreased com-
pared with that in healthy adults (82 .6±10 .82 %, p<0 .01) . 
And Siglec-7 expression on NK cells in immune-tolerance phase 
(58 .4±13 .84 %) was significantly lower compared with that 
in immune-active phase (66 .88±13 .72 %, p<0 .01), inactive 
phase (65 .21±17 .21 %, p<0 .05) and immune-relapsed phase 
(75 .03±17 .48 %, p<0 .01) . Siglec-7+ NK cells had higher lev-
els of CD107a expression and IFN-γ releasing compared with 
siglec-7- NK cells (p=0 .0028, p=0 .0103 respectively) . Soluble 
Siglec-7 in serum was significantly increased in chronic HBV 
infection, especially in immune-tolerant phase . Conclusions: 
Siglec-7 expression on NK cells was decreased in chronic 
HBV infection, especially in immune-tolerant phase, which 
reflected a dysfunctional NK cell subset . And the down-regula-
tion of Siglec-7 expressin on NK cells was accompanied with 
increased level of soluble Siglec-7 in serum .
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Genetically modified human induced pluripotent stem 
cell-derived hepatic progenitor-like cell lines as a model 
for interaction between hepatitis B virus and host cells
Shun Kaneko1, Sei Kakinuma1, Yasuhiro Asahina1, Akihide 
Kamiya2, Masato Miyoshi1, Tomoyuki Tsunoda1, Sayuri Nitta1, 
Ayako Sato1, Yu Asano1, Hiroko Nagata1, Satoshi Otani1, Fukiko 
Kawai-Kitahata1, Miyako Murakawa1, Mina Nakagawa1, Seishin 
Azuma1, Mamoru Watanabe1; 1Department of Gastroenterology 
and Hepatology, Tokyo Medical and Dental University, Tokyo, 
Japan; 2Institute of Innovative Science and Technology, Tokai Uni-
versity, Isehara, Japan
Background/Aim: Hepatitis B virus (HBV) research is ham-
pered by a lack of appropriate in vitro infectious models . 
To provide novel culture models, we have developed culture 
models of HBV infection using human induced pluripotent stem 
(iPS) cell-derived hepatocyte lineages; immature proliferating 
hepatic progenitor-like cell lines (iPS-HPCs) and differentiated 
hepatocyte-like cells (iPS-Heps) . These cells were susceptible to 
HBV infection, produced HBV particles, and maintained innate 
immune responses: however, the efficiency of HBV infection in 
iPS-HPCs was relatively low, and long-term culture of iPS-Heps 
was limited . The aim of this study was to provide a better model 
for efficient HBV infection and long-term culture . Methods: We 
have developed genetically modified iPS-HPCs susceptible to 
HBV infection . Using tetracyclin-inducible (Tet) expression vec-
tor based on the PiggyBac transposon, human iPS cell lines 
overexpressing human sodium taurocholate cotransporting 
polypeptide (NTCP) under the control of Tet promoter (iPSNTCP) 
was established . The iPSNTCP cells were differentiated into the 
hepatic lineage and the CD13+CD133+ fraction was sorted 
and cloned onto feeder cells, which were used as iPS-HPC-
NTCP host cells . HBV for infection was obtained from the cul-
ture supernatant of HepG2 .2 .15 and HepG2 transfected with 
HBV/NL plasmids (Nishitsuji, 2015) . To determine whether 
HBV cccDNA showed long-term persistence, iPS-HPC-NTCP 
were infected with HBV in the presence or absence of Janus-ki-
nase inhibitor I (JAKi) and passaged repeatedly . Results: 
The expression of NTCP in iPS-HPC-NTCP was significantly 
increased with doxycycline (Dox) treatment in a dose depen-
dent manner (70~130-fold increase after 1~2μg/ml Dox treat-
ment), which actively proliferated >3 months on feeder cells . 
Infection assay of HBV/NL revealed that luciferase activity in 
iPS-HPC-NTCP was significantly increased with Dox . Infection 
assay of HepG2 .2 .15-derived HBV showed that the expression 
of pregenomic RNA, copy numbers of HBV cccDNA, concen-
trations of HBsAg, HBeAg and HBV DNA in the culture superna-
tant were significantly increased with Dox treatment in a dose 
dependent manner . These were significantly suppressed by the 
addition of PreS1 peptide, IFN-α, or nucleotide analog . More-
over, HBV cccDNA was detected in iPS-HPC-NTCP treated with 
vehicle alone and JAKi after 5 passages of iPS-HPC-NTCP (52 
days of culture) . HBV cccDNA were significantly higher in cells 
with JAKi relative to vehicle alone . Conclusion: The iPS-HPC-
NTCP can be utilized as a novel model to investigate HBV-host 
interactions . It also provides new insight into long-term HBV 
persistence and innate immune response .
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Analysis of the effect on HBV by genome editing using 
CRISPR/Cas9 system
Keiichi Masaki1,3, Hiromi Abe-Chayama1,4, Tetsushi Sakuma2, 
Masataka Tsuge1,3, Michio Imamura1,3, C. Nelson Hayes1,3, Hiro-
shi Aikata1,3, Takashi Yamamoto2, Kazuaki Chayama1,3; 1Gas-
troenterology and Metabolism, Hiroshima University Hospital, 
Hiroshima, Japan; 2Mathematical and Life Sciences, Graduate 
School of Science, Hiroshima University, Hiroshima, Japan; 3Liver 
Research Project Center, Hiroshima University, Hiroshima, Japan; 
4Center for Medical Specialist Graduate Education and Research, 
Institute of Biomedical and Health Sciences, Hiroshima University, 
Hiroshima, Japan
Background: In chronic hepatitis B (CHB), clearance of cova-
lently closed circular DNA (cccDNA) still remains out of reach . 
The CRISPR/Cas9-nickase system has recently emerged as a 
method for gene editing . We developed a multiplex nickase 
vector system that targets three regions of the HBV genome 
because single double stranded breaks induced by single gene 
targeting often causes short insertions and deletions mediated 
by error-prone non-homologous end-joining, stochastically 
resulting in frameshift mutations . On the other hand, multiplex 
gene targeting can introduce not only multiple mutations at 
each target site but also a large deletion of the intervening 
sequence between the target loci . Large deletions are thought 
to be more deleterious than small mutations in the context of 
gene disruption, which is advantageous for the inactivation 
of viral DNA . We thus investigated whether our vectors can 
fragment circular HBV DNA . We also evaluated the safety of 
this HBV targeting system . Method: The nickase type CRISPR/
cas9 plasmid was constructed with three pairs of guide RNAs 
transcribed from one plasmid to target three regions of the 
HBV genome: HBs, polymerase, and core . HepG2 cells 
were co-transfected with 1 .4×HBV genome and one of the 
two CRISPR-Cas9 encoding plasmids in 1:2 ratio . Three days 
after transfection, cells and culture medium were harvested . 
The HBV genome was amplified by PCR, and the nucleotide 
sequence were determined . The effect of CRISPR-Cas9 on the 
human genome was confirmed by deep sequencing after pre-
dicting potential off-target sites using the COSMID web tool . 
Results: The Cas9-nickase system reduced HBsAg and HBeAg 
to approximately 10% that of the control . When large deletions 
were intended, approximately 1 .2- and 1-kb regions should be 
deleted in the C/S and S/X targets, respectively . The expected 
shortened amplicons were seen in agarose gel electrophoresis . 
These DNA fragments were subcloned and sequenced . Nearly 
complete removal of the intervening sequence was observed . 
Interestingly, a 39-bp fragment flanked by the X_Left and X_
Right targets was inserted in multiple C/S deletion alleles . The 
top eight sites were selected for analysis based on scores cal-
culated by COSMID . Off-target mutations were first evaluated 
using the genomic cleavage detection assay . We further per-
formed deep sequencing analysis using the MiSeq system and 
found that insertion and deletion mutations in most potential 
off-target sites were at or below the level of the background 
sequencing error rate . Conclusion: Our results show that the 
both CRISPR/Cas9 systems are effective in reducing HBsAg, 
and HBeAg and core-associated HBVDNA in HepG2 cells .
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Immune markers for HBsAg spontaneous seroconver-
sion in HBeAg-ve chronic hepatitis B patients with raised 
ALT
Ashish Vyas1, Barjesh C. Sharma2, Shiv K. Sarin2, Nirupma Tre-
hanpati1; 1Molecular and Cellular Medicine, Institute of Liver and 
Biliary Sciences, New Delhi, India; 2Hepatology, Institute of Liver 
and Biliary Sciences, Delhi, India
Background: The incidence of HBsAg spontaneous serocon-
version is 0 .5-1%, much lower in HBeAg negative patients . 
The immune mechanisms regulating this seroconversion are 
not well understood . IL-21 secreting T follicular helper (TFH) 
cells regulate B cell maturation and HBeAg seroconversion . 
We undertook to investigate the role of IL21, IL17 and TNF-α 
secreting TFH cells, plasma B cells and dendritic cells (DCs) 
in HBsAg seroconversion . Patients and Methods: Untreated 
HB eAg-ve chronic hepatitis B patients (n=131) with raised 
ALT (>40 IU/ml), were followed-up for spontaneous HBsAg 
seroconversion for a median of 8months . Patients, who sero-
converted (Gr . I, n=11) were compared with a matched group 
who did not seroconvert, and had high (Gr . II, >2,000 IU/
ml, n=10) or low (Gr . III, <2000 IU/ml, n=10) HBV DNA . 
Serum IL21 levels by EIA and, cell phenotypes (dendritic, B 
and TFH cells) were measured in PBMCs by Flowcytometry . 
TNF-α and IL-17A secreting cells were studied after stimulation 
with HBsAg (207-339) and HBcAg (340-388) overlapping 
pooled peptides . Results- Of 131, eleven patients (Gr .1) sero-
converted, with appearance of anti-HBs>10IU/ml and HBV 
DNA loss . All had HBV DNA >2,000 IU/ml at baseline . In 
Gr . I, compared to Gr . II and III, serum IL-21 levels (865 vs . 
276 vs .111 p<0 .0001,p<0 .001), CD4+CXCR5 (12 .3 vs . 4 .0 
vs . 2 .2, p=0 .01, p=0 .001), CD4+CXCR5+ICOS+TFH cells 
(20 .0 vs . 10 .0 vs . 15 .5, p=0 .01, p=0 .001), HBsAg specific 
IL-17 (9 .0 vs . 3 .0 vs .1 .9 p=0 .02, p=0 .001) and TNF-α pro-
ducing TFH17 cells (82 vs . 1 .0 vs . 1 .1 p=0 .01, p=0 .001), 
plasma B cells; CD19+CD38+ (15 .0 vs . 5 .5 vs . 6 .0 p=0 .001) 
myeloid(14 .1 vs . 7 .1 vs . 7 .2 p=0 .001 ) and plasmocytoid DCs 
( 2 .6 vs . 0 .18 vs . 0 .01 p=0 .01, p=0 .001 )were significantly 
increased in Gr .1 compared to Gr . 2 & 3 . IL-21 and plasma B 
cells correlated with anti-HBs titers in seroconverters (R2=0 .52, 
P=0 .003) (R2=0 .9, P=0 .02, 0 .01) in Gr .1 than Gr . 2&3 . Con-
clusions: Functional TFH cells and potent anti-HBs producing 
plasma B cells play a major role in HBsAg seroconversion . 
High levels of IL-21 regulate this serocoversion and can serve 
as a new therapeutic immune modulatory tool
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Role of HLA-DP and HLA-DQ on the protection against 
chronic Hepatitis B virus (HBV) infection and viral clear-
ance in two regions of Argentina with dissimilar ances-
try genetic background
Julieta Trinks1,2, Maria L. Hulaniuk1, Mariela Caputo2,3, Takayo 
Tsuchiura4, Sebastian Marciano5, Leila Haddad5, Jorgelina Ble-
jer6, Sonia Bartoli7, Beatriz M. Ameigeiras8, Silvia Frias8, Cecilia 
Vistarini8, Fabiana Heinrich9, Carlos Remondegui10, Susana 
Ceballos10, Gustavo Echenique11, Miguel Charre Samman12, 
Caudia D’Amico13, Amalia Rojas13, Alfredo Martinez14, Eze-
quiel Ridruejo14, Roberto J. Fernandez6, Leandro Burgos Pratx15, 
Horacio Salamone15, Felix Nuñez15, Omar Galdame5, Adrian 
Gadano5, Daniel Corach2,3, Masaya Sugiyama4, Diego M. Fli-
chman2,16, Nao Nishida4,17, Katsushi Tokunaga17, Masashi 
Mizokami4; 1Basic Science and Experimental Medicine Institute, 
University Institute of the Italian Hospital of Buenos Aires, Bue-
nos Aires, Argentina; 2National Council of Scientific and Techno-
logical Research, Buenos Aires, Argentina; 3Genetic Fingerprints 
Unit, School of Pharmacy and Biochemistry, University of Buenos 
Aires, Buenos Aires, Argentina; 4Department of Hepatic Disease, 
Research Center for Hepatitis and Immunology, National Cen-
ter for Global Health and Medicine, Chiba, Japan; 5Hepatology 
Unit, Italian Hospital of Buenos Aires, Buenos Aires, Argentina; 
6”Hemocentro Buenos Aires” Foundation, Buenos Aires, Argen-
tina; 7Hemotherapy Unit, “Pablo Soria” Hospital, San Salvador 
de Jujuy, Argentina; 8Hepatology Unit, “José María Ramos Mejía” 
General Hospital, Buenos Aires, Argentina; 9“San Antonio” Hos-
pital, Gualeguay, Argentina; 10Infectology and Tropical Medicine 
Unit, “San Roque” Hospital, San Salvador de Jujuy, Argentina; 
11”Nuestra Señora del Rosario” Clinic, San Salvador de Jujuy, 
Argentina; 12Central Public Health Laboratory, San Salvador 
de Jujuy, Argentina; 13Ambulatory Medical Specialities Center 
(CEMA), Mar del Plata, Argentina; 14Center for Medical Educa-
tion and Clinical Research “Norberto Quirno” (CEMIC), Buenos 
Aires, Argentina; 15Transfusional Medicine Unit, Italian Hospital 
of Buenos Aires, Buenos Aires, Argentina; 16Virology Department, 
School of Pharmacy and Biochemistry, University of Buenos Aires, 
Buenos Aires, Argentina; 17Department of Human Genetics, Grad-
uate School of Medicine, The University of Tokyo, Tokyo, Japan
HBV infection has become a serious problem among Native 
Americans in the Amazon Basin and in other Amazon-related 
ecological systems from South America . While HBV rates 
are low in the central and metropolitan region of Argentina 
(MET), the Northwestern region (NWA) exhibits intermediate 
HBV rates . Unfortunately, the reasons that could explain this 
difference are still unknown . Hence, 1440 Argentines were 
recruited and defined into 3 groups: HBV patients (201 from 
MET and 200 from NWA) who were HBsAg(+) for more than 
6 months, HBV resolved individuals (318 from MET and 313 
from NWA) who were HBsAg(-)/total anti-HBc antibodies(+), 
and healthy controls (207 from MET and 201 from NWA) 
who were negative for both markers . Genetic ancestry was 
assessed by analysis of bi-parental lineages and ancestry auto-
somal typing in all samples . SNPs of HLA-DPA1 (rs3077), HLA-
DPB1 (rs9277542), HLA-DQB1 (rs2856718) and HLA-DQB2 
(rs7453920) were also determined . HBV genotyping was per-
formed by phylogenetic analysis in HBsAg(+) samples . Native 
American ancestry prevailed in NWA when compared with 
MET (p<0 .0001) . However, no differences were observed in 
the distribution of ancestry components among the three groups 
of each region . The distribution of HBV genotypes revealed 
significant differences . HBV/F1b and HBV/F4 were detected 
in 90 .6% of cases from NWA vs . 43% from MET (p<0 .0001) . 
In contrast, HBV/A2 and HBV/D were present in 47 .3% of 
patients from MET vs . 7 .6% from NWA (p<0 .0001) . Three out 
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of four SNPs (rs3077, rs9277542, and rs7453920) showed 
a significant association with protection against chronic HBV 
(CHB) and viral clearance in both regions . The remaining SNP 
rs2856718 also showed a significant association with suscepti-
bility to CHB infection . The frequency rates of rs3077-T, related 
to protection against CHB and viral clearance, were 0 .34, 
0 .46 and 0 .44 in patients, spontaneous resolvers and controls 
from NWA; whereas in MET they were 0 .74, 0 .83 and 0 .82, 
respectively . The same uneven frequency rates in the two areas 
were observed for SNP rs9277542 . No significant association 
was found between the viral and host genetic factors; however, 
the place of birth was significantly related to the HBV geno-
types (p=1 .41x10-13) and HLA SNPs (p=2x10-16 for rs3077; 
p=2 .8x10-13 for rs9277542; p=5 .9x10-13 for rs2856718 and 
p=1 .5x10-9 for rs7453920) . This is the first study to report the 
associations between the HLA-DP and HLA-DQ loci and the pro-
tection against CHB and viral clearance in a multiethnic South 
American population . Host genetic factors could help explain 
the observed differences in these two regions of Argentina with 
dissimilar ancestry genetic background .
Disclosures:
The following people have nothing to disclose: Julieta Trinks, Maria L . Hulaniuk, 
Mariela Caputo, Takayo Tsuchiura, Sebastian Marciano, Leila Haddad, Jorge-
lina Blejer, Sonia Bartoli, Beatriz M . Ameigeiras, Silvia Frias, Cecilia Vistarini, 
Fabiana Heinrich, Carlos Remondegui, Susana Ceballos, Gustavo Echenique, 
Miguel Charre Samman, Caudia D’Amico, Amalia Rojas, Alfredo Martinez, Eze-
quiel Ridruejo, Roberto J . Fernandez, Leandro Burgos Pratx, Horacio Salamone, 
Felix Nuñez, Omar Galdame, Adrian Gadano, Daniel Corach, Masaya Sugi-
yama, Diego M . Flichman, Nao Nishida, Katsushi Tokunaga, Masashi Mizokami

594
Alteration of hepatitis B virus particle release after the 
manipulation of endocytosis-related proteins
Jun Inoue1, Teruyuki Umetsu1, takuya Nakamura1, Masashi 
Ninomiya1, Takayuki Kogure1, Eiji Kakazu1, Tatsuki Morosawa1, 
Satoshi Takai1, Yasuhito Tanaka2, Tooru Shimosegawa1; 1Divi-
sion of Gastroenterology, Tohoku University Graduate School of 
Medicine, Sendai, Japan; 2Department of Virology and Liver Unit, 
Nagoya City University Graduate School of Medical Sciences, 
Nagoya, Japan
Background/aim: In the life cycle of hepatitis B virus (HBV), 
multivesicular bodies (MVBs) are known to be utilized in the 
envelopment of the core particles . MVBs are considered the 
same organelles as late endosomes, which require endocytosis 
for its maintenance . Therefore, it is speculated that endocy-
tosis is essential for the assembly of HBV as well as for its 
entry into hepatocytes . In this study, we aimed to clarify the 
roles of endocytosis in the late steps of HBV life cycle . Meth-
ods: Using HepG2 .2 .15 cells stably expressing HBV particle, 
several proteins associating with endocytosis were depleted 
with siRNA . The amount of HBV DNA and HBsAg released 
into the culture supernatant was quantified, and the charac-
ter of the released HBV particles was analyzed with sucrose 
density gradient centrifugation, immunoprecipitation, west-
ern blotting, and infectivity to NTCP-expressing HepG2 cells . 
Results: The siRNA-mediated depletion of clathrin heavy chain, 
alpha-adaptin, which is a subunit of clathrin adaptor AP-2, 
and Rab5B greatly increased HBV DNA in the supernatant to 
more than 10 fold 5 days after transfection . When the cells 
were observed with immunofluorescent microscopy, many clus-
ters of vesicles positive for both CD63 and HBc were found 
on cover slips around the cells . It was considered that these 
CD63 positive vesicles are associated with HBV particles . The 
sucrose density gradient centrifugation showed that the HBV 
particles that increased after the depletion of endocytosis-re-
lated proteins had lower buoyant density (1 .18 g/ml in Rab5B 
depletion vs . 1 .26 g/ml in control) . The increased HBV DNA 

was derived from viral particles with the envelope containing 
HBs proteins, which was confirmed with immunoprecipitation 
using an anti-HBs antibody . NP-40 treatment uncoating the 
lipid membrane increased the buoyant density of the viral par-
ticles . Moreover, the particles had significantly stronger infec-
tivity to NTCP-HepG2, showing that the composition of the 
envelope was changed after the disruption of clathrin-mediated 
endocytosis . Now we are trying to observe the viral particles 
with electron microscopy . Conclusions: This study showed that 
endocytosis is required for the authentic assembly of HBV . 
However, the disruption of endocytosis rather increased both 
the release and infectivity of HBV particles . The HBV envelope 
characteristics might be altered, suggesting the change of MVB 
membrane composition or the presence of alternative pathway 
of HBV envelopement other than via MVB . The late steps in the 
HBV life cycle should be clarified further in a future study as a 
candidate target of anti-viral therapy .
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Characterising immune recovery by antibody response, 
and the association with a HBsAg epitope profile pre-
dictive of HBsAg clearance in TDF therapy cohort of 
chronic hepatitis B (CHB) patients who achieved func-
tional cure
Renae Walsh1, Rachel Hammond1, Darren Wong1,2, Joshua Deer-
ain1, Lilly Yuen1, Peter A. Revill1, Anuj Gaggar3, Mani Subra-
manian3, Kathryn M. Kitrinos3, Alexander Thompson1,2, Stephen 
Locarnini1; 1Victorian Infectious Diseases, Melbourne, VIC, Aus-
tralia; 2St Vincent’s Hospital, Fitzroy, VIC, Australia; 3Gilead Sci-
ences, Foster City, CA
Background: Previous studies of genotype A CHB patients on 
TDF identified an association between an outcome of HBsAg 
loss/seroconversion, and development of HBsAg Clearance 
Profile (CP) based on epitope mapping . The HBsAg CP reflects 
epitope occupancy or availability due to a recovering humoral 
immune response . This study aimed to characterise immune 
recovery through: 1) detection of co-existing anti-HBs (com-
plexed with HBsAg) that precedes seroconversion (and diag-
nostic detection) and potentially drives an HBsAg CP and 
HBsAg decline; and, 2) the evaluation of associations between 
development of an HBsAg CP and co-existing anti-HBs, and 
clinical kinetics of functional cure by the diagnostic measures 
of quantitative HBsAg (decline preceding seroclearance) and 
‘free’ anti-HBs established following HBsAg loss/seroconver-
sion . Methods A subset of 25 genotype A (HBeAg+) CHB 
patients from the GS-US-174-0103 (G103) TDF cohort who 
were analysed for quantitative HBsAg (IU/mL), ‘free’ anti-HBs 
(IU/L), and HBsAg CP development, were further analysed 
for an associated recovering humoral immune response . We 
have developed an immunoassay to detect co-existing anti-
HBs complexed to HBsAg, in contrast to diagnostic analysis 
which only detects ‘free’ anti-HBs following HBsAg clearance . 
14 HBsAg clearance subjects and 11 matched HBsAg non-re-
sponder (<1log decline) patients were analysed . Results Previ-
ously, we reported that a significant association (p-value 0.02) 
between HBsAg CP development and functional cure was 
observed following analysis of 14 HBsAg loss/seroconversion, 
versus 11 HBsAg non-responder (<0 .5log decline) patients . 
We observed that the development of an HBsAg CP followed 
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a >0 .5log decline in HBsAg . Immunoassay analysis for co-ex-
isting complexed anti-HBs identified that the development of an 
HBsAg CP and co-existing anti-HBs (complexed to HBsAg) on 
TDF therapy was significantly associated (p-value 0.012) with 
an outcome of HBsAg loss and seroconversion (‘free’ anti-HBs) . 
Discussion  The detection of HBsAg CP coincided with HBsAg 
response and was predictive of HBsAg clearance and func-
tional CHB cure achieved on TDF therapy . The identification 
of a concurrent developing anti-HBs response (co-existing with, 
and complexed to HBsAg in excess) is indicative of an emerg-
ing and ‘clearing’ immune response driving HBsAg clearance 
and an eventual outcome of HBsAg loss and seroconversion 
to ‘free’ or excess anti-HBs . Future studies to elucidate the key 
characteristics of this ‘clearing’ anti-HBs response developed 
by CHB patients who achieved functional cure could offer new 
targets and opportunities for therapeutic interventions to drive 
functional cure .
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Hepatitis B (HBV) Reactivation During Anti-Hepatitis C 
(HCV) Therapy with Interferon (IFN)-Free Regimens: A 
Prospective Study
María-Carlota Londoño1,2, Sabela Lens1, Zoe Mariño1, Martin S. 
Bonacci1, Anna Pla1, Concepció Bartres1, Xavier Ariza1, Maria-Vit-
toria Adriani1, Xavier Forns1,2; 1Liver Unit, Hospital Clinic, Barce-
lona, Spain; 2IDIBAPS, Barcelona, Spain
Background: Five cases of HBV reactivation during anti-HCV 
therapy with IFN-free regimens have been recently reported . 
However, the magnitude of this problem is currently unknown . 
Aim: To determine the incidence of HBV reactivation during 
anti-HCV therapy with IFN-free regimens . Patients and 
methods: All patients who started IFN-free antiviral therapy 
against HCV between September 2015 and May 2016 were 
enrolled in this single center, prospective and observational 
study . Before therapy, HBsAg and anti-HBc were determined . 
In patients with positivity of any of these markers, HBV-DNA 
and ALT were monitored at baseline, week 4 of therapy, end 
of treatment (EOT) and 12 weeks after treatment discontinua-
tion (FU12) . Virological HBV reactivation was defined as an 
increase of ≥ 1log10 in HBV-DNA . Clinical HBV reactivation 
was defined as an increase in ALT levels ≥ 3 times compared 
to baseline (Hoofnagle JH.Hepatology 2009). Results: 353 
patients were enrolled, 53% were male with a mean age of 60 
years (20-84) . Most of the patients were infected with genotype 
1b (70%), 1 .5% were on dialysis, and 6 .5% and 2 .5% had 
a previous liver or kidney transplant, respectively . Mean liver 
stiffness measurement at baseline was 15 .5 kPa (3-75); 44% 
of the patients had cirrhosis . Most of the patients received anti-
viral treatment with 3D/2D regimen (n=173, 49%) or Sofos-
buvir/Ledipasvir (n=143, 41%) . At baseline, 5 (1%) and 65 
(19%) patients were HBsAg or anti-HBc positive, respectively . 
Three HBsAg positive patients (60%) and one (1 .5%) anti-HBc 
positive patient presented virological reactivation at week 4 

of therapy but no HBV clinical reactivations were observed 
throughout the duration of therapy . HBV-DNA levels sponta-
neously decreased ≥1 log10 at the end of therapy in all but one 
HBsAg positive patients and returned to baseline in 2 patients 
(Table 1) . Conclusion: HBV virological reactivation is common 
in HBsAg positive patients receiving anti-HCV therapy with an 
IFN-free regimen, but unlikely in those whose only marker is 
anti-HBc . HBV-DNA should be frequently monitored in HBsAg 
positive patients .

Characteristics of patients with HBV virological reactivation
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Characterization of intrahepatic viral antigens and 
immune markers in chronic hepatitis B patients by multi-
plex immunofluorescence
Dorothy French1, Scott Turner1, Aaron Nichols1, Zachary D. Good-
man2, William E. Delaney1, Mani Subramanian1, Anuj Gaggar1, 
Simon P. Fletcher1, Becket Feierbach1; 1Gilead Sciences, Foster 
City, CA; 2Inova Fairfax Hospital, Falls Church, VA
Background: The impact of chronic HBV infection on the immune 
microenvironment in the liver is not completely understood . 
To further understand this, a better characterization of HBV 
antigen expression, host immune cell phenotypes and spatial 
relationships among various cells is required . Multiplex immu-
nofluorescence (IF) microscopy enables quantitative characteri-
zation of multiple markers while preserving spatial information 
in biopsy sections . Methods: Liver biopsies were obtained from 
CHB patients screened for an open-label Phase 4 trial of teno-
fovir disoproxil with PEG-IFN-a2 . Thirteen biopsies representing 
a range of HBsAg and HBcAg expression were selected for 
multiplex IF . Selected biopsies underwent successive rounds 
of fluorescent dye-labeled antibody incubation followed by 
whole-slide fluorescence microscopy and subsequent dye inac-
tivation (MultiOmyx™, NeoGenomics Lab, Inc .) . Markers eval-
uated included CD3, CD4, CD20, CD8, CD68, PD1, PDL1, 
HBcAg, HBsAg, pan-CK and Na/K ATPase . Images were ana-
lyzed using Definiens Tissue Studio for assessment of marker 
expression, proximity, and co-localization . Results: HBcAg and 
HBsAg had a broad range of expression by IHC for percent 
of positive hepatocytes (HBcAg: mean 18%, range 0-90%; 
HBsAg: mean 37%, range 0-90%) . Subsequently, multiplex 
IF demonstrated that a subset of biopsies had mutually exclu-
sive HBsAg and HBcAg expression (Figure) . In patients with 
HBcAg+ staining, CD8+ T cells infiltrated the hepatic lobule in 
both infected and uninfected areas, though their abundance 
was greater in the HBcAg+ regions . HBcAg+ hepatocytes 
had significantly more CD8+ T cells within a 50 micron prox-
imity than HBcAg- hepatocytes (mean = 4 .0 vs . 2 .2, respec-
tively; p<0 .0001) . Further analyses indicated CD8+ T cells 
were PD-1+ in areas of HBcAg+ hepatocytes . PD-L1+/CD68+ 
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macrophages were also shown to aggregate in the HBcAg+ 
regions . CD20+ B-cells were most frequently found in portal 
areas irrespective of HBsAg or HBcAg expression . Conclusions: 
Multiplex IF enables visualization and quantitation of immune 
cells and their spatial relationship to HBV antigen-expressing 
hepatocytes . CD8+ T cells were significantly associated with 
HBcAg positive hepatocytes and were frequently PD-1+ . In a 
subset of biopsies, HBsAg+ hepatocytes and HBcAg+ hepato-
cytes were segregated to mutually exclusive regions .
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The Hepatitis B Virus X Gene is Transcribed Very Early 
after Infection of Primary Human Hepatocytes and Prior 
to Expression of the Other HBV Genes
Rudolf K. Beran, Christine M. Livingston, Li Li, Congrong Niu, Dara 
Burdette, Stephane Daffis, Guofeng Cheng, Mei Yu, William E. 
Delaney, Simon P. Fletcher; Gilead Sciences, Foster City, CA
Background & Aims: The structural maintenance of chromo-
some 5/6 complex (Smc5/6) suppresses transcription from the 
covalently closed circular DNA (cccDNA) genome of Hepatitis 
B virus (HBV) . HBV counters this restriction by expressing HBV 
X protein (HBx), which targets Smc5/6 for degradation . Since 
there is no evidence that HBx is present in the HBV particle, this 
raises the question of how expression of HBx itself is induced . 
One possibility is that HBx is expressed shortly after infection 
- prior to transcriptional silencing of cccDNA by Smc5/6 . To 
test this hypothesis, we performed a detailed characterization 
of the kinetics of cccDNA establishment as well as viral RNA 
transcription and protein production in HBV-infected primary 
human hepatocytes (PHH) . Methods: PHH were infected with 
wild-type HBV, HBx-negative HBV (HBVΔX), or were mock-in-
fected . Extracellular HBeAg (ELISA), intracellular HBV RNA 
(Northern blot, RNA-Seq) and cccDNA (one dimensional and 
two dimensional Southern blots), as well as nuclear Smc6 and 
HBV core (confocal microscopy), were measured at various 
times post-infection . Results: cccDNA was detected in PHH on 
day 1 post-infection, and was found to be a heterogeneous 
population of negatively supercoiled topoisomers . Single cell 
analysis demonstrated that >50% of HBV-infected PHH were 
Smc6-negative (a functional read-out of HBx function) by day 
2 post-infection . In contrast, the majority of cells were not HBV 
core-positive until day 4 post-infection . Similarly, substantial 
HBeAg was also not detected until day 4 post-infection . The dif-

ferential kinetics of Smc6 degradation relative to HBV core and 
HBeAg production suggests that HBx is expressed prior to other 
viral proteins after HBV infection . This interpretation was cor-
roborated by an RNA-Seq analysis of HBV-infected PHH, which 
indicated that HBx is selectively transcribed at low levels during 
the first 24 hours after infection . Furthermore, RNA-Seq analy-
sis of PHH at 13 days post-infection with HBVΔX demonstrated 
that all HBV RNAs, including HBx, are strongly suppressed by 
Smc5/6 . Conclusions: This study indicates that HBx is tran-
scribed shortly after infection, prior to degradation of Smc5/6 
and subsequent transcription of the other HBV genes . We also 
determined that transcription of HBx (as well as all other HBV 
genes) is suppressed by Smc5/6, suggesting that there is a 
lag between the initiation of HBx transcription and cccDNA 
silencing by Smc5/6 . Collectively, these data indicate that the 
very early expression of HBx after HBV infection is important 
for circumventing host restriction by Smc5/6 .
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Reduction of intrahepatic cccDNA levels permits to reg-
ulate HBV replication after cessation of the treatment in 
human hepatocyte chimeric mice
Takuro Uchida1, Michio Imamura1, Hiromi Kan1, Nobuhiko 
Hiraga1, Masataka Tsuge1, Hiromi Abe-Chayama1, Hiroshi 
Aikata1, C. Nelson Hayes1, Yuji Ishida2, Chise Tateno2, Kazuaki 
Chayama1; 1Department of Gastroenterology and Metabolism, 
Hiroshima University, Hiroshima, Japan; 2PhoenixBio Co., Ltd., 
Higashihiroshima, Japan
Background & aims: Hepatitis B virus (HBV) infection is the most 
common chronic viral infection in the world . Nucleot(s)ide ana-
logues and peg-interferon (PEG-IFN) are treatment options for 
patients with chronic HBV infection . However, cure is rare due 
to the persistence of viral DNA in hepatocytes in the form of sta-
ble covalently closed circular DNA (cccDNA) . In this study, we 
investigated the effect of the extreme reduction of intrahepatic 
cccDNA levels on HBV replication after cessation of the treat-
ment using HBV-infected humanized mouse model . Methods: 
Human hepatocyte transplanted uPA-SCID mice were infected 
with HBV, then administered with 2 mg/kg of entecavir (ETV) 
daily or twice a week with 30 μg/kg of PEG-IFN, or a com-
bination of these drugs, for 12 weeks . ETV was administered 
orally once per day and PEG-IFNα-2a was administered subcu-
taneously twice a week . Serum HBV DNA, hepatitis B surface 
antigen (HBsAg), hepatitis B e antigen (HBeAg), and hepatitis 
B core-related antigen (HBcrAg) were measured . We extracted 
RNA and DNA from mouse liver samples and measured intra-
hepatic HBV DNA, cccDNA, and viral protein transcription 
levels . Results: HBV-infected mice were treated with ETV alone, 
PEG-IFN alone, or ETV plus PEG-IFN for 12 weeks . Treatment 
with ETV alone and PEG-IFN alone resulted in 4 .0 and 1 .7 
log reductions in serum HBV DNA levels, respectively . HBV 
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DNA levels in the mouse treated with combination treatment 
decreased below detectable levels (4 .4 log copies/mL) . HBsAg 
and HBeAg values significantly decreased in mice treated with 
either PEG-IFN alone or in combination with ETV . ETV and 
PEG-IFN combination resulted in a significant reduction of intra-
hepatic HBV DNA, cccDNA, and transcription of viral pro-
teins . To reduce intrahepatic cccDNA levels, mice were treated 
with 20 mg/kg of entacavir plus 300 μg/kg of PEG-IFN for 
6 weeks . High doses of entacavir plus PEG-IFN combination 
treatment resulted in a rapid reduction of mouse serum HBV 
DNA, HBsAg and HBcrAg levels . Six weeks of combination 
therapy reduced mouse intrahepatic HBV DNA and cccDNA 
levels to 0 .1 and 0 .01 copies/cell, respectively . After cessation 
of the combination treatment, serum HBsAg, HBcrAg, intrahe-
patic HBV DNA, and cccDNA levels rebounded in mice and 
serum HBV DNA reappeared . In contrast, these HBV markers 
remained at low levels in mice with persistently negative serum 
HBV DNA until 12 weeks after cessation of the therapy . Con-
clusion: Extreme reduction of intrahepatic cccDNA levels by 
anti-HBV treatment could permit suppression of HBV replication 
even after cessation of the treatment .
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Interferon-Alpha is a key mediator of early viral sup-
pression in HBeAg negative variants of Hepatitis B virus
Zina Valaydon1,2, Alexander Thompson1, Paul V. Desmond1, Peter 
A. Revill3, Stephen Locarnini3, Marc Pellegrini2, Gregor Ebert2; 
1Gastroenterology, St Vincent’s Hospital, Melbourne, VIC, Aus-
tralia; 2Walter and Eliza Hall Institute, Melbourne, VIC, Australia; 
3VIDRL, Melbourne, VIC, Australia
Background: The precore antigen,HBeAg,is thought to be a 
tolerogen in Hepatitis B virus (HBV) infection .However the 
underlying mechanisms are unknown .The basal core pro-
moter (BCP) and precore (PC) variants of HBV reduce and 
abolish HBeAg production respectively and are associated 
with increased risk of cirrhosis and liver cancer .We used a 
novel immunocompetent mouse model of HBV infection to study 
differences between wild type (WT) virus and BCP/PC HBV 
variants that express little or no HBeAg . Aims:  To charac-
terize the viral kinetics and immunopathogenesis of BCP/PC 
variants using a mouse model of HBV . Methods: An HBV 1 .2 
overlength genome was flanked by inverted terminal repeats in 
a plasmid vector and mutated using site-directed mutagenesis 
to introduce dual A1762T/G1764A BCP and G1896A PC 
mutations .WT, PC and BCP plasmids were hydrodynamically 
injected in the tail vein of C57/BL6 mice .The role of interfer-
on-alpha (IFNa), interferon-gamma (IFNg) and tumour necro-
sis factor-alpha (TNFa) were investigated using IFNa receptor 
knockout (IFNaR-KO) mice, IFNg-KO mice and TNFa neutral-
izing antibodies respectively . Results:Significant differences in 
viral kinetics were seen with the BCP and PC mutants vs . WT 

(Fig1a) .There was an initial rapid drop in viral load (VL)in the 
mutants in the early phase of infection(p<0 .03 at week 2-7) .
To interrogate the phenomenon a series of immune experi-
ments were performed .When the experiment was repeated in 
IFNaR-KO mice,there was a significant increase in VL in PC 
and BCP mutants (p<0 .05) but no effect in the WT .The early 
difference in VL between mutant and WT strains was abolished 
when the influence of IFNa was removed (Fig 1b) .In contrast, 
there was no difference in IFNg-KO mice and mice treated with 
TNFa neutralizing antibodies, suggesting that neither TNFa nor 
IFNg is responsible for the early viral suppression in mutants . 
Conclusions: Our data suggests that IFNa is a key mediator of 
the early innate immune response and we propose that HBeAg 
is an IFN resistance protein that enables chronicity . Comple-
mentation studies are being carried out to confirm this .

Fig 1a: Differences in VL in BCP/PV vs WT (n=15-17) and 
Fig 1b: Loss of VL differences when experiment repeated in 
IFNaR-KO mice (n=8)
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CD161+ CD4+T cells promote hepatitis B virus related 
liver fibrosis through CD161-LLT1 interactions and IL-17 
secretion
Li-sha Cheng, Si-qi Wang, Wei Jiang; Gastroenterology, Zhong-
shan hospital, Shanghai, China
Background and aims: CD4+T cells are key modulators to 
shape the pro-inflammatory and anti-inflammatory responses . 
Chronic hepatitis B virus (HBV) infection usually progresses 
from inflammation to fibrosis and then cirrhosis . Recently, 
CD161 has been recognized as a new pro-inflammatory phe-
notypic marker of human T cells . This study has been designed 
to investigate the role of CD161+CD4+T cells during HBV-re-
lated liver fibrosis progression . Methods: 54 patients with 
chronic hepatitis B (CHB) who had undergone liver biopsy 
and 50 patients with HBV-related liver cirrhosis (LC) as well 
as 30 healthy controls (HC) were enrolled in this study . The 
peripheral and intra-hepatic CD161 expressions were respec-
tively analyzed by flow cytometry and immunohistochemistry . 
Then peripheral CD161+CD4+ and CD161-CD4+T cells were 
sorted from CHB patients for both the evaluation of the intra-
cellualr signal pathways and the subsequent co-cultures with 
primary hepatic stellate cells (HSCs) in different contact man-
ners . Results: Compared to HC group, the percentage and 
absolute count of CD161+CD4+T cells significantly increased 
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in CHB and LC groups . The count of peripheral CD161+C-
D4+T cells was negatively correlated with serum HBV DNA 
levels . Besides, intra-hepatic CD161 expression significantly 
enhanced in CHB patients with an advanced histological 
score . Compared to CD161-CD4+T cells, CD161+CD4+T cells 
exhibited a memory phenotype (CD45RO+) and secreted more 
pro-inflammatory cytokines such as IL-17, IFN-g, TNF-a, IL-21 
and IL-4 whereas produced less anti-inflammatory cytokines 
such as IL-10 and IL-22 . Intriguingly, CD161 expression is 
also enriched in IL-17 and IFN-g–producing CD4+CD25high-

CD127low Treg cells . Moreover, compared to CD161-CD4+T 
cells, CD161+CD4+T cells exhibited significantly enhanced 
activation of acid Sphingomyelinase (aSM) and downstream 
PI3K/Akt, MAPK and mTOR pathways . Also, imipramine (aSM 
inhibitor) could significantly down-regulate IFN-g and IL-17 pro-
duction by CD161+CD4+T cells . We simultaneously found that 
human HSCs could express lectin-like transcript-1 (LLT1), the 
only ligand for CD161 . During both contact and non-contact 
cultures, CD161+CD4+T cells rather than their CD161-CD4+T 
counterparts significantly promoted the expression of prolif-
eration and activation markers on HSCs, partly via both cell 
interactions and IL-17 production . Conclusion: Our data demon-
strated that aSM contributes to the pro-inflammatory features of 
CD161+ cells and the pro-fibrotic effects of CD161+CD4+T 
cells during HBV related liver fibrosis progression, which could 
enhance the proliferation and activation of HSCs, through both 
CD161-LLT1 binding and IL-17 production .
Disclosures:
The following people have nothing to disclose: Li-sha Cheng, Si-qi Wang, Wei 
Jiang
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The loss-of-function S267F variant in the HBV receptor 
NTCP reduces human risk to HBV infection 
Ping An1, Zheng Zeng2, Cheryl A. Winkler1; 1Basic Research Lab-
oratory, National Cancer Institute, Leidos Biomedical Research, 
Inc., Frederick National Laboratory for Cancer Research, Freder-
ick, MD; 2Department of Infectious Diseases, Peking University First 
Hospital, Beijing, China
Background: Hepatitis B virus (HBV) infection is a serious public 
health problem . HBV carriers are at greater risk for the devel-
opment of liver cirrhosis and hepatocellular carcinoma (HCC) . 
Sodium taurocholate cotransporting polypeptide (NTCP/
SLC10A1) was recently identified as the cellular receptor for 
HBV entry into the cell . The p .Ser267Phe variant (S267F, 
rs2296651) variant results in loss of HBV receptor function of 
NTCP by abrogating the binding to preS1 peptide . Objective: 
We aim to assess the association of NTCP S267F with HBV 
acquisition, HBV clearance, chronic hepatitis B (CHB), cirrhosis 
and HCC . Methods: We genotyped the S267F variant in NTCP 
using a TaqMan assay in 1130 Han Chinese patients with 
different HBV infection outcomes: HBV resistance, clearance, 
chronic infection, cirrhosis, and HCC . We assessed the associ-
ations with logistic regression under a dominant genetic model . 
Results: The frequency of 267F (rs2296651 T) in HBV-resis-
tance healthy controls (n = 179, allele T, 4 .0%) was signifi-
cantly higher than that in HBV-infected patients (n= 648, 1 .5%), 
with reduced risk to HBV infection (Odds ratio [OR] 0 .37, 95% 
confidence interval [CI] 0 .18-0 .76, P = 0 .005) . The frequency 
of allele T in CHB without cirrhosis (n=202, 3 .0%) was higher 
than that in the patient with liver cirrhosis (n=192, 0 .5%), with 
reduced risk to development of liver cirrhosis (OR 0 .18, 95% 
CI 0 .04-0 .84, P = 0 .01) . The variant was not associated with 
spontaneous HBV clearance (OR 1 .26, P = 0 .57) or HCC 
(OR 0 .57, P = 0 .30) . Conclusion: The NTCP S267F variant 

was associated with increased resistance to HBV infection and 
decreased risk of development of cirrhosis . The loss-of-function 
S267F variant may confer host resistance to HBV infection 
and disease progression . This genetic epidemiological data 
supports an important in vivo role of NTCP in HBV infection .
Disclosures:
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The hepatitis B core protein associates with HBV cova-
lently closed circular DNA via the C-terminal domain 
and facilitates HBV transcription
Chun Kong Chong1, Ching Yan Serene Cheng1, Sin Yi Jasmine 
Tsoi1, Fung-Yu Huang1, Wai-Kay Seto1,2, Ching-Lung Lai1,2, Man-
Fung Yuen1,2, Danny Wong1,2; 1Medicine, The University of Hong 
Kong, Hong Kong, Hong Kong; 2State Key Laboratory for Liver 
Research, The University of Hong Kong, Hong Kong, Hong Kong
Background and Aims: It has been suggested that the hepatitis 
B core protein (HBc), a component of the hepatitis B virus (HBV) 
covalently closed circular DNA (cccDNA) minichromosome, 
may facilitate HBV transcription . The HBc C-terminal domain 
(CTD) has 4 arginine-rich clusters and possesses nucleic acid 
binding ability . We aimed to identify the HBc CTD arginine 
residue(s) essential for cccDNA-binding and study its role in 
HBV transcription regulation using a cccDNA-dependent sys-
tem . Methods: HBc expression plasmids (MT1 – MT17) with 
mutations in the HBc CTD were created by site-directed muta-
genesis (Figure 1) . These 17 expression plasmids were used 
in complement experiments in HepG2-NTCP cells transfected 
with a plasmid-free, HBc-null HBV DNA . HBV DNA, RNA, and 
hepatitis B surface antigen (HBsAg) were measured by qPCR, 
qRT-PCR, and ELISA, respectively . Association between HBc 
and cccDNA was assessed by chromatin immunoprecipita-
tion (ChIP) . Results: HBc protein expression and cccDNA lev-
els of the 17 HBc-CTD mutants were comparable to that of 
the wild-type HBc . Compared with the wild-type HBc strain, 
HBc mutants with mutations in clusters III and IV had signifi-
cantly lower levels of total HBV RNA (68 – 89% reduction; 
all P<0 .05) . The levels of encapsidated relaxed circular DNA 
(rcDNA), pregenomic RNA, and secretory HBsAg were signifi-
cantly lower than wild-type HBc in all 17, 15/17 (except MT2 
and MT16), and 16/17 (except MT1) HBc mutants, respec-
tively . Mutations at clusters III and IV had the greatest reduction 
(>95%) of encapsidated rcDNA, and mutations at cluster IV 
had the greatest reduction of HBsAg (>90%; both P<0 .0001 
compared with wild-type) . ChIP experiments showed that the 
% input (reflecting the degree of association with cccDNA) of 
wild-type HBc was 13 .2% . HBc mutants at clusters III and IV 
had a relatively smaller degree of association with cccDNA 
(% input 1 .2 – 4 .8%; all P≤0 .001; compared with wild-type) . 
Conclusions: HBc CTD mutations, especially those at arginine 
clusters III and IV, strongly decreased the level of HBV tran-
scription, possibly via their reduced association with cccDNA . 
These findings suggested that HBc CTD can be a potential 
therapeutic target against HBV .
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Figure 1. HBc CTD (aa150-183), with the locations of the 17 HBc 
mutations (MT1 –MT17) shown .

Disclosures:
Wai-Kay Seto - Advisory Committees or Review Panels: Gilead Science, Bris-
tol-Myers Squibb; Speaking and Teaching: Gilead Science, Bristol-Myers Squibb, 
AstraZeneca, AbbVie, Novartis
Ching-Lung Lai - Advisory Committees or Review Panels: Bristol-Myers Squibb, 
Gilead Sciences Inc; Consulting: Bristol-Myers Squibb, Gilead Sciences, Inc; 
Speaking and Teaching: Bristol-Myers Squibb, Gilead Sciences, Inc; Stock Share-
holder: Gilead Sciences
Man-Fung Yuen - Advisory Committees or Review Panels: GlaxoSmithKline, 
Bristol-Myers Squibb, Pfizer, GlaxoSmithKline, Bristol-Myers Squibb, Pfizer, 
GlaxoSmithKline, Bristol-Myers Squibb, Pfizer, GlaxoSmithKline, Bristol-My-
ers Squibb, Pfizer; Grant/Research Support: Roche, Bristol-Myers Squibb, 
GlaxoSmithKline, Gilead Science, Roche, Bristol-Myers Squibb, GlaxoSmith-
Kline, Gilead Science, Roche, Bristol-Myers Squibb, GlaxoSmithKline, Gilead 
Science, Roche, Bristol-Myers Squibb, GlaxoSmithKline, Gilead Science
The following people have nothing to disclose: Chun Kong Chong, Ching Yan 
Serene Cheng, Sin Yi Jasmine Tsoi, Fung-Yu Huang, Danny Wong

604
Host cellular tetraspanin CD63 contributes to the devel-
opment of hepatitis B virus envelope
Masashi Ninomiya1,2, Eugene W. Krueger2, Jing Chen2, Hong 
Cao2, Jun Inoue1, Tooru Shimosegawa1, Mark A. McNiven2; 
1Gastroenterology and Hepatology, Tohoku University Hospital, 
Sendai, Japan; 2Biochemistry and Molecular Biology, and Center 
for Basic Research in Digestive Diseases, Mayo Clinic, Rochester, 
MN
Background: Recently, the hepatitis B viruses (HBV) have been 
reported to use late endosome/multivesicular body (MVB) func-
tions during the assembly and release steps in their life cycle . In 
our study, we found that the puncta of CD63, which is known 
as a marker for late endosome, were decreased in Rab7 over-
expressing HepG2 .2 .15 cells . The aim of this study is to eluci-
date the relation between CD63 and HBV . Methods: First, we 
used immunostaining to show the localization of CD63 and 
HBV in the cells . Then, we silenced CD63 in HepG2 .2 .15 by 
siRNA to investigate the role of CD63 . HBV protein was shown 
to be expressed by westernblotting and the HBV genome was 
evaluated by real-time PCR . Next, to examine the character-
teristic of HBV particles, we measured the density of them by 
sucrose density gradient ultracentrifugation and conducted an 
infective assay using HuS-E/2 cells . Results: Immunofluores-
cence microscopy showed that some CD63 puncta colocalized 
with HBV proteins LHBs and HBc in HepG2 .2 .15 cells . After 
depletion of CD63 by siRNA, we found LHBs had accumu-
lated in the cells by westernblotting . Moreover, as assessed 
by fluorescent microscopy, more LHB signals were observed 
in the cells treated with CD63 siRNA . However, the signal 
intensity of HBc showed no increase in CD63 depleted cells 
by immunofluorescence imaging and westernblotting . Then, 
measuring the HBV-DNA, CD63 depletion did not change the 
levels of intra or extracellular HBV-DNA . Next, we found a 
much lower expression level of LHBs in the released HBV par-
ticles . To address the question of whether the component of 
the HBV envelope secreted from CD63-depleted HepG2 .2 .15 
cells would be changed, we separated extracellular vesicles 
(EVs) including HBV particles into 15 fractionations by sucrose 
density gradient ultracentrifugation . The HBV DNA was distrib-

uted mainly in fractions 5-8 in EVs secreted from siNT treated 
cells . However, in EVs secreted from CD63-depleted cells, the 
distribution of HBV DNA was expanded widely fractions 5-13, 
but the LHBs protein showed high expression in fractions 5-9 
and less expression in fractions 11-13 . Then, we investigated 
the character of EVs from the sediment and the HBV DNA levels 
showed twofold increase in EVs secreted from CD63-depleted 
cells . These particles showed no LHBs but only HBc . These 
results indicate that EVs secreted from CD63-depleted cells 
contains more viral particles with less LHBs and more non-en-
veloped nucleocapsids . Furthermore, HBV particles derived 
from CD63 depleted cells showed less infectivity to HuS-E/2 
cells . Conclusion: This study showed a novel function of CD63, 
which is essential for the envelope formation of infectious HBV 
particles .
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HBsAg production in HBV/HDV patients impacts on 
maturation of NK cells and is pro-apoptotic to T cells via 
TRAIL-TRAIL-R2 interaction: a mechanism of persistence?
Ivana Carey1, Kate Childs1, Dazhuang Shang1, Sarah Hughes1, 
Matthew Bruce1, Mary Horner1, Bo Wang1, David Gong2, Anuj 
Gaggar2, Kosh Agarwal1; 1Institute of Liver Studies, Kings College 
School of Medicine at King’s College Hospital, London, United 
Kingdom; 2Research Department, Gilead Sciences Inc., Foster 
City, CA
How HBV and HBV/HDV subvert the innate and adaptive 
immune system is still undelineated . Data comparing immu-
nological phenotypes between patients who spontaneously 
cleared HDV vs . patients with persistent HDV infection are 
unclear . T cells apoptosis due to NK cells TRAIL-TRAIL-R2 T cells 
interaction characterises HBV persistence, but data in HDV are 
lacking . Aim: A single centre cross-sectional study to evaluate 
NK and T cells frequency/phenotype markers in HDV/HBV 
(HBsAg+/anti-HDV+) co-infected patients according to HDV 
RNA replication status (HDV RNA positive (+) vs . HDV RNA 
negative (-)) . Methods: PBMCs were collected from 43 HBV/
HDV co-infected (20 HDV RNA+ vs .23 HDV RNA- patients), 15 
HBV monoinfected and 6 healthy controls . NK and T cells fre-
quency/phenotype was tested by flowcytometry, including NK 
maturation status (NKG2A/CD57), perforin and TRAIL expres-
sion, T cell exhaustion markers (PD1, LAG3, TIM3 & CTLA4) 
and TRAIL-R2 expression and compared with HDV RNA (cop-
ies/ml) and HBsAg levels (log10IU/ml) . Results: Table shows 
results for all HBsAg+patients . NK cells frequency was higher 
in HDV RNA+patients; there was no difference in CD56dim/
bright subsets, NKG2D and NCRs expression . HDV RNA+pa-
tients had higher perforin, TRAIL and NKG2A expression and 
lower CD57 expression on NK cells reflecting their immaturity 
and pro-apoptotic phenotype (all p<0 .05) . While expression of 
T cells exhaustion markers was similar in all HBsAg+patients, 
CD8+T cells TRAIL-R2 expression was higher in HDV RNA+pa-
tients (p<0 .01) . HBsAg levels were higher in HDV RNA+pa-
tients and correlated with RNA viral load (r=0 .59,p=0 .04) . 
Positive correlations between NK cells TRAIL expression and 
CD8+cells TRAIL-R2 expression (r=0 .92,p=0 .01), HBsAg level 
and NK cells TRAIL expression (r=0 .72, p=0 .02) and HBsAg 
and CD8+cells TRAIL-R2 expression (r=0 .7,p=0 .03) were pres-
ent . Conclusion: HDV RNA persistence was characterised by 
higher number of NK cells of immature phenotype, but more 
pro-apoptotic phenotype (higher TRAIL expression), interact-
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ing with higher frequency of CD8+cells expressing TRAIL-R2 . 
These findings correlated with higher HBsAg plasma levels . 
HBsAg production drives HDV replication and through NK/T 
cells interaction via TRAIL-TRAIL-R2 pathway contributes to HDV 
persistence .
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Antiviral Cytokine Flares during Pregnancy / Post-Par-
tum in Chronic Hepatitis B (CHB) Carriers Does Not Cor-
relate with Viral Suppression in Plasma or PBMC
Shivali Joshi, Daniel C. Wong, Mark G. Swain, Steven R. Martin, 
Eliana Castillo, Carla S. Coffin; Medicine, University of Calgary, 
Calgary, AB, Canada
Background: Our prior studies showed that mild CHB disease 
flares and changes in HBV DNA and quantitative HBsAg levels 
are common in pregnancy and/or post-partum in association 
with HBV quasispecies in plasma, including minor immune 
escape variants . The HBV can infect peripheral blood mononu-
clear cells (PBMCs) . HBV carried in PBMCs from highly viremic 
mothers were reported in association with in utero HBV infec-
tion, and successfully vaccinated infants born to CHB carri-
ers show HBV specific T cell responses . We hypothesize that 
HBV replicates in maternal PBMC and CHB infection during 
pregnancy/post partum affects maternal immune responses . 
Aims: 1) To assess cytokine changes in CHB pregnant and/
or post partum carriers . 2) To characterize HBV replication 
in PBMC from CHB pregnant/post-partum carriers . Methods:  
Plasma, serum and PBMC were isolated from CHB pregnant 
(N=34) or postpartum CHB carriers (N=14), including 7/34 
with matched pregnant and post-partum PBMC, along with 
healthy pregnant controls (N=7, median age 31y, 4 Asian) . 
Serum HBV DNA, quantitative HBV surface antigen (qHBsAg), 
and alanine transaminase (ALT) were tested . Serum cytokines 
were analyzed using a 42-plex Luminex assay (Eve technolo-
gies, Canada) . PBMC were tested for HBV covalently closed 
circular (ccc) DNA using HBV cccDNA specific primers and 
HBV messenger (m)RNA was detected by HBV reverse tran-
scriptase-PCR / using HBV pre-core/core (C) primers . Results: 
34 CHB pregnant (median age 32y, 8 HBeAg+, 8/34 on 
NA in pregnancy) were enrolled . Compared to pregnant vs . 
post-partum, 26 untreated CHB had ALT flares >2x baseline, 
albeit with no significant change in viral load or qHBsAg . 
Serum cytokine profiles revealed a significant rise in MCP1 
and MDC but a decline in IFN-gamma, IL-12p40, IL-12p70, 
IL-17 and IL-18 . Significant differences in IFN-gamma levels 
were noted in HBeAg- vs . HBeAg+ pregnant (median HBV 
DNA 3 .07 vs . 8 .1-logIU/ml), and increased IFN-g, IL-12p40 

and IL-12p70, IL-13, TNF-beta, G-CSF was noted in all preg-
nant CHB compared to healthy . HBV mRNA and cccDNA were 
detected in 21/46 (12/32 pregnant, 9/14 post partum) and 
18/28 (12/18 pregnant, 6/10 post partum) cases, respec-
tively . To date, all infants received HBV immunoprophylaxis 
and tested HBsAg (-) . Conclusion: HBV replicative intermedi-
ates are detected in maternal PBMC, which do not appear to 
impact the risk of overt mother-to-child transmission, but may 
warrant long-term follow-up . Compared to healthy controls, 
pregnant CHB carriers show increased Th1 cytokines albeit 
with no change in viral load, possibly indicating an aborted 
host antiviral immune response .
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A dual screening approach identifies estrogen receptor 
1 as a host factor for hepatitis delta virus infection and 
a target for antiviral therapy
Eloi R. Verrier1,2, Amelie Weiss3, Charlotte Bach1,2, Laura Hey-
dmann1,2, Mickaël Renaud3, Arnaud Kopp3, Catherine Schus-
ter1,2, Camille C. Sureau4, Mirjam B. Zeisel1,2, Laurent Brino3, 
Thomas F. Baumert1,5; 1Inserm, U1110, Institut de Recherche sur 
les Maladies Virales et Hépatiques, Strasbourg, France; 2Univer-
sité de Strasbourg, Strasbourg, France; 3Inserm, U964, IGBMC, 
Illkirch, France; 4Laboratoire de Virologie Moléculaire, INTS, Paris, 
France; 5Pôle Hépato-digestif, Hôpitaux Universitaires de Stras-
bourg, Nouvel Hôpital Civil, Strasbourg, France
 Chronic hepatitis D is caused by hepatitis delta virus (HDV), 
a small circular enveloped RNA virus . HDV is a satellite virus 
that can propagate only in the presence of hepatitis B virus 
(HBV) since it requires the HBV envelope to produce infec-
tious particles . Hepatitis D results in more severe liver disease 
compared to HBV mono-infection, including a rapid progres-
sion to liver cirrhosis, with an increased chance of developing 
liver cancer in chronic infection . Consequently, hepatitis D is 
considered as one of the most severe forms of viral hepatitis . 
Since efficient therapeutic approaches to cure HDV infection 
are absent, novel antiviral strategies are urgently needed . The 
recent development of cell culture models based on hepatoma 
cells overexpressing the HDV/HBV receptor Na+-taurocho-
late cotransporting polypeptide (NTCP) provides a unique 
opportunity to study the HDV life cycle . Here, we combined 
a high-throughput RNAi-based loss-of-function screen with a 
small molecule screen to identify new host factors involved in 
HDV infection as targets for antiviral therapy . Using a siRNA 
library targeting more than 7000 genes and HDV infection 
of NTCP-overexpressing Huh7 cells, we identified several 
hepatocyte proteins mediating HDV infection . These include 
the trifunctional protein carbamoyl-phosphate synthetase 2, 
aspartate transcarbamylase, and dihydroorotase (CAD), a cru-
cial enzyme involved in pyrimidine biosynthesis . Interestingly, 
the silencing of estrogen receptor 1 (ESR1) and specificity 
protein 1 transcription factor (SP1) genes, known to induce 
CAD expression, also led to a decrease in HDV infection . In 
parallel, a small molecule screen using the Prestwick library, 
containing FDA-approved compounds, uncovered a marked 
antiviral effect of Fulvestrant, a known ESR1 inhibitor, against 
HDV infection . On the other hand, the treatment of Huh7-NTCP 
cells with ESR1 agonists or modulators, such as Norgestimate 
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or Toremifene induced an increase in HDV infection, confirm-
ing the relevance of ESR1 for HDV replication . In conclusion, 
our results demonstrate the utility of a dual screening approach 
to identify targets for antiviral therapy, and pave the way to the 
development of new therapeutic strategies for the treatment of 
chronic HDV infection .
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HBsAg levels vary across the natural history of CHB and 
are influenced by HBV genotype and the emergence of 
basal core promoter variants.
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john1, Julianne Bayliss1, Gillian Rosenberg1, Kathleen jackson1, 
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Background. Quantitative HBsAg level is emerging as a clin-
ically relevant biomarker for natural history as well as treat-
ment response in CHB . However, virological determinants of 
HBsAg levels, including disease phase and presence of clini-
cally important variants and sequence diversity remain poorly 
described . We used deep sequencing and quantitative serol-
ogy to perform a detailed cross-sectional analysis of HBV viro-
logical phenotypes comparing patients with immune tolerant 
(IT), immune clearance (IC / HBeAg-positive) and immune 
reactivation (IR / HBeAg-negative) CHB from three large ran-
domised controlled studies . Methods . GS-US-203-0101 evalu-
ated the treatment of tenofovir vs tenofovir plus emtricitabine 
in IT persons ( HBeAg positive, HBV DNA >7 .28log10IU/ml 
and ALT<ULN) . GS-US-174-0102 evaluated tenofovir in IR per-
sons (HBeAg negative, HBV DNA >5log10copies/ml and ALT 
>1xULN but <10xULN) . GS-US-174-0103 evaluated tenofovir 
in IC persons (HBeAg positive, HBV DNA >6log10 copies/ml 
and ALT >2x but <10xULN) . Virological studies included HBV 
full genome deep sequencing (NGS) and quantitative HBsAg 
and HBeAg levels on 89 IT patients, 157 IC patients and 119 
IR patients, genotypes (Gt) A to D . Frequency of mutations in 
the basal core promoter (BCP) and precore (PC) regions was 
compared to clinical outcomes by multivariate analysis (SAS 
v9 .2) . Results. HBsAg levels significantly differed according to 
the phase of disease (IT>IC>IR, P<0 .0001, Table 1) and HBV 
Gt in each phase of disease, being lower in Gt B/C vs . Gt A/D 
(P<0 .05Table 1) . BCP and PC variants were detectable in all 
phases of disease (IT<IC<IR, Table 1, P < 0 .0001) . The pres-
ence of BCP variants was associated with lower HBsAg levels 
in IT and IC but not IR patients (Table 1) . Using linear regres-
sion modelling, variables that were independently associated 
with HBsAg level include disease phase, HBV Gt, the presence 
of BCP variants, HBV DNA and ALT level . There was a signif-
icant correlation between disease phase and the presence of 
BCP variants . The presence of PC variants was not associated 
with HBsAg level . Conclusions. HBsAg levels differ according 

to phase of disease, HBV Gt and the presence of BCP variants . 
Studies evaluating the utility of HBsAg levels as a clinical bio-
marker should stratify analyses according to these variables .

Table 1 . HBsAg levels

*Patients grouped by mutations detected by NGS
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Identification of Long Noncoding RNA Associated with 
Hepatocellular Carcinoma of Different Viral Etiology 
Quan Zhang1, Kentaro Matsuura2, David E. Kleiner3, Fausto Zam-
boni4, Harvey J. Alter2, Patrizia Farci1; 1Laboratory of Infectious 
Diseases, National Institutes of Health, Bethesda, MD; 2Depart-
ment of Transfusion Medicine, Clinical Center, National Institutes 
of Health, Bethesda, MD; 3Laboratory of Pathology, National Can-
cer Institute, National Institutes of Health, Bethesda, MD; 4Liver 
Transplantation Center, Brotzu Hospital, Cagliari, Italy
Although our understanding of the lncRNA function is still 
limited, recent studies have shown that dysregulation of long 
noncoding RNA (lncRNA) expression contributes to the patho-
genesis of many human diseases, including liver diseases . 
Several lncRNAs have been reported to play a role in the 
development of hepatocellular carcinoma (HCC) . However, a 
major limitation of previous studies is that they either analyzed 
lncRNAs selectively in HBV-related HCC or considered HCC as 
a single group regardless of the hepatitis virus involved . In this 
study, we analyzed the expression of lncRNAs in HBV-, HCV-, 
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and HDV-related HCC patient samples, with the aim of investi-
gating the differential role of lncRNAs in relation to the different 
viral etiology of HCC . We studied a total of 63 patients: 25 
had viral-associated HCC (HBV in 11 patients, HCV in 10 and 
HDV in 4), and 20 had non-HCC cirrhosis associated with 
HBV in 3 patients, HCV in 10 and HDV in 7 . The control group 
included 10 liver donors and 8 subjects who underwent liver 
resection for hepatic hemangioma . A total of 88 liver speci-
mens were analyzed for the expression of lncRNAs, including 
two specimens from HCC patients (one from the tumor and one 
from the non-tumorous tissue) and individual specimens from 
20 patients with non-HCC cirrhosis and 18 patients of the con-
trol group . Access to a unique collection of paired liver samples 
from patients with HCC of different etiology allowed us to iden-
tify eight novel HCC-related lncRNAs that were significantly 
dysregulated in HCC tissues compared to their surrounding 
non-tumorous tissues . Some of these lncRNAs were significantly 
dysregulated only in one specific hepatitis virus-related HCC, 
including PCAT-29 in HBV-related HCC, aHIF and PAR5 in 
HCV-related HCC, and Y3 in HDV-related HCC . Among the 
lncRNAs previously reported in HCC, we found that DBH-AS1, 
hDREH and hPVT1 were differentially expressed in HCC of dif-
ferent viral etiology . Conclusion: To the best of our knowledge, 
this is the first study in which the expression of lncRNAs was 
analyzed in paired tumorous and nontumorous liver specimens 
obtained from patients with HBV-, HCV-, and HDV-associated 
HCC . We identified 8 lncRNAs that have not been previously 
associated with HCC . Our study suggests that HCC of different 
hepatitis virus etiology is regulated, at least in part, by different 
lncRNAs . The identification of lncRNAs unique to specific hepa-
titis virus-related HCC may provide new tools for improving the 
diagnosis of HCC and open new avenues for disease-specific 
therapeutic interventions .
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Immune Responses in Acute Hepatitis B: Chronicity ver-
sus Resolved HBV Infection. 
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Background and aims The majority of adult patients who 
acquire hepatitis B virus (HBV) infection will spontaneously clear 
the virus . However, some patients become chronically infected 
and the mechanism that leads to chronicity is largely unknown . 
Here we analysed the early dynamics of natural killer (NK) 
and HBV-specific T cells during acute HBV infection in patients 
who cleared HBV as well as a unique patient who did not clear 
HBV and became chronically infected . Methods We included 
9 patients with acute HBV infection (genotype A n=5, genotype 
B, D, E and F all n=1) . Patients were assessed at baseline (BL), 
week 1, 4, 12 and 24 . Eight healthy controls were included 
for comparison . NK cell characteristics were analysed by flow-
cytometry . PBMC from patients infected with genotype A were 
stimulated in vitro with HBV peptide pools, followed by intra-
cellular cytokine staining . Results At BL, median HBV DNA 
load was 5 .12 log IU/mL (range 3 .53-8 .23) and median was 
ALT 2,652 U/mL (range 690-3,970) . Of 9 patients, 8 cleared 
HBsAg within 6 months (6/8 with anti-HBs formation) and one 

patient (genotype A) became chronically infected (i .e . meeting 
the criteria of HBsAg and HBV DNA positivity ≥ 6 months 
after infection) . Early time points after infection were associ-
ated with an increase in CD56bright NK cells (median 7 .4%) 
as compared to healthy controls (median 1 .4%, p=0 .0037) 
and increased expression of CD38, HLA-DR, NKp46, perforin 
and granzyme B . Similarly, TRAIL expression on CD56bright 
NK cells was upregulated (median 11 .7% at BL compared to 
1 .9% in healthy controls p=0 .0025) and decreased towards 
week 24 . At week 24 TRAIL expression in patients who cleared 
HBV was 4 .7% (range 2 .8—10 .3) whereas in the chronically 
infected patients TRAIL expression did not decrease (25 .5% at 
week 24) . In patients that cleared HBV, the peak of HBV-spe-
cific CD8+ and CD4+ responses was generally seen later in 
the course of the infection (around week 1 or 4) . In the patient 
that became chronically infected, very low HBV-specific T cell 
responses were observed at all time points . Conclusion NK 
cells are activated early in the course of acute HBV infection . 
In patients who clear acute HBV infection, broad and multi-spe-
cific T cell responses are observed . As exemplified by one 
patient who did not clear HBV infection, failure of NK cell 
normalization as well as narrow T cell responses may lead to 
chronic infection .
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Monocytic-Myeloid Derived Suppressor Cells accumulate 
in patients with Chronic Hepatitis B and mediate immu-
nosuppression via induction of Regulatory T-cells
Sourina Pal1, Madhuparna Nandi1, Sk. Mahiuddin Ahammed2, 
Soma Banerjee1, Amal Santra1, Abhijit Chowdhury3, Simanti 
Datta1; 1Centre for Liver Research, School of Digestive and Liver 
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Chronic hepatitis B virus (HBV) infection [CHI] is characterized 
by a marked attenuation of T cell response . The regulatory T 
cells (Treg) are known to suppress the effector T cell function 
and it had been suggested that their increasing presence in 
patients with chronic Hepatitis B (CHB) could prevent the devel-
opment of an effective antiviral immunity . However, the precise 
mechanisms responsible for the generation of Tregs in this set-
ting are incompletely understood . Recently, Myeloid Derived 
Suppressor cells (MDSC) have been recognized to play an 
immunosuppressive role in cancer and different chronic inflam-
matory conditions . Here we performed a detailed phenotypic 
and functional characterizations of MDSCs in CHB patients 
and explored their contribution in induction or maintenance of 
Treg cells during CHI . The frequency of circulating Tregs as well 
as the prevalence, subsets and phenotype of MDSCs in CHB 
patients and healthy controls (HC) were studied by flowcytom-
etry . MDSCs were defined as CD11b+HLADR-CD33+cells and 
subdivided into Monocytic (M)-CD14+ and Granulocytic (G)-
CD15+ subtypes . The impact of MDSC in Treg induction was 
examined by incubating the magnetically sorted CD33+MDSC 
with autologous activated CD4+T cells for 3 days followed by 
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FOXP3 and IL10 staining . We observed that the frequency 
of M-MDSC was significantly increased in CHB patients as 
compared to HC while that of G-MDSC was similar in both 
groups . Functional analysis revealed that the percentage of 
M-MDSCs expressing suppressive markers, IL10, TGFβ, Arg-I, 
PD-L1, CD39 and CTLA-4 and homing receptors, CCR2 and 
CXCR3 that enable their migration to liver, were significantly 
high in CHB patients relative to HC and further among the 
CHB patients, the M-MDSCs displayed a significantly greater 
suppressive potential and migratory ability than G-MDSCs . In 
parallel, prevalence of CD4+CD25+Foxp3+ Treg increased in 
CHB and Spearman’s correlation analysis indicated a signifi-
cant positive correlation between the frequencies of M-MDSC 
and Treg in patients with CHB (r=0 .6656, p<0 .0001) . 
Co-culture of MDSC and autologous CD4+T cells, sorted from 
CHB patients showed that MDSC could induce a significant 
increase in Foxp3 and IL-10 expression by CD4+T cells . How-
ever, MDSCs derived from HC and incubated with autologous 
CD4+T cells failed to generate similar results . Currently exper-
iments are underway to delineate the pathways related to 
MDSC mediated Treg induction . Collectively, our results high-
lighted an expansion of M-MDSCs endowed with high immune 
suppressive activity in CHB patients and the functional crosstalk 
between Treg and MDSC, which may play a pivotal role in the 
chronicity of HBV infection .
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Comparison of the hepatitis delta virus (HDV) quasispe-
cies in HDV superinfection and HDV-HBV coinfection 
using next-generation sequencing. Correlation with clin-
ical outcomes 
Cristina Godoy1,3, Sara Sopena1,3, Maria Buti1,2, Josep Gre-
gori1,4, David Tabernero1,3, Maria Homs1,3, Alicia Ruiz3, Mar 
Riveiro-Barciela1,2, Josep Quer1,4, Rafael Esteban1,2, Francisco 
Rodriguez-Frias1,3; 1Centro de Investigación Biomédica en Red 
de Enfermedades Hepáticas y Digestivas (CIBERehd), Instituto de 
Salud Carlos III, Barcelona, Spain; 2Liver Unit, Hospital Universitari 
Vall d’Hebron, Universitat Autònoma de Barcelona (UAB), Barce-
lona, Spain; 3Liver Pathology Unit, Departments of Biochemistry 
and Microbiology, Hospital Universitari Vall d’Hebron, Universitat 
Autònoma de Barcelona (UAB), Barcelona, Spain; 4Liver Diseases 
Unit, Vall d’Hebron Research Institute, Barcelona, Spain
Background and Aims: Hepatitis delta virus (HDV), a satel-
lite of hepatitis B virus (HBV), causes the most severe type of 
viral hepatitis . HDV can be acquired at the same time as HBV 
(HDV-HBV coinfection) or develop in HBsAg chronic carriers 
(HDV superinfection) . In 90%-95% of coinfections, both viral 
infections resolve, whereas the majority of superinfections 
progress to chronicity . This study aimed to evaluate the com-
plexity of the HDV quasispecies during the acute phase of 
coinfection and superinfection, and to correlate the findings 
with the patients’ clinical outcome . Methods: Thirteen baseline 
serum samples collected during the acute phase of the disease 
were selected; 8 from resolved HBV-HDV coinfections and 5 
from chronic HDV superinfections . All were HDV genotype 1, 
mean HBV-DNA level was 3 .84±1 .63 logIU/mL and HDV-RNA 
level was 5 .17±0 .72 logcopies/mL . The HDV antigen region 
(nucleotides 910-1270) was evaluated using next-generation 
sequencing (NGS) with Roche 454 technology . Quasispecies 
complexity was assessed by the number of mutations, polymor-
phic sites, and haplotypes, as well as the mutation frequency, 

normalized Shannon entropy, and nucleotide diversity (Table) . 
Results: In the 36,482 sequences analyzed by NGS, mutation 
frequency and nucleotide diversity were significantly higher 
in HDV superinfection than in coinfection (Table) . There were 
no differences in mean serum HDV-RNA levels, whereas HBV-
DNA levels were significantly higher in coinfection than super-
infection (5 .28±1 .855 vs . 3 .94±0 .312 logIU/mL, p=0 .048) . 
Conclusions: In acute hepatitis D infection, HDV quasispecies 
complexity was greater in superinfection than in coinfection . 
The higher complexity of the HDV quasispecies in superinfec-
tion may be associated with HDV chronic status . (Study funded 
by Instituto de Salud Carlos III, grant PI14/1416 cofinanced 
by European Regional Development Fund [ERDF]) .

Disclosures:
Maria Buti - Advisory Committees or Review Panels: Gilead, Janssen, MSD; 
Grant/Research Support: Gilead, Janssen; Speaking and Teaching: Gilead, 
Janssen, BMS
Rafael Esteban - Speaking and Teaching: MSD, BMS, Novartis, Gilead, Glaxo, 
MSD, BMS, Novartis, Gilead, Glaxo, Janssen
The following people have nothing to disclose: Cristina Godoy, Sara Sopena, 
Josep Gregori, David Tabernero, Maria Homs, Alicia Ruiz, Mar Riveiro-Barciela, 
Josep Quer, Francisco Rodriguez-Frias

613
Active HDV RNA replication is associated with high 
HBsAg levels and severe liver damage; a role for 
HBsAg/HBV DNA ratio to identify those most at risk
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Matthew Bruce, Bo Wang, Enoka Gonsalkorala, Ivana Carey, 
Kosh Agarwal; Hepatology, Institute of Liver Studies, London, 
United Kingdom
Introduction: Hepatitis delta virus (HDV) infection is associated 
with severe liver disease and is difficult to treat with Peg IFN 
effective in only about 20% of patients . We aimed to iden-
tify the HDV seroprevalence in our chronic hepatitis B (HBV) 
cohort and to describe this group further by evaluating HBV 
serological markers associated with active HDV RNA replica-
tion . Methods: All HBsAg positive patients are routinely tested 
for the presence/absence of anti-HDV antibodies (DiaSorin 
assay) . The clinic database was retrospectively reviewed to 
identify patients who tested positive for anti-HDV total antibod-
ies between January 2010-December 2015 . The cohort was 
classified based on HDV RNA status (positive vs . negative) . 
Demographics, rates of co-infection with other blood borne 
viruses, presence/absence of cirrhosis and serological markers 
of HBV were collected for HDV RNA positive and negative 
groups . HDV RNA was measured by in-house real-time PCR 
assay (limit of detection 640copies/ml) . HBV DNA levels(IU/
ml) were measured using TaqMan real-time PCR and quan-
titative HBsAg levels(IU/ml) by Architect® assay . Results: Of 
2686 HBsAg positive patients, 151 anti-HDV antibody positive 
patients were identified . 33 were treated with Peg-IFN of which 
14 cleared their HDV and were excluded from analysis . 13 
patients were co-infected with HIV and/or C (3 had quadruple 
infection) . 137 patients (79 males) with persistent positive anti-
HDV antibodies were sub-grouped based on HDV RNA status . 
42(31%) patients were HDV RNA positive with a median RNA 
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5 .35 log10copies/ml (range 2 .50-8 .07 log10copies/ml) . 95 
had persistently negative HDV RNA . 17 patients were HBeAg 
positive (9 HDV RNA positive, p=0 .05, OR 2 .96, 95%CI 
1 .05-8 .33) . 53 patients were cirrhotic (32 HDV RNA positive, 
p<0 .01, OR 11 .28, 95%CI 4 .77-26 .63) . There was no differ-
ence in age between HDV RNA positive and negative groups 
(median 35 .5 vs 40 .0 years, p=0 .186) . HBV DNA levels 
were similar between HDV RNA positive and negative patients 
(median: 1 .30 vs 1 .85 log10IU/ml), p=0 .072), but HBsAg lev-
els were higher in HDV RNA positive than HDV RNA negative 
patients (median: 3 .75 vs 3 .15 log10IU/ml, p<0 .01) . HBsAg/
HBV DNA ratio was higher in HDV RNA positive patients than 
in HDV RNA negative patients 2 .66 vs 1 .28, p<0 .01) . Con-
clusions: Universal screening for HDV in all HBsAg positive 
patients revealed HDV seroprevalence of 5 .1% in our cohort 
but HDV RNA was positive in only 31% patients with posi-
tive HDV antibodies . HDV RNA positive patients had a higher 
rate of cirrhosis and their HBsAg levels were high despite low 
HBV replication . HBsAg/HBV DNA ratio may help to delineate 
between HDV RNA positive and negative patients
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Induction of IFN-λ3 as an Additional Effect of Nucleo-
tide, Not Nucleoside, Analogs: A New Potential Target 
for Hepatitis B Virus Infection
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Tanaka2, Taisuke Inoue3, Minoru Sakamoto3, Nobuyuki Enomoto3, 
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BACKGROUND & AIM: Interferon (IFN)-λ3 is known to directly 
inhibit replication of several kinds of viruses including HBV, 
and induce IFN-stimulated genes (ISGs) . In chronic hepatitis 
C, interleukin (IL)-28B, encoding IFN-λ3, was identified as a 
significant factor for favorable response to pegylated-IFN/rib-
avirin by genome-wide association study . However, its clinical 
significance in hepatitis B virus (HBV) infection is still elusive . 
Our aim of this study is to investigate clinical roles of IFN-λ3 
in HBV patients and its association with nucleos(t)ide analog 
(NUC) treatment  . METHODS: Using our newly-developed che-
miluminescence enzyme immunoassay for IFN-λ3 that show 
high sensitivity and high specificity, serum IFN-λ3 levels were 
measured in a total of 254 HBV patients (asymptomatic car-
riers; n=83, chronic hepatitis; n=103, liver cirrhosis; n=25, 
hepatocellularcarcinoma; n=43) treated with or without NUCs, 
and compared with their clinical backgrounds . Serum IFN-λ3 
levels during treatment with NUC were also measured using 
series of samples for each patient . mRNA and protein levels of 
IFN-λ3 were measured in vitro by treating several cell lines from 
different origins with NUC . Levels of ISGs (MX1 and OAS2), 
or HBsAg in hepatoma cells was examined following stimula-
tion with supernatant from adefovir pivoxil (ADV)- or entecavir 
(ETV)-treated colon cancer cells . RESULTS: Higher serum IFN-λ3 

levels were measured in HBV patients treated with nucleotide 
analogs (ADV, tenofovir disoproxil fumarate; TDF) compared 
with those treated with nucleoside analogs (lamivudine; LAM, 
ETV), or treatment, with no differences in their clinical back-
grounds . Serum IFN-λ3 levels were increased after initiation 
of nucleotide analogs, and not nucleoside analogs . In vitro 
experiments showed that nucleotide analogs directly and 
dose-dependently induced IFN-λ3 production only in colon can-
cer cells among cells tested, which was confirmed by mRNA 
up-regulation and positive immunohistochemical staining . In 
addition, supernatants from ADV-treated colon cancer cells sig-
nificantly up-regulated MX1 and OAS2, and inhibited HBsAg 
production in hepatoma cells, compared with ETV-treated cells . 
Conclusions: We provide the first demonstration that nucleo-
tide analogs, and not nucleoside analogs, have an additional 
pharmacological effect of inducing IFN-λ3, followed by ISG 
induction, which both contribute to HBsAg reduction . This 
would have a significant clinical impact for anti-HBV effects in 
the liver because IFN-λ3 induced in the gastrointestinal tracts 
enters the liver via the portal vein . Therefore, this mechanistic 
link might provide novel insights and potential targets for anti-
HBV treatment .
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Concomitance of nonalcoholic fatty liver disease/steato-
hepatitis (NAFLD/NASH) is associated with the histolog-
ical severity in Hepatitis B virus-infected liver
Nobuhiro Aizawa, Hirayuki Enomoto, Yuho Miyamoto, Noriko 
Ishii, Kunihiro Hasegawa, Yukihisa Yuri, Ryo Takata, Kazunori 
Yoh, Akio Ishii, Chikage Nakano, Yoshiyuki Sakai, Tomoyuki 
Takashima, Naoto Ikeda, Takashi Nishimura, Yoshinori Iwata, 
Hiroki Nishikawa, Hiroko Iijima, Shuhei Nishiguchi; Division of 
Hepatobiliary and Pancreatic Diseases, Department of Internal 
Medicine, Hyogo collage of medicine, Nishinomiya, Japan
Background/Aim Hepatitis B virus (HBV) infection is a major 
etiology of chronic liver diseases . Recently, nonalcoholic fatty 
liver disease/steatohepatitis (NAFLD/NASH) has come to be 
a common liver disorder in the general population . The aim 
of this study was to clarify the relationship between chronic 
hepatitis B (CHB) and NAFLD/NASH . Patients and Methods 
We investigated the histological and laboratory findings in 
a total of 178 HBV-infected patients who underwent percuta-
neous liver biopsy . We histologically evaluated the absence 
or presence of hepatic steatosis (<5% or ≥5%, respectively) 
and the ballooning of liver cells (- or +, respectively) . Finally, 
patients were classified as CHB without steatosis (CHB alone), 
CHB with steatosis but without ballooning (CHB+steatosis), and 
CHB with steatosis and ballooning (CHB+NASH) . We further 
divided the patients based on the level of HBV-DNA (HBV-
DNA <4 log copies/ml, HBV-DNA ≥4 log copies/ml) in each 
group . This study was conducted in accordance with the Decla-
ration of Helsinki, and written informed consent was obtained 
from all of the patients before the study . Results Among all of 
the patients evaluated, 82 (46%), 57 (32%), and 39 (22%) 
were categorized into the CHB alone group, CHB+steatosis 
group, and CHB+NASH group, respectively . Patients with 
CHB+NASH had significantly higher values of AST, ALT, and 
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γGTP than those with CHB alone or CHB+steatosis . However, 
in the patients with a high level of HBV-DNA (≥4 log copies/
ml), the levels of AST, ALT, and γGTP did not significantly differ 
among all three groups . Regarding the histological degree of 
fibrosis, severe fibrosis (F3-4) was found only in 6% (2/32) of 
the CHB alone group and in 5% (1/22) of the CHB+steatosis 
group . However, 41% (7/17) of the CHB+NASH group had 
severe fibrosis among the patients with a high level of HBV-
DNA, suggesting that NASH may promote the progression 
of liver fibrosis . Conclusion The presence of NASH can exac-
erbate liver fibrosis in patients with a high HBV-DNA level . In 
addition, NASH may be involved in the liver inflammation in 
patients with a low HBV-DNA level . Our histological studies 
suggest the clinical relevance of the concomitance of NASH in 
HBV-infected patients .
Disclosures:
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Enomoto, Yuho Miyamoto, Noriko Ishii, Kunihiro Hasegawa, Yukihisa Yuri, Ryo 
Takata, Kazunori Yoh, Akio Ishii, Chikage Nakano, Yoshiyuki Sakai, Tomoyuki 
Takashima, Naoto Ikeda, Takashi Nishimura, Yoshinori Iwata, Hiroki Nishikawa, 
Hiroko Iijima

616
A liver-derived secretory protein, LECT2, activates pDCs 
and protects hepatocytes against HBV infection
Takayoshi Shirasaki2,1, Masao Honda2,1, Kazuhisa Murai2,1, 
Miwako Narita3, Tetsuro Shimakami1, Hirofumi Misu1, Toshinari 
Takamura1, Seishi Murakami1, Shuichi Kaneko1; 1Department of 
Gastroenterology, Kanazawa University, Kanazawa, Japan; 2Divi-
sion of Health Sciences, Kanazawa University, Kanazawa, Japan; 
3School of Health Sciences, Niigata University, Niigata, Japan
Objective: Hepatitis B virus (HBV) modulates the immune sys-
tem to escape clearance . Plasmacytoid dendritic cells (pDCs) 
produce large amounts of type I interferon (IFN) and proin-
flammatory cytokines such as TNF-a and CXCL10, which can 
inhibit viral infection . Functional defects in pDCs have been 
reported in patients with chronic HBV infection . However, the 
mechanisms of these immune dysfunctions have not been deter-
mined . In this study, we investigated features of pDCs from 
patients with chronic HBV infection and focused on the func-
tions and mechanisms of leukocyte cell-derived chemotaxin 2 
(LECT2) . LECT2 is produced in the liver and is a multifunctional 
cytokine . Functional activation in macrophages have been 
reported in the LECT2-treated E. coli-injected mouse model; 
however, the molecular mechanisms of LECT2 in the interplay 
between HBV-infected hepatocytes and pDCs have not been 
elucidated . Here, we investigated the functional relevance of 
LECT2 in the immune system and HBV infection . Methods: We 
used gene expression analysis to analyze pDCs from patients 
with chronic HBV infection and compared them with pDCs 
from uninfected individuals . pDCs cell lines (PMDC05) or 
freshly purified pDCs from healthy donors were cocultured with 
HepG2 or HepG2 .2 .15 cells . One week after coculture, pDCs 
were stimulated by the influenza virus, which were recognized 
by TLR7 in the presence or absence of LECT2 . Results: In the 
coculture of pDCs with HepG2 .2 .15 cells, pDCs showed dras-
tically impaired expression of IFN-a, TNF-a, and CXCL10 after 
exposure to the influenza virus . pDCs were also cocultured 
with stable cell lines that express either PreS/S, PreC/C, Pol, 
or HBx protein in HepG2 cells and revealed that PreS/S and 
PreC/C inhibited influenza virus-induced IFN and proinflamma-
tory cytokine production by pDCs . Interestingly, in the presence 
of LECT2, functional impairment of pDCs caused by HBV infec-
tion was fully restored . Next, pretreatment of pDCs with LECT2 

enhanced IFN and proinflammatory cytokine production by 
pDCs following coculture with HepG2 .2 .15 and suppressed 
HBV replication . Similar results were obtained with coculture 
of freshly purified pDCs from healthy donors . Conclusion: Our 
results indicated that LECT2 directly activated pDCs, resulting 
in an enhanced innate immune response and antiviral activi-
ties . LECT2 also induced the up-regulated expression of a panel 
of cytokines, among which IFN-a, TNF-a, and CXCL10 are 
known to play an important role in HBV infection . LECT2 might 
play a potentially important role in pDC activation and could 
be a therapeutic target for chronic hepatitis B .
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The hepatitis B virus (HBV) core antigen expression level 
determines the rate of CD8 T cell mediated viral clear-
ance
Masanori Isogawa1, Keigo Kawashima1,2, Susumu Tsutsumi1, 
Yasuhito Tanaka1; 1Nagoya City University Graduate School of 
Medicine, Nagoya, Japan; 2Yokohama City University School of 
Medicine, Yokohama, Japan
[Background and Aims] Infections with different hepatitis B 
virus (HBV) clones exhibit distinct clearance rate and clinical 
manifestations, but very little is known about the immunolog-
ical basis for such difference . Thus, the aim of this study is to 
examine whether differential HBV clearance rate between HBV 
clones is associated with HBV-specific CD8 T cell responses 
in the liver . [Methods] Various clones, including Ae (genotype 
A), C22 and CAT (genotype C), and D60 (genotype D) were 
introduced into C57BL/6J mice by hydrodynamic injection of 
plasmids containing a replication competent 1 .24-fold HBV-
DNA . Serum HBs antigen (HBsAg) was monitored on days 
1, 4 and 14 after hydrodynamic injections, and intrahepatic 
expressions of HBV-DNA, HBV-mRNA, and HBcAg were exam-
ined on days 4 and 14 . These viral parameters were correlated 
with HBV-specific CD8 T cell responses in the liver on day 
14 . [Results] Serum HBsAg as well as intrahepatic HBV-DNA 
and HBV-mRNA expressions persisted longest in mice express-
ing clone C22, while they were most rapidly cleared from 
mice injected with clone D60 . Clones Ae and CAT showed 
intermediate phenotype . Virological and immunological char-
acteristics were compared in more detail between C22- and 
D60-transduced animals . We found that delayed clearance of 
genotype C was associated with the weaker intrahepatic CD8 
T cells on day 14, and the lower intrahepatic HBcAg expres-
sion on day 4 . Interestingly, the intrahepatic CD8 T cells were 
strongly activated when the same C22 was introduced by 1 .3-
fold plasmid that induces higher HBcAg expression and more 
efficient replication than its 1 .24-fold counterpart, leading to 
more rapid HBV clearance from the liver . Furthermore, when 
its cognate HBcAg expression was transcomplemented by a 
plasmid expressing only HBcAg, the clearance of 1 .24-fold 
clone C22 was accelerated in association with robust induction 
of HBV-specific CD8 T cell responses . [Conclusions] The rate 
of HBV clearance could differ among HBV clones . The differ-
ential clearance rate is associated with the HBcAg expression 
levels that determine the magnitude of HBV-specific CD8 T cell 
responses . If similar differences occur in HBV infected patients, 
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they may explain the distinct clinical manifestations among 
different clones .
Disclosures:
Yasuhito Tanaka - Grant/Research Support: Chugai Pharmaceutical CO ., LTD ., 
MSD, abbvie, Bristol-Myers Squibb; Speaking and Teaching: Bristol-Myers 
Squibb
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Peripheral and intrahepatic virological phenotyping in 
eAg negative Chronic Hepatitis B underlines the limita-
tions of current treatment thresholds in low to moderate 
viraemic patients. 
Valentina Svicher1, Romina Salpini1, Upkar S. Gill2, Luna Cola-
grossi1, Navjyot K. Hansi2, Carlo F. Perno1, Patrick T. Kennedy2; 
1University of Rome Tor Vergata, Department of Experimental 
Medicine and Surgery, Via Montpellier, Rome, Italy; 2Hepatology, 
Centre for Immunobiology, Blizard Institute, Barts and The London 
SMD, QMUL, London, United Kingdom
 INTRODUCTION: Persistence of HBsAg is associated with an 
increased risk for the development of HCC in chronic hepatitis 
B (CHB) and quantitative HBsAg (qHBsAg) has been proposed 
to risk stratify inactive carriers for disease progression and the 
development of HCC . Limited data exist on the intrahepatic 
compartment and how accurately qHBsAg reflects intrahepatic 
total HBV DNA and cccDNA . Here we studied liver tissue from 
eAg negative (eAg-) CHB patients, with 3 distinct disease pro-
files based on serum HBV DNA: inactive carriers (IC), mod-
erate and high viral loads (VL) . PATIENTS & METHODS: To 
detect virological differences between the peripheral and intra-
hepatic compartments, we quantified HBV DNA and HBsAg in 
serum and intrahepatic total-HBV DNA (itHBV DNA) along with 
cccDNA in biopsy specimens (n=43) . itHBV DNA, was quanti-
fied using a modification of the commercially available assay 
for HBV DNA (COBAS® TaqMan® HBV Test, v2 .0, Roche) 
and cccDNA by TaqMan Real-Time assay (LightCycler2 .0) . 
Patients were divided as follows: inactive disease, HBV DNA 
<2,000IU/ml (n=15): Group 1; moderate VL; HBV DNA 
2,000-20,000IU/ml (n=9): Group 2; and high VL, HBV DNA 
>20,000IU/ml (n=19): Group 3 . Data on longitudinal ALT, 
Ishak fibrosis stage and necroinflammatory (NI) scores were 
documented to establish clinical correlations and determine 
any difference between the groups . RESULTS: Patients in each 
group were age matched; median (IQR) age of 31 (27-41); 
with no difference in ALT, Ishak fibrosis stage and NI score . 
Overall, itHBV DNA positively correlated with serum HBV DNA 
and qHBsAg (Rho=0 .71; p=<0 .0001 & Rho=0 .43; p=0 .008 
respectively) . Conversely, cccDNA only positively correlated 
with serum HBV DNA (Rho=0 .35, p=0 .04), but not qHBsAg 
(p=0 .6), suggesting the lack of a direct relationship between 
the HBV genomic reservoir and transcriptional activity of the 
sAg gene in eAg- disease . No difference was noted between 
itHBV DNA and cccDNA in Group 1 vs . Group 2 (p=0 .74 & 
p=0 .28 respectively), but significantly higher levels detected 
in Group 3 vs . Group 1 & 2 (p<0 .001 & p=0 .017 respec-
tively) . Conversely, qHBsAg was similar between all groups, 
suggesting substantial sAg production even in the presence 
of a lower genomic reservoir . CONCLUSIONS: These data 
show that patients defined as ICs based on clinical parameters 
and those with HBV DNA up to 20,000IU/ml have a simi-
lar HBV genomic reservoir, that differs significantly from those 
with HBV DNA >20,000IU/ml . The comparable amount of 
qHBsAg underlines the potential for disease progression and 
HCC development . Better characterisation of low and moder-

ate viraemic eAg- CHB is needed to inform long-term clinical 
management .
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<p>Characterization of hepatitis B virus (HBV) preS/S-
gene mutations in blood donors with occult HBV infec-
tion in Baoji area of northwestern China<\>>
Hao Liao, Jianhong Chen, Yan Liu, Weiping Ding, Xiaodong Li, 
Jianxun Guo, Dong-Ping Xu; Beijing 302 Hospital, Beijing, China
<p>Background/aims: So far little has been known on occult 
hepatitis B virus (HBV) infection (OBI) in blood donors of 
northwestern China . This study aimed to investigate the OBI 
occurrence in the area and characterize HBV preS/S-gene 
mutations in the blood donors with OBI . Methods: Total of 
110,843 blood donors’ samples collected from December 
2011 to March 2015 in Baoji Blood Center was screened . 
HBsAg-negative but HBV DNA-positive serum samples (defined 
as primary OBI samples) were verified for HBsAg and HBV 
DNA levels again using Roche Cobas assays . Eighty-six serum 
samples from individual age- and HBV genotype-matched 
inactive HBV carriers were collected as controls . HBV preS/S 
genes were amplified using a nested polymerase chain reac-
tion (PCR) . OBI-related mutations were analyzed by direct PCR 
sequencing and confirmed by clonal sequencing . Results: Sixty 
blood donor’s samples were primary OBI samples, occupying 
0 .0541% across the investigated samples . All of these samples 
were HBeAg-negative . Forty-three of these samples were veri-
fied to be HBsAg-negative (<0 .05 IU/ml), HBV DNA-positive 
(>15 IU/mL), and successfully obtained for viral preS/S gene 
fragments (GenBank accession number: KX276958 through 
KX277000) . HBV genotype classification based on the preS/S 
gene showed that four were genotype B, 36 were genotype C, 
and three were genotype D . The detection rate of OBI-related 
mutations across preS/S genes were significantly higher in OBI 
blood donors than that in controls (55 .8% vs. 22 .1%, P <0 .01) . 
Specifically, the detection rates of >30-bp fragment deletion 
in preS gene (25 .6% vs. 3 .5%, P <0 .01) and 4 OBI-related 
mutations sS114T, sS117T, sT131I/N, and sM133T in major 
hydrophilic region (MHR) of S gene were significantly higher 
in OBI blood donors than that in controls . The detection rate of 
classical mutations sG145R and sP120T in MHR were lower in 
both groups (7 .0% and 4 .7% in blood donors; 1 .2% and 1 .2% 
in controls) . The detection rate of multiple OBI-related mutations 
in single sample was significantly higher in blood donors than 
that in controls (20 .9% vs. 0, P <0 .01) . Conclusion: Occult 
HBV infection is nonnegligible in blood donors in northwestern 
China . HBV preS gene deletion and non-classical OBI-related 
S-gene mutations in MHR were suggested to be a factor contrib-
uting to the OBI occurrence in the area .<\>>
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Novel hepatocellular carcinoma genes identified by 
DNA and RNA sequencing
Qi Pan3, Dewei Li1, Dachun Zhao2, Xiaoyuan Li4, Min Li5, Jinxue 
Zhou6, Hong Ren3, Keyue Ding3; 1Department of Hepatobiliary 
Surgery, The First Affiliated Hospital of Chongqing Medical Univer-
sity, Chongqing, P.R. China, Chongqing, China; 2Department of 
Pathology, Peking Union Medical College Hospital, Peking Union 
Medical College and Chinese Academy of Medical Sciences, Bei-
jing, P.R. China, Beijing, China; 3Key Laboratory of Molecular Biol-
ogy for Infectious Diseases (Ministry of Education), Institute for Viral 
Hepatitis, Department of Infectious Diseases, The Second Affiliated 
Hospital, Chongqing Medical University, Chongqing, P.R. China, 
Chongqing, China; 4Department of Medical Oncology, Peking 
Union Medical College Hospital, Peking Union Medical College 
and Chinese Academy of Medical Sciences, Beijing, P.R. China, 
Beijing, China; 5Department of Hepatobiliary Surgery, Suining 
Central Hospital, Suining, Sichuan Province, P.R. China, Suining, 
China; 6Department of Hepatobiliary Surgery, Henan Tumor Hos-
pital, Zhenzhou, Henan Province, P.R. China, Zhengzhou, China
Hepatocellular carcinoma (HCC) is the third leading cause of 
cancer-related death worldwide and there remains challenges 
in investigating driver genes/mutations underlying hepatocar-
cinogenesis . We aimed to identify novel HCC genes by com-
bining DNA and transcriptome sequencing . We sequenced 
the whole-exome of 12 HCCs, its matched liver cirrhosis tis-
sues, and peripheral whole blood . In addtion, we performed 
transcriptome sequencing (RNA-seq) for nine HCCs and cir-
rhosis tissues in the same cohort . We noted that T>A/C>G 
transversion was the most common mutation pattern, which 
was associated with specific risk factor . Analysis of introtumor 
clonal architecture showed diverse clonality patterns in HCCs, 
including mutations in PANX2 and SH3BP4 that were present 
in the founder clones, and the PPP1R12C and PNO1 mutations 
in the secondary clone . We identified two significantly mutated 
genes (TP53 and KRTAP4-3), of which, KRTAP4-3 is a kind of 
keratin associated protein . By integrating RNA-seq, we identi-
fied 256 tumor-mutated allele (23 .5%) in 247 genes that were 
transcribed . With a combination of genes which tumor-mutated 
allele was transcribed with protein-protein interaction (PPI) net-
work, 25 significant PPI modules were identified . Of these mod-
ules, four novel genes (VPS35, SH3BP4, PANX2 and PNO1) 
were significantly associated with poor prognosis in the TCGA 
HCCs cohort (n=442) . Our results suggest a combination of 
DNA and RNA sequencing that may offer a new avenue for the 
identification of novel HCC genes .
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MicroRNA-29 suppressed HBV replication through reg-
ulating the interaction between Hepatitis B virus X preo-
tein and histone demethylase KDM5B.
Naoki Oishi1,2, Xuyang Wang1, Masao Honda1, Shuichi Kaneko1; 
1Gastroenterology, Kanazawa University, Kanazawa, Japan; 
2Gastroenterology, Kanazawa Municipal Hospital, Kanazawa, 
Japan
Background: Hepatitis B virus (HBV), a small enveloped DNA 
virus, chronically infects more than 350 million people world-
wide and causes liver diseases from hepatitis to cirrhosis and 
liver cancer . HBx is a multifunctional protein encoded by the 
HBV genome; HBx stimulates HBV replication and is thought 
to play an important role in the development of HBV-associ-

ated HCC . Previously, we found that HBx has an important 
role in stimulating HBV transcription and replication and that 
the transcriptional transactivation function of HBx may be crit-
ical for its augmentation effect on HBV replication . However, 
the molecular mechanism of HBx in transcriptional coactiva-
tion remains unclear . In this study we show the new insight of 
coactivator mechanism and possibility of new treatment target 
for HBV replication . Methods: We used a retrovirus vector to 
introduce HBxwt or empty vector (EV) into HepG2 cells . Gene 
expression profiling was carried out on Affymetrix GeneChip 
Human U133A2 .0 ver .2 .0 arrays according to the manufac-
turer’s protocol . Unsupervised hierarchical clustering analysis 
and Class Comparison analysis were performed by BRB-Array 
Tools software Version 4 .2 .2 . Transcription factor analysis was 
performed using Ingenuity Pathway Analysis (Ingenuity Sys-
tems) to identify a potential upstreme transcription factors . We 
used 244 chronic hepatitis B patients’ array data and evaluate 
identified transcription factors are related to HBV infection sta-
tus in clinical cases . Results: Unsupervised hierarchical clus-
tering analysis of HepG2-HBxwt or HepG2-EV cells revealed 
that gene expression of these cell lines was significantly differ-
ent . 803 HBx related genes were identified by class compar-
ison between these two cells . Three transcription factors (TFs) 
(DNMT3A, KDM5B, NR3C1) were identified for HBx related 
activated TFs which affected HBV replication through modifying 
DNA or Histone methylation . MicroRNA-29 was suppressed 
by HBx, and its expression was significant low in HBeAg(+)
HBeAb(-) cases than HBeAg(-)HBeAb(+) cases in 244 chronic 
hepatitis patients . Moreover, mir-29 introduction suppressed 
HBV replication through down-regulating identified three HBx 
related activated TFs including histone demethylase KDM5B . 
Conclusions: HBx upregulated three TFs associated with DNA 
or Histone methylation . Moreover, mir-29 suppressed HBV rep-
lication through regulating the interaction between Hepatitis B 
virus X preotein and histone demethylase KDM5B . Introduction 
of miR-29 or suppression of tissuefactors associated with DNA 
or Histone methylation will be new therapy for HBV replication
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Functional Effects of HBV Integration into the Telomerase 
Reverse Transcriptase Promoter on Liver Carcinogenesis
Jeong Won Jang1,2, Abdul Oseini2, Ying Li2, Catherine D. Moser2, 
Lewis R. Roberts2; 1The Catholic University of Korea, Seoul, Korea 
(the Republic of); 2Division of Gastroenterology and Hepatology, 
Mayo Clinic College of Medicine and Mayo Clinic Cancer Center, 
Rochester, MN
Background: HBV integration into the cellular genome is fre-
quently found in HCC and is associated with genomic insta-
bility, leading to hepatocarcinogenesis . Promoter mutations in 
the telomerase-reverse transcriptase (TERT) have been recently 
proposed to act as gatekeeper mutations in HCC . Interest-
ingly, recent high-throughput DNA sequencing studies have 
confirmed that HBV integration is not random, with the highest 
frequency of integrations occurring in telomere-related genes, 
including the region upstream of the TERT transcription start 
site . This study aimed to investigate the molecular effects of 
HBV integration into the TERT promoter on hepatocarcino-
genesis . Methods: Sixteen hepatocellular carcinoma (HCC) 
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or normal liver cell lines were sequenced for hTERT promoter 
mutation status and also assessed by real-time RT-PCR for hTERT 
expression . An integration plasmid, pKT2C-HBx-TERTpmt-Luc, 
containing HBx integrated into various sites in the hTERT pro-
moter region, was constructed and transfected into HCC cells . 
To generate genomic rearrangements associated with integra-
tion, the HBx C-terminal truncation (aa27) and hTERT hot spot 
mutation (-124C>T) were introduced into the HBx-hTERT fusion 
fragment by site-directed mutagenesis . The molecular effects of 
the HBx-hTERT integrants were examined by luciferase reporter 
assays for TERT promoter activity and by cell proliferation and 
apoptosis assays . Results: The hTERT promoter mutation was 
detected in 7 (43 .8%) of 16 cell lines . HCC cells with both 
HBV integration and hTERT promoter mutation showed a higher 
hTERT mRNA expression than those with either one alone or 
none . Although full-length HBx integration (Fl-HBx-TERT) exerts 
either no effect or a repressive effect on hTERT transcription, 
insertion of C-terminally truncated HBx (Tr-HBx-TERT) restored 
cis-activation of hTERT . The strongest effect was observed in the 
additional presence of a hTERT promoter mutation (Tr-HBx-mt-
TERT) . HBx-hTERT integrants also induced cell proliferation and 
inhibited caspases 3/7-dependent apoptosis, with a general 
trend of increasing effect from Fl-HBx-TERT to Tr-HBx-TERT to 
Tr-HBx-mt-TERT . Conclusions: HBV integration can regulate the 
transcriptional activity of hTERT in cis, increase cell prolifera-
tion, and inhibit apoptosis, with a stronger oncogenic effect 
when both HBx-truncation and hTERT promoter mutation are 
associated with integration . These findings provide insight into 
the functional effects of genomic rearrangements occurring at 
viral-host junctions in HBV integration-mediated hepatocarcino-
genesis .
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The macrophage activation markers, sCD163 and sMR, 
are associated with inflammation and fibrosis in chronic 
viral hepatitis B, and decrease with anti-viral therapy 
corresponding to a reduced hepatic CD163 expression
Tea L. Laursen1, Konstantin Kazankov1, Thomas D. Sandahl1, Hol-
ger J. Møller2, Jacob George3, Grace L.H. Wong4, Henry Lik-Yuen 
Chan4, Henning Grønbæk1; 1Hepatology and Gastroenterology, 
Aarhus University Hospital, Aarhus C, Denmark; 2Clinical Bio-
chemistry, Aarhus University Hospital, Aarhus, Denmark; 3Storr 
Liver Centre, Westmead Hospital, University of Sydney, Sydney, 
NSW, Australia; 4Medicine and Therapeutics, The Chinese Univer-
sity of Hong Kong, Hong Kong, Hong Kong
Background: Liver macrophages are activated in chronic viral 
hepatitis B (HBV) and play a pivotal role in hepatic inflamma-
tion and fibrosis . The macrophage markers, soluble(s)CD163 
and soluble mannose receptor (sMR), are released during liver 
damage and their serum levels reflect liver disease severity 
and portal hypertension; further they may predict liver fibrosis . 
However, the fibrosis-prediction capability and the impact of 
anti-viral treatment remain unclear . We aimed to investigate 
associations between serum sCD163 and sMR and histopatho-
logical activity and fibrosis and changes in sCD163, sMR and 
hepatic CD163 expression before and after anti-viral treat-
ment in HBV patients . Methods: We assessed Ishak histological 
activity and fibrosis in 254 Chinese HBV patients, and 71 
before and after nucleoside-analogue treatment . Liver CD163 
expression was semi-quantitatively determined by immunohis-

tochemistry and serum sCD163 and sMR by ELISA . The novel 
sCD163-based fibrosis score, APRI, and FIB-4 scores were cal-
culated as previously described . Results: Before treatment, the 
mean level of sCD163 was 3 .57 (SD 1 .72) mg/L and the mean 
level of sMR was 0 .35 (0 .12) mg/L . Both markers increased 
with increasing histological activity (sCD163: r=0 .46, 
p<0 .00001; sMR: r=0 .48, p<0 .00001) (Figure A) and were 
positively associated with fibrosis stages (sCD163: OR 1 .16, 
95%CI:1 .03-1 .31; sMR: OR 1 .34, 95%CI:1 .13-1 .59) . Both 
markers independently predicted fibrosis in multi-regression 
analysis; however, the novel CD163-based fibrosis score was 
modest when predicting significant fibrosis, similar to the exist-
ing fibrosis scores, APRI and FIB-4 in this cohort (Area under 
the receiver operating characteristics curves: 0 .55-0 .63 all, 
p>0 .33) . Anti-viral treatment significantly reduced sCD163 lev-
els (2 .31(SD 0 .95) vs . 3 .76(1 .46), p<0 .00001), sMR levels 
(0 .29(0 .07) vs . 0 .37(0 .1), p<0 .00001) (Figure B) and hepatic 
CD163 expression (p=0 .0002) . Conclusions: The macrophage 
activation markers, sCD163 and sMR were associated with 
histological activity and fibrosis in HBV and decreased with 
anti-viral treatment, along with a decreased hepatic CD163 
expression, confirming the importance of macrophages in HBV 
infection . The previously established sCD163-based fibrosis 
score did not outperform APRI or FIB-4 in this new cohort of 
HBV patients .
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Novartis; Grant/Research Support: Abbvie, Intercept, NOVO Nordisk Founda-
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Comprehensive understanding of associations between 
HLA class II genes and chronic hepatitis B infection in 
the Japanese population
Nao Nishida1,2, Jun Ohashi2, Masaya Sugiyama1, Hiromi 
Sawai2, Keisuke Hino3, Masao Honda4, Shuichi Kaneko4, Hiro-
shi Yatsuhashi5, Osamu Yokosuka6, Kazuhiko Koike2, Masayuki 
Kurosaki7, Namiki Izumi7, Masaaki Korenaga1, Jong-Hon Kang8, 
Eiji Tanaka9, Akinobu Taketomi10, Yuichiro Eguchi12, Naoya 
Sakamoto10, Kazuhide Yamamoto13, Akihiro Tamori14, Isao 
Sakaida11, Shuhei Hige15, Yoshito Itoh16, Satoshi Mochida17, 
Eiji Mita18, Yasuhiro Takikawa19, Tatsuya Ide20, Yoichi Hiasa21, 
Minoru Nakamura5, Hiroh Saji22, Takehiko Sasazuki23, Tatsuya 
Kanto1, Katsushi Tokunaga2, Masashi Mizokami1; 1National Cen-
ter for Global Health and Medicine, Ichikawa, Japan; 2University 
of Tokyo, Tokyo, Japan; 3Kawasaki Medical School, Kurashiki, 
Japan; 4Kanazawa University Graduate School of Medicine, 
Kanazawa, Japan; 5National Nagasaki Medical Center, Naga-
saki, Japan; 6Chiba University, Chiba, Japan; 7Musashino Red 
Cross Hospital, Musashino, Japan; 8Teine Keijinkai Hospital, Hok-
kaido, Japan; 9Shinshu University School of Medicine, Matsumoto, 
Japan; 10Hokkaido University, Hokkaido, Japan; 11Yamaguchi Uni-
versity Graduate School of Medicine, Yamaguchi, Japan; 12Saga 
Medical School, Saga, Japan; 13Okayama University Graduate 
School of Medicine, Dentistry, and Pharmaceutical Sciences, 
Okayama, Japan; 14Osaka City University Graduate School of 
Medicine, Osaka, Japan; 15Sapporo-Kosei General Hospital, Hok-
kaido, Japan; 16Kyoto Prefectural University of Medicine, Kyoto, 
Japan; 17Saitama Medical University, Saitama, Japan; 18National 
Hospital Organization Osaka National Hospital, Osaka, Japan; 
19Iwate Medical University, Iwate, Japan; 20Kurume University 
School of Medicine, Fukuoka, Japan; 21Ehime University Graduate 
School of Medicine, Ehime, Japan; 22HLA Foundation Laboratory, 
Kyoto, Japan; 23Kyushu University, Fukuoka, Japan
BACKGROUND/AIM: Associations of variants located in the 
HLA class II region with chronic hepatitis B (CHB) infection 
have been identified in Asian populations . Moreover, previous 
reports revealed that polymorphisms within the HLA-DP and 
HLA-DQ loci were independently associated with CHB infec-
tion in the Japanese population . PATIENTS/METHODS: HLA 
imputation method was applied to determine HLA alleles using 
genome-wide SNP typing data of 1,975 Japanese individu-
als (1,033 HBV patients and 942 healthy controls) . Together 
with data of an additional 1,481 Japanese healthy controls, 
association tests of six HLA loci including HLA-A, C, B, DRB1, 
DQB1, and DPB1, were performed . To assess the association 
of each HLA allele or haplotype with CHB infection, Pearson’s 
chi-square test was applied to a two-by-two contingency table 
based on the allele or haplotype frequencies . The phase of 
each individual (i .e ., a combination of three DRB1-DQB1-DPB1 
haplotypes) was estimated using PHASE software, assuming 
samples are selected randomly from a general population . 
RESULTS: Although the strongest association was detected at 
a SNP located in the HLA-DP locus in a SNP-based GWAS 
using data from the 1,975 Japanese individuals, HLA geno-
typing-based analysis identified DQB1*06:01 as having the 
strongest association, showing a greater association with 
CHB susceptibility (OR = 1 .76, P = 6 .57 × 10-18) than any 
one of five HLA-DPB1 alleles that were previously reported as 
CHB susceptibility alleles . Moreover, HLA haplotype analysis 
showed that, among the five previously reported HLA-DPB1 sus-
ceptibility and protective alleles, the association of two DPB1 
alleles (DPB1*09:01, and *04:01) had come from linkage 
disequilibrium (LD) with HLA-DR-DQ haplotypes, DRB1*15:02-
DQB1*06:01 and DRB1*13:02-DQB1*06:04, respectively . 
CONCLUSIONS: The present study showed that SNP-based 

GWAS does not necessarily detect the primary susceptibility 
locus in the HLA region due to the strong LD .
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Identification of p90 ribosomal S6 kinase 2 as novel 
host proteins in HBx Augmenting HBV Replication by 
iTRAQ-based Quantitative Comparative Proteomics
Li-Bo Yan1,2, Hong Tang1,2; 1Center of Infectious Diseases, West 
China hospital of Sichuan university, Chengdu, China; 2Division of 
Infectious Diseases, State Key Laboratory of Biotherapy, Sichuan 
University, Chengdu, China
Background: Hepatitis B virus (HBV) X protein (HBx) play an 
important role in agumenting HBV transcription and replica-
tion . This study was aim to screen novel host proteins in HBx 
regulating HBV replication . Methods:Three HepG2 cells lines 
stably harbored different functional domain of HBx (HBx,H-
Bx-Cm6,HBx-Cm16) were cultured . ITRAQtechnology inte-
grated with LC-MS/MS analysis were applied to identify the 
proteome differences among HepG2-HBx, HepG2-HBx-Cm6, 
HepG2-HBx-Cm16 . Results:In brief, a total of 71 differential 
proteins were identified by iTRAQ-based quantitative compara-
tive proteomics about HepG2-HBx, HepG2-HBx-Cm6, HepG2-
HBx-Cm16 by double repetition . Differentially expressed 
protein p90 ribosomal S6 kinase 2 (RSK2) were further vali-
dated by qRTPCR and Western blot .RSK2 expressed higher 
in HepG2 cells lines stably harbored HBx and HBx mutant 
which retained the ability to complement the augmentation 
effect (HepG2-HBx, HepG2-HBx-Cm6), compared with HepG2 
cells lines harbored HBx mutant unable to augment HBV rep-
lication(HepG2-HBx-Cm16,HepG2) .Up-regulation of RSK2 
by HBV infection was confirmed by immunohistochemical 
in human liver tissue . Significantly,levels of HBV replication 
intermediates, HBsAg, HBeAg was decreased after silencing 
RSK2 in HepG2 .2 .15 . HBx minus HBVmutant genome led 
to decreased levels HBV replication intermediates, HBsAg, 
HBeAg and that these decreases can be restored to levels sim-
ilarly with wild-type HBV by transient ectopic expression of 
HBx . After silencing RSK2 expression, the levels of HBV replica-
tion intermediates,HBsAg,HBeAg synthesized from HBx minus 
HBVmutant genome were not restored to levels that observed 
with wild-type HBV by transient HBx . Conclusions:RSK2 was 
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identified novel host proteins in HBx augmenting HBV replica-
tion based iTRAQ-based quantitative comparative proteomics .
This may represent a novel strategy for the intervention of HBV 
infection .

Disclosures:
The following people have nothing to disclose: Li-Bo Yan, Hong Tang

626
MX1 variants regulate both HBV and HCV replication
Wenyu Lin1, Xiaoqiong Duan1,2, Dachuan Cai1, Zeng Tu1, Xiao 
Liu1, Jacinta A. Holmes1, Jian Hong1, Chuanlong Zhu1, Esper-
ance A. Schaefer1, Shadi Salloum1, Cynthia Brisac1, Raymond T. 
Chung1; 1Gastrointestinal Unit, Massachusetts General Hospital, 
Harvard Medical School, Boston, MA; 2Institute of Blood Trans-
fusion, Chinese Academy of Medical Sciences and Peking Union 
Medical College, Chengdu, China
Background/Aims: HBV and HCV constitute major causes of 
blood borne hepatitis . Chronic HBV and HCV infection induce 
liver cirrhosis and hepatocellular carcinoma (HCC) . However, 
the mechanisms by which these infections alter host immunity 
are not well understood . The broad antiviral IFNα has been the 
backbone of therapy for HBV and HCV . IFNα’s mechanisms of 
action against HBV and HCV infection are not well understood . 
Responses to IFN-α based treatment are dependent on both 
host and viral factors and vary markedly among patients . In a 
previous RNA-Seq study, we identified that IFN exerts its action 
against HCV replication through MX1 (Lin et al, J Hepatology 
2015) . We sought to explore the mechanism by which MX1 
participates in the regulation of both HBV and HCV replication . 
Methods: MX1 gene has at least nine protein-coding variants 
including V1, 2, 3, 7, 8, 9, 10, 12, and 13 . We constructed 
full-length MX1, nine protein-coding variants, N-terminal, M 
(middle)-terminal and C-terminal MX1 to study their effects on 
HBV and HCV replication . We performed siRNA knockdown 
of MX1 or overexpression of MX1 constructs in HepG2 .2 .15 
and hepAD38 HBV replicon cells . Entecavir (ETV) was used as 
a positive control for HBV inhibition . Selected gene mRNA vari-
ants and their proteins, together with HBV replication in cells, 
were monitored by qRT-PCR and Western blot . We monitored 
HBV replication by measuring HBV DNA, cccDNA and prege-

nomic RNA levels in cells and supernatant virus DNA . Results: 
We found that HBV or HCV replication reduced MX1 vari-
ant mRNA levels in HepG2 .2 .15 and JFH1-infected Huh7 .5 .1 
cells respectively . Knockdown of MX1 rescued HCV replication 
from IFN inhibition in JFH1-infected Huh7 .5 .1 cells . Similarly, 
MX1 siRNA in HepG2 .2 .15 cells significantly increased HBV 
DNA and pregenomic RNA levels compared to Neg control 
siRNA . Overexpression of MX1 V8, V13, or N-terminal MX1 
protein, or ETV treatments significantly reduced HBV virus in 
HepG2 .2 .15 and AD39 cells supernatants respectively, com-
pared to the empty vector . In contrast, overexpression of C-ter-
minal MX1 had minimal effects on HBV replication . These data 
suggest that MX1 variants have differential anti-viral properties . 
Conclusions: Our data provide further evidence that MX1 regu-
lates HBV replication . We identified that MX1 exerts its antivi-
ral action through its V8, V13 variants and N-terminal domain . 
Further characterization of the MX1 N-terminal domain and 
variants to specifically identify its effects on HBV and HCV 
replication is warranted .
Disclosures:
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Microbial Translocation in the Context of Hepatitis B and 
Hepatitis D infection
Elizabeth C. Townsend1, Mi Sun Moon1, Grace Zhang1, Marian 
Firke1, Ma Ai Thanda Han1, David E. Kleiner2, Christopher Koh1, 
Theo Heller1; 1Liver Diseases Branch, National Institutes of Health, 
Bethesda, MD; 2National Cancer Institute, National Institutes of 
Health, Bethesda, MD
Background: As liver disease progresses there is increased 
translocation of microbial products into systemic circulation . 
This process is has been described in chronic hepatitis C 
infection and alcoholic and non-alcoholic fatty liver disease 
However, microbial translocation and the associated immune 
responses have yet to be defined in chronic hepatitis B (HBV) 
infection and chronic hepatitis D (HDV) infection . Aim: To 
characterize microbial translocation and associated immune 
response in chronic HBV and HDV patients at various stages 
of disease by measuring bacterial and fungal products and 
immune response markers in serum . Methods: Peripheral serum 
from 53 HBV infected, 45 HDV infected, and 45 healthy con-
trol (HC) subjects were obtained . HBV and HDV patients were 
categorized by the aspartate aminotransferase to platelet ratio 
index (APRI) into mild (APRI < 0 .5), moderate, and severe (APRI 
> 1 .0) disease . Levels of microbial products and immune acti-
vation markers were assessed in a single time point for each 
individual . Results: Levels of the fungal product beta-glucan 
(BG) are significantly higher in HBV and HDV patients com-
pared to HC (p < 0 .0001 for both) . HBV patients also dis-
play significantly higher levels of BG than HDV patients (p < 
0 .0001) . Peptidoglycan (PG), a component of gram-positive 
bacteria, is also significantly higher in HBV and HDV com-
pared to HC (p = 0 .003 and 0 .015), however no difference 
is seen between HBV and HDV . HBV patients show higher 
levels of bacterial lipopolysaccharide (LPS), a component of 
gram-negative bacteria, compared to HDV and HC (p = 0 .009 
and < 0 .0001) . Levels of LPS also increase as APRI worsens 
from mild to severe in HBV (p = 0 .014) . Conversely, HDV 
patients display no significant difference in LPS levels when 
compared to HC or with respect to APRI . Macrophage activa-
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tion marker solulable-CD14 (sCD14) was measured to assess 
the immune response to bacteria . HBV patients have signifi-
cantly higher levels of sCD14 and HDV patients have signifi-
cantly lower levels when compared to HC (p = 0 .002 and 
<0 .0001) . However, both HBV and HDV patients demonstrate 
increasing sCD14 levels as APRI worsens from mild to severe 
(p = 0 .018 and 0 .005) . Conclusions: Patients with HBV and 
HDV display increased translocation of gram-positive bacterial 
and fungal products into peripheral serum. While HBV patients 
have increased gram-negative bacterial translocation, there 
is no significant difference between HDV patients and HC . 
However, the increasing levels of bacterial induced macro-
phage activation marker, sCD14, suggest that both HBV and 
HDV patients have increased response to bacteria as disease 
progresses .
Disclosures:
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Reduced growth ability and increased nuclear abnor-
mality in hepatitis B virus genotype C-infected human 
hepatocytes of humanized chimeric mouse liver
Yuji Ishida1,2, Yasumi Yoshizane1, Chihiro Yamasaki1, Ami Yan-
agi1, Yuko Ogawa1, Kazuaki Chayama2,3, Chise Tateno1,2; 
1PhoenixBio Co., Ltd., Higashi-Hiroshima, Japan; 2Liver Research 
Project Center, Hiroshima University, Hiroshima, Japan; 3Depart-
ment of Medical and Molecular Science, Hiroshima University, 
Hiroshima, Japan
BACKGROUND & AIMS: Several studies performed in estab-
lished cell lines and transgenic mice have reported that expres-
sion of hepatitis B virus (HBV) proteins, such as surface and 
X proteins, affect hepatocyte proliferation and induce devel-
opment of hepatocellular carcinoma . However, the manner 
in which HBV infection affects phenotypes of normal human 
hepatocytes (HHs), which are natural hosts for HBV, has not 
been elucidated . In the present study, we examined the effects 
of HBV infection on the morphology and proliferation of HHs 
using chimeric mice with humanized livers . METHODS: Com-
mercially available cryopreserved HHs were transplanted 
into urokinase-type plasminogen activator cDNA-transgenic/
severely combined immunodeficient (cDNA-uPA/SCID) mice 
that were 3 weeks old . Seven-week-old chimeric mice were 
inoculated with HBV genotype (Gt .) A and C (106 copies/
animal) . At 12 and 20 weeks after infection, HHs were col-
lected by collagenase perfusion and examined by microscopic 
observation and flow cytometric analyses, to evaluate the effect 
of HBV-infection on the cell size, ploidy, and ratio of binuclear 
HH . Pegylated interferon (PEG-IFN) alpha-2a was administered 
(30 mg/kg, twice/week) to chimeric mice infected with HBV 
Gt . C for 8 weeks (19–27 weeks old), and HHs were isolated 
from the mice, to confirm the effect of the antiviral treatment on 
the morphological changes induced by HBV infection . To exam-
ine the effects of HBV infection on HH proliferation, HHs were 
isolated from naïve and HBV Gt . C-infected chimeric mice and 
transplanted into 3-week-old cDNA-uPA/SCID mice . RESULTS: 
Compared with naïve HHs, HBV Gt . C infection induced robust 
HH hypertrophy, and increased the number of binuclear HHs 
at 12 weeks after infection . However, Gt . A infection induced 
only a slight HH hypertrophy . At 20 weeks after infection with 
HBV Gt . C, the HHs were further enlarged, and many atypi-
cal nuclei were observed . Flow cytometric analysis and micro-
scopic observation revealed that ploidy increased with the 
duration of infection . PEG-IFN alpha-2a treatment for 8 weeks 

reduced cell size and inhibited the ploidy increase caused by 
HBV infection . At 16 weeks after transplantation of naïve HHs, 
blood human albumin levels reached 9 mg/mL (replacement 
index: more than 70%) . However, maximum human albumin 
level was at approximately 1 mg/mL (replacement index: less 
than 5%) in chimeric mice transplanted with HBV Gt . C-infected 
HHs . CONCLUSIONS: These results suggest that HBV Gt . C 
infection not only induced hepatocyte hypertrophy and ploidy 
increase, but also inhibited hepatocyte proliferation in vivo .
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<p>Intergenotypic recombinant analysis of full-length 
hepatitis B virus genomes from 516 Chinese patients 
with different illness categories <\>>
Xiaodong Li, Hao Liao, Yan Liu, Zhihui Xu, Pengyu Huang, 
Xueyuan Nian, Xinguang Liu, Dong-Ping Xu; Beijing 302 Hospital, 
Beijing, China
Background/Aims: Intergenotypic recombination of hepatitis B 
virus (HBV) is suggested to be an important mechanism for the 
virus evolution with potential influence on vaccine designation 
and antiviral therapy strategies . This study aimed to investi-
gate virological characteristics and clinical relevance of HBV 
intergenotypic recombinants in North China . Methods: Serum 
samples of 516 patients from North China were collected, 
including 131 with acute hepatitis B (AHB), 239 with chronic 
hepatitis B (CHB), and 146 with acute-on-chronic liver fail-
ure (ACLF) . Full-length HBV genomes were directly sequenced 
and clonal sequencing was performed if necessary . HBV gen-
otype classification was performed based on phylogenetic 
analysis of complete genome and different (surface, X, core) 
genes . Viral strains showing discrepant genotypes between 
full-length genome-based and individual gene-based classifica-
tions were taken as putative intergenotypic recombinants . Vec-
tor-free 1 .0-unit HBV genomes were transfected into HepG2 
cells for phenotypic analysis of viral replication capacity and 
HBsAg expression . Results: Genotype C, B, D, and interge-
notypic recombinants were detected in 71 .12% (367/516), 
19 .96% (103/516), 0 .78% (4/516), and 8 .14% (42/516) of 
the patients . The latter comprised 21 with AHB, ten with CHB 
and eleven with ACLF; and the occupations of intergenotypic 
recombinants in AHB, CHB, and ACLF groups were 16 .03%, 
4 .18%, and 7 .53% (P <0 .01), respectively . HBV B/C and 
C/D hybrids accounted for 85 .71% (36/42) and 14 .29% 
(6/42) of the intergenotypic recombinants . In AHB and CHB 
groups, serum HBV DNA levels were significantly lower in 
patients with intergenotypic recombinants than those without 
intergenotypic recombinants . Difference in basal core promoter 
A1762T/G1764A mutations and precore G1896A mutation 
detection rates was not significant between B/C recombinant 
and genotype B or C virus, although the significance was there 
between genotype B and C viruses . Clonal sequencing showed 



314A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

that intergenotypic recombinant strains existed in single or in 
concomitance with other genotype strains . Phenotypic analysis 
showed that viral replication capacity and HBsAg expression 
level were similar between intergenotypic recombinant and 
non-recombinant strains . Conclusion: The occurrence of interge-
notypic recombinant HBV is a relatively low event in HBV-in-
fected patients in North China . Intergenotypic recombinant 
HBV infection is likely favorable to induce an acute course of 
disease .
Disclosures:
The following people have nothing to disclose: Xiaodong Li, Hao Liao, Yan Liu, 
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Immunological Parameters For Prediction Of Sustained 
Response (SR) After Nucleos(T)Ide Analogs (NAs) Dis-
continuation In Patients With Hbeag-Negative Chronic 
Hepatitis B
Hariklia Kranidioti1, Spilios Manolakopoulos2, Georgios Kontos2, 
Michael Breen1, Anastasia Kourikou2, Melanie Deutsch2, Rocio 
Martinez-Nunez1, Tilman Sanchez-Elsner1, Christopher Woelk1, 
George V. Papatheodoridis3, Salim Khakoo1; 1CLINICAL AND 
EXPERIMENTAL SCIENCES, ACADEMIC UNIT, UNIVERSITY OF 
SOUTHAMPTON, SOUTHAMPTON, United Kingdom; 22nd Aca-
demic Department of Internal Medicine, Hippokration General 
Hospital of Athens, ATHENS, Greece; 3Department of Gastroen-
terology, National and Kapodistrian University of Athens, Laiko 
General Hospital., Athens, Greece
Background and Aim The optimal NA treatment duration of 
patients with HBeAg-negative chronic hepatitis B (CHB) is not 
well defined . The aim of our study was to define the immu-
nological parameters associated with SR following cessation 
of NA therapy . Methods We performed whole genome gene 
expression analysis on PBMCs from patients with HBeAg-neg-
ative CHB: 6 patients undergoing NA therapy for >5 years (3 
with SR [SR-EOT, HBV DNA <10000IU/ml and normal ALT 
levels for 12 months] after NA cessation and 3 who relapsed 
after NA cessation [Relapsers: R-EOT]) and 5 inactive Carriers 
(IC) . PBMCs were collected and analyzed at the end of treat-
ment (EOT) . Microarray results were validated using qRT-PCR 
on PBMCs from a second group of individuals; 7 SR-EOT, 10 
R-EOT and 4 IC and a second cohort of 38 patients on long-
term (>5 years) NA treatment . Results Unsupervised hierarchi-
cal clustering analysis of the microarrays indicated that SR-EOT 
was an out-group . Pathway analysis performed using Kyoto 
Encyclopaedia of Genes (KEGG) and Genomes pathway anal-
ysis (DAVID v6 .7) identified genes of the cytokine - cytokine 
receptor interaction pathway as down-regulated in SR-EOT as 
compared to other groups . From this pathway we selected 21 
genes with >2 fold change dysregulation for validation using 
qRT-PCR in the validation group . The results indicated that 10 
of the 21 genes were expressed at significantly lower levels in 
the 7 SR-EOT as compared to the 10 R-EOT . SR-EOT had lower 
expression of CCL20 (16 fold decrease (fd), p=0 .03), CCL4 (4 
fd, p=0 .02), CXCL2 (6 .5 fd, p=0 .02), CXCL3 (14 fd, p=0 .01), 
IFNγ (4 fd, p=0 .01), IL8 (5 fd, p=0 .01), IL1A (75 fd, p=0 .03), 
IL1B (3 fd, p=0 .05), FASLG (2 .7 fd, p=0 .01) and TNFRSF9 
(4 .5 fd, p=0 .05) . ROC curve analysis of these 10 key genes 
showed that expression levels could descriminate patients who 
will have sustained response compared to those who relapsed 
with AUROCs of 0 .78-0 .92 (95% CI 0 .56 to 1, p <0 .05) . 
Expression of the three genes with the AUROCs >0 .87 (CCL4, 
IFNγ and IL8) was used to derive cut-off values to stratify the 38 
patients on NA therapy . 13/38 patients had expression levels 
of CCL4, IFNγ and IL8 that indicated a potential sustained 

post-treatment response with 71-85% sensitivity and 80-90% 
specificity . Conclusion Patients with HBeAg-negative CHB who 
had SR during off-treatment period had distinct immune signa-
ture from those who relapsed and 3 key genes may serve as 
potential biomarkers for cessation of NA therapy
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631
Immune Correlates of virological and Serological clear-
ance following Reactivation in Chronic Hepatitis B
Mojahidul Islam1, Ashish Vyas1, Barjesh C. Sharma2, Gayatri 
Ramakrishna1, Shyam Kottilil3, Shiv K. Sarin2, Nirupma Trehan-
pati1; 1Molecular and Cellular Medicine, Institute of Liver and 
Biliary Sciences, New Delhi, India; 2Department of Hepatology, 
Institute of Liver and Biliary Sciences, New Delhi, India; 3Depart-
ment of Virology, Maryland University, United States, MD
Background: Reactivation of hepatitis B virus is associated with 
rebound of HBV DNA, elevated ALT levels and abrupt host 
immune responses . However, HBV specific immune responses 
associated with clearance of HBV DNA and serological mark-
ers are still not clear . Aim: To evaluate the immune correlates 
associated with viral and serological clearance in patients 
with HBV reactivation . Patients & Methods: Chronic hepatitis B 
patients (CHB, n=24) reactivating with increase in HBV DNA 
and HBeAg positivity were followed till one year . Over one 
year follow up, 11 patients became HBV DNA and HBeAg 
negative and 5 patients also became HBsAg negative with 
anti-HBs titers >10 IU/ml . Cell phenotypes of CD4, CD8 T 
cells, Tregs, plasma blasts and T follicular helper cells (TFH) 
were analysed using flowcytometry in patients at the time of 
reactivation and repeated in 11 patients at the time of viral and 
serological clearance . Further, Polyclonal cytokine response 
to overlapping pooled HBV peptides HBsAg (207-339) and 
HBcAg (340-388) peptides as immune correlates of clear-
ance were also analysed . Results: At the time of reactivation 
there was no significant difference in CD4, CD8 T cells, Tregs, 
plasma blasts and T follicular helper cells (TFH) in patients 
who seroconverted or not . Although, CD8+T cells (27 .2 vs .15 
p<0 .03) and CD8+PD1+ T cells ( 4 .4 vs . 19 .8,p<0 .005) fre-
quencies were increased at the time of reactivation compared 
to seroconversion, but activated CD8 +CD38 T cells were 
found increased in seroconverters ( 1 .2 vs . 5 .5, p<0 .005) . 
Immunoregulatory cellular frequencies of CD4+CD25+ Tregs 
(4 .0 vs . 16 .30 p<0 .02) were decreased in reactivation 
and PD1 exhaustion marker (33 .30 vs . 7 .3 p<0 .05), HBV 
specific immunosuppressors IL-10 and TGF-β (11 .7 vs . 4 .3, 
p=0 .04) (96 vs .93 p<0 .04) were increased in reactivation . 
At the time of seroconversion, B cells (3 .5 vs . 10 .8, p<0 .006) 
were increased compared to reactivation stage . Conclusions: 
Resolution of viral and serological markers was achieved by 
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enhanced HBV specific adaptive immunity which is compli-
mented with normalisation of augmented immunoregulatory 
mechanisms .
Disclosures:
The following people have nothing to disclose: Mojahidul Islam, Ashish Vyas, 
Barjesh C . Sharma, Gayatri Ramakrishna, Shyam Kottilil, Shiv K . Sarin, Nirupma 
Trehanpati

632
Polymorphisms within the Toll-like receptor 4 (TLR4) 
gene are associated with HBeAg-negative status and 
spontaneous HBsAg seroconversion in females with 
chronic hepatitis B virus (HBV) infections
Eleni Koukoulioti1, Janett Fischer1, Stephan Böhm2, Balazs Fue-
loep1,3, Eckart Schott4, Renate Heyne3, Thomas Berg1, Florian van 
Bömmel1; 1Gastroenterology and Rheumatology, Section Hepatol-
ogy, University of Leipzig Hospitals and Clinics, Leipzig, Germany; 
2Max von Pettenkofer-Institute for Hygiene and Clinical Microbiol-
ogy, Ludwig Maximilians-University Munich, Munich, Germany; 
3Liver and Study Center Checkpoint, Berlin, Berlin, Germany; 
4Department of Hepatology and Gastroenterology, University Hos-
pital Charité Berlin, Berlin, Germany
Background and Aims: Polymorphisms within the TLR4 gene 
are thought to influence the clinical course and outcome of HBV 
infections . They were shown to be associated with delayed 
progression of liver fibrosis and a reduced risk of development 
of hepatocellular carcinoma . We investigated the association 
of the occurrence of the TLR4 single nucleotide polymorphism 
(SNP) rs4986790 (A>G) and the polymorphism in 3’-untrans-
lated region rs913930 (T>C) with spontaneous clearance of 
HBV infections . Methods: 519 patients with chronic hepatitis B 
(CHB group) and 169 subjects with spontaneous HBsAg clear-
ance (SC group) were enrolled (595 Caucasians, 73 Asians 
and 20 Africans) . In the CHB group, 26 .4% (137/519) of 
the patients were HBeAg-positive and 47 .6% (180/378) of 
the HBeAg-negative patients were inactive carriers . Genomic 
DNA was extracted from peripheral blood samples . The two 
SNPs were genotyped by polymerase chain reaction and 
melting curve analysis . Statistical analysis was made using 
Chi-square test and logistic regression analysis . Results: The 
genotype distributions of the two SNPs did not differed sig-
nificantly between the CHB and SC groups . However, among 
female subjects, the presence of at least one minor allele was 
significantly more frequent in the SC group as compared to 
the CHB group (34 .7% vs . 21%, p=0 .015), whereas this was 
not significantly different among male subjects . In the CHB 
group, the rs913930 CC genotype was significantly less fre-
quent among the HBeAg-positive patients as compared to the 
wild-type TT (15 .7% vs . 31 .1%, p=0 .028) . In the regression 
analysis adjusted for age and gender, rs913930 CC was asso-
ciated with a lower risk of HBeAg-positive HBV infection when 
compared to TT genotype (OR=0 .460, 95% CI=0 .226-0 .936, 
p=0 .032) . For the rs4986790 SNP, there was no association 
found with regard to HBeAg status . However, the presence of 
at least one minor allele of these two SNPs was significantly 
associated with HBeAg-negative status among female patients 
(OR=0 .406, 95% CI=0 .198-0 .835, p=0 .014), but not among 
male patients . Conclusions: TLR4 polymorphisms at rs4986790 
and rs913930 appear to be associated with remission of 
chronic HBV infections in females and could therefore have an 
impact on disease progression and outcome . Further studies 
are needed to confirm these results and elucidate the impact 
of these polymorphisms on the course and clinical outcome of 
HBV infection .
Disclosures:
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The binding of the DLEU2 lncRNA to HBx and the 
cccDNA affects viral chromatin transcription in HBV 
infected cells
Francesca Guerrieri2,3, Letizia Chiodo4, Debora Salerno2, Oceane 
Floriot1, Safaa Jeddari3, Giancarlo Ruocco2, Massimo Levrero1,2; 
1INSERM 1052 - Cancer Research Center of Lyon (CRCL), Lyon, 
France; 2CLNS@SAPIENZA, Istituto Italiano di Tecnologia (IIT), 
Rome, Italy; 3Dept. Internal Medicine, University of Rome La 
Sapienza, Rome, Italy; 4Unit of Nonlinear Physics and Mathe-
matical Modeling, Department of Engineering, Università Campus 
Bio-Medico, Rome, Italy
Background: The Hepatitis B virus (HBV) HBx regulatory protein 
is required for cccDNA transcription and viral replication . HBx 
affects the epigenetic control of HBV viral chromatin, by pre-
venting HDACs and PMRT1 recruitment onto the cccDNA and 
by directing the cellular DDB1-containing E3 ubiquitin ligase 
to degrade the Smc5/6 complex, as well as of cellular chro-
matin, by modulating the recruitment of chromatin modifying 
enzymes . We previously reported that HBx binds to the reg-
ulatory regions of several ncRNAs, including the up-regulated 
DLEU2 lncRNA . HBx binding to the DLEU2 promoter affects 
its epigenetic control and changes DLEU2 splicing profile in 
HBV-infected NTCP-HepG2 and primary human hepatocytes 
(PHH) . Objectives: Aim of this study is to clarify the role of 
DLEU2 lncRNA (interaction with HBx) in the regulation of the 
cccDNA transcription and HBV replication . Methods: Anti-HBx 
and anti-AcH4 ChIPs, cccDNA-ChIP assays, RNA Immune Pre-
cipitations (RIP) and Chromatin Isolation by RNA purification 
(ChIRP) experiments were performed in mock and HBV-infected 
NTCP-HepG2 cells and PHHs and analyzed by TaqMan real-
time PCR using cccDNA, lncRNA and gene specific primers . 
Specific LNA™ longRNA GapmeRs (Exiqon) were used for 
highly efficient inhibition of DLEU2 lncRNA function . The 
nCounter Nanostring technology and real-time RT-PCR were 
used to evaluate lncRNAs and target gene expression, respec-
tively . . Results: In silico analysis of a model HBx protein tertiary 
structure and DLEU2 tertiary structure predict a direct inter-
action, with a value for the Haddock score function similar 
to that obtained for HBx-DDB1 interaction . Using a RIP (RNA 
Immune Precipitation) approach we confirmed that HBx-DLEU2 
interact in vivo, in both NTCP-HepG2 cells and PHH after HBV 
infection . Moreover, ChIRP (Chromatin Isolation by RNA purifi-
cation) experiments, adapted to detect the binding of the HBx-
DLEU2 complex to the chromatinized cccDNA, suggested that 
HBx and DLEU2 interaction with the cccDNA might regulate 
transcription . Indeed, we found that DLEU2 inactivation with 
Specific LNA™ longRNA GapmeRs leads to a sharp decrease 
of pgRNA levels . Finally, we showed that HBx deregulates the 
DLEU2 host gene TRIM13 and that DLEU2 inactivation resulted 
in a reduced H4 acetylation on the TRIM13 promoter and a 
~50% reduction of TRIM13 expression in HBV infected cells . 
Conclusion: HBx forms a functional complex with DLEU2 that 
regulates HBV transcription and replication .
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634 ♦
Role of the Mitochondrial Ca2+ Uniporter (MCU) in Acet-
aminophen-Induced Hepatotoxicity in Vivo in Mice
Jiangting Hu1, Hartmut Jaeschke2, Sandra Klatt1, Anna-Liisa Niemi-
nen1, John J. Lemasters1,3; 1Medical University of South Carolina, 
Charleston, SC; 2Department of Pharmacology, Toxicology & Ther-
apeutics, University of Kansas Medical Center, Kansas City, KS; 
3Institute of Theoretical and Experimental Biophysics, Pushchino, 
Russian Federation
Background: Acetaminophen (APAP) overdose causes hepato-
toxicity involving mitochondrial dysfunction and the mitochon-
drial permeability transition (MPT) . Iron-catalyzed formation of 
reactive oxygen species (ROS) increases after APAP exposure 
and triggers the MPT . Previous studies show that iron transloca-
tion from lysosomes into mitochondria by the electrogenic mito-
chondrial Ca2+ uniporter (MCU) promotes the MPT after APAP 
in cultured mouse hepatocytes . Minocycline is a MCU blocker 
that inhibits iron movement into mitochondria . Here, our Aim 
was to investigate the role of MCU in MPT-dependent APAP 
hepatotoxicity in mice in vivo . Methods: Male MCU knock-out 
mice and wild-type (CD-1) mice or male C57BL/6J mice were 
fasted overnight and then administered APAP (300 mg/kg, 
i .p .) or vehicle . Minocycline (10 mg/kg, i .p .) or vehicle was 
administered to C57BL/6J mice 1 h before APAP . At 24 h after 
APAP administration, serum and liver samples were collected . 
Liver injury was accessed by serum ALT and liver necrosis . 
Results: At 24 h after overdose of APAP, serum ALT increased 
to 7496 units/L in wild-type mice, indicating severe liver injury . 
ALT in MCU knock-out mice was only 465 units/L . Histology at 
24 h after APAP administration revealed centrilobular necrosis 
with hemorrhage in 43% of cross sectional areas in WT mice . 
MCU knock-out mice had only 12% hepatic necrosis . Western 
blotting revealed that MCU knock-out mice had similar CYP2E1 
expression as wild-type mice . In C57BL/6J mice, minocycline 
pretreatment also decreased ALT and liver necrosis from 9041 
units and 53% after vehicle, respectively, to 3114 units/L and 
22% after vehicle . Conclusion: Overdose APAP causes hepatic 
mitochondrial dysfunction and severe liver injury . MCU knock-
out mice have less liver injury in vivo, implying an import-
ant role of MCU in APAP hepatotoxicity . Minocycline also 
decreases liver injury, consistent with the conclusion that iron 
released from lysosomes is taken into mitochondria through 
MCU to trigger the MPT during APAP hepatotoxicity in vivo .
Disclosures:
The following people have nothing to disclose: Jiangting Hu, Hartmut Jaeschke, 
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Inhibition of Drp1 protects against senecionine-induced 
mitochondria-mediated apoptosis in primary hepato-
cytes and in mice
Xiao Yang1,2, Hong-Min Ni1, Li Yang2, Wen-Xing Ding1, Zheng-
tao Wang2; 1Pharmacology, Toxicology and Therapeutics, The 
University of Kansas Medical Center, Kansas City, KS; 2Institute of 
Chinese Materia Medica, Shanghai, China
Pyrrolizidine alkaloids (PAs) are a group of compounds that 
are found in several herbal teas that are widely consumed 
in the world . PAs are potent hepatotoxins and over 8000 

PA-induced liver injury cases have been reported worldwide 
so far . However, the mechanisms of how PAs induce liver 
injury are not clear . In the present study, we determined the 
hepatotoxicity and its molecular mechanisms of senecionine, 
one of the most common toxic PAs, in primary cultured mouse 
and human hepatocytes as well as in mice . We found that 
senecionine administration induced hemorrhage and hepato-
cyte apoptosis in liver zone 2 areas in mice as demonstrated 
by H& E staining of liver tissues, enhanced TUNEL positive 
hepatocytes, capase-3 activation and elevated serum alanine 
aminotransferase levels . Mechanistically, we found that sene-
cionine induced loss of mitochondrial membrane potential, 
release of mitochondrial cytochrome c as well as mitochondrial 
JNK translocation and activation prior to the increased DNA 
fragmentation and caspase-3 activation in primary cultured 
mouse and human hepatocytes . SP600125, a specific JNK 
inhibitor, and ZVAD-FMK, a general caspase inhibitor, allevi-
ated senecionine-induced apoptosis in primary hepatocytes . 
Interestingly, senecionine also caused marked mitochondria 
fragmentation in hepatocytes . Pharmacological inhibition of 
dynamin-related protein1 (Drp1), a protein that is critical to 
regulate mitochondrial fission, blocked senecionine-induced 
mitochondrial fragmentation and mitochondrial release of cyto-
chrome c and apoptosis . More importantly, hepatocyte-specific 
Drp1 knockout mice were resistant to senecionine-induced liver 
injury due to decreased mitochondrial damage and apoptosis . 
In conclusion, our results indicate that senecionine-induced liver 
injury is associated with Drp1-mediated mitochondrial dam-
age and apoptosis . Targeting Drp1-mediated mitochondrial 
dynamic changes and apoptosis may be a potential avenue to 
prevent and treat hepatotoxicity induced by PAs .
Disclosures:
The following people have nothing to disclose: Xiao Yang, Hong-Min Ni, Li 
Yang, Wen-Xing Ding, Zhengtao Wang
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Therapeutic effect of purple Cactus fruits against Acet-
aminophen-induced acute liver damage
Herson Antonio Gonzalez, Manon Buist-Homan, Klaas Nico 
Faber, Han Moshage; Gastroenterology and Hepatology, Univer-
sity Medical Center Groningen, Groningen, Netherlands
Background and aim: Acetaminophen (APAP) hepatotoxicity is 
the leading cause of over-the-counter drug-induced acute liver 
failure (ALF) . N-acetyl–L-cysteine (NAC), the current therapy for 
APAP-induced ALF, is not always effective and transplantation 
is often the only life-saving cure . Purple cactus (Opuntia) fruits 
contain bioactive compounds, including flavonoids and beta-
lains . In this study we compare the effectiveness of two Cactus 
fruit extracts to NAC in APAP-induced hepatotoxicity . Method-
ology: Extracts of fruits of Opuntia robusta and Opuntia strep-
tacantha were used . APAP (500 mg/kg i .p .) was administered 
once to male Wistar rats (200-250 gr) . A single dose of the 
Opuntia extracts (800 mg/kg p .o .) or NAC (300 mg/kg i .p .) 
was given 30 min after APAP . Blood and hepatic tissue were 
collected post-intoxication for biochemical tests and mRNA 
determination (6 hrs) and histology (24 hrs) . Primary cultures 
of rat hepatocytes were exposed to 10 mmol/L of APAP to 
induce acute toxicity . Opuntia extracts (8% v/v) or NAC (5 
mmol/L) were added 30 min after APAP . Cells were harvested 
6 or 24 hrs after Apap for RNA isolation and determination of 
markers of cell damage (LDH release), respectively . Results: In 
vivo: APAP significantly increased biochemical parameters of 
injury: ALT, AST, LDH, ALP in serum and MDA in hepatic tissue . 
Reduced glutathione (GSH) levels in liver homogenates were 
significantly decreased 6 hrs after APAP-intoxication . APAP 
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significantly increased mRNA levels of the oxidative stress 
(OS) responsive genes HO-1, CYP2E1 and Gadd45β . APAP 
induced cytoplasmic vacuolation of hepatocytes and reduced 
glycogen content . The Opuntia extracts significantly reduced 
liver injury markers in serum and MDA in liver tissue, main-
tained levels of hepatic GSH and improved liver histology . 
mRNA levels of OS markers were normalized by the Opuntia 
extracts . Opuntia extracts increased mRNA expression of anti-
oxidant enzymes γ-GCS and SODs . In vitro: APAP intoxication 
increased LDH release in medium and expression of HO-1 
and CYP2E1 indicative of oxidative stress . Opuntia extracts 
reduced markers of cell injury and oxidative stress and proved 
to be superior to NAC in reducing cellular injury and oxidative 
stress . Opuntia extracts were even protective when added up 
to 4 hrs after APAP intoxication (compared to 2 hrs for NAC) . 
Conclusions: Opuntia cactus fruits ameliorate APAP-induced 
acute liver failure in vivo and in vitro . Opuntia fruits improve 
the antioxidant defense system and avoid the overproduction of 
the toxic APAP-metabolite NAPQI by CYP2E1 . These Opuntia 
fruit extracts are superior to NAC and can be administered up 
to 4 hours after APAP intoxication .
Disclosures:
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637
Gene Therapy with Candidate microRNAs (miRNA) 
Capable of Regulating DNA Damage Response Rescues 
Mice with Acetaminophen (APAP)-induced Acute Liver 
Failure (ALF) and Offers New Therapeutic Directions
Preeti Viswanathan1, Yogeshwar Sharma2, Sriram Bandi2, Sanjeev 
Gupta2; 1Pediatric Gastroenterology and Hepatology, Childrens 
Hospital at Montefiore, Bronx, NY; 2Medicine and Pathology, 
Marion Bessin Liver Research Centre, Albert Einstein College of 
Medicine, New York, NY
Mechanisms underlying person- or animal strain-specific suscep-
tibility to drug-induced hepatotoxicity are not well understood . 
Recently, DDR related to ATM signaling was found to be critical 
in drug-induced hepatotoxicity and ALF, suggesting ATM reg-
ulatory processes may provide rescue from liver injury in ALF, 
which could be tested in suitable models . ATM expression is 
generally regulated by acquired events because variations in 
ATM at the genomic level are very rare . Methods and Results: 
We studied C57BL/6 and C3H (NOD/SCID) mice showing 
differential susceptibility to APAP toxicity in the setting of higher 
or lower ATM expression level, respectively . Mice were fasted 
overnight and given 300-500 mg/kg APAP or vehicle i .p . 
leading to liver injury that was greater in NOD/SCID mice vs 
C57BL/6 mice, as indicated by tissue injury grade, serum ALT 
and mortality, p<0 .05 . Also, in primary hepatocytes, APAP 
cytotoxicity in culture conditions was greater at all dose lev-
els in NOD/SCID vs C57BL/6 mice, p<0 .05, indicating cell 
autonomous representation of drug toxicity . qRT-PCR showed 
ATM expression was downregulated rapidly in hepatocytes 
4h after APAP . In both NOD/SCID and C57BL/6 mice APAP 
toxicity led to DNA strand breaks with yH2AX expression and 
comet formation in tissues and cultured hepatocytes, which 
further confirmed ATM signaling-dependent damage . To define 
the role of miRNA, when expression of >500 miRNAs was 
examined, significant differences emerged under basal and 
APAP-treated conditions in C57BL/6 and NOD/SCID mouse 
livers . Some miRNA were predicted to bind ATM and other 
ATM signaling gene sequences . Therefore, we studied whether 
candidate miRNA would affect APAP toxicity after targeting 
ATM expression . Transfection assays with cultured hepatocytes 

showed synthetic miRNA mimics or antagomirs decreased or 
increased ATM mRNA levels, respectively . These differences 
in ATM expression led to greater or lesser APAP toxicity in 
cultured cells . We then adopted a gene therapy approach 
using AAV with GFP reporter to express a candidate miRNA 
antagomir of interest . After AAV transduction, cultured hepato-
cytes and hepatocytes in mice in vivo expressed GFP in 90% or 
30-40%, respectively . Treatment of cultured hepatocytes with 
therapeutic AAV vector abolished APAP cytotoxicity . Similarly, 
in C57BL/6 mice given APAP followed by the therapeutic vec-
tor, but not empty vector, encephalopathy, tissue injury grade 
and mortality declined, p<0 .05 . Conclusions: Strain-specific 
susceptibility to APAP was accounted in part by ATM regu-
latory miRNAs . This provided ways to develop gene therapy 
approach with candidate miRNA, which will offer new ways to 
rescue APAP-induced ALF .
Disclosures:
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HBSP Ameliorates CCl4-induced Acute Liver Injury by 
Activation of PI3K/Akt/mTORC1 pathway
Shengdi Wu1,2, Cheng Yang3,4, Xi-Zhong Shen1,2; 1Department 
of Gastroenterology and Hepatology, Zhongshan Hospital, Fudan 
University, Shanghai, China; 2Shanghai Institute of Liver Diseases, 
Shanghai, China; 3Department of Urology, Zhongshan Hospital, 
Fudan University, Shanghai, China; 4Shanghai Key Laboratory of 
Organ Transplantation, Shanghai, China
Background & Aims: To investigate the protective effect of 
helix B surface peptide (HBSP) in acute liver injury induced by 
carbon tetrachloride (CCl4) . Methods: HBSP (8 nmol/kg) was 
injected intraperitoneally in C57 BL/6 mice 2 h after CCl4 
administration . Serum and liver tissue samples were collected 
on 24 h after injury . Liver function and histological injury were 
evaluated . Inflammatory cells infiltration and cytokines were 
examined . Hepatocytes apoptosis were measured . In in vitro 
experiment, the human liver cell line LO2 was stimulated by 
CCl4 with or without HBSP treatment . The glutathione per-
oxidase activity, cell survival and apoptosis were evaluated . 
Furthermore, we examined PI3K/Akt/mTORC1 pathway to 
demonstrate the mechanism that HBSP-mediated protection in 
acute liver injury . Results: HBSP significantly decreased serum 
alanine aminotransferase, aspartate aminotransferase, lactate 
dehydrogenase, and pro-inflammatory cytokines in liver tis-
sue after CCl4 injection compared to the control group . Immu-
nohistochemical staining indicated that the number of CD3, 
CD8, CD68 positive cells and the expression level of cleaved 
caspase-3 were significantly decreased by HBSP treatment . 
Besides, HBSP reduced apoptosis in vivo . In in vitro study, 
the activities of glutathione peroxidase and survival rate were 
increased while the total apoptosis rate was reduced in HBSP-
treated group compared to the control group after CCl4 treat-
ment . HBSP activated PI3K/Akt/mTORC1 pathway, which was 
confirmed by the PI3K inhibitor LY294002 . Furthermore, HBSP 
was able to improve the survival rate of acute liver failure mice, 
which could be abolished by LY294002 . Conclusion: HBSP is 
a potential therapeutic agent against acute liver injury . Key-
words: Helix B surface peptide, Acute liver injury, Inflamma-
tion, Apoptosis
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639
The natural compound hesperetin protects against fulmi-
nant hepatitis in vivo and in vitro in mice
Xueting Bai2,1, Peixuan Yang2, Qiaoling Zhou2, Bozhi Cai2, 
Manon Buist-Homan1, He Zheng2, Jiyang Jiang2, Xiajiong Luo2, 
Klaas Nico Faber1, Ganggang Shi2, Han Moshage1; 1Gastroen-
terology and Hepatology, University Medical Center Groningen, 
Groningen, Netherlands; 2Shantou University Medical College, 
Shantou, China
Background and Aim Liver diseases are almost invariably 
accompanied by inflammation and hepatocyte death . Thera-
peutic approaches targeting both hepatocyte injury and inflam-
mation are not available . Natural compounds are considered 
as potential treatment for inflammatory liver diseases . Hespere-
tin, a natural compound belonging to the flavanone class of 
flavonoids has been reported to have anti-inflammatory proper-
ties and is also an important component of traditional Chinese 
medicine . The aim of this study was to evaluate the cytoprotec-
tive and anti-inflammatory properties of hesperetin both in vitro 
and in two models of fulminant hepatitis . Methodology In vivo: 
The concanavalin A (ConA; 15mg/kg) and D-galactosamine/
LPS (D-GalN 700mg/kg/LPS 5μg/kg) models were used as 
models of fulminant hepatitis . Liver injury was assessed by ALT 
and AST levels, liver histology and TUNEL assay (apoptosis) 
and inflammation by measuring serum cytokine levels and 
hepatic expression of inducible Nitric Oxide Synthase (iNOS) 
and cytokines . Hesperetin (200 mg/kg p .o/day) was given 
for 10 consecutive days prior to induction of fulminant hepa-
titis . Animals were sacrificed 8 hrs after challenge with ConA 
or D-Gal/LPS . In vitro: Apoptotic cell death and inflammation 
were induced in primary cultures of rat hepatocytes by the bile 
acid glycochenodeoxycholic acid (50 μmol/L) and cytokine 
mixture, respectively . Apoptosis was quantified by caspase-3 
activity and necrosis by LDH release . Inflammation was deter-
mined by measuring iNOS gene expression . RESULTS  ConA 
and D-GalN/LPS administrations induced fulminant hepatitis 
characterized by increased AST and ALT serum levels and 
increased serum and liver tissue levels of IL-1β, TNFα, IL-6, 
iNOS and interferon-γ . Histology showed extensive necrosis, 
TUNEL positive staining and loss of glycogen stores . In both 
models, hesperetin significantly reduced all markers of liver 
injury, both necrotic and apoptotic and reduced expression of 
the inflammatory marker iNOS and the expression and serum 
levels of IL-1β, TNFα and IFN-γ . In vitro, hesperetin blocked bile 
acid-induced apoptosis and cytokine-induced inflammation in 
rat hepatocytes . CONCLUSION AND IMPLICATION  Hesperetin 
has anti-inflammatory and cytoprotective actions in models of 
acute liver toxicity . The cytoprotective effect is independent 
of inflammation, since hesperetin also protects against bile 
acid induced apoptosis, which is not characterized by inflam-
mation . Hesperetin therefore has therapeutic potential for the 
treatment of inflammatory liver diseases .
Disclosures:
The following people have nothing to disclose: Xueting Bai, Peixuan Yang, Qiaol-
ing Zhou, Bozhi Cai, Manon Buist-Homan, He Zheng, Jiyang Jiang, Xiajiong Luo, 
Klaas Nico Faber, Ganggang Shi, Han Moshage

640
The role of IKK-ε in acetaminophen-induced hepatotox-
icity in mice
Xianmin Mu1, Chen Zhang1, Che Xu1, Jianfei Wen2, Jinshun Pan1, 
Biao Geng1, Jing Yang1, Yuanfang Lu1, Qiang You1; 1Department 
of Biotherapy, Second Affiliated Hospital, Nanjing Medical Uni-
versity, Nanjing, China; 2First Affiliated Hospital, Nanjing Medical 
University, Nanjing, China
Acetaminophen (APAP) overdose causes hepatotoxicity which 
involves a series of critical events including APAP metabolite 
protein adduct formation, mitochondrial dysfunction, oxidant 
stress, peroxynitrite formation and nuclear DNA fragmentation . 
Recent studies indicate that sterile inflammation and innate 
immune cells may play important roles in APAP-induced liver 
injury and repair . IKK-ε is a noncanonical IKK family mem-
ber that activates both interferon and NF-κB signaling . The 
present study aims to investigate the role of IKK-ε in APAP 
induced murine liver injury . Methods: WT C57BL/6J and IKK-
ε-/- mice on same background were intraperitoneally injected 
with APAP (250mg/kg) after fasting for 16h . The blood and 
liver tissues were collected at 8h and 24h after treatment . Liver 
injury was evaluated by serum ALT level and liver tissue H&E 
staining . The hepatocyte apoptosis was detected by TUNEL 
assay . Liver inflammatory factors expression was determined 
by real time PCR . The metabolite of APAP, N-acetyl-p-benzoqui-
none imine (NAPQI) protein adducts, and Cytochrome P450 
2E1 (CYP2E1) level were measured by Western blot . Liver 
infiltrating macrophages and neutrophils were characterized 
by flow cytometry . Results: APAP induced IKK-ε expression 
and activation . Compared with WT mice, APAP treated IKK-
ε-/- mice show more severe liver injury indicated by serum ALT 
level, liver tissue H&E staining and TUNEL assay . There was no 
significant difference in NAPQI-protein adducts and CYP2E1 
expression between these two strains . However, more JNK acti-
vation was observed in APAP treated IKK-ε-/- mice as wells as 
IL-1β, MCP-1 and IL-6 mRNA expression . Furthermore, HMGB1 
induced more L-1β, IL-6 and IFN-γ expression in macrophages 
from IKK-ε-/- mice . Conclusion: APAP treated IKK-ε-/- mice have 
more severe liver damage than WT mice which may be due to 
more hepatocytes apoptosis as well as macrophages activa-
tion . IKK-ε could be a new target to reduce APAP-induced liver 
injury . Keywords: IKK-ε; acetaminophen; hepatotoxicity; sterile 
inflammation
Disclosures:
The following people have nothing to disclose: Xianmin Mu, Chen Zhang, Che 
Xu, Jianfei Wen, Jinshun Pan, Biao Geng, Jing Yang, Yuanfang Lu, Qiang You

641
Clinical evidence of hepatoselectivity of oral pentam-
idine (VLX103) in cirrhotic patients with early stage 
hepatocellular carcinoma
Marc Bilodeau2, Morris Sherman3, Kelly W. Burak4, Jianmin 
Duan1, Francois Ravenelle1, Patrick Colin1; 1Product Development, 
Verlyx Pharma Inc., Montreal, QC, Canada; 2CHUM - St-Luc, Mon-
treal, QC, Canada; 3Toronto General Hospital, Montreal, QC, 
Canada; 4Foothills Hospital, Montreal, QC, Canada
VLX103 is the first oral pentamidine isethionate (PI) formulation 
ever administered to humans . Animal pharmacological studies 
have recently shown that PI exerts significant anti-inflammatory 
and hepatoprotective effects through lipopolysaccharide (LPS) 
neutralization and prevention of the TLR4 mediated signaling 
pathways . Hepatoselectivity of PI is a desirable feature in the 
treatment of chronic liver diseases in order to spare the organs 
which are usually the target for PI toxicity (kidneys and the 
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pancreas) . Since hepatoselectivity has already been shown to 
be achievable following oral administration in a cross species 
animal model, clinical confirmation of this unique profile was 
sought in a Phase I study conducted in patients with liver dis-
ease . Methods: Four ascending doses of VLX103 or a matching 
placebo (300, 600, 900 and 1,200 mg) were sequentially 
administered daily over three days to different cohorts (N:8) 
of adult, early stage HCC and Child-Pugh A or B cirrhotic 
patients . Twenty four hours post treatment, all subjects under-
went thermal ablation of their hepatic tumor, which allowed 
sampling of tumoral and non-tumoral hepatic tissue through 
needle biopsy . Tissular and plasma PI was assessed using a 
sensitive LC-MS/MS method . Results: A total of 28 patients 
were randomized in this study . All dosing cohorts were com-
pleted except at 1,200 mg QD because of GI intolerance . At 
the 300, 600 and 900 mg QD doses, plasma pentamidine 
concentrations were very low or below the level of quantifi-
cation (BLQ = 2 .5 ng/mL) . Consistently quantifiable plasma 
drug levels were only found at the 1,200 mg dose . As antici-
pated however, significant hepatic concentrations were found 
in both tumoral and non-tumoral tissue at all doses, with a 
linear dose-concentration relationship (median of 13 to 147 
uM in non-tumor, 10 to 56 uM in tumor) . These concentrations 
are therapeutically relevant, since they correspond to a multiple 
of preclinical IC50 data, and in line with those predicted by 
a cross-species PK predictive model . Using the single highest 
recorded oral plasma Cmax of 0 .06 uM at the oral dose of 600 
mg (the anticipated maximum daily dose), and the mean tissue 
concentration, 24-hour post last dose, of 31 uM (n=6) in the 
non-tumoral biopsy samples, we calculate an underestimated 
tissue/plasma ratio of about 500 . Conclusions: These findings 
confirm the hepatoselectivity of oral VLX103 in liver disease 
patients, even more selective than reported for IV administered 
pentamidine . This is most likely attributable to a high distribu-
tion volume of pentamidine in the liver and the rapid hepatic 
first pass uptake following oral administration .
Disclosures:
Marc Bilodeau - Advisory Committees or Review Panels: Verlyx, Gilead; Grant/
Research Support: BMS
Kelly W . Burak - Advisory Committees or Review Panels: Merck; Grant/Research 
Support: Bayer, Verlyx, Lupin; Speaking and Teaching: Astellas, Gilead, Bayer, 
Amgen
Francois Ravenelle - Management Position: Verlyx Pharma Inc .
Patrick Colin - Employment: Verlyx Pharma Inc
The following people have nothing to disclose: Morris Sherman, Jianmin Duan
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Clinical safety and pharmacodynamics of VLX103, a 
new orally administered pentamidine formulation, in 
cirrhotic patients with early stage hepatocellular carci-
noma
Marc Bilodeau2, Morris Sherman3, Kelly W. Burak4, Francois Rav-
enelle1, Patrick Colin1; 1Product Development, Verlyx Pharma Inc., 
Montreal, QC, Canada; 2CHUM - St-Luc, Montreal, QC, Canada; 
3Toronto General Hospital, Toronto, ON, Canada; 4Foothills Hos-
pital, Calgary, QC, Canada
VLX103 is the first oral pentamidine isethionate formulation 
ever administered to humans . Pentamidine has been historically 
administered parenterally to treat P. Carinii infection in AIDS 
patients, and has been associated with well-described adverse 
events . Because VLX103 is hepatoselective in humans, it is 
expected to be safer due to its limited systemic exposure, spar-
ing usual target organs of toxicity . Moreover, animal studies 
have shown that PI is anti-inflammatory and hepatoprotective 
through lipopolysaccharide (LPS) neutralization and preven-

tion of the hepatic TLR4-mediated signaling pathways, suggest-
ing a good therapeutic potential in liver disease . To translate 
these findings clinically, the safety and pharmacodynamics 
of VLX103 were assessed in a clinical Phase I study . Meth-
ods: Four ascending doses of VLX103 or placebo (300, 600, 
900 and 1,200 mg) were sequentially administered daily over 
three days to cohorts (N:8) of adult cirrhotic patients with early 
stage hepatocellular carcinoma scheduled to undergo thermal 
ablation of their liver tumor post VLX103 treatment . Safety was 
assessed through a comprehensive battery of clinical chemistry 
and hematology tests as well as physical assessments . Adverse 
events (AEs) were reported . Plasma ALT and AST activity was 
used as a marker of hepatoprotection for preliminary efficacy 
assessment . Results: Among the 28 patients randomized, the 
three lowest doses were well tolerated . Most AEs reported were 
mild, of a GI nature, considered unrelated to VLX103 and 
resolved completely without any sequelae . The 1,200 mg QD 
regimen was poorly tolerated, with more severe GI AEs . None-
theless, no clinically significant safety lab abnormality was 
reported at all four doses tested, including liver function tests . 
No VLX103 related SAE was reported . Only two subjects had 
significantly elevated ALT-AST values at baseline, i .e . one pla-
cebo (2x ULN) and one on 600 mg of active drug (4 x ULN) . 
While a non-significant ALT-AST plasma activity reduction was 
observed with placebo, the VLX103 subject fully normalized 
ALT-AST after only three days of treatment . No other cause for 
transaminase normalization could be identified . Conclusions: 
These results show that 1) VLX103 is safe and well tolerated 
at the 300-900 mg QD doses studied and 2) a possible hepa-
toprotective effect may be associated with short-term VLX103 
therapy, in patients with liver disease and high ALT-AST .
Disclosures:
Marc Bilodeau - Advisory Committees or Review Panels: Verlyx, Gilead; Grant/
Research Support: BMS
Kelly W . Burak - Advisory Committees or Review Panels: Merck; Grant/Research 
Support: Bayer, Verlyx, Lupin; Speaking and Teaching: Astellas, Gilead, Bayer, 
Amgen
Francois Ravenelle - Management Position: Verlyx Pharma Inc .
Patrick Colin - Employment: Verlyx Pharma Inc
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643
Combined Treatment with Rapamycin and Zoledronic 
Acid Synergistically Repolarize Tumour Associated Mac-
rophages towards anti-HCC responses
Misbah Aslam1,2, Muhammad Ashfaq-Khan1, Leonard Kaps1, 
Muhammad Asif Qureshi1,3, Yong Ook Kim1, Shih-Yen Weng1, 
Friedrich Foerster1, Rosario Heck1, Rambabu Surabattula1, Detlef 
Schuppan1,4; 1Institute of Translational Immunology, Research Cen-
tre for Immunotherapy, Mianz, Germany; 2Shaheed Benazir Bhutto 
Women University, Peshawar, Pakistan; 3Dow University of Med-
ical Sciences, Karachi, Pakistan; 4Division of Gastroenterology, 
Beth Israel Deaconess Medical Center, Harvard Medical School, 
Boston, MA
Interaction of tumour cells with immune suppressive cells, espe-
cially Tumour associated macrophages (TAMs) favours their 
proliferation, survival and metastasis . TAMS exhibit features of 
M2 like macrophages and are present in all stages of HCC . 
Our aim is to repolarize TAMs from tumor promoting M2-like 
into a tumor-antagonistic M1-like macrophages . In this respect, 
in the present study, we deployed zoledronic acid and rapamy-
cin, both being drugs with repolarizing potential, together and 
alone to block M2- like tumour promoting activity of TAMs and 
skew towards M1-like tumourcidal phenotype in vitro and in 
vivo . Methods and Results Mouse bone marrow derived (BMD) 
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macrophages and the RAW macrophage cell line were cultured 
with either LPS and INFgamma, or IL-4 and IL-13 to generate 
M1 and M2 macrophages, respectively . Viability was assessed 
by the MTT assay . Polarized macrophages were exposed to 
increasing concentration of rapamycin and zoledronic alone 
and in combination . Gene expression level of M1 markers 
(TNF-alpha, IL-1beta, iNOS) and M2 markers (Fizz1, ARG1, 
STAT6, YM1, MRC1, MMP9) were quantified by qPCR . IL-6 
(M1) and IL-10 (M2) secretion were measured by ELISA . M1 
and M2 macrophages were quantified in sections of murine 
HCC (DEN/Mdr2KO model) using macrophage polarization 
markers . both drugs were given to HCC bearing mice to assess 
their anti-tumor efficacy in vivo Rapamycin or zoledronic acid 
alone significantly increased transcript levels of M1 Markers 
(iNOS, TNF-alpha, IL-1beta) in BMDM and RAW M2 polarized 
cells . This was paralleled by a significant upregulation of IL-6 
and downregulation of IL-10 protein production . The combina-
tion of zoledronic acid and rapamycin demonstrated additive 
M1 repolarizing effects on M2 macrophages . Immunohistology 
on murine HCC samples showed a dramatic upregulation of 
M2>M1 macrophages from early to late stages . In vivo studies 
confirmed the repolarizing effect of both drugs in vivo, being 
accompanied by a significant reduction in HCC growth . Con-
clusion: Both Rapamycin and zoledronic acid exhibit potent 
macrophage repolarizing activity (M2 towards M1) in vitro 
and in vivo . In view of both drugs displaying a good safety 
profile for other indications (mTOR inhibition/suppression of 
transplant rejection and osteoclast inhibition/osteoporosis, 
respectively), our findings support their use in clinical studies 
of patients with HCC .
Disclosures:
The following people have nothing to disclose: Misbah Aslam, Muhammad Ash-
faq-Khan, Leonard Kaps, Muhammad Asif Qureshi, Yong Ook Kim, Shih-Yen 
Weng, Friedrich Foerster, Rosario Heck, Rambabu Surabattula, Detlef Schuppan

644 ♦
Identification and quantification of the post-translational 
modifications of HMGB1 in patients with moderate or 
with severe acute alcoholic hepatitis 
Daniel J. Antoine2, Xiaodong Ge1, Natalia Nieto1; 1University 
of Illinois at Chicago, Chicago, IL; 2MRC Center for Safety Drug 
Science, Liverpool, United Kingdom
This project is part of a NIAAA-funded DASH U01 consor-
tium on translational research in alcoholic hepatitis (AH) whose 
mission is to conduct ground breaking studies on the natural 
history, pathophysiology and management of acute AH and 
to identify novel biomarkers and unique drug targets for the 
treatment of acute AH . Growing clinical and experimen-
tal evidence suggests that sterile inflammation contributes to 
acute AH . High-mobility group box-1 (HMGB1) is significantly 
induced during liver injury; yet, a link between this damage-as-
sociated molecular pattern, its post-translational modifications 
(PTMs) and acute AH has not been established . Thus, the aim 
of this work was to identify whether qualitative and quantitative 
changes in serum HMGB1 levels and its PTMs correlate with 
liver injury in acute moderate or severe AH in patients naive to 
treatment . 15 patients (4 females and 11 males) with moderate 
acute AH (MELD score 13 .5 ± 1 .2) aged 37-68 yrs . (52 .7 ± 
2 .1) and 18 patients (4 females and 14 males) with severe 
acute AH (MELD score 25 .3 ± 1 .1) aged 29-67 yrs . (47 .3 
± 2 .2) were included in this initial pilot study . Demographics 
(age, gender, ethnicity and body weight), drinking history and 
pattern of alcohol consumption, biochemical markers of liver 
injury (bilirubin, AST, ALT, ALP, albumin and total proteins), 
Maddrey discriminant function, presence of cirrhosis, kidney 

function (creatinine), INR, WBC and percentage of neutrophils 
were recorded at baseline . Using electrospray ionization-liquid 
chromatography-mass spectrometry we identified and quan-
tified serum total HMGB1 as well as the presence of specific 
PTMs . A major finding from our study was the significant cor-
relation of total HMGB1 levels with the severity of acute AH 
represented by the MELD score, the liver function tests and the 
biochemical parameters assessed . Furthermore, there was a 
major increase in post-translationally modified HMGB1 . Specif-
ically, oxidation of HMGB1 in cysteines 23 and 45 produced 
a disulfide isoform . Moreover, there was acetylation of lysines 
28-30, 180 and 182-185 along with phosphorylation of serine 
35 . Both total HMGB1 and the identified isoforms were higher 
in patients with severe acute AH compared to moderate acute 
AH . The increases were 31% in total HMGB1, 22% in fully 
reduced HMGB1, 40% in disulfide HMGB1, 50% in acetylated 
HMGB1 and 54% in phosphorylated HMGB1 . Neither the 
sulfonate not the methylated versions of the protein were found 
in any of the patients . Overall, the findings from this initial pilot 
study have identified relevant acute AH-specific pathogenic 
mediators that could serve as prognostic biomarkers and/or 
targets for therapeutic intervention .
Disclosures:
Daniel J . Antoine - Grant/Research Support: Aslan Pharmaceuticals, Allecra 
Therapeutics, AstraZeneca, Eli Lilly, Acorda Therapeutics
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A Novel Computerized Drug Induced Liver Injury Cau-
sality Assessment Tool (DILI-CAT)
Hans L. Tillmann1, Huiman X. Barnhart2, Jose Serrano3, Don C. 
Rockey4; 1Div. of Gastroenterology, Hepatology and Nutrition, 
Dept. ofMedicine, East Carolina University, Greenville, NC; 2Duke 
Clinical Research Institute, Duke University, Durham, NC; 3Diges-
tive Diseases Branch, National Institute of Diabetes and Digestive 
and Kidney Diseases, Bethesda, DC; 4Medicine, Medical Univer-
sity of South Carolina, Charleston, SC
Background: Expert panel is often considered the gold standard 
for assessing drug induced liver injury (DILI), but is not practical 
or feasible in routine clinical practice . Thus, causality assess-
ment tools, such as “RUCAM” and others have been developed 
to assess likelihood of DILI . As these tools are cumbersome, 
little discriminatory and may be unreliable (Rockey DC et al ., 
Hepatology 2012), there is a need for, an improved causality 
assessment tool that is consistent with the expert opinion . Meth-
ods: A scoring algorithm for DILI causality (DILI-CAT) was devel-
oped as the sum of sub-scores applying the following three 
components: 1) intrinsic hepatotoxicity of a drug (weighted 
0% to 20% as defined by LiverTox (http://livertox .nih .gov .)); 
2) exclusion of competing causes (weighted -25% to +25%); 
and 3) the drug’s signature (weighted 0 to 55%) - defined by 
its (A) latency (days from drug start to onset of DILI), (B) the 
days between drug stop and DILI onset, (C) dechallenge (days 
from peak to 50% reduction of ALT elevation), (D) the R-value 
(ratio between ALT and AP in ULN), and (E) the presence of 
immunoallergic features (rash, fever, history of allergy) . As a 
proof of concept, drug signatures were developed and applied 
using Augmentin and INH cases recruited and adjudicated by 
the DILIN as definite/highly likely/probable cases as described 
were used with ach drug signature relative weight to the sub-
score of signatures based on the distribution of the signature 
variable of the drug .  . A computer program implemented this 
algorithm Results: 119 and 45 cases of Augmentin and INH 
induced DILI were used to develop drug specific signatures with 
specific DILI-CAT scores calculated for each patient as in Meth-
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ods . The resulting scores were displayed by box plots where 
the score roughly correlated with expert’s causality assessment 
categories (Figure 1) . Median DILI-CAT scores were signifi-
cantly different among the expert opinion causality categories 
(Kruskal-Wallis test, p=0 .046 for augmentin; p=0 .02 for INH) . 
Conclusions: We have created a novel causality instrument that 
is consistent with the expert’s causality assessment in augmen-
tin and INH cases . Further testing and validation with other 
drugs will be necessary to confirm if DILI-CAT assessment is 
consistent with expert opinion for DILI causality assessment .

Disclosures:
Hans L . Tillmann - Consulting: Novartis, Novartis; Employment: AbbVie; Stock 
Shareholder: AbbVie, Abbott, Gilead
Don C . Rockey - Advisory Committees or Review Panels: Novartis; Grant/
Research Support: Gilead, Actelion, Connatus, Galectin
The following people have nothing to disclose: Huiman X . Barnhart, Jose Serrano
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Dapsone-induced liver injury: Single Centre Experience 
of Clinical profile and outcome in 44 cases and review 
of reported literature
Harshad Devarbhavi1, Sujata Raj2, Tarun S. Joseph1, Vishnu V. 
Reddy1, Rajvir Singh Singh3; 1Department of Gastroenterology, St. 
John’s Medical College Hospital, Bangalore, India; 2Dermatology, 
St. John’s Medical College Hospital, Bangalore, India; 3Hamad 
Medical Center, Doha, Qatar
Background:Dapsone or 4,4’ diaminodiphenysulphone (DDS-
ILI) used in the treatment of leprosy and other conditions such 
as dermatitis herpetiformis, leukocytoclastic vasculitis, pemphi-
gus, lichen planus, acne vulgaris, and prophylaxis against P . 
carinii, Despite use for  . 60 years, hepatotoxicity from dapsone 
has not been fully assessed and is limited to only a small num-
ber of case reports . We report our experience with 44 patients 
with DDS-ILI . We also summarize findings on published reports 
on DDS-ILI . Methods:We analyzed clinical, laboratory charac-
teristics, outcome of all cases of (DDS-ILI) among cases of DILI 
from 1997 till April 2016 . Competing causes of liver injury 
were ruled out by negative tests for hepatitis A,B,C, and E and 
anti-nuclear antibodies . Causality assessment was carried out 
by applying RUCAM . Descriptive statistics including means/
medians and standard deviation, frequencies and percentages . 
Chi-square tests and student’s t-test were used as appropriate . 
Results: We identified 44 cases (24 males) of (DDS-ILI) among 
850 patients (5 .2%) with DILI . The mean duration of treatment 
was 34 days (Range 8-150 days) . More than 90% percent of 
patients displayed features of hypersensitivity reactions such 
as skin rashes (80%), lymphadenopathy, fever or eosinophilia . 
Severity indices such as jaundice, encephalopathy, ascites 
and raised INR (>1 .5) were seen in 63%, 16%, 11 .4 % and 
24%% respectively . Hepatocellular hepatitis, cholestatic hepa-
titis and mixed hepatitis were seen in 15 (34%), 7 (16%), 20 
(48%) . Seven patients (16%) presented with acute liver failure 
of whom 2 died . Three others died from multiorgan failure from 
SJS/TEN . 90% of patients were treated with steroids . In review 
of world literature from 1947-2015, 63 cases of DDS-ILI were 
identified, > 80% were associated with dapsone hypersensitiv-

ity syndrome and 10% mortality . Conclusion:DDS-ILI produces 
severe disease including jaundice, acute liver failure, ascites 
and coagulopathy . Mortality is 11% . In 90% it is associated 
with hypersensitivity features with skin rashes alone in 80% 
and SJS/TEN in 11 .3% . Majority were treated with steroids .

Laboratory characteristics of patients with DDS-ILI
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Combining MetaHeps® and Proteomics to identify Bio-
markers of idiosyncratic drug-induced liver injury
Andreas Benesic2, Diana Dragoi1, Garwin Pichler3,4, Nils A. 
Kulak3,4, Alexander L. Gerbes1; 1Liver Center Munich, Department 
of Medicine 2, University Hospital Munich, Muncih, Germany; 
2MetaHeps GmbH, Planegg/Martinsried, Germany; 3Preomics 
GmbH, Martinsried/Planegg, Germany; 4Department of Proteom-
ics and Signal Transduction, Max Planck Institute for Biochemistry, 
Planegg/Martinsried, Germany
Background: Drug-induced liver injury (DILI) is the most frequent 
cause of acute liver failure and the single most important rea-
son for regulatory actions on drugs . In contrast to dose-related 
hepatotoxicity idiosyncratic DILI (iDILI) is not predictable by pre-
clinical models . Diagnosis of iDILI relies essentially on the exclu-
sion of other causes for liver injury . In polymedicated patients 
it may be impossible to identify the causative agent . These 
difficulties in precise case characterization impede with effi-
cient development of novel biomarkers . We have developed a 
method to diagnose or exclude iDILI using hepatocyte-like cells 
derived from peripheral monocytes (MetaHeps®) . This technol-
ogy allows improved causality assessment in polymedication . 
Aim of this study was to investigate whether proteomics anal-
yses of patient derived MetaHeps® allow the identification of 
novel iDILI biomarkers . Methods: MetaHeps® were generated 
from donors who underwent diclo-treatment: a) healthy donors 
who tolerated diclofenac (healthy; n=3), b) patients who 
suffered iDILI by diclo (DicloDILI, n=4), c) patients with iDILI 
caused by another drug (DILI nonDiclo, n=2) and d) patients 
with acute liver injury of non-drug cause (nonDILI; n=3) . Meta-
Heps® from healthy donors, iDILI and nonDILI patients who 
did not receive diclofenac were used as additional controls . 
MetaHeps® were treated with diclofenac in vitro and anal-
ysis of MetaHeps® was performed using mass spectrometry 
(MS)-based proteomics . Results: Our “proof of concept” study 
shows, that MS-based proteomics allows to identify >3 .000 
proteins from MetaHeps® . There were relevant differences in 
protein expression patterns between the single donors . Using 
Heat-Plot visualisation as well as principal component analysis 
(PCA) we could show that MetaHeps® from patients with sim-
ilar diagnoses could be classified into separate clusters . Meta-
Heps® from patients with DicloDILI showed distinct changes 
in protein expression patterns after diclofenac challenge . 
Pathway analysis showed significant effects of diclofenac in 
RedOx-stress associated protein families that were not seen in 
the controls . Conclusions: Diclofenac seems to evoke specific 
changes in protein expression patterns in MetaHeps® from 
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DicloDILI patients . Our study for the first time provides evidence 
that combination of MetaHeps® and MS-based proteomics 
may present a novel method to identify drug-specific biomark-
ers for iDILI .
Disclosures:
Andreas Benesic - Management Position: MetaHeps GmbH
Nils A . Kulak - Management Position: PreOmics GmbH
Alexander L . Gerbes - Patent Held/Filed: MetaHeps
The following people have nothing to disclose: Diana Dragoi, Garwin Pichler
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Identification by Imaging of Novel Receptor Expression 
as Potential Biomarker and Candidate for Therapeutic 
Development in Drug-Induced Acute Liver Failure 
Yogeshwar Sharma1, Preeti Viswanathan2, Sanjeev Gupta1; 1Med-
icine and Pathology, Albert Einstein College of Medicine, Bronx, 
NY; 2Division of Pediatric Gastroenterology, Department of Pedi-
atrics,, Children’s Hospital at Montefiore Medical Center, Albert 
Einstein College of Medicine, Bronx, NY
Pathophysiological biomarkers are required to recruit subjects 
for therapeutic interventions . Recently, in acetaminophen (APA-
P)-induced hepatotoxicity, we identified onset of extensive DNA 
damage response (DDR) with lesions in ATM signaling in liver 
and isolated hepatocytes, both human and mouse, as well as 
in HuH-7 cells . As these lesions repaired with less APAP cyto-
toxicity and DDR following Jak/Stat signaling through various 
receptors, including GCSFR, we considered that imaging could 
help identify such liver injury in ALF . Methods and Results: 
In studies with primary mouse hepatocytes or HuH-7 cells, 
IC50 doses of APAP resulted in cytotoxicity, DDR with γH2AX 
expression and increased ATM promoter activity . Similarly, in 
C57/BL6 mice given single LD50 dose of APAP, as well as 
in livers explanted from people with APAP-induced ALF, we 
found extensive injury and γH2AX expression . Immunostaining 
after APAP toxicity in primary hepatocytes, HuH-7 cells, mouse 
liver and human liver verified GCSFR was expressed de novo . 
Moreover, GCSF was cytoprotective in a Jak/Stat3-dependent 
manner since the blocker, ruxolitinib, abolished these benefits . 
Therefore, to image GCSFR expression, we labeled filgras-
tim with a near infrared (IR) dye from a commercial vendor 
(LI-COR) . In-Cell Western by imaging with LI-COR Odyssey Sys-
tem showed no filgrastim probe binding in control HuH-7 cells 
or mouse hepatocytes, whereas APAP-treated cells bound the 
probe in cytotoxicity-dependent manner . Similarly, liver tissue 
sections from healthy mice or humans showed no binding of fil-
grastim probe, but after APAP toxicity, mouse and human liver 
sections bound filgrastim probe . Next, we established whether 
this principle of noninvasive receptor imaging will be successful 
in intact mice . After initiating hepatotoxicity in mice with LD50 
doses of APAP we injected IRDye-labelled filgrastim i .v . 16-20h 
later and studied animals with Odyssey Infrared Imaging Sys-
tem . We found filgrastim probe accumulated in the liver of 
APAP-treated mice whereas control healthy mice showed no 
activity in the liver . Accumulation of filgrastim probe in spleen 
or kidneys was not different in APAP-treated or healthy control 
mice . The histological injury grade and level of GCSFR expres-
sion in tissue samples from liver of these animals correlated 
with image analysis results of filgrastim probe accumulation . 
Conclusions: Molecular imaging established hepatic expres-
sion of GCSFR in APAP-induced ALF . As radioactive tags may 
be used instead of IR dye reporter this imaging approach will 
be clinically translatable . This will be highly significant for iden-
tifying suitable candidates for testing novel therapies in ALF .
Disclosures:

The following people have nothing to disclose: Yogeshwar Sharma, Preeti Viswa-
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Combined MR elastography and collagen molecular MR 
imaging accurately stage liver fibrosis in a rat model
Bo Zhu1,2, Lan Wei3, Helen Day1, Tyson Rietz1, Christian T. Far-
rar1, Gregory Y. Lauwers4, Kenneth K. Tanabe3, Bruce Rosen1, 
Bryan C. Fuchs3, Peter Caravan1; 1Athinoula A. Martinos Center 
for Biomedical Imaging, Department of Radiology, Massachusetts 
General Hospital, Cambridge, MA; 2Physics, Harvard University, 
Cambridge, MA; 3Surgical Oncology, Massachusetts General 
Hospital, Boston, MA; 4Pathology, Massachusetts General Hospi-
tal, Boston, MA
Background: Liver biopsy is the gold standard in assessing liver 
fibrosis, although it suffers from many limitations including sam-
pling error, inter-observer variability, and risk of complications . 
Non-invasive magnetic resonance (MR) quantification of tissue 
stiffness can be assessed by MR Elastography (MRE), and has 
been increasingly employed to detect and stage liver fibrosis . 
More recently, a Gadolinium-based type I collagen-specific 
MR probe, termed EP-3533, was demonstrated to quantify col-
lagen matrix content and also detect and stage disease in 
animal models of cardiac, pulmonary, and hepatic fibrosis . 
This study compares the effectiveness of MRE and collagen-tar-
geted molecular MRI for staging liver fibrosis, and investigates 
whether incorporating both techniques in the same imaging 
exam could lead to increased diagnostic accuracy . Methods: 
Male Wistar rats were administered 50 mg/kg of diethylnitro-
samine (DEN) once weekly for either 8, 12, or 16 weeks, to 
induce differing stages of fibrosis (n = 6 for each time point) . 
Controls (n=4 for each time point) received phosphate buff-
ered saline (PBS) . Each rat was imaged before and 45 minutes 
after injection of collagen-specific probe EP-3533 with a 3D 
respiratory-gated inversion recovery pulse sequence to quan-
tify longitudinal relaxivity (R1) of the liver . MR Elastography 
was performed in the same imaging session with trapezoi-
dal motion-encoding gradients at 200 Hz and 200 Hz tissue 
vibrations were induced by an electromechanical actuator . Fol-
lowing imaging, animals were sacrificed and liver tissue was 
subjected to pathologic scoring of fibrosis and analyzed for Gd 
and hydroxyproline (Hyp) content . Results: The animals were 
grouped into four stages based on pathological Ishak score 
(Ishak 0, 1-2, 3-4, and 5-6) . The collagen probe (via ΔR1) 
exhibited the largest differences between the Ishak 0 group and 
the other groups, while MRE (via shear stiffness) exhibited the 
largest differences between the Ishak 5-6 group and the other 
groups . That collagen imaging was most sensitive to detecting 
early fibrosis while elastography was more sensitive to detect-
ing advanced fibrosis demonstrated a complementary feature 
which enabled us to formulate a composite linear model using 
multivariate analysis of variance, incorporating the discriminat-
ing advantages of both MR techniques and resulting in more 
accurate staging throughout fibrotic progression . Conclusions: 
Collagen molecular MR imaging is complementary to MR Elas-
tography in evaluating severity of liver fibrosis, and combining 
both techniques in a single exam leads to increased diagnostic 
accuracy for all stages of fibrosis .
Disclosures:
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Bryan C . Fuchs - Consulting: Collagen Medical; Grant/Research Support: Nim-
bus Therapeutics, Enanta Pharmaceuticals
Peter Caravan - Grant/Research Support: Pfizer, Biogen, Agilent; Stock Share-
holder: Collagen Medical, Factor 1A LLC
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The Novel Farnesoid X Receptor (FXR) agonist, EDP-305, 
Reduces Fibrosis Progression in Bile Duct Ligated Rats
Christian T. Farrar2, Lan Wei1, Ji-Kyung Choi2, Shuning Huang2, 
Diego Dos Santos Ferriera2, Sarani Ghoshal1, Ricard Masia3, 
Yang Li4, Mary D. Chau4, Kenneth K. Tanabe1, Yat Sun Or4, Peter 
Caravan2, Lijuan Jiang4, Bryan C. Fuchs1; 1Surgery, Massachu-
setts General Hospital, Boston, MA; 2AA Martinos Center for Bio-
medical Imaging, Massachusetts General Hospital, Charlestown, 
MA; 3Pathology, Massachusetts General Hospital, Boston, MA; 
4Enanta Pharmaceuticals, Watertown, MA
Background: New therapeutic agents are currently being tested 
that could halt liver fibrosis progression or potentially even 
reverse the course of disease, which was previously thought 
to be irreversible . Here, we test a novel farnesoid X receptor 
(FXR) agonist, EDP-305, for its ability to reduce fibrosis progres-
sion in bile duct ligated rats as compared to the FXR agonist, 
obeticholic acid (OCA) . Because repeat biopsies are imprac-
tical for assessing treatment response in patients, we used the 
collagen-targeted, gadolinium (Gd)-based magnetic resonance 
(MR) contrast agent EP-3533 to monitor response to treatment 
and correlated this with traditional histological assessments of 
fibrosis . Methods: Male CD rats underwent bile duct ligation 
(BDL) or sham laparotomy . BDL rats (n = 8 for each group) 
were treated with either vehicle control, OCA 30 mg/kg, EDP-
305 10 mg/kg, or EDP-305 30 mg/kg by oral gavage daily 
starting on day 4 post surgery . Rats were imaged on day 18 
post surgery and respiratory-gated, 3D inversion recovery (IR) 
FLASH images were acquired prior to and 1 hr following iv 
administration of 10 μmol/kg EP-3533 on a clinical 1 .5T scan-
ner using a home-built, transmit-receive solenoid coil . Longitudi-
nal relaxation rate (R1) maps were generated from the images 
using a custom written MATLAB program for voxel wise fitting 
of the inversion recovery signal intensities as a function of the 
inversion recovery time . Following imaging, animals were sac-
rificed and liver tissue was subjected to pathologic and mor-
phometric scoring of fibrosis and analyzed for hydroxyproline 
(Hyp) content . Results: Collagen deposition in response to BDL 
increased over time as assessed by Hyp analysis and Sirius red 
staining . Compared to sham controls, liver ΔR1 also increased 
significantly in BDL rats at 18 days post surgery (0 .99 ± 0 .28 
s-1 versus 0 .58 ± 0 .06 s-1, p < 0 .01) . OCA at 30 mg/kg was 
toxic to the BDL rats so the dose was lowered to 10 mg/kg . 
At either dose, OCA did not reduce fibrosis progression in the 
BDL model . By comparison, EDP-305 was well tolerated and 
significantly inhibited fibrosis progression at the higher dose as 
measured by Sirius red staining and Hyp content . Consistently, 
a significant decrease in ΔR1 was observed in BDL rats that 
received EDP-305 30 mg/kg (0 .75 ± 0 .19 s-1 versus 0 .99 ± 
0 .28 s-1, p < 0 .01) . Conclusion: The novel FXR agonist, EDP-
305, reduced fibrosis progression in the rat BDL model . Quan-
titative 3D ΔR1 maps are sensitive to changes in liver fibrosis 
in response to EDP-305 treatment and could be used to monitor 
treatment response in clinical trials .
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Multiparametric assessment of liver disease using quan-
titative magnetic resonance imaging: a two-centre pro-
spective validation study.
Natasha McDonald1, Peter J. Eddowes2, Scott I. Semple3, Nigel 
P. Davies4, Catherine Kelly5, Stella Kin5, Miranda Phillips5, Amy 
H. Herlihy5, James Hodson6, Timothy J. Kendall7, Stefan G. Hub-
scher8, Gideon M. Hirschfield2, Jonathan Fallowfield1; 1MRC 
Centre for Inflammation Research, Queen’s Medical Research Insti-
tute, University of Edinburgh, Edinburgh, United Kingdom; 2NIHR 
Birmingham Liver BRU and Centre for Liver Research, University 
of Birmingham, Birmingham, United Kingdom; 3Clinical Research 
Imaging Centre and University/BHF Centre for Cardiovascular 
Science, University of Edinburgh, Edinburgh, United Kingdom; 
4Imaging and Medical Physics, University Hospitals Birmingham 
NHS Foundation Trust, Birmingham, United Kingdom; 5Perspectum 
Diagnostics, Oxford, United Kingdom; 6Institute of Translational 
Medicine, University Hospitals Birmingham NHS foundation Trust, 
Birmingham, United Kingdom; 7Division of Pathology, University of 
Edinburgh, Edinburgh, United Kingdom; 8Department of Cellular 
Pathology, Queen Elizabeth Hospital Birmingham NHS foundation 
Trust, Edinburgh, United Kingdom
Aims LiverMultiscan™ (LMS) (Perspectum Diagnostics, UK) is an 
emerging software tool to analyse magnetic resonance imag-
ing (MRI) data to quantify hepatic steatosis, fibro-inflammatory 
injury and iron . This two-centre validation study aimed to eval-
uate the performance of LMS in an unselected secondary care 
population and to determine the reproducibility and repeatabil-
ity of the technique . Methods 142 consecutive adult patients 
referred for a clinically-indicated liver biopsy (LB) underwent 
non-contrast MRI in the 2 weeks prior to LB . Healthy volunteer 
(HV) scans were performed to establish reproducibility and 
repeatability of LMS . MRI sequences generated proton density 
fat fraction (PDFF), T1 and T2* maps . Iron corrected T1 (cT1) 
was calculated from T1 and T2* values . Biopsies were staged 
for fibrosis by modified Ishak score (0-6) and collagen propor-
tionate area (CPA, %); steatosis was graded by Brunt score; 
siderosis was detected by Perls’ stain and semi-quantified using 
a five-tier grading system . Results Most patients were male 
(n=90, 60%) with a mean (±SD) age of 51 (±13) . 38 patients 
(26%) were post liver transplant . Liver fibrosis was staged as 
mild (Ishak 1-2) in 52 (35%), moderate (3-4) in 42 (28%), and 
severe (5-6) in 24 (16%) patients . Non-alcoholic fatty liver dis-
ease and autoimmune liver disease were the most frequent aeti-
ologies, affecting 50 (34%) and 25 (17%) patients respectively . 
15 (10%) patients had normal liver histology . cT1 showed a 
positive, stepwise association with Ishak stage (p<0 .0001) and 
positive correlation with CPA (Pearson r=0 .47, p<0 .0001) . 
To diagnose severe fibrosis (Ishak 5-6), cT1 had an AUROC 
(95% CI) of 0 .72 (0 .64-0 .81) with a negative predictive value 
of 100% at a threshold of 875ms . cT1 performed very well at 
identifying patients with any disease (fibrosis, inflammation 
or steatosis) with an AUROC of 0 .86 (specificity 92% and 
positive predictive value of 99% at 875 ms) . In patients staged 
as Ishak 0, cT1 was able to distinguish between histologically 
normal liver and liver with steatosis and/or inflammation but 
no fibrosis, with an AUROC (95% CI) of 0 .79 (0 .62-0 .95) . 
There was a significant negative correlation between T2* and 
hepatic iron staining (Spearman ρ=-0 .34, p<0 .0001) . PDFF 
had high diagnostic accuracy for the assessment of hepatic 
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steatosis (AUROC 0 .92, 95% CI 0 .86-0 .98) . Finally, LMS was 
highly reproducible and unaffected by post-prandial state . Con-
clusions LMS offers an accurate, comprehensive, quantitative 
and highly reproducible assessment of liver health in a single 
examination that could be applied at a single time point or 
consecutively in natural history or intervention studies .
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The BreathID 13C-Methacetin Breath Test (MBT) cor-
relates well with degree of liver disease severity: A 
meta-analysis of 1992 tests in 1549 subjects
R. Todd Stravitz1, Yaron Ilan2, Arun J. Sanyal1; 1Virginia Common-
wealth University, Richmond, VA; 2Hadassah Hebrew University, 
Jerusalem, Israel
The 13C-Methacetin Breath Test (MBT) is a non-invasive, real-
time molecular correlation spectroscopy assay . The BreathID® 
system measures 13CO2 in expired breath produced by CYP450 
metabolism of ingested 13C-labelled methacetin, an acetamin-
ophen precursor . MBT is non-operator or patient-dependent, 
not affected by BMI, etiology, or ascites, and does not require 
patient cooperation . Aim: To assess the correlation between 
metabolic function as measured by MBT to the degree of sever-
ity of liver disease in patients with chronic liver disease (CLD) . 
Methods: 1375 patients with various severity of liver disease 
and etiologies and 174 healthy volunteers underwent a total 
of 1992 MBTs using 75mg of oral 13C-methacetin, including 
443 follow up visits . Healthy volunteers were defined based 
on liver profile and ultrasound; 628 patients were defined as 
non-cirrhotic by liver biopsy; 364 patients were defined as cir-
rhotic by liver biopsy or based on Child A clinical and labora-
tory criteria and/or HVPG<10mmHg; and 383 patients were 
defined as advanced cirrhotic based on Child B/C criteria 
and/or HVPG≥10mmHg . Results: The Cumulative Percent Dose 
Recovery at 20 min (CPDR20) correlated with the degree of 
CLD severity, with r=-0 .69 (p<0 .0001) . Liver reserve was main-
tained in non-cirrhotics, as can be seen in the high overlap of 
CPDR20 between non-cirrhotic patients and healthy volunteers 
(9% reduction in mean metabolic function) . The mean meta-
bolic function markedly declined between non-cirrhotic and 
cirrhotic as well as between cirrhotic and advanced cirrhotic, 
with 40% and 60% reduction, respectively . MBT differentiated 
non-cirrhotic from all cirrhotic stages combined (AUC=0 .86, 
95% CI: 0 .85-0 .88; p<0 .0001) . Summary & Conclusions: 
MBT was highly correlated with the degree of severity of liver 
disease . Liver reserve was maintained in non-cirrhotic patients 
while metabolic function declined gradually in proportion to 
disease progression . Thus, MBT may be a valuable non-inva-
sive surrogate for the assessment of hepatic reserve and can be 
used for monitoring of disease progression .
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Evolutivity Of Cystic Fibrosis-Related Liver Disease 
Assessed By Elastometry
Anne -laure Gominon1, Eric Frison2, Julien Vergniol3, Haude Clou-
zeau1, Stephanie Bui4, Michael Fayon4, Victor de Ledinghen3, Thi-
erry Lamireau1,2; 1Pediatric gastroenterology, Bordeaux University 
hospital, Bordeaux, France; 2bordeaux-population-health.center, 
Bordeaux, France; 3Hepatology, Haut Leveque University Hospi-
tal, Bordeaux, France; 4Cystic Fibrosis Center, Children’sHospital, 
Bordeaux, France
Objectives and Study: Cystic Fibrosis Related Liver Disease 
(CFRLD) slowly progress to fibrosis and cirrhosis in about 10 
to 15% of patients . Liver biopsy cannot be repeated, and 
data from non invasive markers of this evolution are lacking . 
The aim of this study is to evaluate CFRLD progression with 
repeated elastometry . Methods: We studied 86 CF children, 
49 boys and 37 girls, median age 6 .9 years, with at last 2 
elastometry measurements with Fibroscan* at a minimum of 
2 year-interval . CFRLD was diagnosed according to classical 
criteria (hepatomegaly, increased ALT, hyperechogenicity on 
US examination) . Results: Median initial elastometry value was 
3 .7 kPa (IQR: 1 .3) and final elastomatry value was 4 .8 kPa 
(IQR: 2 .23) . Mean increase of elastometry was 0 .24 kPa/
year (7%/year) . 7 children developed CFRLD during the study 
period . Increased initial ALT value was the only factor found 
to be predictive of developing CFRLD (p=0 .0001) . Increased 
initial ALT value was correlated with the evolution slope of elas-
tometry (r=0 .38; p=0 .0005) . Percentage of increase of elasto-
metry was higher in children developing CFRLD compared to 
who remained without CFRLD (94% vs 23%; p=0 .002) . Geno-
type, pancreatic insufficiency, severity of lung disease had non 
influence on evolution of elastometry . Conclusion: Elastometry 
measured by Fibroscan* slowly worsens in CF children . An 
elevated ALT value and a rapid increase of elastometry value 
are predictive of a progression to CFRLD .
Disclosures:
Victor de Ledinghen - Board Membership: Janssen, Gilead, BMS, Abbvie, Inter-
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Role of shear wave elastography in patients on high 
dose methotrexate: A prospective study
Robert S. Rahimi, Anne Elizabeth Farrow, Sumeet K. Asrani; Inter-
nal Medicine/Hepatology, Baylor University Medical Center, 
Charlottesville, VA
Background: Long term methotrexate use may be associated 
with liver fibrosis compared to the non-MTX population . Mul-
tidisciplinary specialists and society guidelines differ in their 
approaches for establishing liver fibrosis . We examined the 
role of non-invasive assessment of fibrosis using ultrasound 
based shear wave elastography (SWE) in subjects on long 
term MTX . Methods: In this prospective study, 91 patients on 
high dose MTX were evaluated using SWE . Fibrosis stage was 
defined as: 6-7 .9 kPA (stage 1); 8-9 .9 kPA (stage 2); 10-11 .9 
(stage 3); > 12 (stage 4 or early cirrhosis) . In a subset, liver stiff-
ness (in kPa) was correlated with fibrosis stage on liver biopsy 
based on results of SWE and risk factors for metabolic syn-
drome . Results: Between Jan 2014 and May 2016, ninety-one 
patients (mean age 61), 76% female, 59% with psoriasis, 30% 
rheumatoid arthritis, 11% other, with mean BMI 32 .1; SD 7 .9, 
on high cumulative MTX mean dose of 5,374 ; SD 3,391 mg 
were enrolled . NAFLD (based on imaging or history) or diabe-
tes was seen in 38 (42%) and 19 (21%) patients respectively . 
Two patients were excluded due to missing data . Eighty-one 
percent underwent SWE and 38% underwent concomitant liver 
biopsy . Overall 82% had an abnormal result suggesting pres-
ence of fibrosis (METAVIR score > F1); the incomplete or unre-
liable rate was 7% (n=6) seen in patients with morbid obesity 
(BMI 37) . The mean stiffness was 9 .7; SD 4 .8 kPa, suggestive 
of stage 2 fibrosis . Twelve percent had stiffness > 12 kPa, how-
ever liver biopsy did not show any cirrhosis, but rather stage 
0 (n=3), stage 1 (n=6), and stage 3 (n=2) were respectively 
represented . None of the patients with normal stiffness or a 
kPa < 12 had cirrhosis on biopsy . Being obese increased the 
likelihood of obtaining any abnormal SWE result compared to 
overweight patients (P= 0 .049) . Mean platelets 234; SD 66, 
total bilirubin 0 .6; SD 0 .3, alkaline phosphatase 74; SD 28, 
AST 27; SD 15; ALT 31; SD 24; and INR 0 .94; SD 0 .06 did 
not differ between those receiving liver biopsy in comparison to 
SWE alone . Conclusion: In patients on high cumulative doses 
of methotrexate, SWE overestimated the presence of advanced 
fibrosis, specifically in obese patients . Furthermore, negative 
predictive value for absence of advanced fibrosis was high, 
suggesting that SWE is helpful for screening out patients that 
do not have advanced fibrosis . Role of serial SWE in patients 
using continued high dose MTX use is currently being evalu-
ated .
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eLIFT, a new friendly-user and ‘at-a-glance’ fibrosis test, 
combined with FibroMeterVCTE in a simple algorithm 
allows for the widespread detection of liver fibrosis in 
the large population of patients with chronic liver dis-
eases.
Jerome Boursier1,2, Victor de Ledinghen3, Vincent Leroy4, Rodolphe 
Anty5, Sven Francque7, Dominique Salmon6, Sandrine Bertrais2, 
Adrien Lannes1, Oberti Frederic1,2, Isabelle Fouchard-Hubert1,2, 
Paul Cales1,2; 1Hepatology Unit, University Hospital, Angers, 
France; 2HIFIH Laboratory, Bretagne Loire University, Angers, 
France; 3Hepatology Unit, Haut-Leveque Hospital, Pessac, France; 
4Hepatology Unit, Michallon Hospital, Grenoble, France; 5Hepa-
tology Unit, University Hospital, Nice, France; 6Infectious Diseases, 
Cochin Hospital, Paris, France; 7Department of Gastroenterology 
and Hepatology, Antwerp University Hospital, Antwerp, Belgium
Introduction: Chronic liver diseases (CLD) are highly frequent 
but silent for a long time . Thus, most of the patients with CLD 
are not referred to hepatologists but managed by non-special-
ized physicians who have no access to liver elastometry or 
best blood fibrosis tests . We aimed to develop and validate a 
simple stepwise algorithm for the detection of liver fibrosis in all 
patients with CLD . Methods: Data from 9 studies about non-in-
vasive tests of liver fibrosis were pooled in a cross-sectional 
population . A longitudinal cohort retrospectively included all 
patients with compensated liver disease (bilirubin <30 μmol/l 
and prothrombin time ≥70%) who had a non-invasive eval-
uation of liver fibrosis in Angers centre between 01/2005 
and 12/2009 . Results: 3754 patients with liver biopsy were 
included in the cross-sectional population and 2:1 randomly 
divided into derivation and validation sets . First-line ‘sim-
ple’ test: FIB4 was significantly more accurate than APRI but 
impaired by 82% false positive result for significant fibrosis 
in patients ≥60 years old . The Easy LIver Fibrosis Test (eLIFT), 
a new user-friendly test including age, sex, gammaGT, AST, 
platelets and prothrombin time was developed in the deriva-
tion set . eLIFT is the sum of points attributed to its composite 
variables (example: 4 points if prothrombin time <84%) . In 
the validation set, there was no significant difference in accu-
racy between eLIFT and FIB4 but, importantly, eLIFT was not 
influenced by age . Second line ‘diagnostic’ test: blood fibrosis 
tests, Fibroscan, and FibroMeterVCTE (FMVCTE) were all available 
in 1946 patients . FMVCTE was the most accurate among the 8 
fibrosis tests evaluated . eLIFT (first-line) and FMVCTE (second-line 
if positive eLIFT) were combined in a stepwise algorithm which 
categorized patients in 4 subgroups: ‘no/mild fibrosis’, ‘unde-
termined diagnosis’, ‘significant fibrosis’, ‘cirrhosis’ . Using this 
algorithm in the validation set, the diagnosis was ‘no/mild 
fibrosis’ in 46 .4% of patients with thus no need for a referral to 
a specialised hepatologist . Finally, 79 .7% patients were well 
classified, sensitivity was good for significant fibrosis (76 .1%) 
and excellent for cirrhosis (92 .1%) . The longitudinal cohort 
included 1275 patients . Liver-related survival was excellent 
in patients diagnosed as ‘no/mild fibrosis’ by the algorithm, 
with significant difference compared to the 3 other subgroups . 
Conclusion: The new user-friendly and ‘at-a-glance’ eLIFT helps 
to extend the diagnosis of liver fibrosis to all patients with CLD . 
Used with the FibroMeterVCTE in a stepwise algorithm, it will 
allow to regulate the flow of patients between primary care 
and specialized centers .
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Early regression of liver fibrosis in HCV infected patients 
with or without HIV infection after treatment with DAAs
Giuseppe Bruno1, Raffaele Dell’Acqua1, Eugenio Milano1, Claudia 
Fabrizio1, Luigia Scudeller2, Michele Milella1, Annalisa Saracino1, 
Gioacchino Angarano1; 1Infectious Diseases, Clinic of Infectious 
Diseases, University of Bari, Bari, Italy; 2Scientific Direction, Clini-
cal Epidemiology Unit, IRCCS San Matteo Foundation, Pavia, Italy, 
Pavia, Italy
Introduction: A sustained virological response (SVR) in HCV 
infected patients is associated with an improvement of liver-re-
lated morbidity and mortality . Moreover, several studies sug-
gested a progressive regression in liver fibrosis (LF) over time 
after HCV eradication . In a group of HCV infected patients 
treated with direct antiiral agents (DAAs) we evaluated changes 
in liver fibrosis at SVR24 to assess if an early LF improvement 
could be evidenced . Patients with or without early regression 
of LF were compared . Methods: All patients treated with DAAs 
in our Center and achieving SVR, with at least 24 weeks of 
follow-up after completion of treatment, were included . Clini-
cal, virological and biochemical data were collected . LF was 
determined by means of surrogate biomarkers (FIB-4 and APRI) 
and by liver stiffness (LS) performed at baseline and at SVR24 . 
Patients were divided into two groups: early regressors (ER) 
and non regressors (NR) . ER were considered all subjects who 
achieved an improvement ≥30% in LS compared with base-
line . Results: 84 subjects were eligible for the analysis, 31 
(36 .9%) HIV-HCV co-infected patients and 53 (63 .1%) HCV 
mono-infected . Cirrhosis was found in 65 patients (77 .3%), 44 
(83%) HCV and 21 (67 .7%) HIV-HCV positive patients,respec-
tively . All cirrhotic patients had a compensated liver disease . 
30 HIV-HCV patients were on antiretroviral therapy (ART) and 
had an undetectable HIV viral load . An overall improvement 
of LS (median baseline LS 15 .5 kpa vs 10 .8 kPa at SVR24; 
p=0 .0002), Fib-4 (median baseline Fib-4 3 .02 vs 1 .91 at 
SVR24; p<0 .0001) and APRI (median baseline APRI 1 .25 vs 
0 .41 at SVR24; p<0 .0001) were observed as showed in the 
following figure . An early regression was found in 40 (47 .6%) 
subjects . ER and NR were compared . HIV-HCV patients were 
more likely to be non regressors (p=0 .09) compared to HCV 
monoinfected patients . ER showed an higher liver stiffness at 
baseline compared with NR (p=0 .02) . No other clinical dif-
ferences between the two groups were observed . Conclusion: 
An early improvement of APRI, Fib-4 and LS were observed at 
SVR24 . The greater improvement of LS in patients with higher 
baseline fibrosis could be explained as a result of a rapid 
reduction of liver inflammation . HIV-HCV patients seem to be 
more likely NR .
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Defining Liver Stiffness Measurement Cut-offs to Predict 
Mortality and Complications in Patients with Cirrhosis of 
Mixed Etiology
Johanna M. Raker, Arun Sivananthan, Eleanor Heald, Vivek 
Chhaya, Ahmed Shalabi, Daniel M. Forton; Department of Gas-
troenterology and Hepatology, St George’s University of London, 
London, United Kingdom
Background Liver stiffness measurement (LSM) using transient 
elastography can predict hepatic complications, including 
decompensation and HCC . Most studies to date have been 
performed in viral hepatitis at all stages . Limited data exist 
in relation to predicting mortality in patients with cirrhosis of 
mixed etiologies . Aim To determine the utility of LSM to predict 
mortality and complications in patients with compensated cir-
rhosis of mixed etiology . Methods 408 patients were identified 
with a baseline LSM ≥12 kPa between 2008 and 2014, with-
out hepatic decompensation at a large UK teaching hospital . 
Retrospective analysis of the case notes, radiology and endos-
copy reports was undertaken . Survival analysis was performed 
with Cox regression to ascertain the association between LSM 
and death and a composite endpoint including the develop-
ment of ascites, variceal bleeding, hepatic encephalopathy, 
liver transplantation and death . A binary regression analysis 
was used to generate a model to predict outcomes . Results 408 
patients (63% male, median age 53 .5 years) had advanced 
fibrosis or cirrhosis due to alcohol (ALD) (24%), fatty liver dis-
ease (18%), HBV (11%), HCV (37%), and other/unknown 
diagnoses (11%) . The median follow up was 26 months (max 
83 .6) and the overall proportion who died within 1, 2 and 
3 years was 3%, 6% and 10% respectively . 3 year mortality 
(3YM) was significantly higher in those with ALD compared to 
other diagnoses (24% v 3 .7%, p<0 .001) . Median LSM was 
higher in those that died (27 v 20 kPa, p<0 .001) . Mortality 
increased with increasing LSM cut-offs . At 3 years the pro-
portion of patients who died was 3%, 15%, 17% and 22% 
patients with baseline LSM <20 kPa, ≥20 kPa, ≥30 kPa and 
≥40 kPa respectively (p<0 .004) . LSM and ALD were indepen-
dent predictors of mortality . At 3 years, adjusted hazard ratios 
were 2 .87 (95% CI 1 .24–6 .62) for ALD v non-ALD and 3 .36 
(95% CI 1 .27–8 .91) for LSM ≥20 kPa v <20 kPa . A regression 
model including LSM and diagnosis (ALD vs non ALD) pre-
dicted 3YM (AUROC 0 .74) . LSM ≥20 kPa had a sensitivity of 
83% and positive predictive value of 11% for 3YM, increasing 
to 20% in ALD patients . Age and LSM predicted the composite 
endpoint at 3 years (AUROC 0 .76), for which LSM <20 kPa 
had a negative predictive value of 99% . ALD was not an inde-
pendent predictor of this endpoint . Conclusions LSM and ALD 
were independent predictors of mortality in this large cohort 
of patients with cirrhosis . We propose 20 kPa as a clinically 
useful cut-off as patients with LSM ≥20 kPa are at risk of death 
at 3 years and could be candidates for enhanced surveillance/
intervention, whereas LSM <20 kPa is associated with a low 
risk of complications and death .
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Assessment of serum levels of Chitinase-3-like protein 1 
(CHI3L1) improves identification of the NASH patients at 
risk who should be treated
Arun J. Sanyal2, Stephen A. Harrison6, Genevieve Cordonnier1, 
John Brozek1, Alice Roudot1, Emilie Praca1, Fouad Ben Sudrik1, 
Sophie Megnien1, Rémy Hanf1, Bart Staels3, Pierre Bedossa4, 
Vlad Ratziu5, Dean W. Hum1, Raphael Darteil1; 1Genfit, Loos, 
France; 2Virginia Commonwealth University, Richmond, VA; 3Insti-
tut Pasteur de Lille, Lille, France; 4Department of Pathology, Hopital 
Beaujon, Paris, France; 5Hopital Pitie Salpetriere, Paris, France; 
6Pinnacle Clinical Research, San Antonio, TX
Background and aims: The management of the NASH epi-
demic is a global health priority . However, the identification of 
NASH patients is hampered by the requirement to perform a 
liver biopsy to make the diagnosis . The goal of this study was 
to identify additional biomarkers that could improve a recently 
reported simple, rapid, reliable, non-invasive diagnostic test 
(Sanyal et al ., J . Hepatol . 2016, vol . 64, S717) for the detec-
tion of NASH patients to be treated, ie NASH patients with a 
NAFLD Activity Score (NAS) of 4 or more and a fibrosis grade 
of 2 or 3 . Methods: Data and samples from the 274 biopsy 
proven NASH patients included in the GOLDEN505 phase IIb 
trial with elafibranor were used for this study . This patient cohort 
is well-characterized, including a complete anthropometric and 
biochemical data set, centralized biopsy reading, and covers 
a wide spectrum of NASH disease activity and severity . The 
original data set, which contained more than 100 variables 
plus 9 different circulating miRNAs assessed at baseline, was 
completed with the measurements of Chitinase-3-like protein 
1 levels (CHI3L1, also called YKL-40) in serum samples . Two 
independent biostatistical approaches (Median and Bootstrap 
approaches) were used to generate thousands of cohorts from 
the initial patient population in order to assure the translatabil-
ity of the results to the global NAFLD/NASH population . For 
both approaches, a stepwise logistic regression method was 
applied to select the most frequent variables included in the 
algorithms . Results: Interestingly, none of the variables included 
in the data set were correlated with CHI3L1 levels, showing the 
unique pattern of this parameter in NASH patients . The two 
parallel biostatistical approaches independently identified the 
same 6 variables: miR-200a, miR-34a, A2M, HbA1c, P3NP 
and CHI3L1 . The Area Under the Receiver Operating Charac-
teristic (ROC) Curves (AUC) were 0 .84 for both approaches . 
Conclusion: The inclusion of circulating levels of CHI3L1 as a 
new variable to both the Median and the Bootstrap algorithms 
clearly enhances the performances of the 2 methods leading to 
a better identification of the NASH patients at risk who should 
be treated . These 2 algorithms showed also significantly better 
accuracies than the existing scoring systems such as the NAFLD 
Fibrosis Score, the ELF test, the Fibrotest, the Fibrometer and 
FIB-4 .
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The diagnostic accuracy for liver fibrosis using shear 
wave elastography according to etiology of liver dis-
ease and the presence or absence of anti-viral therapy
Takashi Nishimura1,3, Chikage Nakano1,3, Yuho Miyamoto3, 
Noriko Ishii3, Yukihisa Yuri3, Tomoko Aoki3,2, Kunihiro Hase-
gawa3, Ryo Takata3, Kazunori Yo3, Akio Ishii3, Tomoyuki 
Takashima3, Yoshiyuki Sakai3, Nobuhiro Aizawa3, Naoto Ikeda3, 
Hiroki Nishikawa3, Yoshinori Iwata3, Hirayuki Enomoto3, Seiichi 
Hirota4, Jiro Fujimoto5, Shuhei Nishiguchi3, Hiroko Iijima1,3; 1Ultra-
sound Imaging Center, Hyogo College of Medicine, Nishinomiya, 
Japan; 2Yoka Hospital, Yofu, Japan; 3Hepatobiliary and Pancre-
atic Disease, Hyogo College of Medicine, Nishimomiya, Japan; 
4Department of Surgical Pathology, Hyogo College of Medicine, 
Nishinomiya, Japan; 5Department of Surgery, Hyogo College of 
Medicine, Nishinomiya, Japan
Background and aims: Ultrasound elastography is a well estab-
lished non-invasive method for the assessment of liver fibrosis 
alternative to liver biopsy . The aim of this study was to compare 
diagnostic accuracy of shear wave elastography for the assess-
ment of liver fibrosis according to etiology of liver disease and 
the presence or absence of anti-viral therapy in patients with 
chronic hepatitis B (CHB) and C (CHC) . Patients and methods: 
A total of 1210 patients with chronic liver disease who had 
undergone VTQ (Siemens, ACUSON S2000/3000®) mea-
surements within 4 months before or after a liver biopsy from 
October 2008 to February 2016 were analyzed . The Diag-
nostic accuracy of VTQ for assessing liver fibrosis according 
to etiologies and histological differences between CHB and 
CHC were evaluated . Influence of anti-viral therapy on VTQ 
levels for CHB and CHC were also investigated . This study 
was approved by the hospital ethics committee in our institu-
tion . Results: As liver fibrosis progressed, the higher Vs values 
got . The optimal cutoff Vs values for F3-4 (advanced fibrosis) 
according to etiologies were 1 .49 m/s for HBV, 1 .43 m/s 
for HCV, 1 .37 m/s for NBNC and the corresponding AUCs 
were 0 .695, 0 .806 and 0 .837, respectively . VTQ tended to 
show lower diagnostic ability for evaluating advanced fibro-
sis in patients with CHB . Vs values for advanced fibrosis in 
CHB were significantly lower than those in CHC (p<0 .05) 
and NBNC (p<0 .05) . As to advanced fibrosis, the propor-
tion of liver fibrosis per unit area in CHB patients was signifi-
cantly lower than that in CHC patients (p<0 .05) . Vs values for 
CHB patients with concurrent nucleotide analog (NA) therapy 
were significantly lower than those for CHB patients without 
NA in F0-2 (p<0 .05), but in F3-4 no statistical significance 
was observed . Vs values for CHC with sustained virological 
response to interferon therapy were significantly lower than 
those for CHC patients without interferon therapy both in F0-2 
(p<0 .0001) and F3-4 (p<0 .05), which indicated the difference 
was more prominent in F0-2 . Discussion and conclusion: The 
inferior diagnostic ability of VTQ for evaluating liver fibrosis 
in CHB than other etiologies may partly be explained by the 
fact that the proportion of collagen fibers per unit area is lower 
in CHB patients than in patients with other etiologies . In both 
CHB and CHC, a significant improvement in liver stiffness after 
anti-viral therapy was observed, particularly in the subgroup of 
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mild fibrosis, not in the subgroup of advanced fibrosis . We thus 
concluded that caution should be exercised when interpreting 
VTQ levels for liver fibrosis in different etiologies and/or differ-
ent treatment regimen .
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Early evaluation of liver disease severity with non-inva-
sive tests in the era of new direct acting antiviral drugs 
(DAAs): a pilot study.
Davide Stradella1, Silvia Gaia1, Ester Vanni1, Emanuela Rolle1, 
Daniela Campion1, Pablo Cortegoso1, Andrea Evangelista3, 
Alessia Ciancio1, Antonina Smedile1, Giorgio Maria Saracco2; 
1Division of Gastroenterology, Department of Medical Sciences, 
University of Turin, Turin, Italy; 2Division of Gastroenterology, 
Department of Oncology, University of Turin, Turin, Italy; 3Depart-
ment of Epidemiology of Tumors, University of Turin, Turin, Italy
Background and aims: Non-invasive tests for liver disease sever-
ity are useful to evaluate changes in liver damage after antivi-
ral therapy and to define the risk of liver disease progression 
and complications . This study prospectively evaluates changes 
in liver fibrosis using non-invasive tests in chronic hepatitis C 
(CHC) patients undergoing therapy with DAAs . Patients and 
methods: Between April 2015 and October 2015 86 CHC 
patients undergoing therapy with DAAs, accordingly to the Ital-
ian Guidelines, were prospectively included . Before and after 
3 months from the end of therapy, clinical, anthropometric, 
biochemical, elastographic and ultrasound (US) parameters 
(steatosis degree, bluntness of liver edges, irregularity of left 
lobe surface, S4 diameter) were collected . The AST to Platelet 
Ratio Index (APRI) and the CH-NISF score (an algorithm includ-
ing ALT, PLTS, US parameters and liver stiffness, available at 
http://health .mafservizi .it/NISF_Calculator/liver .htm) were 
calculated . A control group of 40 CHC subjects, not starting 
therapy and with comparable clinical characteristics, under-
went the same evaluation at basal time and after 6 months . 
Results: Among the 86 CHC patients (age 58±10 years, BMI 
25 .1±4 .1 kg/m2) treated with DAAs, 63% were male, 53% 
were cirrhotic . 73% were affected by gen 1, 11% by gen 2, 
9% by gen 4, 7% by gen 3 . All but one patients achieved 
SVR . ALT levels and APRI score were significantly reduced 
after therapy (ALT 90±66 vs 25±16 IU/mL; APRI 2 .44±2 .22 
vs 0 .69±0 .55; p<0 .001 for both) . Liver stiffness showed a 
significant improvement after therapy (18±12 vs 14±12 .4 Kpa, 
p<0 .0001) . Notably, 53% were defined as F4 before therapy, 
but only 28% remained F4 after DAAs . None of the US fibro-
sis parameters changed, whereas liver steatosis was signifi-
cantly reduced after therapy (p<0 .05), without changes in BMI . 
The mean probability to be F3/F4 and F2 by CH-NISF score 
was significantly reduced after therapy (72±33% vs 67±37%; 
16 .9±21% vs 10 .5±14 .4%, respectively; p<0 .005 for both) . 
Conversely, the mean probability to be F0/F1 increased from 
10 .7±25% to 22 .3±33% (p=0 .0001) after DAAs . None of 
the above parameters showed significant changes in control 
subjects . Conclusions: In CHC patients an improvement of 
liver disease severity, evaluated with non-invasive tests, was 
observed after therapy with DAAs . APRI test and liver stiffness 
were significantly reduced after therapy; conversely US fibrosis 
parameters and CH-NISF score seem to be little affected . We 

speculate that liver stiffness and APRI may be affected by the 
liver inflammatory status . CH-NISF score may be a better tool in 
estimating changes in liver fibrosis after DAAs therapy .
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Diagnostic Value of Transient Elastography for Detection 
of Hepatic Fibrosis in Liver Transplant Recipients: A Sys-
tematic Review and Meta-Analysis
Faisal Kamal1, Muhammad Ali Khan2, Ollie D. Jones2, Kalyan 
R. Bhamidimarri3, Satheesh Nair4,5, Sanjaya K. Satapathy4,5; 
1Medicine, University of Tennessee Health Science Center, Mem-
phis, TN; 2Gastroenterology/Hepatology, University of Tennessee 
Health Science Center, Memphis, TN; 3Transplant Hepatology, 
University of Miami Miller School of Medicine, Miami, FL; 4Sur-
gery, Methodist University Hospital Transplant Institute, Memphis, 
TN; 5Surgery, University Of Tennessee Health Sciences Center, 
Memphis, TN
Background: Several studies have reported diagnostic accuracy 
of TE to assess fibrosis in orthotopic liver transplant (OLT) recip-
ients . We conducted a systematic review and meta-analysis to 
evaluate the cumulative accuracy of TE in comparison to liver 
biopsy for detection of hepatic fibrosis in OLT recipients . Meth-
ods: We searched Medline, Embase, Cochrane databases, 
ISI Web of Science and Scopus from inception to 10/25/15 
to identify studies assessing the diagnostic performance of TE 
to detect fibrosis after OLT . Fibrosis was defined as stage F≥2 
(METAVIR and Scheuer scoring systems) and stage S≥3 (Ishak 
scoring system) . Sensitivity, specificity, positive predictive (PPV) 
and negative predictive values (NPV) of TE were pooled using 
random effects model . Meta-regression analysis was done 
to explore heterogeneity . Publication bias was assessed by 
Egger’s test . Results: A total of 9 studies with 853 patients 
were included in the analysis . Two studies provided separate 
data for diagnostic performance of TE in non-hepatitis C (HCV) 
related fibrosis in OLT recipients . Therefore, a total of 11 stud-
ies were pooled in the meta-analysis . The pooled sensitivity with 
95% CI was 82% (77%, 87%) (I2=68%) . Publication bias was 
detected by Egger’s test (P=0 .05) . The trim and fill test recalcu-
lated the sensitivity as 80% (74%, 85%) . On meta- regression 
analysis, TE had better sensitivity for recurrent HCV fibrosis 
(P=0 .03) . Different cut-off values for liver stiffness in studies 
also accounted for significant heterogeneity (P=0 .003) . The 
pooled specificity was 84% (78%, 89%) (I2=73%), Egger’s 
test detected publication bias and the recalculated specific-
ity was 83% (77%, 88%) . The pooled PPV was 78% (69%, 
85%) (I2=84%) . No publication bias detected (P=0 .06) . Only 
Scheuer scoring system was associated with higher specificity 
and higher PPV (P=0 .03) . The pooled NPV was 85% (75%, 
91%) (I2=88%) . No publication bias was found (P=0 .08) . 
Only different cut-off value of liver stiffness accounted for het-
erogeneity (P=0 .03) . Conclusion: TE appears to be a valuable 
first line, non-invasive modality for assessing fibrosis (Stage≥ 
F2) in OLT recipients. 
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The validity of two-dimensional shear wave ultrasound 
for assessing fibrosis stage in patients with chronic liver 
disease
Sang Gyune Kim1, Jeong-Ju Yoo1, Young Seok Kim1, Bora Lee1, 
Soung Won Jeong1, Jae Young Jang1, Sae Hwan Lee1, Hong Soo 
Kim1, Young Don Kim2, Gab Jin Cheon2, Boo Sung Kim1; 1soon-
chunhyang university hospital, Bucheon si, Korea (the Republic of); 
2Gangneung Asan Hospital, Gangneung, Korea (the Republic of)
Background: Several real-time two-dimensional shear wave 
elastography (2D-SWE) have been developed to assess liver 
fibrosis with readily use of combining elastography and tradi-
tional ultrasound imaging . However, compared with transient 
elastography (fibroscan), the diagnostic accuracy and clinical 
usefulness of these methods were not fully validated . In this 
study, newly developed 2D-SWE (LOGIQ E9, GE healthcare, 
UK) was evaluated for predicting liver fibrosis stage and com-
pared with fibroscan . Methods: Out of 1,395 patients who 
received 2D-SWE during May 2015 to Apr 2016, seventy 
(5 .0%) who failed to get available value of 2D-SWE due to 
obesity and 131 (9 .4%) with high value of AST or ALT were 
excluded in the analysis . Liver biopsy was performed in 177 
patients . 2D-SWE measurement was considered valid when 
homogenous color pattern in a region of interest of at least 
10 mm was shown at 10 different sites . Diagnostic perfor-
mance was calculated using area under the receiver operat-
ing characteristics curve (AUROC) . Results: Patients were male 
predominant (60 .8%), their mean age was 50 .4±12 .4 years 
old and most common etiology of liver disease was hepatitis 
B (40 .3%) followed by alcohol (26 .1%) . Liver fibrosis stage 
consisted of F0 (14 .1%), F1 (12 .4%), F2 (28 .8%), F3 (18 .1%) 
and F4 (26 .6%) . Overall, 2D-SWE was well correlated with 
transient elastography (r=0 .788, P<0 .001) . 2D-SWE median 
values (kPa) increased with increasing stage of liver fibrosis [ 
F0 (5 .0±1 .5), F1 (6 .4±2 .3), F2 (6 .5±2 .0), F3 (9 .0±2 .7), F4 
(12 .7±2 .9)] (p for trend <0 .001) . For the diagnosis of liver 
cirrhosis, AUROCs and optimal cutoff of 2D-SWE were 0 .928 
(95% confidence interval [CI], 0 .890-0 .967) and 10 .1 kPa . 
The sensitivity, specificity, positive predictive value and neg-
ative predictive value for predicting cirrhosis were 82 .2%, 
92 .2%, 78 .7% and 93 .7% respectively . For diagnosing sig-
nificant liver fibrosis (≥F2), AUROCs and optimal cutoff of 
2D-SWE were 0 .913 (95% CI, 0 .870-0 .956) and 7 .99 kPa . 
Conclusions: With good comparability to fibroscan and avail-
ability of a conventional ultrasound examination, Two-dimen-
sional SWE is an useful tool for stratifying liver fibrosis stage 
and diagnosing liver cirrhosis .
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Utility of MELD-XI in Congestive Hepatopathy
Nyingi Kemmer, Edson S. Franco, Angel Alsina; tampa general 
hospital, Tampa, FL
Congestive (i .e . cardiac) hepatopathy comprises a wide clin-
ical spectrum ranging from mild transaminitis to cardiac cir-
rhosis . Liver biopsy is the gold standard tool used for the risk 
stratification of patients with hepatic dysfunction undergoing 
advanced heart therapies such as ventricular assist device 
(VAD) or heart transplant . Though the MELD score is a good 
marker for severity of liver disease, MELD-XI (MELD eXcluding 
INR) is more accurate in patients on anticoagulation . Since 
patients with congestive hepatopathy are often on anticoagula-
tion, the aim of this study is to determine the utility of MELD-XI 
as a non-invasive risk stratification tool in this population . Meth-
ods: Retrospective analysis of all patients at our institution with 
congestive hepatopathy undergoing evaluation for either VAD 
or heart transplant . Data extracted included demographics 
(age, gender and ethnicity), laboratory tests (complete meta-
bolic panel, PT/INR), cardiac echo parameters, liver biopsy 
and liver hemodynamics: free hepatic pressure (FHP), wedge 
hepatic pressure (WHP) and Hepatic pressure gradient . Liver 
biopsy was graded based on congestive hepatic fibrosis scor-
ing system and classified as stage 0 (no fibrosis), Stage1/2 
(early fibrosis) and stage 3/4 (advanced fibrosis) . MELD-X1 
was calculated using the formula: 5 .11 x log (total bilirubin) + 
11 .76 x log (creatinine) + 9 .44 . Results: The study population 
(n=57) had a median age of 44 years (27-73 years), predom-
inantly male and Caucasian . Patients were grouped into 3 
cohorts based on liver biopsy stage: (A) No fibrosis (n=11), 
(B) Early fibrosis (n=23) and (C) Advanced fibrosis (n=23) . 
The median MELD-X1 was 16 .6 (group A) 16 .7 (group B) and 
19 .3 (group C) . The median FHP was 12 .9 mmHg (group A) 
12 .9 mmHg (group B) and 16 .6 mmHg (group C) . The median 
WHP was 13 .1 mmHg (group A) 16 .4 mmHg (group B) and 
21 .6 mmHg (group C) . There was no significant difference in 
MELD-XI between Group A (no fibrosis) and B (early fibrosis) 
but there was a significant difference in group A and B versus 
group C (advanced fibrosis) . MELD-XI > 16 .6 was significantly 
associated with advanced fibrosis (stage 3/4) (p=0 .038) Con-
clusion: Our study supports MELD-XI as a valid non-invasive 
tool for the assessment of liver dysfunction in this population . 
Therefore it serves as a useful tool to aid hepatologists, cardi-
ologists and cardiothoracic surgeons in the decision-making 
and selection of patients with hepatic dysfunction undergoing 
evaluation for advanced heart therapies . Future large prospec-
tive study to validate the role of MELD-XI as a non-invasive 
predictive tool is needed .
Disclosures:
The following people have nothing to disclose: Nyingi Kemmer, Edson S . Franco, 
Angel Alsina

664
Point shear wave elastography has high diagnostic 
accuracy for staging of liver fibrosis in patients with 
chronic hepatitis B or C infection
Marjolein van Tilborg1, Ioan Sporea2, Ruxandra G. Mare2, 
Nagma Yousoufi1, Bettina E. Hansen1, Robert J. de Knegt1; 1Gas-
troenterology and Hepatology, Erasmus MC University Medical 
Center Rotterdam, Rotterdam, Netherlands; 2Gastroenterology 
and Hepatology, Victor Babes University Timisoara, Timisoara, 
Romania
Background and aim Non-invasive evaluation of liver fibrosis is 
important in determination of prognosis and treatment strategy 
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in patients with chronic hepatitis B (HBV) and C (HCV) virus 
infection . Vibration controlled transient elastography (TE) is 
a well-established method for assessment of liver stiffness (LS) 
and staging of liver fibrosis . Point shear wave elastography 
(pSWE) is a novel technique that measures the speed of an 
acoustic wave through the liver to determine LS . This method 
is integrated in an ultrasound device and could therefore result 
in more accurate assessment of liver fibrosis due to real time 
imaging . The aim of this study was to determine diagnostic 
performance of pSWE for staging of liver fibrosis in patients 
with chronic HBV and HCV infection . Methods In this inter-
national multicenter study, patients with chronic HBV and/or 
HCV infection underwent TE and pSWE LS measurement . TE 
was performed with Fibroscan® (Echosens, Paris, France) and 
pSWE was performed with ElastPQ®, which is implemented in 
the EPIQ 7 ultrasound system (Philips Medical Systems, Bothel, 
USA) . Successful TE was defined as 10 successful measure-
ments with an interquartile range of ≤30% of the median . A 
minimum of 10 successful pSWE measurements was required . 
TE cut off points for significant fibrosis (≥F2), advanced fibrosis 
(≥F3) and cirrhosis (≥F4) were 7 .0, 9 .5 and 14 .5 kiloPascal 
(kPa) . Diagnostic accuracy of pSWE was assessed by calculat-
ing the area under the receiver operating characteristic curve 
(AUROC), using TE as a reference . Results For 265 patients 
both a successful TE and pSWE measurement were available . 
The majority was femaIe (54%), mean age was 53 years and 
67% of patients had chronic HCV infection . Median (IQR) LS 
assessed by TE and pSWE was 10 .7 (5 .6-21 .2) kPa and 7 .5 
(4 .6-17 .3)kPa . There was a significant linear correlation (r: 
0 .86, p< 0 .001) between TE and pSWE measurements and 
the linear regression of the Bland and Altman plot was non-sig-
nificant (p=0 .19), proving similar performance . The AUROC 
(95% confidence interval (CI)) was 0 .94 (0 .91-0 .96) for ≥F2, 
0 .96 (0 .94-0 .98) for ≥F3 and 0 .96 (0 .94-0 .98) for ≥F4 . Sen-
sitivity and specificity (95% CI) for pSWE were 90 .1% (84 .4-
94 .2) and 76 .9% (67 .6-84 .6) for a cut off point of 5 .39 kPa 
for ≥F2, 93 .6% (88 .2-97) and 86 .3% (79-91 .8) for a cut off 
point of 6 .39 kPa for ≥F3, and 95 .3% (89 .3-98 .5) and 85 .5% 
(79 .1-90 .6) for a cut off point of 8 .63 kPa for ≥F4, respec-
tively . Conclusion pSWE performed by the novel elastPQ® 
method has high diagnostic accuracy for staging of liver fibro-
sis in patients with chronic HBV and HCV infection .
Disclosures:
Robert J . de Knegt - Advisory Committees or Review Panels: Roche, Norgine, 
Janssen Cilag, AbbVie; Grant/Research Support: Roche, Janssen Cilag, BMS, 
AbbVie, Philips; Speaking and Teaching: Gilead, Roche, Janssen Cilag, AbbVie
The following people have nothing to disclose: Marjolein van Tilborg, Ioan 
Sporea, Ruxandra G . Mare, Nagma Yousoufi, Bettina E . Hansen
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Serum Wisteria floribunda agglutinin-positive Mac-2 
binding protein levels correlated with necroinflamma-
tion and fibrosis activities in chronic hepatitis B patients
Danny Wong1,2, Wai-Kay Seto1,2, James Fung1,2, Chun Kong 
Chong1, Ching-Lung Lai1,2, Man-Fung Yuen1,2; 1Medicine, The 
University of Hong Kong, Hong Kong SAR, Hong Kong; 2State Key 
Laboratory for Liver Research, The University of Hong Kong, Hong 
Kong, Hong Kong
Background: Wisteria floribunda agglutinin-positive Mac-2 
binding protein (WFA+-M2BP), a novel non-invasive marker 
for liver fibrosis/cirrhosis, has been assessed in hepatitis C 
patients . We aimed to examine the relationship between 
WFA+-M2BP and histologic activities in chronic hepatitis B 
(CHB) patients . Patients and Methods: Serum WFA+-M2BP lev-
els were measured in 325 treatment-naïve CHB patients (male/
female: 228/97; mean age: 38) with liver biopsies, and were 

expressed as cut-off index (COI) . Necroinflammation was 
graded, based on the Knodell histologic activity index (HAI), 
as no/minimal (HAI 0–3; n=99); mild (HAI 4–8; n=122); 
moderate (HAI 9–12; n=91); and severe (HAI 13–18; n=13) . 
Fibrosis were graded, based on the Ishak score, as no/minimal 
(score 0–1; n=148); moderate (score 2–3; n=127); advanced 
(score 4–5; n=44); and cirrhosis (score 6; n=6) . Results: The 
median WFA+-M2BP level was 0 .35 COI (range 0 .1–2 .97) . 
WFA+-M2BP level correlated with necroinflammation grades 
(P=0 .003) . Patients with moderate/severe necroinflammation 
(HAI≥9) had a higher median WFA+-M2BP level (0 .43 COI) 
than patients with mild/minimal (HAI<9) necroinflammation 
(0 .32 COI; P=0 .0003) . A cut-off of 0 .515 COI predicted 
severe necroinflammation, with an area under the receiver 
operating characteristic curve (AUROC) of 0 .682 . There was 
also a proportional increase in the median WFA+-M2BP levels 
with fibrosis stages (P<0 .0001; Figure 1) . There were signifi-
cant differences between patients with different fibrosis stages 
(advanced fibrosis/cirrhosis vs . moderate fibrosis: P<0 .0001; 
moderate vs . no/minimal fibrosis: P=0 .012) . A cut-off of 0 .455 
COI predicted advanced fibrosis/cirrhosis (AUROC = 0 .731) . 
Conclusions: Serum WFA+-M2BP levels correlated well with 
histologic findings . It may become another useful non-invasive 
marker for necroinflammation and fibrosis activities in CHB 
infection .

Figure 1. Median WFA+-M2BP levels in patients with different 
fibrosis stages .
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Graft fibrosis after paediatric liver transplantation: 20 
years of follow-up
Jeremy K. Rajanayagam1, Steffen Hartleif5, Wolfram Haller1, Dom-
inique Debray6, Henkjan J. Verkade7, Valerie A. McLin4, George V. 
Mazariegos3, Helen M. Evans8, Ekkehard Sturm5, Bjorn Fischler10, 
Florence Lacaille9, Rene Scheenstra11, Annette S. Gouw7, James E. 
Squires3, Silvia Malenicka10, Emmanuel M. Gonzales12, Anthony 
J. Demetris13, Stefan G. Hubscher2, James Hodson2, Deirdre A. 
Kelly1; 1Hepatology, BIrmingham Children’s Hospital, Birmingham, 
United Kingdom; 2Queen Elizabeth Hospital, Birmingham, United 
Kingdom; 3Children’s Hospital of Pittsburgh, Pittsburgh, PA; 4Hôpi-
taux Universitaires de Genève, Geneve, Switzerland; 5University 
Children’s Hospital Tübingen, Tubingen, Germany; 6Hôpitaux de 
Paris, Paris, France; 7Universitair Medisch Centrum Groningen, 
Groningen, Netherlands; 8Starship Children’s Hospital, Auckland, 
New Zealand; 9Necker Enfants Malades, Paris, France; 10Kar-
olinska University Hospital, Stockholm, Sweden; 11University of 
Groningen, Groningen, Netherlands; 12Bicentre, Paris, France; 
13University of Pittsburgh Medical Centre, Pittsburgh, PA
Background: The histological outcome of idiopathic graft fibro-
sis in asymptomatic pediatric liver allograft recipients is well 
documented, but the long-term outcome is unclear . Aim: To 
describe the risk factors and 20-year outcomes for children with 
liver allograft fibrosis on 10 year protocol biopsy . Methods: 
We reviewed the 20-year clinical outcome of 300 asymptom-
atic (ALT<50 IU/L) children from 8 international liver transplant 
centers who underwent 10-year protocol biopsies . Histologi-
cal findings were correlated with significant clinical endpoints 
including re-transplantation and survival . Results: In the 10-year 
biopsies, normal or near normal histology was reported in 68 
(23%); periportal or central fibrosis without bridging in 142 
(47%); 61 (20%) had bridging fibrosis and 29 (10%) cirrho-
sis . Significant predictors of all types graft fibrosis vs normal 
included recipients’ negative for CMV at time transplant (OR 
1 .88 (1 .02-3 .44; p=0 .042)); prior episodes of biopsy-proven 
rejection (OR 1 .86 (1 .05-3 .32; p=0 .035)); positive serum 
autoantibodies (OR 2 .97 (1 .11-7 .96; p=0 .030)); and mainte-
nance immunosuppression including steroids (OR 1 .95 (1 .09-
3 .49); p=0 .024)) . Fibrosis was not found to be significantly 
associated with transplant related factors such as, cold isch-
emic time (p=0 .440), age at time of transplantation (p=0 .342), 
or the type of graft (p=0 .757) . By 20 years (n=108), 6 children 
were re-transplanted, 5 with unexplained cirrhosis and 1 sec-
ondary to hepatic artery thrombosis, giving a KM estimated 
death-censored re-transplantation rate of 3% at 20 years . Of 
patients re-transplanted for unexplained cirrhosis, all had either 
bridging fibrosis or cirrhosis at 10-year biopsy . Ten patients 
had died by last follow-up, including one post re-transplanta-
tion . Of these 10, 5 died from liver failure due to cirrhosis and 
5 from unrelated causes . Of those who died from cirrhosis, 
all had fibrosis at 10-year biopsy (2 mild fibrosis; 2 bridging 
fibrosis; 1 cirrhosis) . Summary & Conclusion: 77% of patients 
transplanted in childhood developed mild fibrosis or cirrhosis 
in protocol liver biopsies 10 years post transplant . Potentially 
modifiable factors associated with fibrosis include episodes of 
ACR, positive serum autoantibodies, and the use of steroids . 
Liver allograft fibrosis determined on 10 year protocol biopsy 
may lead to cirrhosis and liver failure with graft loss or mortal-
ity by the second decade post pediatric liver transplantation .
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667 ♦
Incidence of hepatic artery thrombosis in pediatric liver 
transplant patients: is there a role for vasodilators? 
Sarah R. Stiehl1, Ana Catalina Arce-Clachar1, Trina S. Hemmel-
garn1, Sara O’hara2, John Bucuvalas1, Greg Tiao3, Rohit Kohli1; 
1Gastroenterology, Cincinnati Children’s Hospital Medical Cen-
ter, Centerville, OH; 2Radiology, Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH; 3Surgery, Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH
Introduction: Hepatic artery thrombosis (HAT) is a major cause 
of recipient morbidity and graft loss post pediatric liver trans-
plant (LT) . We sought to determine if preemptive treatment 
with vasodilators and/or calcium channel blockers peri-oper-
atively, was associated with a decreased incidence of HAT 
post-pediatric LT . Methods: After IRB approval, we reviewed 
all patients that underwent primary LT at Cincinnati Children’s 
Hospital Medical Center between January 2010 and April 
2015 . Demographic, clinical, surgical and imaging data were 
collected . HAT was defined as absence of flow within 30 days 
post op, suspected by doppler ultrasound and confirmed by 
cross sectional imaging or operative exploration . The data 
was divided into two cohorts . Cohort 1 included patients trans-
planted from January 2010 to April 2014 where standard of 
care was provided . Cohort 2 included patients transplanted 
from May 2014 to April 2015, where a new vasodilator pro-
tocol was implemented as a preventive measure for HAT . The 
vasodilator protocol comprised of treatment with intravenous 
(IV) vasodilators if arterial vasospasm was encountered in the 
OR and amlodipine started on post-operative day 1-3 . Results:  
We had a total of 102 primary LT in the study . The mean recip-
ient age was 5 .24 ± 5 .5 years, mean donor age was 14 .3 
± 11 .3 years, 50% were male, and 95% received deceased 
donor grafts (50 .5% whole organ and 49 .5% technical vari-
ant) . 43 .56% were exposed to at least one IV vasodilator 
(nitroglycerin, nitroprusside, or nicardipine) (1 agent=84 .1%; 
2 agents=15 .9%) while 23 .8%, 5 .88%, and 4 .7% received 
heparin, TPA, and alprostadil, respectively . Cohort 1 had 85 
patients and 17 patients were in cohort 2 (post vasodilator 
protocol implementation) . Five patients in cohort 1 had HAT 
(5 .88%), while no episode of HAT was documented in cohort 
2 (0%) . We found no association between warm and cold 
ischemia time, use of interposition grafts, variant anatomy, 
arterial anastomosis type, anastomosis/surgical closures type 
with the development of HAT . All patients received amlodipine 
post-transplant; the median post-op start day was 3 (1-26) in 
cohort 1 and was 2 (0-4) in cohort 2 . Interestingly, of the 5 
patients that had HAT in cohort 1, none were on IV vasodila-
tors before developing HAT . Conclusion: Preemptive treatment 
with vasodilators may be of benefit in pediatric liver trans-
plantation . A prospective study with standard monitoring of 
radiological changes and implementation of vasodilator use 
post-LT may help better understand the role of vasodilators in 
decreasing the incidence of HAT in pediatric recipients .
Disclosures:
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Waitlist and post-transplantation outcomes in liver 
transplant registrants and recipients ages 18-24 years 
old: analysis of the UNOS database
Noelle Ebel1,2, Evelyn Hsu1,2, Kristin Berry3, Simon Horslen1,2, 
George N. Ioannou3; 1Seattle Children’s Hospital, Seattle, WA; 
2Pediatrics, University of Washington School of Medicine, Seattle, 
WA; 3Veterans Affairs Puget Sound Health Care System, Seattle, 
WA
We aimed to describe liver transplantation waitlist and 
post-transplantation outcomes in 18-24 year olds compared 
to both younger (0-17 year old) and older (25-34 year old) 
registrants (n=13,979) and recipients (n=8,718) utilizing 
national data from the United Network for Organ Sharing 
from February 2002 to March 2015 . We used competing 
risks analysis to examine the association between age at list-
ing and the competing waitlist outcomes of transplantation, 
death or drop-out and used a Cox proportional hazards 
regression model to study the association between age at 
transplantation and post-transplantation graft and patient sur-
vival . Among non-Status 1A registrants, both 0-17 and 25-34 
year olds were less likely to experience drop-out from the wait-
ing list compared to 18-24 year olds (adjusted sub-hazard 
ratio [ASHR] 0-5 years old=0 .36, 6-11=0 .29, 12-17=0 .48, 
18-24=1 .00, 25-34=0 .82) and 0-17 year olds were more 
likely to be transplanted compared to 18-24 year old regis-
trants (ASHR 0-5 years old=1 .94, 6-11=2 .04, 12-17=1 .49, 
18-24=1 .00, 25-34=1 .05) . While recipients aged 18-24 
years had a similar risk of graft failure compared to all other 
age groups, late graft loss (>365 days after transplantation) 
was more likely to occur in adolescents and adults compared 
to children 0-11 years old (proportion 0-5 years old=0 .23, 
6-11=0 .36, 12-17=0 .67, 18-24=0 .62, 25-34=0 .53) . Most 
strikingly, younger and older age groups had significantly 
lower post-transplant mortality compared to 18-24 year olds 
(adjusted hazard ratio 0-5 years olds=0 .53, 6-11=0 .48, 
12-17=0 .70, 18-24=1 .00, 25-34=0 .77) . This may be related 
to lower likelihood of re-transplantation after graft failure in 
18-24 year olds (odds ratio 0-5 years old=2 .53, 6-11=2 .78, 
12-17=2 .00, 18-24=1 .00, 25-34=1 .34) . We describe for the 
first time worse waitlist and post-transplant outcomes in 18-24 
year olds compared to both younger and older age groups 
among liver transplant registrants and recipients in the United 
States from 2002-2015 .
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669
Impaired glucose tolerance in pediatric liver transplant 
recipients is associated with inadequate insulin secre-
tion: impact of tacrolimus, puberty, and overweight
Emily R. Perito1,2, Robert H. Lustig3, Philip Rosenthal1; 1Pediatric 
Gastroenterology, University of California, San Francisco, San 
Francisco, CA; 2Epidemiology and Biostatistics, University of Cal-
ifornia, San Francisco, San Francisco, CA; 3Pediatric Endocrinol-
ogy, University of California, San Francisco, San Francisco, CA
Purpose: Impaired glucose tolerance (IGT) is common in pedi-
atric liver transplant recipients, but its mechanism has not been 
elucidated . We evaluated the impact of tacrolimus (tac) expo-
sure, puberty and overweight on IGT . Methods: Cross-sectional 
study of patients ≥1 year from liver transplant, on stable immu-
nosuppression and ≤5mg steroids . Oral glucose tolerance test 
(OGTT) done with glucose 1 .75 g/kg, max 75g . IGT was 
glucose ≥140mg/dL at 120 min . Corrected insulin response 
(CIR) calculated at 30, 60, 120 min: (InsX * 100)/(GlucX 
(GlucX-70)) . Low CIR reflects relative hyposecretion of insulin; 
high CIR indicates hypersecretion . Results: Our cohort (n=77) 
was 8 .1-30 .2yrs of age and 1 .1-24 .7yrs post-transplant . 31% 
had IGT; 69% had normal glucose tolerance (NGT) . CIR60 
and CIR120 were lower in the IGT than the NGT (median 
CIR60=0 .77 v . 0 .57, CIR120=0 .96 v . 0 .57, p<0 .03) . NGT 
subjects increased their CIR over the OGTT (p<0 .01 test for 
trend) . In the IGT, CIR was flat despite increasing glucose 
(p=0 .6) . Subjects with tac trough >6ng/mL at study visit (n=15) 
had lower CIR60 and CIR120 than those off calcineurin inhib-
itors (n=8) and those with trough ≤6ng/mL (n=46, p<0 .05 ) . 
Subjects on tac with trough >6 ng/mL and >6yrs from trans-
plant had the lowest CIR60 and CIR120 . (FIG) NGT pubertal 
subjects (Tanner 2-4, n=15) had higher CIR than IGT pubertal 
(n=8) (median CIR60=0 .73 v . 0 .54, CIR120=1 .25 v . 0 .48, 
p<0 .05) . NGT overweight subjects (n=14) had higher CIR than 
IGT overweight (n=6); differences did not reach significance 
(CIR60=1 .31 v . 0 .63, CIR120=1 .72 v . 0 .87) . Conclusion: 
IGT was characterized by insulin hyposecretion . Subjects with 
tac trough ≥6ng/mL and ≥6yrs from transplant had the lowest 
CIRs, but CIR suppression appeared to be reversible with low 
or no tac . Those at-risk for IGT because of insulin resistance—
overweight and pubertal subjects—maintained NGT if they 
could increase CIR during OGTT .
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670
Decreased Graft Survival in African Americans after 
Pediatric Liver Transplantation
Gillian Noel, Jane Gralla, Shikha Sundaram; University of Colo-
rado/Children’s Hospital Colorado, Denver, CO
African-Americans(AA) experience poorer health outcomes 
for many diseases compared to other races . Adult studies 
demonstrate racial disparities in organ transplant evaluation, 
perioperative care and outcomes . The existence and extent of 
health disparities in the pediatric liver transplant population 
are largely unknown . Objective: To determine if racial dispar-
ities exist in pediatric liver transplant (LT) and their potential 
impact on graft outcome . Methods: A retrospective cohort study 
of pediatric LT recipients was conducted using the Scientific 
Registry of Transplant Recipients database (March 1, 2002- 
December 31, 2014) . Demographic, clinical, and outcome 
data were analyzed . Graft survival of AA subjects was com-
pared to all other races . Results: 6169 subjects, 0-17 years 
old, without a prior transplant were included . AA subjects were 
less likely to have private insurance (32% vs 52%, p<0 .001), 
receive living donor transplants (7% vs 12%, p<0 .001), and 
receive exception points (27% vs . 36%, p<0 .001) compared 
to non-AA subjects . There were no significant differences in 
listing by Status 1A or Status 1B (p=0 .3), but AAs had higher 
mean calculated MELD/PELD scores at the time of transplant 
(15 vs 13, p<0 .001) compared to other races . Ten-year graft 
survival in AA recipients was significantly lower (67 .7%) than 
non-AA recipients (77 .0%, p=0 .001, Figure 1) with a hazard 
ratio (HR) of 1 .27 (95% CI 1 .11-1 .46) . Age, diagnosis (biliary 
atresia vs . other), donor type (deceased vs . living), insurance 
type, Status 1, and presence of exception points were signifi-
cantly related to graft outcome . Controlling for these factors 
in a multivariable analysis, AA race continued to have a sig-
nificant impact on graft survival (HR 1 .22, 95% CI 1 .06-1 .40 
p=0 .007) . Conclusions: African-American children experience 
poorer graft survival after liver transplantation than children of 
other races . Identifying such health disparities is the initial step 
in providing equitable health care to all children receiving liver 
transplants . Future research is necessary to investigate potential 
causes and interventions for these disparate outcomes .

Figure 1 .
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Accuracy of Fibrosis Scores in Determining the Presence 
of Advance Fibrosis in Young Patients after Liver Trans-
plantation
Mohammad Nasser Kabbany1, Praveen Kumar Conjeevaram 
Selvakumar1, Vera F. Hupertz1, Rocio Lopez1, Naim Alkhouri2; 
1Pediatric Gastroenterology and Hepatology, Cleveland Clinic 
Foundation, Cleveland, OH; 2Digestive Disease Institute, Cleve-
land Clinic Foundation, Cleveland, OH
Background:  Liver biopsy is still considered the gold standard 
to stage fibrosis in chronic liver disease . However, it is an inva-
sive procedure and can be associated with complications . Sev-

eral scoring systems have been studied to non-invasively predict 
the presence of advanced fibrosis in patient with chronic liver 
disease in general . Those scores have not been well studied in 
liver transplant patients and particularly in children and young 
adults . Aim:  Evaluate the performance of three commonly used 
fibrosis scores in assessing the presence of advanced fibrosis in 
children and young adults after orthotopic liver transplantation 
(OLT) . Methods: Our study included young patients who under-
went liver biopsy post-OLT and had laboratory values within 
one month of the biopsy . Fibrosis in the transplanted graft was 
determined by an experienced pathologist (F0-4) . We defined 
advanced fibrosis as F3-4 . The following fibrosis scores were 
calculated: AST/ALT ratio, AST/ platelet ratio index (APRI), 
and FIB-4 Index . Receiver operating characteristic (ROC) curve 
analysis was done to assess the performance of different scores 
for predicting advanced fibrosis . A p < 0 .05 was considered 
statistically significant . Results: A total of 232 biopsies were 
analyzed . Average age of patients at the time of OLT was 
9 .4±7 .8 years and at the time of liver biopsy was 13 .6±8 .6 
years . The most common indication for OLT was biliary atresia 
39 .3% followed by autoimmune hepatitis 23 .2% and intra-
hepatic cholestatic diseases 21 .4% . 115 (49 .6%) biopsies 
had no fibrosis, 35 (15 .1%) had F1, 40 (17 .2%) had F2, 32 
(13 .8%) had F3, and 10 (4 .3%) had F4 . Advanced fibrosis 
(F3-4) was found in 42(18 .1%) biopsies . FIB-4 was significantly 
higher in patients with advanced fibrosis compared to those 
without advanced fibrosis with median value of 1 .1 [0 .7, 3 .0] 
and 0 .6 [0 .2, 1 .4] respectively (p= 0 .02); however, FIB-4 had 
poor accuracy to diagnose advanced fibrosis with significant 
overlap and AUC of 0 .68 (CI 0 .56-0 .81) . AST/ ALT and APRI 
were not significantly different between patients with and with-
out advanced fibrosis (p value > 0 .05 for all) . Conclusion: 
Noninvasive hepatic fibrosis scores developed in adults had 
poor performance in diagnosing significant fibrosis in children 
post-OLT . Our results highlight the urgent need to develop a 
reliable pediatric fibrosis score and to investigate the accuracy 
of novel imaging modalities in this population .
Disclosures:
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ion, BMS, Intercept; Grant/Research Support: Alexion ; Speaking and Teaching: 
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Portal infiltrate is associated with histological subtype 
and donor-specific antibody profile in protocol liver 
biopsies following pediatric liver transplantation
Vladimir Cousin2, Anne-Laure Rougemont3, Dominique Belli1,2, 
Sylvie Ferrari-Lacraz4, Jean Villard4, Valerie A. McLin2; 1Pediat-
ric, Geneva University Hospital, Geneve, Switzerland; 2Gastroen-
terology and Hepatology, Geneva University Hospital, Geneva, 
Switzerland; 3Pathology, Geneva University Hospital, Geneva, 
Switzerland; 4Transplant Immunology Unit and National Reference 
Laboratory for Histocompatibility, Geneva University Hospital, 
Geneva, Switzerland
Introduction: The cellular infiltrate in protocol biopsies (pLB) 
following pediatric liver transplantation (LT) remains mostly 
uncharacterized and its association with donor specific anti-
bodies (DSA) or patients characteristics unknown . We aimed 
to analyze the cellular infiltrate in pLB and to identify asso-
ciations with clinical and serological factors . Methods: PLB 
obtained between 2000 and 2015 in patients with ALT<50 
U/L, gGT<50 U/L, at least one year after transplantation and 
at least one year after a previous biopsy . PLB were stained for 
CD3, CD4, CD8, CD68, MUM1 and FoxP3 expression and 



334A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

each cell type counted per 1000 micrometer2 using NIS-Ele-
ment® v .4 .2 in portal tract . Serum samples obtained nearest 
the time of biopsy were analyzed for the presence of DSA 
using Luminex technology . We defined pLB phenotypes using 
a combination of Metavir score and a detailed description of 
inflammation and fibrosis . Results: 44 biopsies (44 patients) 
were obtained between 2-15 years post LT . Inflammation was 
present in 75% of pLB and fibrosis in 54% . Only 11 .4% of 
pLB were normal . pLB were divided into four phenotypes: 
normal (N), minimal (MI)- and severe inflammation (SI), and 
fibrosis (F) . Inflammation was characterized by a denser portal 
infiltrate of CD3+ (p=0 .001) and CD20+ (p=0 .02) and was 
associated with class (p=0 .01) and number (p=0 .005) of de 
novo DSA, and with C1q biding (C1q+) DSA (p=0 .01) . Biop-
sies without inflammation were characterized by a CD68-rich 
infiltrate (p=0 .01) . T cell (CD3+) and macrophages (CD68+) 
were the 2 most frequent cell-types observed . The following 
cell-types were more numerous in the presence of de novo 
DSA: CD3+ (p<0 .001), CD8+ (p<0 .001), CD4+ (p=0 .002) 
and CD20+ (p=0 .04) . Moreover, CD3+ (p=0 .04) and CD8+ 
(p=0 .04) counts were significantly higher in presence of C1q+ 
DSA . Patients with SI had significantly more de novo DSA 
than the normal (p=0 .009) and fibrotic (p=0 .02) phenotypes . 
Moreover, there was a significantly higher number of de novo 
DSA in SI compared to N (p=0 .02), F (p=0 .005) or MI pLB 
(p=0 .04) Conclusion: In pLB, portal infiltrate varies accord-
ing to histological subtype and is characterized by a T-cell 
rich infiltrate in which T-cell subtypes are strongly associated 
with the presence of de novo DSA, C1q+ DSA, and number 
of DSA . Conversely, the portal tracts of biopsies with fibrosis 
are enriched for CD68+ macrophages . Taken together these 
findings shed light on the crosstalk between the humoral and 
cellular responses in the clinically quiescent allograft which 
may inform treatment modalities in the future .
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Toll-like receptor (TLR) – 4 & 9 mediated Inflammasome 
activation may drive Regulatory T cell (Treg) plasticity in 
De Novo Autoimmune Hepatitis (DAIH)
Adam Arterbery1, Mercedes Martinez3, Steven J. Lobritto3, Yaron 
Avitzur2, Udeme D. Ekong1; 1Pediatrics, Yale University, New 
Haven, CT; 2Division of Gastroenterology, Hepatology, and Nutri-
tion, Hospital For Sick Children, Toronto, ON, Canada; 3Division 
of Pediatric Gastroenterology, Hepatology, and Nutrition, Colum-
bia University Medical Center, New York, NY
Background: We have reported that CD14+ monocytes isolated 
from peripheral blood of patients with DAIH drives the differen-
tiation of Tregs to IFN-γ secreting, TH1-like Tregs, with paralysis 
of Treg suppressive function, in an IL-12 dependent manner1 . 
Given that these monocytes constitutively secrete IL-1β, a sig-
nature cytokine of inflammasome activation, we sought to 
investigate if inflammasome activation of CD14+ monocytes 
mediates Treg differentiation to TH1-like Tregs . Methods: Blood 
was obtained from liver transplanted (LT) recipients with DAIH 
(n=6), LT recipients without DAIH, with normal allograft function 
(LTC) (n=16), & healthy non-transplanted children (HC) (n=13) . 
1) CD14+ monocytes isolated from peripheral blood mono-
nuclear cells (PBMCs) were stimulated with lipopolysaccha-
ride (LPS) for 24-hours, and: (i) stained for intracellular IL-1β; 
(ii) RNA harvested for qRT-PCR for pro- IL-1β; (iii) protein har-
vested for western blot of inflammasome-associated proteins . 2) 

DNA was harvested from sera for measurement of high mobil-
ity group protein B1 (HMGB1), nuclear, and mitochondrial 
DNA (i .e . damage associated molecular patterns - DAMPs) 
by qRT-PCR . Comparison of quantitative variables between 
2 groups performed using Wilcoxon rank-sum test . P<0 .05 
statistically signifcant . Results: CD14+ monocytes from patients 
with DAIH display: 1) increased NLRP3-ASC-Caspase-1 medi-
ated inflammasome activation upon LPS-stimulation compared 
to CD14+ monocytes from HC; 2) increased expression of pro-
IL-1β compared to HC and LTC (p<0 .02); & 3) enhanced pro-
duction of IL-1β compared to CD14+ monocytes from HC and 
LTC (p<0 .03) . Increased DAMPs expressed in sera of patients 
with DAIH compared to HC and LTC (p<0 .005) . Conclusion: 
HMGB1, nuclear & mitochondrial DNA (i .e . DAMP’s) released 
from injured cells activate pattern recognition receptors (PRR) 
such as toll-like receptors (TLRs) with resultant TLR-4 & 9 medi-
ated upregulation of pro-IL-1β & subsequent inflammasome acti-
vation . Inflammasome activation is therefore a possible trigger 
for monocyte activation in patients with DAIH & may thus drive 
Treg differentiation to IFN-γ secreting, TH1-like Tregs with resul-
tant paralysis of Treg suppressive function . 1 . Arterbery AS, 
Osafo-Addo A, Avitzur Y, Ciarleglio M, Deng Y, Lobritto SJ, 
Martinez M, Hafler DA, Kleinewietfeld M, Ekong UD . 2016 . 
Production of Proinflammatory Cytokines by Monocytes in Liv-
er-Transplanted Recipients with De Novo Autoimmune Hepatitis 
Is Enhanced and Induces TH1-like Regulatory T Cells . Journal of 
Immunology . 196(10):4040-51 .
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Human neonatal hepatocytes have higher viability, 
higher function and lower innate immunogenicity than 
adult hepatocytes, making them an ideal cell for trans-
plantation 
Charlotte A. Lee1,2, Sharon Lehec2, Anil Dhawan1,3, Shirin E. Khor-
sandi2, Ragai R. Mitry1,2, Valeria Iansante1,2, Simon Walker1,2, 
Paradzai Chitongo4, Raquel Fernandez-Dacosta1,2, Celine 
Filippi1,3, Nigel Heaton2, Sanjay Bansal3, Emer Fitzpatrick1,3; 
1School of Life Sciences and Medicine, King’s College London, 
London, United Kingdom; 2Institute of Liver Studies, King’s College 
London, London, United Kingdom; 3Pediatric Liver Centre, King’s 
College London, London, United Kingdom; 4Viapath, King’s Col-
lege Hospital, London, United Kingdom
Objectives: Hepatocyte transplantation is an alternative to solid 
organ liver transplantation for children with liver based meta-
bolic disease or acute liver failure . Currently the technique is 
limited by poor quality donor organs that result in low viability, 
function and early cell loss . Neonatal livers as a cell source may 
overcome these limitations and significantly improve outcome . 
Neonatal livers are infrequently used for organ transplantation 
due to the high incidence of technical complications . The aim 
of this work was to compare the viability, function and immuno-
genicity of neonatal and adult hepatocytes . Methods: Human 
neonatal hepatocytes (NH) and adult hepatocytes (AH) were 
isolated using collagenase perfusion . Viability was assessed 
using MTT . Function was determined using albumin, urea and 
cytochrome P450 assays . A Chandler loop model using ABO-
matched blood was used to compare NH and AH innate immu-
nogenicity . Plasma was also analysed for cytokine expression 
(IL-2, IL-4, IL-6, IL-8, IL-10, VEGF, IFN-γ, TNF-α, Il-1a, IL-1b, 
MCP-1) using a Cytokine Panel Randox Array Chip . Results: 
Hepatocytes were isolated from 8 neonatal livers (1 DBD, 7 
DCD), with an average viability 88±2 .5% and average yield 
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of 7x106±1 .9 cells/g and immediately cryopreserved . For 
comparison, hepatocytes were isolated from 11 adult donors, 
with an average viability of 77%±5 .1 . Following thawing, 
MTT assay demonstrated NH had significantly higher viability 
than AH (OD mean±SEM; 1 .05±0 .27 vs 0 .43±0 .11, P<0 .05) . 
NH produced more albumin than AH day 1 (624±246 vs 
308±101ng/μg of protein) . There was no difference in urea 
production (4 .9±1 .0 vs 6 .8±3 .5mg/μg of protein) . NH had 
significantly higher cytochrome P450 function than adult cells: 
CYP3A4 (275,789 vs 19,926 LCU/min/million), CYP1A1 
(7,258 Vs 4,769 LCU/min/million), CYP1A2 (240,408 vs 
152,861 LCU/min/million) . The Chandler loop model demon-
strated a significant drop in platelet count with AH but not 
NH vs control, (55 .5 x109 (AH) vs 178 .8 x109 (NH) vs 165 
x109 cell/L (control blood only) N=6 P<0 .001) . This suggests 
NH do not activate coagulation in the same way as AH . 
Cytokine expression in plasma from the loop demonstrated 
AH (N=3) elicited higher concentrations of the cytokines IL-6 
(2 .18 vs 1 .3ng/ml), IL-1a (1 .8 vs 1 .5ng/ml) and IL-IRA (19 .4 
vs 17 .10ng/ml) than plasma containing NH (n=1) . Conclusion: 
NH demonstrate significantly higher viability and function than 
AH following cryopreservation . Initial results suggest NH do 
not activate the immune response compared to AH . Suggesting 
that NH may engraft more successfully following hepatocyte 
transplantation resulting in improved function and efficacy .
Disclosures:
Anil Dhawan - Advisory Committees or Review Panels: Promethera ; Consulting: 
Alexion; Grant/Research Support: Astellas; Speaking and Teaching: CTRS
Nigel Heaton - Speaking and Teaching: Astellas
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Hepatopulmonary syndrome in children – relationship 
between symptoms, severity of shunting and post trans-
plant course
Suzan Warner1, Patrick J. McKiernan1, Deirdre A. Kelly1, Indra 
van Mourik1, Girish Gupte1, Mona M. Abdel-Hady1, Jane L. Hart-
ley1, Khalid Sharif1, Darius Mirza2, Paolo Muiesan2, Thamara 
Perera2, Susan V. Beath1; 1Hepatology, Birmingham Children’s 
Hospital, Birmingham, United Kingdom; 2Hepatobiliary Surgery, 
The Queen Elizabeth Hospital, Birmingham, United Kingdom
Hepatopulmonary syndrome (HPS) occurs in the setting of 
cirrhosis . It carries a high morbidity & mortality and affects 
>10% of cirrhotic patients . Liver transplant (LT) is curative, but 
patients may present late and their post transplant care can be 
challenging . The aim of this audit was to evaluate presenting 
symptoms and outcome of LT . Materials and methods  A retro-
spective case notes review and electronic database identified 
21 patients with HPS from 1996 to 2016 . The underlying diag-
noses included: Biliary atresia n=9, A1AT def n=2, Crypto-
genic liver dis n=3, others n=7 . Results  Presenting symptoms 
were reduced exercise tolerance n=17, pneumonia n=2, and 
progressive liver disease n=3 . Polycythaemia (haemaglobin 
(Hb) >130g/L) was present at diagnosis in 9 patients & 10 
had room air oxygen saturation <90% . Diagnosis was con-
firmed by VQ scan n=13 or Contrast Echocargdiogram n=6 . 
Diagnostic information was absent in one and one patient had 
borderline acceptable VQ scan findings . 17 were listed for 
LT . Three patients had contra-indications to LT: Factor 12 def . 
with intracranial haemorrhage; complex immunodysregulation; 
Abernathy malformation with cerebral abscess . One patient 
with Budd Chiari syndrome improved after balloon dilatation 
of the hepatic vein . Median wait from listing to transplant 

was 8 weeks: 14 patients had a drop in oxygen saturation 
in room air; median 92% at diagnosis to 88% at LT and 8 
required Home oxygen for progressive cyanosis . 15 became 
more polycythaemic; Hb range at diagnosis was 91 - 157 g/L, 
compared to 119 - 180 g/L at transplant . One patient was 
removed from the waiting list due to optimization of medical 
therapy & 16 patients had LT . 15 made a full recovery; one 
patient died from sepsis . Hospital stay range 11-43days; PICU 
stay range 2-25days . Complications post LT inlcuded respi-
ratory deterioration n=5, sepsis n=6, refractory ascites n=4 
and acute rejection n=4 . Three needed PICU re-admission for 
respiratory support . Eight patients had venesection; Hb range 
at discharge was 91 to 134 g/L . All required supplementary 
oxygen; median 9 .5days (25th-75th centile range 5-30days) . 
There was a correlation between severity of pulmonary shunting 
on VQ scan & duration of oxygen dependency (p=0 .0198) . 
Conclusion Diminished exercise tolerance and Hb >130g/L in 
the setting of chronic liver disease are key factors which should 
prompt screening for HPS . We found patients had deteriorated 
on the wait list . The duration of oxygen dependency after LT 
appears to correlate with the degree of pulmonary shunting 
before LT . The outcome of LT in HPS is excellent; patients with 
HPS should be considered for LT without delay .
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Medium term outcome of liver transplantation for chil-
dren with propionic acidaemia 
Roshni Vara1, Helen Mundy1, Mike Champion1, Tassos Gram-
matikopoulos2, Nigel Heaton3, Mohamed Rela3, Anil Dhawan2, 
Nedim Hadzic2; 1Inherited Metabolic Disease, Evelina Children’s 
Hospital, London, United Kingdom; 2Paediatric Liver GI and Nutri-
tion Centre, King’s College Hospital NHS Foundation Trust, Lon-
don, United Kingdom; 3Liver Unit, King’s College Hospital NHS 
Foundation Trust, London, United Kingdom
Background Propionic acidaemia (PA) is an inherited disorder 
of catabolism of branched chain amino acids due to deficiency 
of propionyl-CoA carboxylase, which is expressed in the liver 
and other tissues . Children with propionic acidaemia continue 
to have poor neurological outcome despite maximal medical 
therapy . Liver transplantation (LT) has shown to provide suffi-
cient enzyme replacement and favourable short term outcomes . 
Methods Retrospective review of children with PA transplanted 
in a tertiary liver transplant centre between 1995 and 2015 . 
Results Thirteen children were identified (5 published in 2011) . 
Seven male; median age at initial presentation of 3 days (0 – 
84) . Nine had classical neonatal presentation, 2 at 1 and 3 
months of age, respectively, with chronic encephalopathy and 
2 following prenatal diagnosis . At presentation 6 had seizures 
and median ammonia of 175 umol/L (47–1978 umol/L) . All 
children were treated with standard ammonia-lowering therapy 
and 8 required gastrostomy feeding prior to LT . Developmental 
delay was present in 10 children at LT . Median age at LT was 
2 years (1– 7) . Indications were frequent metabolic decom-
pensations in 9, family history in 2 and elective in 2 . Median 
waiting time for LT was 213 days (49 – 1064) . Seven children 
received left lateral segment grafts, 2 left lateral segment and 
2 right lobe auxiliary grafts, 1 whole graft and 1 live related 
donor . Two children required re-transplantation (hepatic artery 
thrombosis and chronic cholangiopathy) . Median hospital stay 
was 25 days (13 – 482) . Patient and graft survival was 75% 



336A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

and 85%, respectively . Three children died; 2 following post-LT 
complications (pulmonary haemorrhage and biliary sepsis) at 
29 and 42 days, respectively . One died 14 years post-LT with 
lymphoproliferative disorder . There have been no metabolic 
decompensations or evidence of cardiomyopathy post-LT in 9 
of the surviving patients . All are on protein unrestricted diets 
and standard immunosuppression . Median follow up post-LT is 
4 years (0 .6 – 20 .5 years) and median age at follow up is 8 .4 
years (2 .3 – 22 .3 years) . Conclusions LT in PA reduces number 
of metabolic crises, improves nutrition and continues to be a 
valuable treatment option for selected children .
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Chronic Hepatitis E infection in Pediatric Liver Transplant 
Recipients: a single center experience
Palaniswamy Karthikeyan1, Alberto Quaglia1, Richard S. Tedder2, 
Alastair J. Baker1, Marianne Samyn1, Tassos Grammatikopoulos1, 
Richard J. Thompson1, Jonathan Hind1, Nigel Heaton1, Anil Dha-
wan1, Nedim Hadzic1, Sanjay Bansal1; 1Paediatric Hepatology, 
Kings College Hospital, London, United Kingdom; 2Public Health 
Engalnd, Colindale, United Kingdom
Introduction: Hepatitis E virus (HEV genotype 1 or 2) is a known 
cause of self-limiting waterborne hepatitis in developing coun-
tries, with unexplained more severe course in pregnant women 
but autochthonous HEV infection (genotype 3 or 4) can lead to 
chronic HEV infection in immunocompromised or immunosup-
pressed patients which is characterized by persistently raised 
or fluctuating transaminases, absence of HEV seroconversion 
and lobular inflammation in liver biopsy which, if left untreated, 
leads to fibrosis and graft failure . Methods: Since 2012, all 
post transplant children who either had persistent / intermittent 
graft dysfunction or had lobular hepatitis on liver biopsy were 
screened for HEV infection (HEV IgM, IgG and HEV RNA) . 
Results: 4 patients (3 boys) were diagnosed to have chronic 
HEV infection . Median age at Transplantation was 5 .6 years 
(0 .6-12 .5) . Median age at diagnosis was 11 .3 years (7 .5-
13 .5) . Underlying diagnosis was Biliary Atresia in 2, MDR3 
deficiency in 1 and Propionic academia in 1 . Biochemical and 
Virological parameters before treatment are listed in table . 
All were treated with oral Ribavirin (15 mg/kg in 2 divided 
doses) for 12 weeks . All 4 became HEV RNA negative by wk 
4 of treatment with normalization of transaminases . 3 of them 
tolerated treatment well . Only Patient 4 had developed anemia 
requiring dose reduction and blood transfusions . 3 patients 
remained non viremic at 57, 26 and 8 months after completion 
of treatment . Follow up liver biopsy in Patient 1 (after 6 months 
of end of treatment) was near normal with significant improve-
ment in fibrosis and inflammatory changes . 1 patient (Patient 4) 
became HEV viraemic 2 months after cessation of the treatment 
with near normal transaminases which initiated reduction of 
his immunosuppression . 4 wks later he became non viraemic 
again . Conclusion: Chronic Hepatitis E virus infection should 
be considered as a cause of persistent graft dysfunction in post 
liver transplant patients especially in presence of lobular hepa-
titis on liver biopsy . Early detection and treatment may help in 
preventing the progression of liver fibrosis and prolonging the 
survival of the graft but HEV monitoring needs to be continued 
even after successful treatment with oral Ribavirin .
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IL-10 producing CD11b+ macrophages promote immune 
tolerance in the inflamed liver under Intestinal inflam-
mation with increased gut permeability and altered gut 
microbiota
Nobuhito Taniki, Nobuhiro Nakamoto, Po-sung Chu, Takeru 
Amiya, Akihiro Yamaguchi, Hirotoshi Ebinuma, Takanori Kanai; 
Keio University, School Of Medicine, Tokyo, Japan
BACKGROUND & AIMS: The liver is continuously exposed 
to gut-derived antigens through the portal vein . Specific sub-
sets of innate immune cells in the liver adequately respond 
to gut-derived antigens, while excesive antigen stimuli may 
cause immune tolerance to avoid excessive liver injury . 
Regarding this point, we reported that dextran sulfate sodium 
(DSS)-treated mice (under colitis) developed mild liver inflam-
mation compared with normal mice following concanavalin 
A (ConA) injection (a T-cell-mediated hepatitis model) . In the 
current study, we aimed to clarify the mechanism behind the 
immune tolerance in the liver via the gut-liver axis . METHODS: 
The severity of liver injury (serum ALT, histology), intestinal 
permeability (evaluated by gavaging FITC-dextran), immune 
cell subsets in organs from experimental groups (WATER-PBS, 
WATER-ConA, DSS-PBS, and DSS-ConA) were analyzed . Mice 
were treated with broad spectrum antibiotics for 2 weeks for 
gut sterilization, followed by the induction of colitis and subse-
quent hepatitis . To clarify the direct role of gut microbiota and 
its metabolites, mice were intravenously injected with serum 
collected from portal vein of mice in each experimental group 
just prior to Con A administration . RESULTS: DSS-ConA mice 
with increased intestinal permeability developed less liver 
injury compared with WATER-ConA mice . In DSS-ConA liv-
ers, CCR9−CD11b+ macrophages, functionally distinct from 
CCR9+CD11b+ inflammatory macrophages detected in PBS-
ConA livers, were increased . FACS sorted DSS-ConA-derived 
macrophages showed regulatory characteristics and produced 
IL-10 and TGF-βin vitro . Pretreatment with α-IL-10 antibody or 
α-TGF-β antibody partially exacerbated the suppressed liver 
injury by DSS-ConA in vivo . Gut sterilized mice followed by 
DSS-ConA treatment developed a severer liver injury compared 
with mice without gut sterilization . Furthermore, pretreatment 
with DSS-ConA-derived serum, but not with WATER-PBS-de-
rived serum protected mice from the subsequent liver injury . 
CONCLUSIONS: Under intestinal inflammation with diminished 
intestinal barrier and continuous exposure to gut-derived anti-
gens, IL-10 producing CCR9—CD11b+ macrophages contribute 
to induce immune tolerance in the inflamed liver . Our data 
provide a novel mechanism behind the immune tolerance in the 
liver via the gut-liver axis .
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Iron excess leads to inflammatory activation and altered 
lipid metabolism in the epididymal white adipose tissue 
in a mouse model of nonalcoholic steatohepatitis and in 
murine 3T3 adipocytes.
Priya Handa, Vicki Morgan-Stevenson, Kris V. Kowdley; Organ 
Care Research and Liver Care Network, Swedish Medical Center, 
Seattle, WA
Background and Aims: Nonalcoholic fatty liver disease 
(NAFLD) is linked to obesity and diabetes, suggesting an 
important role for adipose tissue dysfunction in the progression 
of nonalcoholic steatohepatitis (NASH) . We previously showed 
that hepatic reticuloendothelial system (RES) iron deposition is 
associated with severe NASH and advanced fibrosis . In this 
study, we asked if iron overload of adipocytes in vitro and 
in a mouse model of NASH could lead to inflammatory acti-
vation and impairment of lipid metabolism in the epididymal 
white adipose tissue (EWAT) . Methods: Leptin receptor null 
mice mice were fed either a normal or iron-supplemented (2% 
carbonyl iron) chow for 8 weeks . After 16 weeks, blood, liver 
and EWAT was tissue were collected . 3T3 preadipocytes were 
allowed to differentiate into adipocytes following Zenbio, the 
manufacturer’s instructions . After differentiation into adipocytes 
and an overnight incubation in 1% FBS-containing 3T3 adipo-
cyte medium, the adipocytes were treated with 250 μM ferric 
ammonium citrate (FAC) for 4 hours . RNA from treated cells was 
analyzed for alterations in gene expression . Results: Dietary 
iron (DI) caused significant upregulation in mRNA expression 
of several lipid metabolism genes such as stearoyl COA desat-
urase (Scd1), Acox1, Lpl and diacylglycerol O-acyltransfer-
ase 1, a rate-limiting triglyceride synthetic enzyme ( Dgat1) in 
the EWAT . Further, DI caused inflammatory activation in the 
EWAT, as indicated by increased expression levels of chemok-
ine Mcp1, its cognate receptor Ccr2, hypoxia inducible factor, 
Hif1α and reduced levels of the M2 marker, Arginase-1. We 
next asked if exogenously added iron had an inflammatory 
effect on 3T3 adipocytes in vitro . We found that iron led to 
an increase in the gene expression of inflammatory media-
tors such as Mcp1, Inos, Il6 and Tnfα, lipid regulatory gene, 
pparg and oxidative stress response factors such as Hif1α, 
Catalase and Glutathione peroxidase . We also observed that 
ER stress response genes such as Atf6, Grp78 and Xbp1 were 
increased 2 fold . In addition, we observed increased levels of 
autophagy-related genes such as Atg5 and -7 . Further, iron 
homeostasis genes were altered- with an increased expression 
of Ferroportin and a reduction in Transferrin receptor 1 . Con-
clusions: We observed that iron overload led to an impairment 
of white adipose tissue function and inflammatory activation in 
3T3 adipocytes in vitro. These studies demonstrate the role of 
iron excess in causing adipose tissue dysfunction, and thereby 
promoting NAFL to NASH transition in a mouse model . Our 
studies underscore the need to mitigate iron overload as a 
potential therapeutic strategy for NAFLD .
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Association of Circulating Receptors for Advanced Gly-
cation Endproducts (RAGE) and RAGE Gene Polymor-
phism G82S (rs207600) polymorphism in Non-alcoholic 
Fatty Liver Disease (NAFLD)
Rohini Mehta1, Zahra Younoszai1, Thomas Jeffers1, Munkhzul 
Otgonsuren1, Zachary D. Goodman2, Zobair M. Younossi1,2; 
1Betty and Guy Beatty Center for Integrated Research, Inova Health 
System, Falls Church, VA; 2Center For Liver Disease, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA
Interaction between cell-surface receptor for advanced glyca-
tion endproducts (RAGE) and advanced glycation endproducts 
(AGE) plays role in oxidative stress . Endogenous soluble RAGE 
(esRAGE) is a circulating truncated variant of RAGE that com-
petes with cell-surface RAGE for ligand binding .Thus,esRAGE 
and RAGE levels indicate balance between oxidative stress 
and antioxidant defense, and serve as a link to non-alcoholic 
fatty liver disease (NAFLD) .Because genetic variation in the 
RAGE gene may be associated with individual differences in 
RAGE concentration and outcome,we also investigated asso-
ciation of non-synonymous rs2070600 SNP (G82S) with cir-
culating levels of RAGE . METHOD:After informed consent,liver 
biopsies and serum samples were obtained .SNP G82S was 
genotyped .Total RAGE and esRAGE were assessed by ELISA .
Spearman’s correlation and Mann-Whitney univariate analysis 
was carried out . RESULTS: 340 subjects were included [BMI: 
46 .01 (IQR-42 .06-52 .10); Age: 44 .00 (IQR-36 .00-52 .50); 
T2D: 31 .2%; Steatosis: 59 .7%; Pericellular fibrosis:29 .1%] .
GG genotype at G82S was seen in 311 subjects, while GA 
genotype was seen in 29 individuals (8 .53%) . Minor allele 
genotype (AA) was not detected .Alleles were in Hardy-Wein-
berg equilibrium . NASH (N=103) vs non-NASH NAFLD 
(N=104) cohort,G82S did not show significant variation 
(GA: 7 .7% vs 7 .8% and GG: 92 .3% vs 92 .2%;p=0 .92);re-
spectively .No difference was seen in NASH (N=103) vs no 
NAFLD (N=133) cohort (GA: 7 .8% vs 9 .7% and GG: 92 .2% 
vs 90 .2%; p=0 .92) .In subjects with Mallory-Denk bodies,GA 
genotype was significantly higher compared to GG gen-
otype (100% vs 88 .1%, p=0 .04) .No association was seen 
between G82S SNP and circulating RAGE levels . However,-
total RAGE (pg/ml) had a higher median in GG genotype 
compared to GA (GG genotype: (925 .63 (620 .07-1360 .07 ) 
vs GA genotype: 702 .20(612 .83-1134 .69),p=0 .28) .esRAGE 
levels (ng/ml) were also not different (GG genotype: 0 .20 
(0 .15-0 .27) vs GA genotype 0 .17(0 .11-0 .23), p=0 .13) .
esRAGE and total RAGE levels were highly correlated with 
each other (r=0 .52,p<0 .001) .esRAGE was negatively cor-
related with BMI(r=-0 .19,p=0 .02) and positively correlated 
with ALT(r=0 .18, p=0 .03); AST(r=0 .19, p=0 .02) . Total RAGE 
levels marginally correlated with ALT(r=0 .33,p<0 .001);AST
(r=0 .28,p<0 .001);Triglyceride(r=0 .24,p=0 .005) and pres-
ence of NASH(r=0 .1,p=0 .04) . CONCLUSIONS: G82S RAGE 
SNP was not associated with circulating RAGE levels in obese 
patients with varying NAFLD severity . However,GA genotype 
was strongly associated with presence of Mallory-Denk bodies 
which is an important marker of NASH .
Disclosures:
Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
Therapeutics, Intercept, Alexion, Conatus, Cempra, Nitto Denko, Tobira, Exalenz
The following people have nothing to disclose: Rohini Mehta, Zahra Younoszai, 
Thomas Jeffers, Munkhzul Otgonsuren, Zobair M . Younossi
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681
Diet-induced obesity accelerated experimental Primary 
Sclerosing Cholangitis is associated with neutrophilic / 
IL-15 dependent mechanisms
Jose L. Reyes1,2, Danielle Reid1, Tina Vo1, Aliya Gulamhusein3, 
Bertus Eksteen1; 1Medicine, University of calgary, Calgary, AB, 
Canada; 2FES Iztacala, UNAM, Estado de Mexico, Mexico; 3Uni-
versity of Toronto, Toronto, ON, Canada
Background: Global rates of obesity are affecting the natural 
history of many immune mediated diseases . We have previ-
ously reported that significant proportions of patients with PSC 
can be classified as overweight or obese . Furthermore, we 
have shown that obesity (BMI > 30 kg/m2) in PSC is associ-
ated with significantly more advanced fibrosis at presentation 
and more rapid fibrosis progression as measured by non-inva-
sive transient elastography . The molecular basis of this synergy 
is not known . A potential candidate is the IL-15 axis which is 
a central cytokine that is linked to regulating lipid stores and is 
pro-inflammatory . Study objective: To assess the impact of obe-
sity on murine model of biliary inflammation and to elicit poten-
tial candidate pathways including the IL-15 axis Methods: PSC 
disease was modeled by using transgenic mice with targeted 
expression of OVA peptide in biliary epithelial cells (OVAbil) 
and adoptive transfer of OTI and OTII  . OVAbil mice were fed 
either regular chow or high fat diet (HFD) for 12 weeks and 
billiary inflammation was induced by transfering 1x107 of both 
MHC I- and MHC II-restricted OVA-transgenic T cells (OT I) and 
OT II, respectively . Ten days after OT cells transfer, mice were 
sacrificied to assess disease severity by using the following 
parameters: Serum levels of ALT, liver tissue cytokines/chemok-
ines multiplex, liver histopathological analysis and flow cytom-
etry were conducted to determine inflammatory foci along bile 
duct damage and phenotype of infiltrating cells, respectively . 
Matching experiment using neutralizing antibodies were per-
formed to target identified cytokines . Results: HFD mice demon-
strated significantly more severe biliary inflammation and loss 
of bile ducts . IL-13, IL-15, IL-17, CCL3, CCL5 were significantly 
increased in HFD mice compared to chow mice . No significant 
changes between groups were observed in IL-1b, IL-6, TNFa 
and CCL2 levels . HFD had selectively more neutrophil and 
effector CD8 T cell expansion and reduced infiltration of restor-
ative F480+ Ly6Clo macrophage and NKT cell populations . 
Treatment with anti-IL15 dramatically ameliorated the course of 
PSC in HFD mice which is associated with decrease in number 
of neutrophils and CD8+ T cells, while restored recruitment of 
macrophages and NKT cells . Conclusion: Diet-induced obesity 
accelerates experimental PSC through IL-15-dependent mech-
anisms .
Disclosures:
The following people have nothing to disclose: Jose L . Reyes, Danielle Reid, Tina 
Vo, Aliya Gulamhusein, Bertus Eksteen
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An increase in platelet distribution width (PDW) at 72 
hours predicts mortality in inpatient cirrhotic with bacte-
rial infection
Miguel Moura, Carlos Freitas, Mariana Machado, Cilénia B. 
Costa, Ana Valente, José Velosa; Hospital de Santa Maria - Centro 
Hospitalar Lisboa Norte, Penafiel, Portugal
Background and aim: Infection is a main cause of decompensa-
tion and death in patients with liver cirrhosis . Mean platelet vol-
ume and platelet distribution width (PDW) are accessible and 
inexpensive surrogate markers of inflammation, and have been 
shown to be good markers of infection in patients with cirrho-

sis . We aimed to investigate whether PDW could be used as 
a prognosis predictor in infected patients with cirrhosis . Meth-
ods: We performed a retrospective study evaluating cirrhotic 
patients with acute decompensation secondary to bacterial 
infection, admitted to an intensive care unit, from June 2007 
to June 2015 . Laboratory results including PDW, inflamma-
tory markers, liver and kidney function tests were determined 
daily until 72 hours . Child-Turcotte-Pugh, MELD and CLIF-SOFA 
scores were assessed . Clinical and laboratorial parameters, 
including PDW and PDW variation, were evaluated as inde-
pendent predictors for 30-days mortality .Survival was assessed 
by Kaplan Meyer curves and compared with the Log Rank 
Test . Results: 89 patients were included, 75% male, with a 
mean age of 57 .8±12 .5 years-old . Main etiologies of cirrho-
sis were: alcohol in 63%, hepatitis C virus infection (HCV) in 
11%, and alcohol plus HCV in 12% . Most prevalent infections 
were: respiratory (67%), urinary (29%), and bacterial perito-
nitis (40%) . Mean follow up was 15 .8±26 .7 months . 30-days 
mortality was 46% . Any increase in PDW at 72 hours (as 
compared to admission) associated with decreased survival: 
35 [95%CI 21-49] months vs. 9 [95%CI 2-15], p=0 .002 . CLIF-
SOFA and PDW variation at 72 hours were the only inde-
pendent predictors for 30-days mortality (p<0 .01) . Reactive C 
protein (RCP) and RCP variation, Child-Turcotte-Pugh, MELD, 
liver function tests, and kidney function did not independently 
associate with 30-days mortality . Conclusion: Our study sug-
gests that an increase in PDW at 72 hours relative to admission 
may be used as a prognosis marker in patients with cirrhosis 
and bacterial infection .This may reflect uncontrolled infection 
and may help us to select patients for more aggressive treat-
ment .
Disclosures:
The following people have nothing to disclose: Miguel Moura, Carlos Freitas, 
Mariana Machado, Cilénia B . Costa, Ana Valente, José Velosa
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CD103+ dendritic cells reduce steatosis, attenuate liver 
injury and represent a key liver immune cell subset in 
the progression of steatosis towards steatohepatitis 
Anna Meier, Eva-Carina Heier, Frank Lammert, Veronika Luk-
acs-Kornek; University of Saarland, Homburg, Germany
BACKGROUND/AIMS. Dendritic cells (DCs) represent a het-
erogeneous subpopulation that is primarily identified as 
CD11c+MHCII+ cells in the liver . The depletion of CD11c+ 
cells has been implicated as a protective cell population in 
non-alcoholic steatohepatitis (NASH) . Importantly, CD11c as a 
surface marker is relevant for a mixture of myeloid/lymphoid 
cells, therefore we aimed to analyze the DC subtypes in order 
to identify the protective cell population and its exact role in 
NASH . METHODS. Steatosis (high sucrose diet, HSD) and 
steatohepatitis (methionine choline deficient diet, MCD) were 
analyzed using multicolor FACS analyses, cytokine and qPCR 
arrays . Results were compared between wild type (WT) and 
gene deficient animals that specifically lack CD103+ lymphoid 
DC subtype (KO) . RESULTS. HSD treatment caused liver steato-
sis without overt inflammation (CD45%; WT control: 33 .5±4 .6; 
WT HSD: 29 .2±1 .5, p=0 .09), whereas the MCD diet-induced 
steatosis with increased inflammatory infiltrate corresponding 
to steatohepatitis (CD45%; WT MCD:68 .7±4 .1, p<0 .0001) . 
Functionally, lymphoid DCs in both models exhibited an imma-
ture phenotype and did not contribute to TNF production . The 
genetic model deficient in lymphoid DCs exhibited higher ste-
atosis (liver triglyceride, μg/mg liver) in both models (HSD: 
WT 59 .4±27 .2; KO 140 .6±36 .5, p<0 .0001) (MCD: WT 
117 .8±19 .9 .2; KO 142 .6±25 .9, p<0 .0001) . More impor-
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tantly, the lack of lymphoid DCs in HSD diet resulted in a pro-
gression of steatosis towards steatohepatitis, manifesting in 
higher frequencies of CD45+ cells, increased TNF and CXCL1 
production by CD11c+ (TNF; WT HSD: 5 .5±0 .6; KO HSD: 
10 .54±0 .6, p<0 .0001) (CXCL1; WT HSD: 2 .6±0 .6; KO 
HSD: 5 .2±0 .9, p<0 .005) and F4/80+ cells (TNF; WT HSD: 
3 .5±0 .6; KO HSD: 11 .6±3 .4, p<0 .0001 and CXCL1; WT 
HSD: 2 .5±0 .7; KO HSD: 9 .0±1 .9, p<0 .0001) . Additionally, 
the lack of lymphoid DCs increased the NASH activity score 
without affecting fibrosis progression in HSD and significantly 
altered the expression of genes involved in lipid metabolism 
that have been previously associated with NASH in humans . 
CONCLUSIONS: During MCD diet-induced steatohepatitis the 
lymphoid DC subtype shows increased abundance and a 
tolerogenic phenotype, suggesting a protective role of this pop-
ulation in the pathobiology of NASH . Indeed, depletion of lym-
phoid DCs exacerbated inflammation in MCD and promoted 
the progression towards steatohepatitis in the HSD model of 
liver steatosis . Accordingly, lymphoid DCs influence (i) the 
pro-anti-inflammatory balance, (ii) the inflammatory infiltrate, 
and (iii) hepatic lipid metabolism . Thus, liver lymphoid DCs rep-
resent a key population in the progression of steatohepatitis .
Disclosures:
The following people have nothing to disclose: Anna Meier, Eva-Carina Heier, 
Frank Lammert, Veronika Lukacs-Kornek
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Severe Dengue Hepatitis with Elevated Transaminase: 
Is Rhabdomyolysis the Clue to Extreme Transaminase 
Elevation?
Harshad Devarbhavi1, Bhavna Paryani3, Rajvir Singh Singh2; 
1Department of Gastroenterology, St. John’s Medical College Hos-
pital, Bangalore, India; 2Hamad Medical Center, Doha, Qatar; 
3Department of Radiology, Louisiana State University Medical Cen-
ter & Hospitals, Shreveport, LA
Background: Worldwide, Dengue virus (DENV) infection is 
the second most common arboviral infection (after malaria) . 
The hallmark of DENV infection is endothelial dysfunction and 
increased capillary permeability . Liver test abnormalities in the 
form of raised transaminases (AST, or (ALT) are seen in 70% 
of patients . Although DENV is not a classic hepatotropic virus 

transaminase levels >1000 U/L signifies severe disease  . Mech-
anism and source of transaminase elevation is unclear . Meth-
ods: Amongst 370 patients with dengue hepatitis in 2014, we 
report on a cohort of 19 patients with AST and/or ALT>1000 
U/L with a concurrent raised creatine phosphokinase (CPK) 
with levels>1000 U/ml, reflecting significant rhabdomyolysis .
Competing causes for raised transaminases including hepatitis 
A, B, C and E were ruled out . Diagnosis of dengue was estab-
lished from a positive non-structural protein-NS1 and/or IgM . 
CPK estimation was carried out between 1-5 times . Results: The 
demographic, biochemical characteristics are shown in Table 
1 The levels between survivors and non survivors with regard 
to CPK, AST, ALT, INR and bilirubin were as follows: CPK 
2655 U/L vs 4258 U/L (p=0 .8), AST 1473U/L vs 7239 U/L 
(P=0 .02), ALT 414 U/L vs 4175 U/L (P=0 .02), INR 1 .2 vs 2 .2 
(0 .001), bilirubin 1 .2 vs 2 .9 (p=0 .6) . Less than 10 cases of 
Rhabdomyolysis from DENV have been described worldwide . 
Our study highlights the importance of non traumatic rhabdo-
myolysis from DENV as evidenced for raised CPK that can 
contribute to striking elevation in transaminase together with 
hepatic dysfunction . Conclusion: In some patients with DENV 
infection massive rise in transaminase and hepatic dysfunction 
could arise from myositis/rhabdomyolysis which plays a signifi-
cant role in diagnosis, prognosis and outcome . This association 

is probably under recognized, under tested and underreported . 
Knowledge of this association will enable clinicians to make a 
timely diagnosis and institute appropriate treatment .

Table 1: Characteristics of patients with severe dengue hepatitis

Disclosures:
The following people have nothing to disclose: Harshad Devarbhavi, Bhavna 
Paryani, Rajvir Singh Singh
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Tissue Inhibitor of Metalloproteinase-3 (TIMP-3) Protects 
against Loss of E-cadherin Expression and Ameliorates 
Hepatic IRI.
Takehiro Fujii, Sergio Duarte, Ana J. Coito; Surgery, David Geffen 
school of Medicine at UCLA, Los Angeles, CA
Liver ischemia-reperfusion injury (IRI) remains a challenging 
problem in clinical orthotopic liver transplantation (OLT) . Tis-
sue inhibitor of metalloproteinases-3 (TIMP3) is an extracellular 
matrix (ECM)-associated protein known to regulate metallopro-
teinases . Its expression has been linked to a variety of phys-
iological and pathological functions, including regulation of 
inflammation . On the other hand, E-cadherin is the prototype 
of the cadherin superfamily and is recognized for its roles in 
cell adhesion and in maintaining tissue integrity . In this study 
we assessed the functional significance of TIMP3 expression 
in well-established in vivo and in vitro experimental models 
of hepatic IRI .Methods: TIMP3 deficient mice (TIMP3 -/-) and 
matched wild-type (TIMP3 +/+) control littermates were submit-
ted to 60-min of partial warm ischemia followed by 6 and 24 
hours of reperfusion . Hepatocytes were isolated from TIMP3 
+/+ and TIMP3 -/- livers were incubated for 12 hours in a 
hypoxia chamber (1%O2) .Results:TIMP3 mRNA and protein 
expression were detected in TIMP-3 +/+ livers and absent 
in TIMP-3-/- livers . Compared to WT controls, TIMP3-/- mice 
showed significantly higher AST (6hr p< .05, 24hr p< .05) and 
ALT (6hr p<0 .02, 24hr; p<0 .05) levels (IU/L) post-IRI . Over-
all, loss of TIMP3 resulted in further lobular architecture dis-
ruption and severe necrosis after IRI . TIMP3-/- livers showed 
significantly increased Mac-1 (p< .005) and Ly-6G (p< .002) 
leukocyte infiltration and higher levels of pro-inflammatory cyto-
kines, such as IL-1β (p< .02), IL-6 (p< .02) and TNF-α (p< .01) 
after reperfusion . Moreover, the inability of TIMP3-/- mice to 
express TIMP3 led to a significant loss of e-cadherin expression 
in hepatocyte membranes near the portal area . While the full-
length e-cadherin 120 kDa protein was readily detected in 
naïve (TIMP3+/+ and TIMP3-/-) livers and in TIMP3+/+ livers 
post-IRI, it was significantly depressed in TIMP3-/- livers after 
reperfusion (p< .005) . In contrast, the 35 kDa e-cadherin frag-
ment was increased in TIMP3-/- livers post-reperfusion (p< .02), 
suggesting that TIMP3 hampers e-cadherin shedding after liver 
IRI . Interestingly, compared to isolated TIMP3+/+ hepatocytes, 
the full-length e-cadherin was profoundly depressed in cul-
tured TIMP3-/- hepatocytes both before and after exposure to 
hypoxia (p<0 .05) .Conclusion: Our results show for the first time 
that TIMP3 deficiency results in enhanced leukocyte recruitment 
and liver damage after IRI . They also evidence a protective 
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role for TIMP3 in preventing the proteolytic cleavage of hepatic 
e-cadherin, an important mediator of intercellular adhesion and 
tissue integrity .
Disclosures:
The following people have nothing to disclose: Takehiro Fujii, Sergio Duarte, 
Ana J . Coito
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Liver Type Arginase (Arginase-1) is Independently Asso-
ciated with Focal Necrosis in Patients with Non Alco-
holic Steatohepatitis (NASH)
Azza Karrar1,2, Sara Kim2, Dinan Abdelatif1, Tibyan Mohamed2, 
Mohamad Houry2, Fanny Monge1, Lakshmi Alaparthi1, Andrei 
Racila2, Munkhzul Otgonsuren2, Zachary D. Goodman1, Zobair 
M. Younossi1,2; 1Center For Liver Disease, Department of Med-
icine, Inova Fairfax Hospital, Falls Church, VA; 2Betty and Guy 
Beatty Center for Integrated Research, Falls Church, VA
Purpose: Liver-Type Arginase (Arginase-I) converts arginine to 
ornithine which is the precursor for preline, an essential amino 
acid for collagen synthesis and for poly-amines, key compo-
nents in cell growth and differentiation . In addition, Arginase-1 
is an immunomodulatory of macrophage-mediated cytotoxicity 
due to arginase release and inhibition of lymphocyte prolifera-
tion . It shows high activity in growing tissues, wound healing, 
proliferating lymphocytes and tumors . A hallmark histologic 
feature of NASH includes necroinflammation . We aimed to 
measure and assess the levels of serum Arginase with NASH 
and its histologic features . Methods: Liver biopsy samples 
(n=87) were stained with Hematoxylin and eosin (H&E) and 
Masson Trichrome for assessment of NAFLD/NASH and scored 
for fibrosis by one hepatopathologist ZG . Sera from patients 
with biopsy-proven NAFLD and healthy controls were tested 
for Ariginase-1 (ng/ml) using Enzyme Linked Immunosorbent 
Assay (ELISA) . Statistical analysis was performed to draw asso-
ciations of Ariginase-1 and the different variables using uni- 
and multivariate analysis; p values ≤ 0 .05 were considered to 
be significant . Results: Of the study cohort, 35 patients biop-
sy-proven NASH [age 45 .97±9 .14, male 15 (42 .9%), white 
29 (82 .9%)] and 52 Non-NASH NAFLD [age 44 .27±12 .72), 
male 15 (42 .9%), white 41 (78 .8%)] . Using a cut-off of 50 
percentile, higher Arginase-1 levels were strongly associated 
with histologic NASH [65 .7%] vs non NASH NAFLD [42 .3%)], 
p=0 .03 . Furthermore, Ariginase-1 was specifically associated 
with focal necrosis Odds ratio: [OR: (CI) 6 .89(2 .69-17 .6) 
p=0 .000], lobular inflammation [OR: (CI) 4 .71(1 .78-12 .5)], 
p=0 .002 . In fact, multivariate analysis showed that Ariginase-1 
was strongly and independently associated with focal necrosis 
[OR: (CI) 8 .01 (2 .92-21 .94)], p<0 .0001 and lobular inflam-
mation [OR: (CI) 3 .27 (1 .07-10 .0)], p= 0 .03 . Conclusion: Ari-
ginase-1 is strongly linked to focal necrosis and inflammation 
in patients with NASH . This may indicate that Arginase-1 may 
have an immunomodulatory role in the pathogenesis of NASH .
Disclosures:
Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
Therapeutics, Intercept, Alexion, Conatus, Cempra, Nitto Denko, Tobira, Exalenz
The following people have nothing to disclose: Azza Karrar, Sara Kim, Dinan 
Abdelatif, Tibyan Mohamed, Mohamad Houry, Fanny Monge, Lakshmi Alapa-
rthi, Andrei Racila, Munkhzul Otgonsuren, Zobair M . Younossi
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Increased small intestinal permeability in chronic liver 
disease is associated with reduced abundance of Faeca-
libacterium prausnitzii in the terminal ileum mucosa
Ashok S. Raj1,2, Erin Shanahan1,2, Linda M. Fletcher1,2, Cuong 
Tran3, Purnima Bhat4, Mark Morrison5,6, Gerald Holtmann1,2, 
Graeme A. Macdonald1,2; 1School of Medicine, University of 
Queensland, Brisbane, QLD, Australia; 2Gastroenterology and 
Hepatology, Princess Alexandra Hospital, Brisbane, QLD, Aus-
tralia; 3Food and Nutrition, Commonwealth Scientific and Indus-
trial Research Organisation, Adelaide, SA, Australia; 4Australian 
National University, Canberra, ACT, Australia; 5University of 
Queensland Diamantina Institute, University of Queensland, Bris-
bane, QLD, Australia; 6Translational Research Institute, Brisbane, 
QLD, Australia
Background and Aims: Chronic liver disease (CLD) is associ-
ated with dysbiosis of the stool microbiota, but little is known 
about the mucosal microbiota of the terminal ileum, some of 
which may be beneficial for mucosal integrity . Our aim was 
to evaluate for dysbiosis of the terminal ileum mucosal microbi-
ota and identify associations with small intestinal permeability 
and disease severity in subjects with CLD . Methods: Subjects 
with and without CLD, undergoing routine colonoscopy for 
polyp surveillance or iron deficiency anaemia, were prospec-
tively recruited . Those with mucosal inflammation or functional 
bowel disease were excluded . Bacterial DNA was sequenced 
(Illumina® Miseq) from mucosal biopsies taken from the termi-
nal ileum . Small intestinal permeability was assessed by the 
plasma ratio of lactulose:rhamnose (L:R) following oral admin-
istration, and hepatic fibrosis estimated by Transient Elastog-
raphy . The presence of the Metabolic syndrome was assessed 
by the IDF/AHA/NHLBI 2009 consensus criteria . Statistical 
analysis was performed by SPSS v22 and Calypso version 
5 .2 . Results: 21 subjects with CLD (Male:Female;15:6; age 
40-76 yrs) and 25 controls (M:F; 13:12; age 36-73 yrs ) were 
assessed . As a community, the microbial composition of termi-
nal ileal microbiota in CLD was similar to controls, with no sig-
nificant separation between the groups on redundancy analysis 
(p = 0 .71), and similar microbial diversity (Shannon index, p 
= 0 .68) . However, in CLD subjects there was a strong inverse 
correlation between small intestinal permeability and the rela-
tive abundance of Faecalibacterium prausnitzii (r = -0 .79, p = 
0 .015, corrected for multiple comparisons, Figure 1), which 
was not seen in the controls . There was no association between 
hepatic fibrosis or the Metabolic syndrome and terminal ileum 
microbiota in CLD (p > 0 .05) . Conclusion: Faecalibacterium 
prausnitzii, a commensal bacteria with anti-inflammatory 
effects, has a role in maintaining gut mucosal integrity . In CLD, 
reduced abundance of Faecalibacterium prausnitzii in the ter-
minal ileum mucosa may be implicated in the pathogenesis of 
increased small intestinal permeability .

Disclosures:
Mark Morrison - Speaking and Teaching: Yakult Inc ., Janssen, Danone-Nutricia
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Effects of sex, drinking history and omega-3 and 
omega-6 fatty acids dysregulation on the onset of 
liver injury in very heavy drinking alcohol dependent 
patients
Vatsalya Vatsalya1, Ming Song1, Melanie Schwandt2, Matthew 
Cave1, Shirish Barve1, David George2, Vijay A. Ramchandani2, 
Craig McClain1; 1Medicine, University of Louisville, Louisville, KY; 
2DICBR LCTS, NIAAA, Bethesda, MD
Heavy alcohol consumption frequently causes liver inflamma-
tion/ injury, and certain fatty acids (FA) may be involved in 
this liver pathology . In this study, we evaluated the associa-
tion of heavy drinking and the changes in the fatty acid levels 
involved in the w-6 (pro-inflammatory) and w-3 (anti-inflam-
matory) state in alcohol dependent (AD) patients who had no 
clinical manifestations of liver injury . We aimed to identify 
sex-based differences in patients with mild or no biochemical 
evidence of liver injury induced by heavy drinking . 114 heavy 
drinking AD female and male patients aged 21–65 years with-
out clinical manifestations of liver injury, who were admitted 
to an alcohol dependence treatment program, were grouped 
by the alanine aminotransaminase (ALT) levels; ≤40 IU/L, as 
no liver injury (GR .1), and ALT>40 IU/L as mild liver injury 
(GR .2) . Patients were actively drinking until the day of admis-
sion . Comprehensive metabolic panel, comprehensive fatty 
acid panel and drinking history data were evaluated . Elevated 
ALT and AST showed close association with markers of heavy 
alcohol intake . In the patients with mild biochemical liver injury 
(GR .2), females showed significantly higher AST level than 
males . Significant association of AST and total drinks (TD90) in 
females and AST and heavy drinking days (HDD90) in males 
was observed . The w-6:w-3 ratio showed significant pro-inflam-
matory response only in females with liver injury (GR .2) when 
adjusted by drinking history marker, TD90 . Docosahexaenoic 
Acid (DHA) and Eicosapentaenoic Acid (EPA) were increased 
in males with liver injury, while females did not show any com-
parable rise in EPA; and DHA levels were lower . Measures 
of heavy drinking, TD90 and HDD90, could closely predict 
the corresponding changes in liver injury and inflammation . 
Changes in the w-3 and w-6 fatty acid levels and the w-6:w-3 
ratio showed a pro-inflammatory shift in patients with biochem-
ical liver injury with a significant effect in females . Changes in 
fatty acids involved in the inflammatory state including resolvins 
and protectins may represent one mechanism for liver inflam-
mation/ injury in response to heavy alcohol drinking .
Disclosures:
The following people have nothing to disclose: Vatsalya Vatsalya, Ming Song, 
Melanie Schwandt, Matthew Cave, Shirish Barve, David George, Vijay A . Ram-
chandani, Craig McClain
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Profiles of inflammatory cytokines/chemokines and 
immune cell activation in patients with alcoholic hepa-
titis
Tohti Amet1, Wei Li1, Dennis Yang1, Suthat Liangpunsakul2, Puneet 
Puri3, Patrick S. Kamath4, Arun J. Sanyal3, Vijay Shah4, Svetlana 
Radaeva5, David W. Crabb2, Naga P. Chalasani2, Qigui A. 
Yu1; 1Microbiology and Immunology, Indiana University School 
of Medicine, Indianapolis, IN; 2Department of Medicine, Indi-
ana University School of Medicine, Indianapolis, IN; 3Virginia 
Commonwealth University, Richmond, VA; 4Mayo Clinic, Roch-
ester, MN; 5National Institute of Alcoholism and Alcohol Abuse, 
Bethesda, MD
Aim: To better understand the pathogenesis of alcoholic hepa-
titis (AH), we immunoprofiled peripheral blood from a cohort 
of well-characterized AH patients (cases) and individuals with 
comparable history of alcohol consumption but no clinical evi-
dence of liver disease (controls) . Methods: Cases and controls 
were followed for 12 months and were advised to abstain from 
alcohol . Blood samples were collected at enrollment (Day 0, 68 
cases and 61 controls), Day 180 (28 cases and 33 controls), 
and Day 360 (18 cases and 26 controls) . Plasma levels of 38 
cytokines/chemokines were measured by multiplex immuno-
assays and ELISA and immune cell activation markers were 
analyzed by flow cytometry . Results: Compared to controls, 
cases had significantly higher baseline levels of 18 cytokines/
chemokines, 11 of which were still higher at Day 360 . (Table 
1) . Although most of the upregulated factors are proinflamma-
tory, the anti-inflammatory cytokine IL-10 was also upregulated . 
Monocytes expressed a significantly higher level of activation 
markers CD38 and CD69, but downregulated antigen-present-
ing MHC class II molecules HLA-DR and costimulatory mole-
cules CD80 and CD86 (a known function of IL-10) in cases 
than in controls at baseline . Similarly, peripheral blood T cells 
in cases had higher levels of CD38 and CD69 expression and 
B cells had lower levels of CD80 expression than in controls 
(Table 1) . Conclusions: Compared to heavy drinking controls, 
AH patients have a highly dysregulated inflammatory response 
at disease presentation . Many but not all of these immunologi-
cal abnormalities resolve during the follow-up .
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690
Intrahepatic B cells (IHB) as an Independent Predictor 
of Hepatic Fibrosis in Non-alcoholic Fatty Liver Disease 
(NAFLD) as Quantified by Computer-Assisted Morphom-
etry (CAM)
Azza Karrar1,2, Dinan Abdelatif1, Tibyan Mohamed2, Mohamad 
Houry2, Fanny Monge1, Lakshmi Alaparthi1, Munkhzul Otgon-
suren2, Zahra Younoszai2, Sharon Hunt2, Zachary D. Goodman1, 
Zobair M. Younossi1,2; 1Center For Liver Disease, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Betty and 
Guy Beatty Center for Integrated Research,, Inova Health Systems, 
Falls Church, VA
Purpose: Immune system may play an important role in the 
pathogenesis of NAFLD . Although B cells are important adap-
tive immune cells, their role in NAFLD had not been fully clar-
ified . Our aim was to use CAM to assess the association of B 
cell infiltration in the liver and White Adipose Tissue (WAT) 
with hepatic fibrosis in NAFLD . Methods: Liver biopsy (n=122) 
and WAT specimens (n=45) from biopsy-proven NAFLD 
patients were stained with Hematoxylin and Eosin and Masson 
Trichrome for pathologic assessment [Age 48 yrs, 32% Male, 
55% NASH and 38 .5% Diabetes Mellitus] . Furthermore, both 
hepatic and WAT samples were stained with Sirius red for 
collagen, with anti- CD20 for IHB cells, anti-CD8 for cytotoxic T 
cells and anti-CD68 for macrophages . Digitized images were 
acquired using the Scan scope XT and IHC Image Analysis 
algorithm was used to quantify the percentage of CD20+ cell, 
CD8+ cell, CD68+ cell and Sirius red for collagen deposi-
tion (% collagen) .Figure 1 . Results: Patients with NASH [3 .08 
(1 .4, 6 .80)] had higher % hepatic collagen deposition than 
non-NASH NAFLD [0 .95(0 .58, 1 .37)], p<0 .0001 and tended 
to have higher % IHB [0 .88 (0 .38, 1 .70)] than non-NASH 
NAFLD [0 .64(0 .30, 1 .10)], p=0 .08 . Interestingly, % IHB pos-
itively correlated with % hepatic collagen [Rho, (ρ): 0 .617, 
p<0 .0001], % hepatic CD68+cells (macrophages) [ρ: 0 .388, 
p<0 .0001] and % hepatic CD8+ cells (Cytotoxic T Cells) [ρ: 
0 .336, p=0 .0003] . Furthermore, % IHB correlated with portal 
inflammation [ρ: 0 .202, p=0 .03], advanced fibrosis (stage2> 
fibrosis) [ρ: 0 .244, p=0 .01] and bridging fibrosis/cirrhosis 
[ρ: 0 .383, p<0 .0001] . Interestingly, B cells in WAT did not 
correlate with NASH (p>0 .05) but, upper quartile WAT B cells 
were found to negatively correlate with hepatic portal fibro-
sis [ρ: -0 .304, p=0 .04] and % hepatic collagen [ρ: -0 .462, 
p=0 .008] . Multivariate analysis showed that %IHB were inde-
pendently associated with portal inflammation [Odds Ratio 
(OR): 2 .11(1 .05, 4 .25), p=0 .03], % hepatic collagen [(OR): 
1 .72(1 .08, 2 .56), p=0 .02], any type of advanced fibrosis 
(OR): 1 .57(1 .05, 2 .33), p=0 .02], and bridging fibrosis/
cirrhosis [(OR): 1 .97(1 .15, 3 .78), p=0 .01] . Conclusion: The 
present findings suggest that IHB cells are involved in the patho-
genesis of fibrosis in NAFLD .
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The Expression of RIP3 and IL-33 in Severely Steatotic 
Rat Livers Correlates with Susceptibility to Liver Failure 
Following Ischemia Reperfusion Injury.
Paul T. Thevenot1, Anderson Frank1, Kelley Nunez1, Gretchen Gal-
liano2, Ari J. Cohen1; 1Institute of Translational Reseach, Ochsner 
Health System, New Orleans, LA; 2Pathology, Ochsner Health 
System, New Orleans, LA
Background: Transplanting donor livers with moderate to 
severe macrosteatosis is associated with increased risk of pri-
mary non-function (PNF) and decreased graft survival . Several 
centers have demonstrated these grafts can be safely trans-
planted into low-risk recipients . A biomarker panel for steatotic 
donor grafts which correlates with PNF risk could help increase 
utilization . Aim: Quantify alarmin and necroptosis mediators 
in macrosteatotic livers to predict failure following ischemia 
reperfusion injury (IRI) . Methodology: Wistar rats were fed a 
methionine- and choline-deficient (MCD) diet for up to three 
weeks . In reversal experiments, rats were fed the MCD diet 
then withdrawn to standard chow . Animals were exposed to 
70% left and median lobe IRI for 1hr followed by partial hepa-
tectomy of the 30% non-ischemic lobes and reperfused out to 7 
days . Results: Animals fed a MCD diet for 3 weeks progressed 
to severe macrosteatosis (>90%) with a significant elevation in 
serum ALT (MCD: 14 .7 ± 1 .5 vs . 2 .6 ± 0 .1 U/L, p<0 .001) . 
Hepatic levels of IL-33 decreased (MCD: 105 .4 ± 12 .7 vs . 
280 .7 ± 23 .2 pg/mg, p<0 .05) without a corresponding 
increase in serum IL-33 . Cyclin D1 levels increased (MCD: 9 .7 
fold) in the absence of NF-kB p65 phosphorylation (MCD: 2 .3 
fold decrease) . This correlated with the highest hepatic expres-
sion levels of RIP3 (MCD: 14 .8 fold) . Withdrawing the MCD 
diet normalized IL-33, Cyclin D1, and RIP3 levels to baseline . 
Animals exposed to IRI resulted in 35% 24hr survival which cor-
related with increased RIP3 levels and decreased IL-33 . Liver 
histology of non-survivors demonstrated severe macrosteato-
sis and necrosis . Conclusion: In severely macrosteatotic livers, 
increased Cyclin D1 protein in the absence of p65 activation, 
elevated RIP3 protein levels accompanied by decreased IL-33 
protein levels identified livers at a significant risk of failure after 
IRI . Decreasing hepatic IL-33 without a corresponding increase 
in the serum suggests IL-33 may have a hepatoprotective effect . 
This biomarker panel, prior to injury, may identify the subset 
of livers with increased susceptibility to primary non-function .
Disclosures:
The following people have nothing to disclose: Paul T . Thevenot, Anderson Frank, 
Kelley Nunez, Gretchen Galliano, Ari J . Cohen
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Aberrant TGFβ1 signaling decreases the expression of 
acid labile subunit thereby decreasing the stability of 
IGF-1 during acute liver failure
Matthew McMillin1,2, Stephanie Grant1,2, Gabriel A. Frampton1,2, 
Fanyin Meng3,2, Sharon DeMorrow1,2; 1TAMHSC, Texas A&M 
Health Science Center, Temple, TX; 2Central Texas Veterans Health 
Care System, Temple, TX; 3Baylor Scott & White Health, Temple, 
TX
Acute liver failure can arise from hepatotoxic insults with acet-
aminophen (APAP) being the most common cause of acute 
liver failure in the United States . Transforming growth factor 
beta 1 (TGFβ1) is involved in liver fibrogenesis and is elevated 
in the serum following liver injury . Insulin-like growth factor 1 
(IGF-1) is a hepatoprotective peptide that that has been shown 
to be suppressed by TGFβ1 signaling in other organs . Degra-
dation of IGF-1 is reduced when bound by acid labile subunit 
(ALS) . Therefore, we hypothesize that TGFβ1 suppresses ALS 
expression, leading to increased IGF-1 degradation and a sub-
sequent worsening of APAP-induced hepatotoxicity . Methods: 
Male C57Bl/6 mice or floxed TGFβ1 x albumin-cre (TGFβ1fl/fl/
Alb-Cre) mice were fasted for 12 hours prior to APAP injection 
and after 48 hours livers and serum were collected . In parallel, 
APAP-treated mice and saline-injected controls were pretreated 
with GW788388, a TGFβR1 antagonist, for 1 hour prior to 
APAP injection . In all groups, liver histology was assessed by 
hemotoxylin & eosin staining and liver damage determined 
via serum ALT and bilirubin measurement . TGFβ1, IGF-1 and 
ALS protein and mRNA expression were assessed by immuno-
blotting, immunohistochemistry, ELISA assays and/or qPCR . 
Formation of IGF-1/ALS protein complexes was measured by 
co-immunoprecipitation and immunoblotting . Nitrotyrosine, 
reactive nitrogen species, reactive oxygen species, and glu-
tathione were measured using commercially available kits . 
Results: Mice injected with APAP had elevations of hepatic 
TGFβ1 and decreases in both IGF-1 and ALS expression . Mice 
treated with GW788388 or TGFβ1fl/fl/Alb-Cre mice had less 
liver damage and improved liver function as assessed by hemo-
toxylin & eosin staining and ALT/bilirubin serum concentrations 
respectively . TGFβ1 expression was nearly absent in TGFβ1fl/
fl/Alb-Cre though was still highly expressed in GW788388-
treated mice administered APAP . Both IGF-1 and ALS expres-
sion in GW788388-treated mice and TGFβ1fl/fl/Alb-Cre mice 
were higher when compared to appropriate APAP-treated con-
trols . The formation of IGF-1/ALS protein complexes was also 
increased in GW788388-treated mice and TGFβ1fl/fl/Alb-Cre 
mice compared to appropriate APAP-treated controls . Nitrosa-
tive and oxidative stress, which were increased in APAP-treated 
C57Bl/6 mice, were reduced in GW788388-treated mice and 
TGFβ1fl/fl/Alb-Cre mice . Conclusion: APAP-induced liver injury 
is driven by a suppression of IGF-1/ALS due to hepatocyte 
TGFβ1 receptor-mediated signaling . These data demonstrate 
that the TGFβ1/IGF-1 signaling axis may act as a potential 
therapeutic target for the management of APAP-induced liver 
injury .
Disclosures:
The following people have nothing to disclose: Matthew McMillin, Stephanie 
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Decreased Sab (SH3BP5) expression in female liver 
mitochondria accounts for resistance to acute liver injury 
in female mice
Robert W. Min, Sanda Win, Tin A. Than, Neil Kaplowitz; Keck 
School of Medicine, USC, Los Angeles, CA
Introduction: Mitochondrial Sab is an outer membrane JNK 
docking protein . The interaction between P-JNK and Sab leads 
to an intramitochondrial signaling cascade which inhibits the 
action of Src, thereby impairing mitochondrial function and 
enhancing ROS production (Win et al (2016) Hepatology (in 
press)) . The latter sustains JNK activation and amplifies the 
toxic effect of APAP on mitochondria . Female mice are rela-
tively resistant to acetaminophen (APAP) toxicity unrelated to 
an effect on APAP metabolism, covalent binding or GSH deple-
tion . However, females exhibit lower levels of sustained JNK 
activation and the lessened toxicity in females is still abrogated 
by JNK inhibitor (Du et al (2014) Toxicol Appl Pharmacol) . 
Therefore, since sustained JNK activation is Sab dependent, 
we hypothesized that female mice may be protected due to 
lower Sab levels . Methods: Basal level of Sab protein and 
mRNA expression in male and female mice liver (C57BL/6N) 
were examined by western blot and qPCR . The intramitochon-
drial signaling pathway involved downstream of P- JNK-Sab 
interaction was compared in male vs female mice . Sensitivity 
of female versus male liver mitochondria to P-JNK inhibition 
of respiration in vitro was examined in Seahorse XCF system . 
APAP (300mg/kg) or TNF/ GalN induced liver injury were 
examined in male vs female C57BL/6N mice . Results: Level 
of Sab protein in mitochondria of female mice was only 15% 
of male mice (P<0 .01) and Sab mRNA was significantly lower 
in female liver (P<0 .05) . Lower Sab expression in female mice 
was associated with greater activation of mitochondrial Src 
(P-Src) without change in total Src . As expected, we confirmed 
that female mice were markedly resistant to APAP (300mg/kg) 
induced liver necrosis and ALT increase . In addition, compared 
to males, female mice were markedly and significantly resistant 
to TNF/GalN liver injury . Sab mRNA expression in Huh7 cells 
decreased significantly by treatment with 17β-estradiol (20μM) 
for 2hr . As we have previously reported, exposure of male liver 
mitochondria to P-JNK 1 and 2 (50ng/20μg mitochondria) 
inhibited respiration whereas no significant effect was seen 
in female mitochondria under these conditions . Conclusions: 
Female mice exhibit decreased Sab expression and estrogen 
represses Sab expression, leading to resistance to JNK medi-
ated impairment of mitochondrial function and resistance to 
acute liver injury .
Disclosures:
The following people have nothing to disclose: Robert W . Min, Sanda Win, Tin 
A . Than, Neil Kaplowitz
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Role of sumoylated Superoxide Dismutase 2 in alcoholic 
liver disease and liver cancer
Ylenia Spissu, Carla Cossu, Andrea Floris, Komal Ramani, Maria 
Lauda Tomasi; Medicine, Cedars-Sinai Medical Center, Los Ange-
les, CA
Background. Superoxide dismutase (SOD2) is the most import-
ant mitochondrial enzyme involved in the defense against reac-
tive oxygen species (ROS) and it is well demonstrated to be 
a key protein in hepatocellular carcinoma (HCC) progression 
and in other several cancers development as kidney and colon 
adenocarcinoma . Alcohol abuse is one of the main causes of 
alcoholic liver disease (ALD) and represents the major risk fac-
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tor of HCC development . Alcohol abuse generates high level of 
ROS as a consequence of increased enzymatic activity during 
the ethanol metabolism . SOD2 plays a crucial role in the 
build-up of tolerance to ethanol catalyzing the dismutation of 
O2

- in hydrogen peroxide (H2O2) . SUMOylation is a post-trans-
lational modification that regulates a wide range of cellular 
processes involving the covalent attachment of a member of 
the SUMO (small ubiquitin-like modifier; SUMO-1, SUMO-2 
and SUMO-3) family of proteins to lysine residues in specific 
target proteins via an enzymatic cascade . Increased ROS 
production enhances the global protein sumoylation profile . 
Our aim was to examine whether sumoylation could regulate 
SOD2 function in ALD and in HCC elucidating the molecular 
mechanism(s) . Methods . Chromatography by SUMO binding 
columns was performed to purify sumoylated proteins form 
total livers of Binge ethanol fed mouse model . Primary mouse 
hepatocytes and HepG2 cells (HCC cell line) were used to 
perform in vitro experiments . Protein and mRNA levels were 
measured using Western Blotting and RT-PCR, respectively . 
SOD2 activity was measured by tetrazolium salt commercial 
kit . Results. Using sumoylated purified-proteins, we found that 
SOD2 is sumoylated in Binge ethanol fed mouse liver . In vitro 
experiments showed a different trend: Ethanol treatment lowers 
SOD2 protein and mRNA levels in primary mouse hepatocytes 
and HepG2 cells . Interestingly, SUMO-3 silencing prevents 
ethanol stress-damage increasing the SOD2 enzymatic activity 
raising protein stability in primary hepatocytes . In contrast, 
knockdown of SUMO-1 lowers SOD2 enzymatic activity and 
protein level indicating that SUMO-1 may plays an important 
role in the oxidative stress prevention . Conclusion. We report 
for the first time that ethanol increases sumoylation of SOD2 . 
In addition, SUMO-1 and SUMO-3 control SOD2 protein sta-
bility and enzymatic activity in primary mouse hepatocytes and 
HepG2 cells . This new finding opens a new area of investiga-
tion examining the importance of SOD2 sumoylation in ALD 
and HCC, maybe suggesting SOD2 as potential therapeutic 
target to protect against induced-oxidative stress liver damage .
Disclosures:
The following people have nothing to disclose: Ylenia Spissu, Carla Cossu, 
Andrea Floris, Komal Ramani, Maria Lauda Tomasi
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The Dual Role of mTOR in Regulating Liver Inflamma-
tion, Fibrosis and Tumorigenesis in Autophagy Defective 
Mouse Liver
Hong-Min Ni, Wen-Xing Ding; Pharmacology, Toxicology and 
Therapeutics, The University of Kansas Medical Center, Kansas 
City, KS
We and others have previously demonstrated that defective 
hepatic autophagy leads to liver injury, fibrosis and tumorigen-
esis in mice . Mechanistic target of rapamycin (mTOR), a cellular 
nutrient sensor and negative autophagy regulator, is frequently 
up-regulated in hepatocellular carcinoma . However, the inter-
play of impaired autophagy and mTOR signaling in promoting 
liver tumorigenesis is not clear . The purpose of this study was 
to investigate the role of mTOR in impaired autophagy-induced 
liver pathogenesis and tumorigenesis . We generated liver-spe-
cific Atg5, mTOR, TSC1 (a negative regulator of mTOR) knock-
out (KO) mice, and liver-specific Atg5 and mTOR or Atg5 and 
TSC1 double knockout (DKO) mice . These mice were housed 
for various time points up to 12 months, and blood and liver 
tissues were harvested for biochemical and histological analy-
sis . We found that 2 month-old liver-specific Atg5 KO mice had 
increased liver mass (hepatomegaly), apoptosis, inflammation, 
fibrosis and elevated serum alanine aminotransferase levels . All 

these phenotypes were significantly attenuated by the further 
deletion of mTOR, but exacerbated by further deletion of TSC1 
respectively . These data suggest that activation of mTOR con-
tributes to the early liver pathological changes in liver-specific 
Atg5 KO mice . As expected, liver-specific TSC1 KO mice had 
decreased autophagy as demonstrated by the accumulation of 
hepatic p62 and ubiquitinated proteins, and these mice also 
developed spontaneous tumor before 12 months of age . To 
our surprise, at 6 months of age, liver-specific Atg5 and mTOR 
DKO mice also had increased hepatic inflammation, fibrosis 
and liver injury and 5 out of 11 mice already developed spon-
taneous liver tumors compared to 0 out of 5 liver-specific Atg5 
KO mice . At 9 months of age, all the liver-specific Atg5 and 
mTOR DKO developed liver tumors . Our results indicate that 
the loss of mTOR signaling attenuates the liver pathogenesis 
from the mice with impaired hepatic autophagy at the early 
age (2 month-old) but paradoxically promotes tumorigenesis in 
the mice at relatively old age (6 month-old) . These results also 
indicate that the balance of mTOR is critical in regulating the 
liver pathogenesis and tumorigenesis in mice with impaired 
hepatic autophagy . Our results also raised concerns on the 
long-tern mTOR inhibitor treatment (such as rapamycin) for pre-
vention of obesity-promoted liver cancer .
Disclosures:
The following people have nothing to disclose: Hong-Min Ni, Wen-Xing Ding
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Monocyte/macrophage activation and IL-22 dysregula-
tion in patients with alcoholic hepatitis 
Wei Li1, Tohti Amet1, Kai Yang1, Suthat Liangpunsakul2, Puneet 
Puri3, Patrick S. Kamath4, Arun J. Sanyal3, Vijay Shah4, Svetlana 
Radaeva5, David W. Crabb2, Naga P. Chalasani2, Qigui A. 
Yu1; 1Microbiology and Immunology, Indiana University School 
of Medicine, Indianapolis, IN; 2Department of Medicine, Indi-
ana University School of Medicine, Indianapolis, IN; 3Virginia 
Commonwealth University, Richmond, VA; 4Mayo Clinic, Roch-
ester, MN; 5National Institute of Alcoholism and Alcohol Abuse, 
Bethesda, MD
Background: Excessive ingestion of alcohol is one of the major 
causes of alcoholic hepatitis (AH) and other liver diseases . 
Increased intestinal permeability that leads to microbial trans-
location from the gastrointestinal tract into blood is thought to 
be a major factor in the pathogenesis of AH . Aim & Methods: 
We conducted a prospective, multicenter, observational study 
of patients with well-characterized AH (cases) and individuals 
with comparable history of alcohol consumption but no clini-
cal evidence of liver disease (controls) to compare the levels 
of bacterial translocation, monocyte/macrophage activation, 
and production of the gut barrier and hepatocyte protective 
cytokine IL-22 between cases and controls, and to determine 
their correlations with clinic profiles (MELD score, total biliru-
bin, creatinine, INR, AST, ALT, and the number of drinks for 30 
days before sample collection) . Peripheral blood was collected 
on days 0 (64 cases and 56 controls), 180 (27 cases and 29 
controls), and 360 (15 cases and 27 controls) . Plasma sam-
ples were subjected to the Limulus Amebocyte Lysate (LAL) and 
ELISA assays to determine the levels of LPS, sCD14, sCD163, 
and IL-22 . Results: Cross-sectional analysis demonstrated that 
cases had significantly higher baseline levels of monocyte/
macrophage activation markers sCD163 and sCD14 than 
controls . In fact, cases still had significantly higher levels of 
sCD163 and sCD14 at day 360 and day 180, respectively . 
However, plasma levels of LPS, a potent activator of mono-
cytes/macrophages, were below the detection limit of the LAL 
assay in the majority of case and control samples, and were 
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not dramatically changed over time . Surprisingly, baseline 
IL-22 levels were significantly higher in cases than in controls . 
Longitudinal analysis demonstrated that sCD163 and IL-22 lev-
els were significantly reduced by the Day 180 . Baseline levels 
of sCD163 and IL-22 were significantly correlated with MELD 
score . IL-22 levels were also correlated with total bilirubin and 
creatinine . Conclusion: Our results indicate that AH patients 
have high levels of monocyte/macrophage activation and cir-
culating IL-22 and that IL-22 might play a pathogenic role in 
AH in the context of hyperinflammation .
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Pannexin1 channel inhibition attenuates neutrophil 
recruitment upon acetaminophen-induced hepatotoxicity
Michaël Maes1, Chloé Abels2,3, Joost Willebrords1, Sara Crespo 
Yanguas1, Alain Beschin2,3, Hartmut Jaeschke4, Jo A. Van Ginder-
achter2,3, Bruno Cogliati5, Mathieu Vinken1; 1In Vitro Toxicology 
and Dermato-Cosmetology, Vrije Universiteit Brussel, Brussels, Bel-
gium; 2Myeloid Cell Immunology Lab, VIB Inflammation Research 
Center, Ghent, Belgium; 3Lab of Cellular and Molecular Immunol-
ogy, Vrije Universiteit Brussel, Brussels, Belgium; 4Department of 
Pharmacology, Toxicology and Therapeutics, University of Kansas 
Medical Center, Kansas City, KS; 5Department of Pathology, Uni-
versity of Sao Paulo, Sao Paulo, Brazil
Background and aims: Pannexins constitute a relative new 
family of transmembrane proteins that form channels linking 
the cytoplasmic compartment with the extracellular environ-
ment . Recent research showed that pannexin1 channel inhibi-
tion alleviates acetaminophen-induced hepatotoxicity in mice . 
However, the mechanisms underlying this observation are not 
entirely clear . On the other hand, monocyte migration has been 
reported to be mediated in part by pannexin1-depentent ade-
nosine triphosphate release in vitro and fine-tuned chemotactic 
responses of neutrophils seem to require pannexin1 signaling . 
To check if this also holds true in vivo, in casu in a model of 
acetaminophen-induced hepatotoxicity, leukocyte recruitment 
was monitored following inhibition of pannexin1 channel 
opening . Methods: C57BL/6J mice were overdosed with acet-
aminophen followed by treatment with the pannexin1 channel 
inhibitor 10Panx1 after 1 .5 hours . Sampling was performed 6 
and 24 hours after acetaminophen administration . In addition 
to the evaluation of clinically relevant read-outs, such as serum 
aminotransaminase and cytokine levels, hepatic quantities of 
inflammatory monocytes (CD45+CD11bhiLy6ChiF4/80lo cells), 
neutrophils (CD45+CD11bhiLy6G+ cells) and Kupffer cells 
(CD45+Ly6G-F4/80hiCD11bint cells) were measured using flow 
cytometric analysis . Tumor necrosis factor α content of these 
particular cell populations was assessed in parallel . Results: 
Compared to untreated animals, acetaminophen-overdosed 
mice showed less Kupffer cells, but increased numbers of liver 
neutrophils and monocytes . Upon blockage of pannexin1 
channels, a significantly reduced amount of neutrophils were 
recruited to the liver, while no differences were observed in the 
number of monocytes and Kupffer cells . Concomitantly, dimin-

ished tumor necrosis factor α production by monocytes was 
measured following pannexin1 channel inhibition . Conclusion: 
These results suggest the involvement of pannexin1 channels in 
neutrophil recruitment and tumor necrosis factor α production 
by monocytes during acetaminophen-induced hepatotoxicity 
in mice .
Disclosures:
The following people have nothing to disclose: Michaël Maes, Chloé Abels, Joost 
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Hepatocyte-specific deletion of XBP1 in adult mice 
sensitizes them to diet-induced liver injury in a process 
involving RIDD
Caroline C. Duwaerts1, Russell K. Soon1, Chris Her1, Aras N. 
Mattis2, Jacquelyn J. Maher1; 1Liver Center Laboratory, University 
of California, San Francisco, San Francisco, CA; 2Pathology, Uni-
versity of California San Francisco, San Francisco, CA
The transcription factor XBP1, situated downstream of IRE1 
in the ER stress pathway, is an important regulator of hepatic 
lipid metabolism . Studies to date have yielded conflicting 
results whether XBP1 promotes or prevents hepatic steatosis . 
The objective of this study was to clarify the effect of XBP1 
on hepatic lipid homeostasis by deleting the gene specifically 
from hepatocytes in adult mice . A second goal was to deter-
mine whether XBP-induced alterations in lipid homeostasis are 
related directly to XBP1 or indirectly to IRE1 . METHODS: Adult 
XBP1fl/fl mice were injected with AAV8-Ttr-Cre to generate 
XBP1Δhep mice . Controls were littermates injected with AAV8 
lacking Cre recombinase . XBP1Δhep mice and XBP1fl/fl controls 
were fed a high-fructose diet for 4 weeks . Liver outcomes were 
assessed histologically and biochemically . ER stress and cell 
death pathways were analyzed by Western blotting and liver 
mRNAs/miRNAs were assessed by RNA-seq/Nanostring . 
In subsequent experiments, mice with floxed alleles for both 
IRE1 and XBP1 were injected with AAV8-Ttr-Cre and fed fruc-
tose in the same fashion as XBP1Δhep mice . RESULTS: When 
XBP1fl/fl and XBP1Δhep mice were fed fructose, both groups 
displayed induction of lipogenic genes but the response was 
significantly blunted in XBP1Δhep mice . Despite their reduced 
lipogenic gene expression, fructose-fed XBP1Δhep mice exhib-
ited more hepatic steatosis than XBP1fl/fl mice (TG 20 vs . 11 
mg/g) . Fructose-fed XBP1Δhep mice also displayed significant 
liver injury while XBP1fl/fl mice did not (ALT 149 vs . 36 IU/L; 
TUNEL 5 .0 vs . 1 .1 cells per field) . All XBP1Δhep mice regardless 
of diet exhibited ER stress in the form of eIF2α phosphorylation, 
but only fructose-fed XBP1Δhep mice displayed up-regulation of 
the downstream targets CHOP and BIM . This coincided with 
transcriptomic analysis, which identified ATF3, an upstream 
regulator of CHOP, as the most significantly up-regulated gene 
in fructose-fed XBP1Δhep mice . IRE1 was hyperactivated in all 
XBP1Δhep mice, resulting in characteristic down-regulation of 
several target RNAs . One of the most suppressed RNAs in 
XBP1Δhep mice after fructose feeding was miR-33, which reg-
ulates several genes involved in lipid metabolism . When IRE1 
hyperactivation was prevented by deleting both IRE1 and XBP1 
from hepatocytes, fructose-induced hepatic steatosis and liver 
injury were significantly reduced . SUMMARY: Hepatocyte-spe-
cific deletion of XBP1 sensitizes the liver to ER stress and injury 
in response to a high-fructose diet . Evidence points to regulated 
IRE1-dependent mRNA decay (RIDD) as a trigger to fructose-in-
duced liver injury in XBP1-deleted mice, possibly via suppres-
sion of miR-33 .
Disclosures:
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Acetaldehyde Suppresses the Presentation of HBV- MHC 
Class I Complex to Impair Recognition Of HBV-infected 
Hepatocytes by Cytotoxic T-lymphocytes
Murali Ganesan1,2, Armen Pertosyan1, Shiva Shankar Van-
gimalla1, Vjaceslavs Krutiks1, Dean J. Tuma1,2, Kusum K. Khar-
banda1,2, Natalia A. Osna1,2; 1Internal Medicine, University of 
Nebraska Medical Center, Omaha, NE; 2Research Service, Veter-
ans Affairs Nebraska-Western Iowa Health Care System, Omaha, 
NE
Background: Alcohol consumption increases the replication of 
hepatitis B virus (HBV) and promotes the progression to cirrho-
sis and hepatocellular carcinoma . HBV is not cytopathogenic 
and the infected cells are cleared by immune response, mainly, 
via cytotoxic T-Lymphocytes (CTLs) . The recognition HBV pep-
tide-MHC class I complex on hepatocyte surface is necessary 
for elimination of these infected cells by CTLs . To be presented 
on the cell surface, HBV antigens are cleaved to 8-11 amino 
acid peptides by proteasome which then bind to MHC class 
I and transporters associated with antigen presentation (TAP) 
to form peptide-loading complex (PLC) . This complex, stabi-
lized by tapasin in ER, then traffics via trans-Golgi to the cell 
surface . We hypothesize that ethanol metabolism suppresses 
the display of HBV peptide-MHC class I complex on cell sur-
face, thereby preventing the recognition of infected hepato-
cytes by CTLs and promoting HBV persistence . Methods and 
Results: Here, we used HepG2 .2 .15 cells that produce full-size 
HBV . To mimic the effects of ethanol metabolism, acetalde-
hyde generating system (AGS) that enzymatically and contin-
uously generate physiological amounts of acetaldehyde (Ach) 
was employed . Cells were exposed to AGS for 72h, in the 
presence or absence of IFNγ . Ach treatment suppressed the 
expression of IFNγ-induced 20S proteasome activator, PA28α 
and immunoproteasome subunits, LMP2 and LMP7, resulting 
in the decreased proteasome activity and delayed C-extended 
peptide cleavage as detected by HPLC . We also observed 
Ach-mediated suppression of TAP1 and tapasin, indicating that 
the assembly/stabilization of PLC may be altered by Ach in 
HBV-infected cells . Interestingly, immunofluorescent staining of 
Golgi matrix proteins, GM130 and HBV core 18-27-HLA-A2 
complex in HBV+ cells showed Golgi fragmentation, which neg-
atively affects the trafficking of PLC to the membrane . In fact, 
when surface MHC class I were removed by low acid wash, 
their restoration on the membrane was slower in HBV+ vs HBV- 
cells and was further delayed by Ach . Finally, we observed 
that while Ach enhanced HBV RNA levels (as detected by 
RT-PCR), it suppressed HBV core 18-27-HLA-A2 presentation 
on the hepatocyte surface (as measured by flow cytometry) . 
We conclude that the presentation of HBV core 18-27-HLA-A2 
complex in infected hepatocytes is suppressed by Ach due 
to impaired cleavage of antigenic peptides by proteasome 
and dysregulated trafficking of the complex to the cell surface . 
Since HBV core 18-27 is a known CTL epitope, Ach diminishes 
the recognition of infected cells by CTLs .
Disclosures:
The following people have nothing to disclose: Murali Ganesan, Armen Perto-
syan, Shiva Shankar Vangimalla, Vjaceslavs Krutiks, Dean J . Tuma, Kusum K . 
Kharbanda, Natalia A . Osna
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Modulation by macrophages of hepatic injury involving 
NLRP3 inflammasome activation: the example of Efa-
virenz
Fernando Alegre4,1, Alberto Marti-Rodrigo4, Miriam Polo4,1, 
Dolores Ortiz-Masia3, Marcello Pinti2, Nadezda Apostolova4, 
Juan V. Esplugues4,1, Ana Blas-García4,1; 1FISABIO-Hospital Uni-
versitario Dr. Peset, Valencia, Spain; 2Department of Life Sciences, 
University of Modena and Reggio Emilia, Modena, Italy; 3Departa-
mento de Medicina, Facultad de Medicina, Universidad de Valen-
cia, Valencia, Spain; 4Departamento de Farmacología, Facultad 
de Medicina, Universidad de Valencia-CIBERehd, Valencia, Spain
Background. There is growing evidence of a role of the NLRP3 
inflammasome in inflammatory responses associated with acute 
and chronic liver injury . Efavirenz, one of the most widely used 
antiretroviral drugs in the treatment of HIV infection, induces 
acute toxic effects in hepatocytes via the induction of mito-
chondrial dysfunction and endoplasmic reticulum (ER) stress, 
a pattern of actions that is compatible with activation of the 
NLRP3 inflammasome . Furthermore, these pathophysiolog-
ical processes have also been involved in the central role 
played by hepatic stellate cells (HSCs) and macrophages in 
the progression of liver disease . Aim. To assess the effects of 
Efavirenz on the regulation of inflammatory and fibrogenic 
responses of hepatocytes, HSCs and macrophages . Methods. 
Human hepatic cell lines (Hep3B, LX2 and U937-derived mac-
rophages) were incubated with clinically relevant concentra-
tions of Efavirenz (24h) and specific parameters were assessed 
using standard cell biology techniques . Experiments in vivo 
were performed in liver tissue samples from C57BL/6 mice 
administered EFV (24h); intravenous injection of gadolinium 
chloride (24h) was employed to deplete hepatic macrophages 
in some of these mice . Results. Efavirenz triggered inflamma-
tion in hepatocytes - involving NF-κB and the NLRP3 inflam-
masome - and activated HSCs through enhanced ER stress and 
autophagy, thereby increasing expression of inflammatory 
(P2RX7, cytokines and the NLRP3 inflammasome) and fibro-
genic markers (TGF-β, TIMP-1, MMP-2 and MMP-9) in the latter 
cell type . However, Efavirenz-treated macrophages not only 
did not display changes in the NLRP3 inflammasome, but also 
exhibited an upregulation of anti-inflammatory markers (PPARγ 
and NLRP12) . No evidence of damage was found in EFV-
treated animals, but the depletion of macrophages permitted 
the in vivo manifestation of the deleterious effects detected in 
hepatocytes and HSCs . Conclusion: EFV elicits a cell-specific 
activation of the NLRP3 inflammasome, resulting in acute injury 
to both hepatocytes and HSCs, but not to macrophages, which 
appear to counteract Efavirenz-induced liver injury . These 
results emphasize the relevance of the dynamic interaction 
among cell populations in the liver, and suggest that EFV-in-
duced inflammatory liver damage may only become evident in 
the presence of other deleterious factors .
Disclosures:
Juan V . Esplugues - Advisory Committees or Review Panels: Abbvie, Gilead; 
Speaking and Teaching: MSD, AstraZeneca, Pfizer
The following people have nothing to disclose: Fernando Alegre, Alberto Mar-
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Knockdown of PGAM5 protects against acetaminophen 
(APAP)-induced hepatotoxicity
Liyun Yuan1, Takeshi Saito1, Sanda Win1, Heather Johnson1, Beh-
nam Saberi2, Neil Kaplowitz1; 1Gastroenterology and Liver dis-
eases, Keck School of Medicine of USC, Los Angeles, CA; 2The 
Johns Hopkins University, School of Medicine, Baltimore, MD
PGAM5 is a phosphatase expressed in Mitochondria . Although 
phosphorylated by RIPK3 and perhaps other kinases, its role 
in necroptosis has recently been challenged . However, other 
activities of PGAM5 have been identified, including dephos-
phorylation of inactive phospho-ASK1 (1), dephosphorylation 
of inactive Drp1 in regulating NKT cell activation (2) and 
increased Nrf2 release from Keap1 (3) . Despite recent exclu-
sion of necroptosis in APAP toxicity and no expression of RIPK3 
in hepatocytes (4), we hypothesized that necroptosis-indepen-
dent functions of PGAM5 may play a role in APAP toxicity . 
We first examined a doxycycline inducible Cyp2e1-Huh-7 cell 
line to sensitize to APAP toxicity and found that efficient siRNA 
knockdown of PGAM5 protects against APAP dose related cell 
death in the presence or absence of buthionine sulphoximine 
(BSO) to inhibit GSH synthesis, we then determined the effect 
of knockdown of PGAM5 in in vivo mouse studies using Lenti-
virus/sh-PGAM5 versus sh-Luciferase (0 .5x109 TU) via splenic 
injection 7 days prior to APAP (300mg/kg) . Efficient knock-
down of PGAM5 markedly protected against APAP toxicity 
at 24 hours (ALT and histology), but did not inhibit NAPQI 
protein adduct levels at 2 and 4 hours indicating no inhibition 
of APAP metabolism . Primary mouse hepatocytes prepared 
after lentiviral injection in vivo were also protected . Upon APAP 
treatment, sustained MKK4 and JNK activation were observed 
both in cytoplasm and mitochondria in control group (sh-Luc) . 
Knockdown of PGAM5 does not affect sustained MKK4/JNK 
activation in cytoplasm, but decreases P-JNK and P-MKK4 in 
mitochondria at early phase (2h, 4h) of APAP treatment . In 
conclusion, PGAM5 knockdown protects Cyp2e1-Huh-7 cells, 
PMH, and mouse liver in vivo from APAP toxicity . The underly-
ing mechanism remains to be determined and could be related 
to critical role in mitochondrial fission or ASK1 activation at the 
mitochondria . REFERENCES 1 . Takeda K et al . Mitochondrial 
phosphoglycerate mutase 5 uses alternate catalytic activity as 
a protein serine/threonine phosphatase to activate ASK1 . Proc 
Natl Acad Sci U S A . 2009; 106(30):12301-5 . 2 . Kang YJ 
et al . Regulation of NKT cell-mediated immune responses to 
tumors and liver inflammation by mitochondrial PGAM5-Drp1 
signaling . Nat Commun 2015; 6:8371 . 3 . Niture SK et al . 
Inhibitor of Nrf2 (INrf2 or Keap1) protein degrades Bcl-xL via 
phosphoglycerate mutase 5 and controls cellular apoptosis . J 
Biol Chem 2011; 286(52):44542-56 . 4 . Dara L et al . Recep-
tor interacting protein kinase 1 mediates murine acetamino-
phen toxicity independent of the necrosome and not through 
necroptosis . Hepatology 2015; 62(6):1847-57 .
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Rapamycin protects liver from the enhancement of LPS 
induced liver injury caused by experimental vinyl chlo-
ride exposure: potential role of mTOR in toxicant/toxin 
interactions in mice.
Anna L. Lang, Brenna Kaelin, Heegook Yeo, Lauren G. Poole, 
Gavin E. Arteel, Juliane I. Beier; Pharmacology and Toxicology, 
University of Louisville health Science Center, Louisville, KY
Background. Vinyl chloride (VC) is a prevalent environmental 
toxicant that directly injures the liver at high exposures . How-
ever, we have recently shown that experimental VC metabolites 
at concentrations that are not overtly hepatotoxic sensitized the 
liver to hepatotoxicity caused by lipopolysaccharide, suggest-
ing that VC exposure may interact with underlying liver disease 
and thereby be a hidden risk factor . Altered hepatic energy 
metabolism caused by experimental VC exposure is hypothe-
sized to be a key mechanism for this interaction . Indeed, the 
kinase mTOR, which is a key regulator of not only cellular 
energy metabolism, but also autophagy, was robustly activated 
by experimental VC exposure . Therefore the role of mTOR was 
determined in this model via inhibition pharmacologically with 
rapamycin . Methods. C57Bl/6J mice received chloroethanol 
(CE, 50 mg/kg, i .g .), a major VC metabolite as experimental 
VC exposure . Some mice received rapamycin (1 mg/kg, i .p .) 
one hour later; 24 hours after CE, lipopolysaccharide was 
administered (LPS, 10 mg/kg, i .p ., t=0) . Animals were sacri-
ficed 0-24 h after LPS . Plasma and liver samples were collected 
for histology, and determination of indices of inflammation, 
and liver damage . Results. No signs of liver injury, inflamma-
tion, or increased cell death were observed in any group in 
the absence of LPS . LPS alone caused mild liver damage and 
inflammation . As observed previously, experimental VC expo-
sure significantly enhanced all indices of LPS-induced liver dam-
age and inflammation, characterized by a robust increase in 
AST/ALT, pro-inflammatory markers (PAI-1, TNF-α), neutrophil 
accumulation, and necro-inflammatory foci . The inhibition of 
mTOR by rapamycin significantly attenuated hepatic damage 
caused by LPS + CE . Importantly, the metabolic derangement 
caused by experimental VC under these conditions was almost 
completely attenuated by rapamycin administration . Conclu-
sion. Taken together, these results suggest that mTOR is critical 
in mediating liver injury caused by the interaction between 
experimental VC exposure and LPS . Previously, over activation 
of mTOR has been shown to inhibit autophagy resulting in 
increased liver damage . Therefore, the results here also support 
the hypothesis that mTOR, potentially via inhibiting autophagy, 
may play a critical role in the development of liver injury due 
to VC exposure .
Disclosures:
The following people have nothing to disclose: Anna L . Lang, Brenna Kaelin, 
Heegook Yeo, Lauren G . Poole, Gavin E . Arteel, Juliane I . Beier
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Transcriptomic Signatures of Cyclosporine A and Meth-
otrexate in Primary Hepatocytes Under Hemodynamics 
and Transport Offer Insights Into Diverse Pharmaco-tox-
icological Mechanisms.
Ajit Dash, Robert Figler, Sol Collado, Mark Lawson, Aaron 
J. Mackey, David Manka, Brian R. Wamhoff; Liver Systems, 
HemoShear Therapeutics LLC, Charlottesville, VA
Background and Aims: Drug-induced liver injury (DILI) is a 
major cause of drug withdrawal and non-approval . Confidence 
in preclinical DILI mechanisms is challenged by inter-species 
differences, and drug concentrations in vitro that are signifi-
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cantly higher than therapeutic concentrations in vivo, thereby 
confounding clinical correlations . We previously described 
a system that uses liver sinusoidal blood flow and transport 
parameters to restore primary hepatocyte biology, allowing 
assessment of drug responses at clinically relevant concentra-
tions . We used this system to compare two disparate immuno-
suppressive drugs, Cyclosporine A (CSA) and Methotrexate 
(MET), that are both associated with distinct DILI phenotypes . 
Methods: Primary hepatocytes from 5 human donors plated in 
the system were exposed to the drugs for 48 hours at concen-
trations approximating clinical therapeutic (MET 0 .48 μM and 
CSA 0 .51 μM) and toxic levels (MET 9 .6 μM and CSA 12 .2 
μM) . Whole genome transcriptomics was performed using 
RNAseq, along with CYP activity assays and MTT as a mea-
sure of cytotoxicity . Results: Both drugs demonstrated dose-de-
pendent global transcriptomic responses . Most of the CYP and 
drug metabolizing genes including CYP3A4 were up-regulated 
by CSA while MET had a minimal effect . However, MET sup-
pressed Phase I enzyme activity whereas CSA induced it . Bile 
transporter genes were up-regulated by CSA but not MET . The 
anti-inflammatory effect of CSA was more pronounced at the 
transcriptomic level, with down-regulation of the IL1, IL8 and 
NFkB pathway genes . However, MET down-regulated IL2 path-
way genes, which were up-regulated by CSA . The unfolded 
protein response genes were strongly up-regulated by CSA 
with simultaneous activation of both MHC1 and MHC2 anti-
gen processing genes but similar changes were not seen with 
MET . Mitochondrial respiratory chain and ATP synthesis genes 
were down-regulated by CSA but not by MET . Conclusions: We 
demonstrate the system’s ability to distinguish unique pharma-
co-toxicological signatures of mechanistically distinct immuno-
suppressive drugs . Activation of bile transporter genes in CSA 
may reflect a response to functional inhibition seen clinically . 
The distinct patterns of inflammatory regulation and MHC acti-
vation lend support to a higher propensity of CSA to induce 
an unfolded protein response, consistent with clinical reports . 
The induction of CYP activity by CSA additionally suggests the 
propensity for drug-drug interactions .
Disclosures:
Robert Figler - Employment: HemoShear Therapeutics
Sol Collado - Employment: HemoShear Therapeutics; Stock Shareholder: 
HemoShear Therapeutics
Mark Lawson - Employment: Hemoshear
Aaron J . Mackey - Employment: HemoShear, LLC
David Manka - Employment: HemoShear Therapeutics; Stock Shareholder: 
HemoShear Therapeutics
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The following people have nothing to disclose: Ajit Dash

704
Role of Sumoylation in Aldehyde Dehydrogenase 2 
Function During Alcoholic Liver Disease and Liver Can-
cer Development
Carla Cossu, Ylenia Spissu, Andrea Floris, Komal Ramani, Maria 
Lauda Tomasi; Medicine, Cedars-Sinai Medical Center, Los Ange-
les, CA
Background: Alcohol abuse causes liver disease encompasses 
a spectrum of injury, ranging from simple steatosis to frank cir-
rhosis . Acetaldehyde, a major toxic ethanol metabolite, plays 
an important role in the pathogenesis of alcoholic liver disease 
(ALD) inducing production of reactive oxygen species (ROS) 
and apoptosis . ALDH2 is the major enzyme that metabolizes 
acetaldehyde produced from alcohol metabolism and it is well 
know to be correlated with the high risk for hepatocellular 
cancinoma (HCC) development . Sumoylation is a posttrans-

lational modification able to modify the activity, localization 
and expression of the target protein by a covalent bind where 
small ubiquitin modifier (SUMO) is a tag . Sumoylation is ROS 
inducible . We previously demonstrated that the level of Ubiq-
uitin conjugation enzyme 9 (Ubc9), a sole E2 conjugating 
enzyme, is induced in the livers of intragastric ethanol infusion 
(EI) treated mice . Our aim was to examine whether the dysreg-
ulated sumoylation could influence the ethanol induced ALDH2 
function in both ALD and HCC elucidating the molecular mech-
anism(s) . Methods: Studies were done using in vivo binge eth-
anol fed mice, primary mouse hepatocytes and HepG2 cells . 
Sumoylation protein profiling and expression were measured 
by Mass Spectrometry and Western blot analyses, respectively . 
ALDH2 activity was analyzed using commercial kit . Results: 
We found that ALDH2 is sumoylated in binge mice livers ana-
lyzing the peptide sequencing data from sample purified with 
SUMO immunoaffinity columns . In addition, we found that 
sumoylation machinary gene group (Ubc9, SUMO1, SUMO2 
and SUMO3) and ALDH2 are increased at both mRNA and 
protein levels in binge mice livers, ethanol treated hepatocytes 
and in HepG2 cells . Surprinsingly, we found that only SUMO3 
silencing prevents ethanol mediated induction in ALDH2 pro-
tein level . ALDH2 activity assay showed that SUMO3 inhibits 
ALDH2 enzymatic activity in mouse hepatocytes and HepG2 
cells . Finally, we confirmed the peptide sequencing data of 
sumoylated ALDH2 using in vivo binge mice livers finding 
increased level of SUMO1, 2, and 3 ALDH2 complex forma-
tion following by ethanol treatment . Conclusion: We report 
for the first time that ethanol mediated sumoylation increased 
ALDH2 protein level in livers of binge mice . Moreover, we 
demostrated that sumoylation prevents the enzymatic activity 
of ALDH2 lowering its protein stability that could induce ROS 
accumulation . This novel finding thereby opens a new area of 
investigation examining the importance of ALDH2 sumoylation 
in alcoholic liver disease and in HCC suggesting its potential 
role in the therapeutic approch .
Disclosures:
The following people have nothing to disclose: Carla Cossu, Ylenia Spissu, 
Andrea Floris, Komal Ramani, Maria Lauda Tomasi
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Ursodeoxycholic acid treatment does not improve liver 
outcomes in pediatric PSC: a multicenter, international 
collaboration
Mark R. Deneau1, Wael El-Matary2, Raghu Varier3, Anasta-
sia Konidari4, Tamir A. Miloh5,6, Eyal Shteyer7, Oren Ledder7, 
Reham Abdou8, Bernadette Vitola9, Matjaz Homan10, Alexan-
dra Papadopoulou11, Katryn N. Furuya12, Kyung M. Kim13, M. 
Woynarowski14, Madeleine Gottrand15, Frederic Gottrand15, 
Annemarie Broderick16, Niamh OCathain16, Pamela L. Val-
entino17, Mercedes Martinez18, Amanda Ricciuto19, Binita M. 
Kamath19, Veena L. Venkat20, Nitika Gupta21, Raffaele Iorio22, 
Fateh Bazerbachi23, Mounif El-Youssef23, Khaled Alqoaer24, 
Mansi Amin5, Kaija-Leena Kolho25, Marcus Auth26, Sylvia Doan1, 
M. K. Jensen1; 1Pediatric Gastroenterology, University of Utah, Salt 
Lake City, UT; 2University of Manitoba, Winnipeg, MB, Canada; 
3NW Pediatric Gastroenterology, LLC, Portland, OR; 4University of 
Liverpool, Liverpool, United Kingdom; 5Texas Children’s Hospital, 
Houston, TX; 6Phoenix Children’s Hospital, Phoenix, AZ; 7Shaare 
Zedek Medical Center, Jerusalem, Israel; 8State University of New 
York, Buffalo, Buffalo, NY; 9Medical College of Wisconsin, Mil-
waukee, WI; 10University Medical Centre Ljubljana, Ljubljana, 
Slovenia; 11University of Athens, Athens, Greece; 12Sidney Kim-
mel Medical College at Thomas Jefferson University, Wilmington, 
DE; 13University of Ulsan College of Medicine, Seoul, Korea (the 
Democratic People’s Republic of); 14Children’s Memorial Health 
Center, Warsaw, Poland; 15Universite de Lille, Lille, France; 16Uni-
versity College Dublin, Dublin, Ireland; 17Yale University School 
of Medicine, New Haven, CT; 18Columbia University College of 
Physicians and Surgeons, New York, NY; 19University of Toronto, 
SickKids, Toronto, ON, Canada; 20Children’s Hospital of Pitts-
burgh at UPMC, Pittsburgh, PA; 21Emory University School of Med-
icine, Atlanta, GA; 22University of Naples Federico II, Naples, 
Italy; 23Mayo Clinic, Rochester, MN; 24Prince Salman North West 
Armed Forces Hospital, Tabuk, Saudi Arabia; 25University of Hel-
sinki, Helsinki, Finland; 26Alder Hey Children’s NHS Foundation 
Trust, Manchester, United Kingdom
Background: Many providers use ursodeoxycholic acid (UDCA) 
in children with primary sclerosing cholangitis (PSC) despite a 
lack of convincing evidence of efficacy, and potential harm 
seen in adults . We evaluated the effectiveness of routine, real 
world use of UDCA in a large retrospective cohort of children 
with PSC . Methods: The pediatric PSC consortium is a col-
laboration between 26 nations and clinical liver disease cen-
ters . We performed a survival analysis from diagnosis of PSC 
to: 1 . diagnosis of portal hypertensive complications (ascites, 
encephalopathy or esophageal varices), 2 . biliary complica-
tion (stricture requiring dilation, stent placement or drainage), 
3 . liver transplantation, 4 . cholangiocarcinoma, or 5 . liver-re-
lated death) including a composite outcome of all of the above, 
termed “complicated liver disease” . We excluded patients from 
the analysis with the presence of a complicated liver disease 
outcome at or within two months of PSC diagnosis . Results: 
Of 500 patients in the cohort, 34 had early complicated liver 
disease and were excluded . Of the remaining patients, 78% 
were treated chronically with UDCA . The mean daily reported 
dose was 14 .5mg/kg/day (range 10-30), but dose was only 
available for 20% of patients . There was no evidence of a 
bias towards UDCA treatment in patients with more severe 
disease: baseline GGT (274 vs . 273 U/L p=0 .949), total bil-
irubin (1 .4 vs . 1 .6 mg/dL p=0 .563), and MELD score (-1 vs . 
0 p=0 .282), were similar in patients who were untreated and 
treated, respectively . The observed survival time was worse 
in every outcome category for patients treated with UDCA vs . 
those who were not (all p=NS), detailed in the table . The results 
were unchanged when subgroups of PSC + autoimmune hep-

atitis overlap, large duct disease, small duct disease, PSC + 
IBD and PSC without IBD were analyzed separately . <!—[if 
!supportLineBreakNewLine]—> <!—[endif]—>Conclusions: 
Real world use of UDCA in a large cohort of children with PSC 
did not improve liver outcomes . The observed probability of 
adverse liver outcomes was higher in UDCA-treated patients . It 
is unclear from these data if certain doses of UDCA in certain 
patient subgroups may have been beneficial, but broad use 
of UDCA in children with PSC did not prevent adverse liver 
outcomes .

5-year outcomes in pediatric PSC
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Sofosbuvir + Ribavirin for 12 or 24 Weeks Is Safe and 
Effective in Adolescents with Genotype 2 or Genotype 3 
Chronic Hepatitis C Infection
Kathleen B. Schwarz1, Phil Rosenthal2, Regino P. Gonzalez-Per-
alta3, Maureen M. Jonas4, William Balistreri5, C-H Lin6, Winita 
Hardikar7, Kathryn Kersey8, Bittoo Kanwar8, Diana M. Brainard8, 
Benedetta Massetto8, Yanni Zhu8, Ashley Prasse8, Brian Kirby8, 
Ronen Arnon9, Karen F. Murray10, Stefan Wirth11; 1Johns Hopkins 
University School of Medicine, Baltimore, United States, Boston, 
MA; 2University of California San Francisco, San Francisco, United 
States, San Francisco, CA; 3University of Florida, Gainesville, FL; 
4Children’s Hospital Boston, Boston, MA; 5Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH; 6Children’s Hospital 
Los Angeles, Los Angeles, CA; 7The Royal Children’s Hospital, 
Melbourne, VIC, Australia; 8Gilead Sciences, Inc, Foster City, CA; 
9Mount Sinai Hospital, New York, NY; 10Seattle Children’s Hos-
pital, Seattle, WA; 11HELIOS Medical Centre Witten-Herdecke 
University, Witten-Herdecke, Germany
Background: HCV-specific direct-acting antivirals (DAAs) have 
transformed treatment of adults with chronic HCV, but few stud-
ies have evaluated these new therapies in children, for whom 
the standard of care is still pegylated interferon plus ribavirin 
for up to 48 weeks . The current study evaluated the safety and 
efficacy of an all-oral treatment with sofosbuvir (SOF) + ribavi-
rin (RBV) in GT2 or GT3 HCV-infected adolescents . Aims and 
Methods Patients aged 12 to 17 years old with chronic HCV 
GT2 or GT3 were enrolled into this open-label, ongoing study 
to receive SOF (400 mg once daily) +RBV (15 mg/kg/day to 
a max of 1400 mg/day, in two divided doses) for 12 weeks 
(GT2 patients) or 24 weeks (GT3 patients) . The key efficacy 
endpoint was SVR12 . Safety was assessed by adverse events 
and clinical/laboratory data . Intensive pharmacokinetic (PK) 
sampling on Day 7 in the first 10 patients was done to confirm 
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the appropriateness of the adult dose in this age group . Results 
50 adolescents, 13 with GT2 and 37 with GT3 HCV infection, 
were enrolled and treated . The majority were male (58%), 
white (90%), treatment naive (82%), and vertically infected 
(69%) . The mean age was 15 years (range 12-17) and mean 
BMI was 22 .4 kg/m2 (range 16 .1-32 .4) . PK analysis for the 
first 10 patients demonstrated that concentrations of SOF and 
its primary metabolite were within the range of adult expo-
sure observed in the phase 2/3 studies with SOF . The SVR4 
rate was 100% in both GT2 and GT3 HCV-infected children . 
No adverse event (AE) leading to study drug discontinuation 
or serious AEs have been reported . The most common AEs 
reported in both treatment groups (≥10% of patients) were 
nausea and headache . Post-treatment follow-up is ongoing . 
Conclusions In adolescents with chronic GT 2 or 3 HCV infec-
tion, SOF+RBV for 12 or 24 weeks resulted in a 100% SVR4 
rate with no virologic failures . This all-oral, interferon-free regi-
men was well tolerated, supporting its potential as a treatment 
option for children with GT2 or 3 HCV infection . The study is 
continuing in children aged 3 to 11 years old .
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Laboratory predictors of longterm prognosis in primary 
sclerosing cholangitis: data from the pediatric PSC con-
sortium
Mark R. Deneau1, Wael El-Matary2, Raghu Varier3, Anastasia 
Konidari5, Tamir A. Miloh4,24, Eyal Shteyer6, Oren Ledder6, 
Reham Abdou7, Bernadette Vitola8, Matjaz Homan9, Alexan-
dra Papadopoulou10, Katryn N. Furuya11, Kyung M. Kim12, M. 
Woynarowski13, Madeleine Gottrand14, Frederic Gottrand14, 
Annemarie Broderick15, Pamela L. Valentino16, Mercedes Mar-
tinez17, Amanda Ricciuto18, Binita M. Kamath18, Veena L. Ven-
kat19, Nitika Gupta20, Raffaele Iorio21, Fateh Bazerbachi22, 
Mounif El-Youssef22, Kaija-Leena Kolho23, Mansi Amin4, Khaled 
Alqoaer25, Niamh OCathain15, Marcus Auth26, Sylvia Doan1, 
M. K. Jensen1; 1Pediatric Gastroenterology, University of Utah, 
Salt Lake City, UT; 2University of Manitoba, Winnipeg, MB, Can-
ada; 3NW Pediatric Gastroenterology, LLC, Portland, OR; 4Texas 
Children’s Hospital, Houston, TX; 5University of Liverpool, Liver-
pool, United Kingdom; 6Shaare Zedek Medical Center, Jerusa-
lem, Israel; 7State University of New York, Buffalo, Buffalo, NY; 
8Medical College of Wisconsin, Milwaukee, WI; 9University Med-
ical Centre Ljubljana, Ljubljana, Slovenia; 10University of Athens, 
Athens, Greece; 11Sidney Kimmel Medical College at Thomas Jef-
ferson University, Wilmington, DE; 12University of Ulsan College 
of Medicine, Seoul, Korea (the Democratic People’s Republic of); 
13Children’s Memorial Health Center, Warsaw, Poland; 14Univer-
site de Lille, Lille, France; 15University College of Dublin, Dublin, 
Ireland; 16Yale University School of Medicine, New Haven, CT; 
17Columbia University College of Physicians and Surgeons, New 
York, NY; 18University of Toronto, Toronto, ON, Canada; 19Chil-
dren’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 20Emory 
University School of Medicine, Atlanta, GA; 21University of Naples 
Federico II, Naples, Italy; 22Mayo Clinic, Rochester, MN; 23Univer-
sity of Helsinki, Helsinki, Finland; 24Phoenix Children’s Hospital, 
Phoenix, AZ; 25Prince Salman North West Armed Forces Hospital, 
Tabuk, Saudi Arabia; 26Alder Hey Children’s NHS Foundation 
Trust, Manchester, United Kingdom
Background: There is a paucity of data on objective factors 
that reliably predict longterm prognosis in pediatric primary 
sclerosing cholangitis (PSC) . We evaluated the ability of total 
bilirubin, gamma glutamyl transferase (GGT) and the aspartate 
aminotransferase (AST) to platelet count (PLT) ratio index (APRI) 
at diagnosis of PSC to predict 5-year adverse liver outcomes 
in a large, multicenter, international cohort of pediatric PSC 
patients . Methods: The pediatric PSC consortium is a collab-
oration between 26 nations and clinical liver disease centers . 
We performed a survival analysis from diagnosis of PSC to a 
composite outcome termed “complicated liver disease” consist-
ing of any of 1 . diagnosis of portal hypertensive complications 
(ascites, encephalopathy or esophageal varices), 2 . biliary 
stricture requiring intervention (dilation, stent placement or 
drainage), 3 . liver transplantation, 4 . cholangiocarcinoma, or 
5 . liver-related death)) . We excluded patients with any adverse 
outcome present at or within two months of PSC diagnosis . 
We compared survival in patients grouped by quartile of each 
of bilirubin, GGT and APRI at PSC diagnosis . Results: We 
analyzed 500 cases of pediatric PSC, excluding 34 with early 
complications . 5-year survival free of complicated liver disease 
in patients with bilirubin: <25th (<0 .4), 25th-50th (0 .4-0 .68), 
51st-75th (0 .69-1 .4) or >75th (>1 .4) percentile of all bilirubin 
values (mg/dL) at diagnosis was 78%, 82%, 79%, and 54%, 
respectively, logrank p<0 .001 . 5-year survival free of com-
plicated liver disease in patients with GGT: <25th (<110), 
25th-50th (110-220), 51st-75th (221-379) or >75th (>379) per-
centile of all GGT values (U/L) at diagnosis was 89%, 77%, 
71%, and 62%, respectively, logrank p<0 .001 . 5-year survival 
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free of complicated liver disease in patients with APRI: <25th 
(<0 .15), 25th-50th (0 .15-0 .35), 51st-75th (0 .36-0 .83) or >75th 
(>0 .83) percentile of all APRI values at diagnosis was 82%, 
80%, 74% and 63%, respectively, logrank p<0 .001 . Conclu-
sions: Total bilirubin, GGT and APRI at PSC diagnosis correlate 
with longterm clinical outcomes . We suggest that bilirubin and 
GGT correlate with the degree of cholangiopathy and APRI 
correlates with the degree of hepatic fibrosis . Patients with 
even mild elevation in these markers at baseline likely have 
more advanced disease and are likely to experience a worse 
outcome . Patients with bilirubin >1 .4 mg/dL, GGT >379 U/L 
or APRI > 0 .83 (>75th percentile each) at diagnosis represent 
the highest risk PSC patients .
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Early onset Autoimmune Hepatitis in African Americans 
is associated with increased morbidity, poor outcomes 
and decreased transplant free survival
Sirish Kumar Palle1,3, Kushal B. Naik1,2, Courtney Mccracken1, 
Rene Romero1,2, Nitika A. Gupta1,2; 1Pediatrics, Emory University, 
Atlanta, GA; 2Pediatrics, Childrens Healthcare of Atlanta, Atlanta, 
GA; 3Pediatrics, Oklahoma University, Oklahoma City, OK
Background: Most studies on Autoimmune Hepatitis (AIH) are 
in predominantly Caucasian cohorts . Few studies exist defin-
ing disease progression and outcomes in African Americans 
(AA) . Early onset AIH in AA is understudied, with a dearth of 
clinical predictors of outcome, often leading to lifelong ther-
apy . Aim: We aimed to define disease presentation, progres-
sion, response to therapy and outcomes in early onset AIH in 
a well-defined, large, single center demographically diverse 
population . Methods: All patients with early onset AIH were 
studied from 1998-2014 . Demographic, clinical, laboratory 
and treatment characteristics were analyzed . Results: Out of 
148 patients with autoimmune liver disease, 39 had primary 
sclerosing cholangitis and were excluded . Majority of the 109 
patients with AIH, were female (79F: 30M), with a median 
age of 12 .6 years (IQR: 8 .9-15 .4) and median follow up of 
44 .8 months (IQR: 18 .5-82 .3) . AA constituted 42% of this 
cohort . Majority (83/109; 76%) presented with acute hepatitis 
(including liver failure) and 24 (22%) had end stage liver dis-
ease (ESLD) . All received standard therapy with steroids and 
immunomodulators . At 1 year follow up 80% of the patients 
were still on steroids with 37% being on more than 5mg . Only 
14(13%) patients needed second line medications . More AA 
presented with ESLD with a higher IgG (p=0 .03) and GGT 
(p=0 .06) . Liver transplant (LT) free survival was reduced in AA 
compared to Non-AA (80 % vs . 65%) . Early survival was poor 
among AA (Wilcoxon, p=0 .05) though after the first year, 
the survival was similar (Log-rank, p=0 .2) .Post-LT recurrent AIH 
was seen in 50% of AA patients as compared to only 8% 
in Non-AA (p=0 .04) . Risk of LT increased 8 fold with ESLD 
(p<0 .001), 3 fold with decrease in platelet count by 50,000 

(p=0 .01) and by 41% per unit increase in PT (P<0 .001) . Only 
25% patients had a relapse-free remission while 40% never 
attained remission at all . Of the 33(30%) who had a relapse, 
only 21(64%) had complete remission (ALT<30) . While GGT, 
PT and platelet count were different at presentation, there was 
no significant difference in mode of presentation or clinical 
outcomes associated with the use of high-dose steroids at 1 
year follow up . Conclusions: AA patients with AIH are more 
likely to present with ESLD and have an increased risk for LT 
with high likelihood of disease recurrence post transplantation . 
More studies are needed to delineate factors such as inherent 
biology, genetics and access to healthcare with immunosup-
pressive regimens specifically tailored to African Americans .
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High Efficacy and Significant Improvement of Quality 
of Life (QoL) in Adolescent Patients with Hepatitis C 
Genotype 1 (GT1) Treated with Sofosbuvir (SOF) and 
Ledipasvir (LDV) 
Zobair M. Younossi1,2, Maria Stepanova3, William Balistreri4, 
Kathleen B. Schwarz5, Karen F. Murray6, Phil Rosenthal7, Sanjay 
Bansal8, Sharon Hunt3; 1Center For Liver Disease, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Betty and 
Guy Beatty Center for Integrated Research, Inova Health System, 
Falls Church, VA; 3Center for Outcomes Research in Liver Disease, 
Washington, DC; 4Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH; 5Johns Hopkins University School of Medicine, 
Baltimore, MD; 6Seattle Children’s Hospital, Seattle, WA; 7Uni-
versity of California San Francisco, San Francisco, CA; 8Kings 
College Hospital, London, United Kingdom
BACKGROUND: HCV treatment for children is pegylated inter-
feron+ribavirin with low efficacy, and toxicity leading to impair-
ment in the physical domains of QoL . We assessed the impact 
of LDV/SOF on the QoL of pediatric HCV patients . METHODS: 
Adolescents (12 to 17 years) with HCV were treated with LDV/
SOF (90mg/400mg daily) for 12 wks in a clinical trial (UK, 
US, and Australia) . QoL was assessed using the Pediatric QoL 
Inventory which includes 4 functioning domains: physical, 
emotional, social, and school (range 0-100) . These were com-
pleted by both children and parents . Univariate and multivari-
ate analysis were compared QoL scores at different timepoints 
to baseline . RESULTS: We included 100 adolescents with HCV 
GT1 (age:14 .7±2 .0 years, cirrhosis: 1%, treatment-naïve: 
80%, 7% depression, 17% ADHD) . After 12 wks of LDV/SOF, 
97% achieved SVR-12 . At baseline, 3 of 4 domain scores were 
reported lower by parents than self-reports completed by chil-
dren (by 6 .7-7 .9 points, p<0 .01) . At the end of treatment, the 
QoL scores reported by parents showed a significant improve-
ment (+5 .7 to +8 .1 points, p<0 .04), while scores reported 
by children were not significantly different from baseline . In 
fact, parents’ scores became similar to children (Figure) . By 
post-treatment wk 12, most of the QoL scores reported by par-
ents remained higher than baseline (+4 .7 to +7 .5, p<0 .01) . 
Furthermore, the Emotional Functioning domain score reported 
by children also improved from baseline (+4 .3, p=0 .0009) . 
These improvements were sustained until wk 24 of follow-up 
(all p<0 .04) . Multivariate analysis showed that history of anx-
iety and panic disorders were predictors of QoL impairment 
(p<0 .05) . CONCLUSIONS: Adolescents treated with LDV/SOF 
show improvement of QoL both during treatment and after 
achieving SVR . Although parents reported lower scores prior 
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to treatment, their scores increased and became closer to those 
reported by children .
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Intra-hepatic Gene Expression Patterns in Young Sub-
jects with Autoimmune Hepatitis Type 1 using RNAseq 
Emilia Shin1, Lorraine Brando2, Liliana D. Florea3, Kathleen B. 
Schwarz1, Robert Yolken2; 1Pediatric Gastroenterology and Nutri-
tion, Johns Hopkins Hospital, Baltimore, MD; 2Stanley Division 
of Developmental Neurovirology, Johns Hopkins Medicine, Bal-
timore, MD; 3Genetics, Johns Hopkins Medicine, Baltimore, MD
INTRODUCTION: Autoimmune hepatitis (AIH) is a chronic 
disorder of which the etiology is largely unknown . The pre-
dominant hypothesis posits that there is an environmental trig-
ger resulting in an uncontrolled pro-inflammatory response in 
a genetically susceptible individual . We attempted to eluci-
date the pathogenesis of AIH by performing RNAseq on RNA 
extracted from archived formalin-fixed paraffin-embedded 
(FFPE) liver biopsy samples of AIH type 1 patients and controls . 
METHODS: Total RNA was extracted from 45 FFPE liver biopsy 
samples obtained from years 1996 to 2014 . 24 AIH type 1 
patients and 21 controls who had liver biopsies for non-in-
fectious indications were analyzed using RNA-seq . Libraries 
were constructed using the Illumina TruSeq Stranded Total 
RNA Preparation Kit and then sequenced on an Illumina HiSeq 
2000 . Following quality checking and trimming, reads were 
mapped to the human genome using the spliced alignment tool 
Tophat2 and assembled into transcripts with CLASS2, a novel 
transcript assembler that is specifically suited to data from 
FFPE samples . Cuffdiff2 was used to quantify expression levels 
and determine differentially expressed genes that were then 
functionally analyzed with DAVID and PANTHER . RESULTS: 
Sequencing produced between 22-305M paired-end 100 bp 
reads per sample, of which 14-91% mapped to the human 
genome by Tophat2 . These rates were concordant with the 
numbers of reads metagenomically classified as human with 
Kraken . The fraction of exonic reads varied between 1-36% . A 
total of 33 samples [18 patients and 15 controls] had sufficient 
spliced reads to allow reliable gene and transcript reconstruc-
tion, resulting in 5 .3-63 .3K transcripts per sample . Cuffdiff2 
analysis identified 179 differentially expressed genes . Signal-

ing in immune system related processes was enriched among 
the genes that were upregulated in the patients compared to 
controls (e .g ., CD19, FCRL5, BTK, IRF3; p=4 .16 x 10-2) with 
6/17 of the genes involved in B-cell immunity (p= 3 .68 x 10-2) . 
Lipid metabolism and steroid pathway genes were enriched 
among the genes downregulated in the patients compared to 
controls (e .g ., TRHDE, CYP7A1, EBP, SLC25A17; p ≤ 7 .6x10-
3) . CONCLUSIONS: Differential expression analysis of RNA-
seq data comparing AIH patients to controls identified several 
genes known to be involved in immune pathways with a few of 
them already identified in AIH (i .e . HLA-DRA, CXCL10, CD74) . 
The results of our findings may provide insight into pathways 
that contribute to the pathogenesis of AIH and perhaps lead to 
potential therapeutic targets for a disorder that subjects most 
pediatric patients to lifelong treatment with immunosuppres-
sants .
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Primary sclerosing cholangitis and autoimmune scleros-
ing cholangitis are associated with similar outcomes: 
data from the pediatric PSC consortium
Amanda Ricciuto2, Binita M. Kamath2, Wael El-Matary3, Raghu 
Varier4, Anastasia Konidari5, Tamir A. Miloh6,7, Eyal Shteyer8, 
Oren Ledder8, Reham Abdou9, Bernadette Vitola10, Matjaz 
Homan11, Alexandra Papadopoulou12, Katryn N. Furuya13, Kyung 
M. Kim14, M. Woynarowski15, Madeleine Gottrand16, Frederic 
Gottrand16, Annemarie Broderick17, Niamh OCathain17, Pamela 
L. Valentino18, Mercedes Martinez19, Veena L. Venkat20, Nitika 
Gupta21, Raffaele Iorio22, Fateh Bazerbachi23, Mounif El-Youssef23, 
Khaled Alqoaer24, Mansi Amin6, Kaija-Leena Kolho25, Marcus 
Auth26, Sylvia Doan1, M. K. Jensen1, Mark R. Deneau1; 1Pediatric 
Gastroenterology, University of Utah, Salt Lake City, UT; 2Uni-
versity of Toronto, The Hospital for Sick Children, Toronto, ON, 
Canada; 3University of Manitoba, Winnipeg, MB, Canada; 4NW 
Pediatric Gastroenterology, LLC, Portland, OR; 5University of Liv-
erpool, Liverpool, United Kingdom; 6Texas Children’s Hospital, 
Houston, TX; 7Phoenix Children’s Hospital, Phoenix, AZ; 8Shaare 
Zedek Medical Center, Jerusalem, Israel; 9State University of New 
York, Buffalo, Buffalo, NY; 10Medical College of Wisconsin, Mil-
waukee, WI; 11University Medical Centre Ljubljana, Ljubljana, Slo-
venia; 12University of Athens, Athens, Greece; 13Alfred I duPont 
Hospital for Children, Wilmington, DE; 14University of Ulsan Col-
lege of Medicine, Seoul, Korea (the Democratic People’s Repub-
lic of); 15Children’s Memorial Health Center, Warsaw, Poland; 
16Universite de Lille, Lille, France; 17University College Dublin, 
Dublin, Ireland; 18Yale University Medical School, New Haven, 
CT; 19Columbia University College of Physicians and Surgeons, 
New York City, NY; 20Children’s Hospital of Pittsburgh at UPMC, 
Pittsburgh, PA; 21Emory University School of Medicine, Atlanta, 
GA; 22University of Naples Federico II, Naples, Italy; 23Mayo 
Clinic, Rochester, MN; 24Prince Salman North West Armed Forces 
Hospital, Tabuk, Saudi Arabia; 25University of Helsinki, Helsinki, 
Finland; 26Alder Hey Children’s NHS Foundation Trust, Manches-
ter, United Kingdom
Background: Many children with primary sclerosing cholangitis 
(PSC) exhibit features of autoimmune hepatitis (AIH), termed 
autoimmune sclerosing cholangitis (ASC) . It is thought that ASC 
may respond to immunosuppression and have more favorable 
outcomes than PSC . We aimed to compare PSC and ASC 
in a large, multicenter cohort of children . Methods: We col-
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lected all available cases of pediatric PSC at 26 liver centers 
around the world . Patients who also met diagnostic criteria for 
AIH (positive autoantibodies, elevated serum globulins and 
characteristic histopathology) were labeled as ASC . We per-
formed a survival analysis from liver disease diagnosis to out-
comes of: 1 . diagnosis of portal hypertensive complications 
(ascites, encephalopathy or esophageal varices), 2 . biliary 
stricture requiring intervention (dilation, stent or drainage), 3 . 
liver transplantation, and 4 . a composite of the above liver 
outcomes, termed “complicated liver disease” . We performed 
a multivariate Cox proportional hazards regression examining 
the association between PSC vs . ASC phenotype and progres-
sion to complicated liver disease, while adjusting for gender, 
presence of IBD and small vs . large duct disease . Results: Of 
500 patients, 173 (35%) had ASC . In univariate analysis, PSC 
and ASC patients did not differ in age, sex or small versus 
large duct disease . IBD was present in 85% of PSC vs 58% of 
ASC, p<0 .001, and a non-AIH autoimmune comorbidity (most 
commonly celiac or thyroiditis) was present in 7% of PSC vs . 
16% of ASC, p=0 .008 . ALT, AST, IgG and globulin fraction 
were significantly higher in ASC patients . The PSC and ASC 
groups did not differ in clinical outcomes . 5-year survival free 
of portal hypertension was 78% vs . 77%, free of biliary compli-
cations was 84% vs . 85%, with native liver was 86% vs . 88%, 
and free of complicated liver disease was 67% vs . 67% in 
PSC vs . ASC, respectively (all p=NS) . 6/327 PSC and 0/173 
ASC patients developed cholangiocarcinoma . In multivariable 
analysis, PSC vs . ASC phenotype and patient gender were not 
associated with outcome, but patients with IBD or a small duct 
phenotype progressed to complicated liver disease less often 
(HR 0 .59, p=0 .006 and 0 .60, p=0 .05, respectively) . Conclu-
sions: PSC and ASC have similar outcomes in children . AIH 
is treatable with relatively good liver outcome, whereas PSC 
has no known effective therapy . Small duct disease patients 
(with relatively less cholangiopathy) fared better than those 
with large duct disease (and worse cholangiopathy), whereas 
the presence or absence of AIH did not alter outcomes . We 
speculate that the degree of cholangiopathy in pediatric ASC 
independently affects outcome .
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The Prevalence Of Hepatitis E Virus Antibodies In Israel
Rasha N. Daniel1,2, Shira Zelber-Sagi2, Mira Barak1, Orly Azu-
lay3, Eyal Ashkenasie3, Yulia Kovalev3, Eli Zuckerman3; 1Haifa 
and Western Galilee Central Laboratories, Clalit Health Services, 
Nesher, Israel; 2Faculty of Public Health, Haifa University, Haifa, 
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Background and Aims: There is insufficient data regarding HEV 
infection prevalence in Israel, neither in the general popula-
tion nor in high risk groups . In this study we determined the 
prevalence of anti-HEV in three different population groups 
and explored putative risk factors . Methods: The study popu-

lation comprised three groups: I- included 708 clinical blood 
samples sent as routine to Haifa and Western Galilee Cen-
tral Laboratory and selected randomly using an age-stratified 
sampling design, negative for HCV/HBV with normal liver 
enzymes levels . II- included 288 samples from patients with 
chronic HCV infection followed-up and/or managed in the 
Liver Unit of Carmel Medical Center . III- included 20 subjects 
with close daily contact with swine, since working at a swine’s 
habitat . Anti-HEV IgM positive samples were tested for HEV 
RNA . A questionnaire was used in order to evaluate putative 
risk factors . Results: I: Seventy four out of 708 samples (10 .5%) 
were HEV IgG positive . HEV IgG seropositivity significantly 
increased with age . The odds ratio for HEV IgG–positive was 
8 .1 for individuals older than 45 y/o compared with younger 
ones . The age-adjusted HEV IgG prevalence was significantly 
higher among rural residents compared with urban residents 
(15 .8% vs . 10 .1% respectively -OR-1 .6) . The overall positive 
anti-HEV IgM was 3 .8% (n=27) . Seven samples (1%) were 
positive for both HEV IgG and IgM . However, the HEV RNA 
was negative in all those IgM-positive samples . II: Forty nine 
out of 288 (17 %) HCV patients were IgG-positive . The age-ad-
justed prevalence rate was 12 .9% . HEV IgG-positivity was 
significantly higher among patients older than 45 y/o com-
pared with younger ones (20% vs . 6% respectively -OR-3 .5) . 
The age-adjusted HEV IgG prevalence was significantly higher 
among rural residents compared with urban residents (OR-2 .7) . 
Sixteen samples (5 .6%) were IgM-positive and 5 (1 .7%) were 
positive for both HEV IgG and IgM . In one out of 5 HEV IgG/
IgM positive samples HEV-RNA was positive . Seropositivity 
was also significantly associated with birth out of Israel and 
traveling to endemic areas, OR was 1 .4 and 2 .3 respectively . 
The overall age-adjusted HEV IgG prevalence was significantly 
higher among group II compared with group I (OR-1 .3) . III: 
There was no positive IgM and 5 out of 20 samples were IgG 
positive (25%) . Conclusions: The HEV seropositivity was signifi-
cantly associated with increased age, rural residence, traveling 
to endemic areas and birth out of Israel . Our data indicate 
that HEV seropositivity is higher in patients with chronic HCV 
infection and in subjects with daily contacts with swine . A large 
prospective study is ongoing .
Disclosures:
Rasha N . Daniel - Employment: Clalit health services
The following people have nothing to disclose: Shira Zelber-Sagi, Mira Barak, 
Orly Azulay, Eyal Ashkenasie, Yulia Kovalev, Eli Zuckerman

713
Pre-core mutation status enables delineating a ‘true 
immune tolerant’ stage in HBV infection
Ivana Carey, Sanjay Bansal, Mary Horner, Matthew Bruce, Diego 
Vergani, Kosh Agarwal, Giorgina Mieli-Vergani; Institute of Liver 
Studies, Kings College School of Medicine at King’s College Hos-
pital, London, United Kingdom
The presence of mutations within the pre-core region suggests 
immune engagement in HBeAg+ positive chronic hepatitis B 
(CHB) patients, but there are no data linking pre-core mutation 
status with immune system reactivity . Aims: To examine the 
relationship between presence/absence of mutations in the 
pre-core region, markers of adaptive immune responses and 
HBV serological markers (quantitative HBsAg and HBeAg) in 
HBeAg+ CHB patients, and to investigate whether it is pos-
sible to delineate a ‘true immune tolerant’ profile . Patients: 
95 HBeAg+ CHB untreated patients [all perinatally infected, 
48 males, median age 9 .2 years, with normal ALT (median 
23 IU/l)] were divided into 2 groups according to presence/
absence of pre-core region mutations (A1762T/G1764A and/
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or A1896G): 44 had no mutations (WT) vs . 51 with muta-
tions (MUT) tested by direct population sequencing . Material/
Methods: Levels of HBsAg by Abbott ARCHITECT®, HBV DNA 
by real-time TaqMan PCR, chemokine CXCL10 by ELISA and 
semiquantitative levels of HBeAg by Abbott ARCHITECT® were 
measured in plasma samples . In peripheral blood mononuclear 
cells (PBMC), the frequency of CD4 and CD8 exhaustion mark-
ers (PD-1, LAG-3, TIM-3, CTLA-4, CD127) was assessed by 
flowcytometry . HBV-specific IFN-gamma production was deter-
mined in PBMC by IFN-gamma ELISpot after stimulation in the 
presence/absence of overlapping peptides for HBV core, enve-
lope and polymerase [specific spot forming cells(sSFC)/100 
000 PBMC] . The results are presented as medians . Results: 
Median HBV DNA levels were similar in WTvs .MUT patients 
(8 .39 vs .8 .32 log10IU/ml), but HBeAg and HBsAg levels were 
higher in patients with WT than MUT (1423 vs .1111 S/CO 
& 4 .91 vs .4 .52 log10IU/ml, both p<0 .05) . The expresion of 
exhaustion markes (LAG-3, TIM-3 and CTLA4) on CD4 and 
CD8 cells was similar in WT and MUT patients, but there was 
a higher frequency of exhausted CD4 and CD8 cells expess-
ing PD1 in MUT patients (CD4+PD1+CD127low:4 .7%vs .2 .7%; 
CD8+PD1+CD127low: 6 .2%vs .2 .7%,both p<0 .05) . HBV-spe-
cific responses against HBV core, envelope and polymerase 
were higher in MUT patients than in WT (17 vs .8; 12 vs .5 
and 20 vs .8 sSFC/100000 PBMC, all p<0 .05) . CXCL10 was 
higher in MUT patients than WT (222vs .121 pg/ml,p<0 .01) . 
Conclusions: The presence of pre-core region mutations in 
HBeAg+ untreated patients with normal ALT is associated with 
stronger HBV-specific immune responses, but more exhausted 
CD4 and CD8 lymphocytes, higher CXCL10 levels and lower 
HBeAg and HBsAg levels, indicating immune system recog-
nition of HBV . This profile allows distinction between true 
‘immune tolerance’ and ‘early immune engagement’ in the 
HBeAg+ non-inflammatory stage of chronic hepatitis B .
Disclosures:
Ivana Carey - Grant/Research Support: Gilead, Roche; Speaking and Teaching: 
BMS
Diego Vergani - Grant/Research Support: Roche
Kosh Agarwal - Advisory Committees or Review Panels: Gilead, BMS, Novartis, 
Janssen, AbbVie; Consulting: MSD, Janssen, Achillion, Intercept; Grant/Research 
Support: Roche, Gilead, BMS, Arbutus; Speaking and Teaching: Astellas, Gil-
ead, BMS, GSK
Giorgina Mieli-Vergani - Grant/Research Support: Roche, BMS
The following people have nothing to disclose: Sanjay Bansal, Mary Horner, 
Matthew Bruce

714
Interferon-α treatment responses in Caucasian adoles-
cents with chronic hepatitis B and its association with 
polymorphisms of the interleukin 28B and oligoade-
nylate synthetase genes.
Krzysztof Domagalski3, Malgorzata Pilarczyk2, Pawel Rajewski4, 
Agnieszka Zalesna4, Waldemar Halota1, Andrzej Tretyn5, Mal-
gorzata Pawlowska2; 1Dep.of Infectious Diseases&Hepatology, 
Collegium Medicum N.Copernicus University, Bydgoszcz, Poland; 
2Department of Paediatric Infectious Diseases and Hepatology,, 
Faculty of Medicine, Collegium Medicum, Nicolaus Copernicus 
University,, Bydgoszcz, Poland; 31Centre For Modern Interdis-
ciplinary Technologies, Nicolaus Copernicus University, Torun, 
Poland; 43Provincial Infectious Diseases Hospital, Bydgoszcz, 
Poland; 54Department of Plant Physiology and Biotechnology, 
Nicolaus Copernicus University, Torun, Poland
Background: Oligoadenylate synthetases (OAS) and interleu-
kin 28B (IL-28B) play important roles in the immune responses 
against viral infections . The impact of IL-28B and OAS single 
nucleotide polymorphisms (SNPs) on the results of therapy in 

patients with chronic hepatitis B (CHB) is poorly understood . 
The aim of this study was to evaluate impact of the IL-28B and 
OAS gene family polymorphisms on the effectiveness of the 
interferon alpha monotherapy in Caucasian adolescents with 
hepatitis B e antigen (HBeAg) negative CHB . Methods: Polymor-
phisms in the OAS1 (rs1131476), OAS2 (rs1293747), OAS3 
(rs2072136), OASL (rs10849829) and IL28B (rs12979860, 
rs12980275 and rs8099917) genes were studied using the 
TaqMan SNP Genotyping Assays in 52 adolescents, who 
were treated with pegylated interferon alpha for 48 weeks . 
The effectiveness of the therapy was evaluated based on com-
plete response (CR), defined as suppression of viral replica-
tion to HBV DNA level <2000 IU/mL, and normalization of 
ALT activity (<40 IU/L) and partial response (PR), defined as 
HBV DNA level <2,000 IU/mL or ALT normalization, measured 
24 weeks after completing the treatment . Results: At baseline 
all patients had HBV DNA level >2,000 IU/mL, 21 of them 
>20,000 IU/mL (40 .4%) and 38 (73 .1%) patients had abnor-
mal ALT activity . The PR and CR rates were 80 .8% and 42 .3%, 
respectively . The age at therapy, gender and liver histology 
have no impact to type (partial and complete) response . Sta-
tistically significant relationship between higher baseline HBV 
DNA and ALT activity and decreases rates of PR and CR were 
shown (p<0 .05) . The allele association analysis revealed that 
only IL-28B rs12979860 (C vs . T) and IL-28B rs12980275 
(A vs . G) markers significantly affected the achieving of PR 
(p=0 .021, OR=3 .3, 95% CI=1 .2-9 .2 and p=0 .014, OR=3 .7 
95% CI=1 .3-10 .1, respectively) . However, in genotype analy-
sis, only IL-28B rs12980275 significantly differed groups with- 
and without PR and (AA vs . AG-GG, p=0 .014, OR=10 .9, 
95% CI=1 .3-93 .9) . Analysis of CR showed that genotype TT 
of IL-28B rs12979860 and AA of OASL rs10849829 markers 
were significantly associated with failure of therapy (p=0 .033, 
OR not applicable and p=0 .044, OR=0 .26, 95% CI=0 .07-
0 .88, respectively) . We observed that genotype TT of IL-28B 
rs12979860 was present only in no- CR group . Conclusion: 
The results suggest that IL-28B and OASL polymorphisms are 
associated with differential susceptibility to clinical outcomes in 
CHB adolescents treated with interferon alpha .
Disclosures:
Waldemar Halota - Board Membership: Roche, MSD, Gillead, Jenssen, BMS, 
Abbott, Abbvie, Roche Diagnostica, Biomedica, Merck
The following people have nothing to disclose: Krzysztof Domagalski, Malgor-
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Steroid free treatment of autoimmune hepatitis in 
selected children
Orith Waisbourd-Zinman2, Didja Hilmara1, Henry C. Lin2,1, Eliz-
abeth Rand2,1; 1Perelman School of Medicine, University of Penn-
sylvania, Philadelphia, PA; 2Gastroenterology, Hepatology and 
Nutrition, Children’s Hospital of Philadelphia, Philadelphia, PA
Background: The standard therapy for autoimmune hepatitis 
(AIH) includes initiation of prednisone for management of acute 
inflammation with azathioprine as maintenance therapy . Side 
effects of prednisone have significant impact in the pediatric 
population . AIH has diverse presentations; 25-34% of patients 
are asymptomatic at diagnosis and are discovered inciden-
tally when blood work is collected for unrelated reasons . It is 
the authors’ practice to treat asymptomatic cases of AIH with 
primary azathioprine (AZA) without steroids at the time of diag-
nosis . Our aim was to retrospectively compare this group to the 
conventional treatment . Methods: We performed a retrospec-
tive analysis of patients diagnosed with AIH between January 
2009 to December 2014 . Data collected included co-morbid-
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ities, time for near normalization of liver enzymes (defined 
as less than two times the upper limit of normal), duration of 
prednisone treatment and side effects . We performed a case 
controlled series comparing children with AZA only to children 
who received standard therapy including prednisone . Results: 
During the six-year period, there were 21 patients diagnosed 
with AIH incidentally . Nine patients (43%) were treated with 
AZA monotherapy and 12 patients were treated with pred-
nisone at the time of diagnosis together or followed anti-me-
tabolites (prednisone group) . Treatment was determined by 
practitioner preference . In the AZA group there were 6 males 
and 3 females, age of diagnosis ranged from 4 to 15 years, 
2 patients had type 2 AIH . In the prednisone group there were 
11 females and 1 male, age of diagnosis ranged from 5 to 17 
years, two patients had type 2 AIH . Three patients in the AZA 
group and 6 patients in the prednisone group had other auto-
immune diseases . ALT at diagnosis in the AZA group ranged 
from 62 to 1151 U/L, in the prednisone group ranged from 
75 to 1391 U/L . Eleven percent in the AZA group vs . 75% in 
the prednisone group had excessive weight gain, worsening 
acne or sleeping disturbances on therapy, p<0 .05 . Duration of 
prednisone treatment in the prednisone group was 2-12 months 
with a mean and a median of 6 months . Time to near normal-
ization of liver enzymes was 5 .5 months in the AZA group 
compared to 2 .7 months in the prednisone group (not statisti-
cally significant) . There was one patient in the AZA group who 
required prednisone 18 months post diagnosis due to rising 
liver enzymes after initial partial response . In total steroid free 
treatment was successful in 8 of 9 attempted cases . Discussion: 
Our results show that AIH can be managed with azathioprine 
monotherapy in selected cases thereby sparing the adverse 
effects of steroid therapy .
Disclosures:
The following people have nothing to disclose: Orith Waisbourd-Zinman, Didja 
Hilmara, Henry C . Lin, Elizabeth Rand
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Hyperammonemia impairs skeletal muscle protein syn-
thesis via a novel Myostatin-ALK5-AMPK dependent 
mechanism
Gangarao Davuluri2, Samjhana Thapaliya2, Avinash Kumar2, 
Gabriella A. Ten Have3, Stephen L. Welle4, Marielle Engelen3, 
Nicolaas E. Deutz3, Srinivasan Dasarathy1; 1Department Of Gas-
troenterology and Hepatology, Cleveland Clinic, Cleveland, OH; 
2Pathobiology, Cleveland Clinic, Cleveland, OH; 3health and 
Kinesiology, Texas A&M University, College Station, TX; 4Den-
tistry, University of Rochester Medical Center, Rochester, NY
Background . Sarcopenia is a major complication of cirrhosis 
and adversely affects clinical outcomes  . Hyperammonemia is 
a mediator of the liver muscle axis that impairs skeletal muscle 
protein synthesis, increases autophagy and causes sarcope-
nia . mTORC1 is a key regulatory protein that simultaneously 
increases protein synthesis, inhibits autophagy and maintains 
muscle mass . We identify a novel hyperammonemia mediated 
mTORC1 inhibition with functional consequences mediated via 
a novel upstream AMPK kinase, ALK5, a type 1 TGFβ recep-
tor that is activated by ammonia induced myostatin . Methods . 
Studies were performed in the skeletal muscle from muscle spe-
cific myostatin knockout and wild type mice with and with-
out hyperammonemia, and in differentiated murine C2C12 
myotubes with genetic depletion of myostatin, ALK5, activin 
IIB receptor, and AMPK during hyperammonemia . Critical 
experiments were reproduced in the skeletal muscle of human 
cirrhotic and control subjects . Expression of myostatin, AMPK, 
AKT, ALK4/5 and mTORC1 signaling protein expression were 

quantified by immunoblots . Protein synthesis in vivo was quan-
tified by a flooding dose of L-ring-D5 phenylalanine (D5Phe) 
and its incorporation into muscle protein quantified by GCMS . 
Transfection of AMPK-GFP tagged construct was used to deter-
mine cellular trafficking of AMPK . Results . Hyperammonemia 
impaired muscle protein synthesis and increased autophagy 
in myotubes and mice that were reversed by silencing myo-
statin . Consistent with mTORC1 regulation of protein synthesis 
and autophagy, hyperammonemia impaired mTORC1 signal-
ing without alteration in classical upstream activator, PKB/Akt 
phosphorylation . Instead, mTORC1 was inhibited by AMPK 
during hyperammonemia . Silencing AMPKα2 resulted in rever-
sal of impaired mTORC1 signaling and increased autophagy 
in myotubes . We also show that ammonia induced myostatin 
binds to the type-2 TGFβ receptor, Activin IIBR and this com-
plex binds to ALK5, a type 1 receptor and Ser/Thr kinase . 
This supercomplex activates AMPKα2 independent of classi-
cal upstream AMPK kinases . This novel upstream activation 
of AMPK occurred on the cell membrane . Our data provide 
evidence of a novel ammonia induced myostatin-ALK5-AMPK 
dependent, Akt independent impaired mTORC1 signaling and 
functional consequences in the skeletal muscle . Conclusions . 
We show that hyperammonemia impairs mTORC1 signaling 
by a myostatin mediated reduction in protein synthesis via a 
novel ALK5 mediated activation of AMPK that causes sarcope-
nia . Small molecule inhibitors of ALK5 and myostatin antago-
nists are being evaluated in clinical trials and hold promise in 
reversing sarcopenia of cirrhosis .
Disclosures:
Nicolaas E . Deutz - Consulting: OCera; Grant/Research Support: Abbott Nutri-
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The following people have nothing to disclose: Gangarao Davuluri, Samjhana 
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717 ♦
Combined systemic elimination of MET and EGFR signal-
ing completely abolishes liver regeneration and leads to 
liver decompensation.
Shirish Paranjpe1, William C. Bowen1, Wendy M. Mars1, Anne 
Orr1, Meagan Haynes1, Marie DeFrances1, Silvia Liu2, George 
C. Tseng2, George K. Michalopoulos1; 1Pathology, University of 
Pittsburgh, Pittsburgh, PA; 2Department of Biostatistics, University 
of Pittsburgh, Pittsburgh, PA
Receptor tyrosine kinases MET and EGFR are critically involved 
in initiation of liver regeneration . Other cytokines and signal-
ing molecules also participate in the early part of the process . 
Regeneration employs effective redundancy schemes to com-
pensate for the missing signals . Elimination of any single extra-
cellular signaling pathway only delays but does not abolish 
the process . Our present study, however, shows that combined 
systemic elimination of MET and EGFR signaling (METKO+EG-
FRi mice) abolishes liver regeneration, prevents restoration of 
liver mass and leads to liver decompensation . METKO or sim-
ply EGFRi mice had distinct and signaling-specific alterations 
in Ser/Thr phosphorylation of mTOR, AKT, ERK1/2, PTEN, 
AMPKα etc . In the combined MET and EGFR signaling elim-
ination of METKO+EGFRi mice, however, alterations depen-
dent on either MET or EGFR combined to create shutdown of 
many programs vital to hepatocytes . These included decrease 
in expression of enzymes related to fatty acid metabolism, urea 
cycle, cell replication, and mitochondrial functions . Hepatocyte 
average volume decreased to 35% of control with proportional 
decrease in dimensions of the hepatic lobules . Mice died at 
15-18 days after hepatectomy with ascites, increased plasma 
ammonia and very small livers . Conclusion: The study shows 
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that MET and EGFR separately control many non-overlapping 
signaling endpoints, allowing for compensation when only one 
of the signals is blocked . Our results demonstrate the comple-
mentarity of the two receptors in support of crucial pathways . 
EGFR seems to be more involved in lipid biosynthesis whereas 
MET is more involved in maintaining the redox balance of 
the cell . The combined elimination of the signals however is 
not tolerated . The results provide critical new information on 
interactive MET and EGFR signaling and the contribution of 
their combined absence to regeneration arrest and liver decom-
pensation . The combined effect of elimination of signaling of 
both receptors should be taken into account in therapeutic con-
siderations .
Disclosures:
George K . Michalopoulos - Consulting: Vital Therapies
The following people have nothing to disclose: Shirish Paranjpe, William C . 
Bowen, Wendy M . Mars, Anne Orr, Meagan Haynes, Marie DeFrances, Silvia 
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718 ♦
Inhibition of autophagy by inflammation-mediated S-ni-
trosylation in obesity
Qingwen Qian, Allyson Orwig, Ling Yang; Diabetes Research 
Center, Dept of Anatomy and Cell Biology, University of Iowa, 
Iowa City, IA
Obesity is a major problem worldwide that increases risk for a 
wide range of diseases, including diabetes and fatty liver dis-
eases . The obesity-associated chronic inflammation has been 
recognized as a major cause of insulin resistance and NAFLD . 
Autophagy is a lysosome-mediated degradation pathway, pro-
vides a mechanism for cells to dispose damaged intracellu-
lar organelles . Previously we demonstrated that compromised 
autophagy contributes to the onset of obesity-associated insulin 
resistance . However, it is not known how inflammatory sig-
nals are integrated with autophagy pathways in the context 
of obesity . One hallmark of inflammation is elevated intracel-
lular nitric oxide (NO) production, which can alter cell func-
tion through multiple mechanisms including S-nitrosylation (the 
covalent attachment of a nitrogen monoxide group to the thiol 
side chain of cysteine) . Here we show that there are increased 
S-nitrosylated lysosomal proteins in the livers from both diet-in-
duced obese mice and diabetic patients . This increased S-ni-
trosylation of lysosomal proteins is correlated with an elevated 
NO production in the lysosome . Moreover, this obesity-medi-
ated nitrosative stress results in a decrease in lysosome func-
tion, as evidenced by impaired lysosome enzyme activity and 
increased lysosome pH in mouse primary hepatocytes . To 
determine whether S-nitrosylation modification of lysosomal 
proteins alters the hepatic autophagy flux, we further exam-
ined the LC3 turnover in primary hepatocytes isolated from 
RFP-GFP-LC3 transgenic mice or wild type control mice . We 
showed that cytokine-induced NO production leads to both 
decreased LC3 flux and lipidation . Finally, inhibition of nitro-
sative stress by iNOS inhibition, iNOS deletion, and gain-of 
function of a denitrosylase (S-nitrosoglutathione reductase, 
GSNOR) improved lysosome function, restored lysosome pH, 
and enhanced autophagy flux in mouse primary hepatocytes . 
Taken together, these data indicate that inflammation-mediated 
protein S-nitrosylation is a key mechanism compromising the 
autophagic process in obesity . Our results could provide a 
unique opportunity to bridge the fields of inflammation and 
autophagy and may lead to new strategies to develop ther-
apeutics for many inflammatory diseases including fatty liver 
diseases .
Disclosures:
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Ethanol increases skeletal muscle autophagy via a novel 
non-canonical PP2A mediated dephosphorylation and 
mitochondrial dysfunction.
Gangarao Davuluri2, Avinash Kumar2, Megan R. McMullen2, 
Rebecca L. McCullough2, Arthur J. McCullough1, Laura E. Nagy2, 
Srinivasan Dasarathy1; 1Department Of Gastroenterology and 
Hepatology, Cleveland Clinic, Cleveland, OH; 2Pathobiology, 
Cleveland Clinic, Cleveland, OH
Background . Sarcopenia in alcoholic liver disease (ALD) is the 
most frequent clinical complication that contributes to adverse 
clinical outcomes with no effective therapies . We previously 
reported that skeletal muscle proteolysis in patients with ALD, 
and mice fed ethanol results in sarcopenia via increased auto-
phagy . The upstream regulators of muscle autophagy in ALD 
are not known . We and others have shown that mTORC1 
inhibits and reactive oxygen species increase autophagy . 
Methods . Phosphorylation of AMPK, DRP1, mTORC1 and sig-
naling responses measured by Immunoblots of protein from 
C2C12 murine myotubes exposed to 100 mM ethanol for 6 h 
and skeletal muscle from mice fed ethanol or pair fed for 25 
days . PP2A activity was quantified by ELISA, PI3Kγ activity by 
thin layer chromatography, mitochondrial respiration quanti-
fied by high resolution respirometry for intact cell, substrate 
and inhibitor response, cellular NAD+, NADH concentrations 
by fluorescent assay . Coimmunoprecipitation assays were used 
for protein association . Critical experiments were reproduced 
in skeletal muscle from patients with ALD and controls . Results . 
We show that mTORC1 signaling was impaired by ethanol . 
Interestingly, activation of protein kinase B/Akt, the canoni-
cal activator of mTORC1 was unaltered . Surprisingly, AMPK 
phosphorylation, a known inhibitor of mTORC1 and activa-
tor of autophagy was also blocked by ethanol . Simultaneous 
decrease in phosphorylation of mTORC1 and its inhibitor, 
AMPK suggests dephosphorylation of critical regulatory signal-
ing proteins . Consistently, we observed increased PP2A activity 
and loss of PI3Kγ activity (a negative regulator of PP2A) by eth-
anol . Inhibition of PP2A reversed these abnormalities . Ethanol 
exposure also resulted in mitochondrial fission by polymeriza-
tion of dynamin related protein1 (DRP1) with increased mito-
chondrial ROS consistent with previous reports of activation of 
autophagy . Mitochondrial respiration, NAD+/NADH ratio and 
tricarboxylic acid cycle (TCA) cycle intermediates were lower, 
in ethanol treated myotubes showing direct metabolism of etha-
nol in myotubes causing mitochondrial structural and functional 
abnormalities . During ethanol exposure, PP2A bound to DRP1 
and blocking ROS by N acetyl cysteine reversed inhibition of 
PI3KΥ and PP2A activation . Conclusions . This is the first evi-
dence that ethanol inhibits PI3KΥ that in turn derepresses PP2A 
with loss of mTORC1 signaling, dephosphorylation of DRP1 at 
Ser637 with consequent mitochondrial fission and generation 
of ROS . Both impaired mTORC1 and increased mitochondrial 
ROS cause increased autophagy and sarcopenia in ALD and 
provide novel therapeutic targets .
Disclosures:
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720 ♦
Osteopontin stimulates liver regeneration though stabili-
zation of β-catenin
Abhishek Satishchandran, Aditya Ambade, Sitara Rao, Donna 
Catalano, Benedek Gyongyosi, Patrick P. Lowe, Arvin Irache-
ta-Vellve, Gyongyi Szabo; University of Massachusetts Medical 
School, Worcester, MA
Introduction: Mature hepatocytes proliferate in response to 
injury providing a remarkable regenerative capacity for the 
liver . While many studies identified a plethora of mitogenic 
stimuli in liver regeneration, none have translated to a clinically 
viable therapy . Osteopontin (OPN), a multifunctional protein, 
plays integral roles in NASH, ASH, and HCC . Studies have also 
shown its role in regulation of liver stem cells, and clinically, 
increased serum OPN levels correlate with survival in acute 
liver failure and acute steatohepatitis . Therefore, we hypothe-
sized that OPN may play an essential role in liver regeneration 
and OPN-null (OPNko) mice would demonstrate reduced or 
delayed regenerative capacity compared to wild-type . We also 
aimed to test whether therapeutic restoration with recombinant 
OPN to OPNko mice would rescue this phenotype . Methods: 
Six to eight week old wild-type (WT) or OPNko C57Bl/6 mice 
were subjected to a 2/3 partial hepatectomy . Livers were har-
vested at 6, 24, 48 and 96 hours . Additionally, WT or OPN-ko 
mice were administered PBS or 2mg/kg recombinant murine 
osteopontin (rOPN) intraperitoneally immediately after surgery 
and every 12 hours after for 48 hours . Results: We found that 
serum osteopontin levels are elevated hours after partial hepa-
tectomy and remain increased for up to 4 days . Liver-to-body-
weight (L:BW) ratios at 48 and 96 hours after hepatectomy 
showed that osteopontin-null mice had a reduced regeneration 
rate . This decrease was associated with a reduction of BrDU+ 
nuclei suggesting reduced cell proliferation capacity in OPNKo 
mice . In addition, phosphorylated AKT, a critical step in early 
regeneration after hepatectomy, was reduced as indicated by 
reduced p-AKT(ser9):total-AKT . In response to mitogenic stimuli 
after hepatectomy, p-AKT leads to phosphorylation and subse-
quent stabilization of β-catenin, the effector molecule required 
for AKT-mediated cellular proliferation . We noted that OPN-
null mice exhibited increased levels of destabilized β-catenin . 
Intraperitoneal injection of rOPN to OPNko mice enhanced 
the rate of liver regeneration after partial hepatectomy as mea-
sured by L:BW ratios when compared to both OPNko mice and 
WT mice . Additionally, when compared to saline injection, 
rOPN treatment also enhanced BRDU+ staining, restored pAK-
T:total-AKT ratios, and decreased levels of destabilized β-cat-
enin in OPNko mice after partial hepatectomy . Conclusions: 
We demonstrate that osteopontin plays an essential role in liver 
regeneration . Our findings suggest that exogenous administra-
tion of osteopontin may serve as a potential therapeutic tool 
to enhance liver regeneration though enhancement of AKT/
ʒcatenin signaling .
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Verlyx; Grant/Research Support: NIH-NIAAA, BMS, Gilead, Genfit, Genentech, 
University of Florida, Intercept, Tobira, Takeda, Vertex
The following people have nothing to disclose: Abhishek Satishchandran, Aditya 
Ambade, Sitara Rao, Donna Catalano, Benedek Gyongyosi, Patrick P . Lowe, 
Arvin Iracheta-Vellve

721 ♦
FAK deletion accelerates liver regeneration after two-
thirds partial hepatectomy 
Na Shang1, Maribel Arteaga1, Lennox Chitsike1, Fang Wang1, 
Navin Viswakarma2, Peter Breslin1, Wei Qiu1; 1Loyola University 
Chicago, Maywood, IL; 2UIC, Chicago, IL
Understanding molecular mechanisms of liver regeneration is 
essential to improve the survival rate of patients after surgi-
cal resection of large amounts of liver tissue . Focal adhesion 
kinase (FAK) regulates different cellular functions, including 
cell survival, proliferation and cell migration . The role of FAK 
in liver regeneration remains unknown . In this study, we found 
that Fak is activated and induced during liver regeneration 
after two-thirds partial hepatectomy (PHx) . We used mice with 
hepatocyte-specific deletion of Fak and investigated the role of 
Fak in liver regeneration in 2/3 PHx model (removal of 2/3 of 
the liver) . Interestingly, we found that specific deletion of Fak 
in hepatocytes accelerates liver regeneration after 2/3 PHx . 
Consistently, Fak deletion enhances hepatocyte proliferation 
before day 3 after PHx but attenuates hepatocyte prolifera-
tion 3 days after PHx . Intriguingly, we found that deletion of 
Fak in hepatocytes significantly increases EGFR activation but 
decreases c-MET activation during liver regeneration . Further-
more, we found that Fak deficiency increases HB-EGF (a ligand 
of EGFR) during liver regeneration and a specific HB-EGF inhib-
itor abrogates accelerated liver regeneration and enhanced 
EGFR activation after PHx . We discovered that Fak deficiency 
increases TNFα expression after PHx and a neutralizing TNFα 
antibody suppresses accelerated liver regeneration, enhanced 
HB-EGF expression and EGFR activation in Fak-deficient mice . 
Moreover, more apoptosis was found in Fak-deficient mouse 
livers compared to WT mouse livers after PHx . Conclusion: 
our data suggest that Fak deletion accelerates the liver regen-
erative process by regulating the TNFα/HB-EGF/EGFR axis . 
Inhibition of FAK may be a promising strategy to accelerate 
liver regeneration in recipients following liver transplantation .
Disclosures:
The following people have nothing to disclose: Na Shang, Maribel Arteaga, 
Lennox Chitsike, Fang Wang, Navin Viswakarma, Peter Breslin, Wei Qiu
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Bile duct ligation induces ATZ globule clearance in a 
mouse model of alpha-1 antitrypsin deficiency
Zahida Khan1, Shinichiro Yakota2, Yoshihiro Ono3, Aaron W. 
Bell4, Donna B. Stolz5, George K. Michalopoulos4; 1Gastroen-
terology, Children’s Hospital of Pittsburgh, Pittsburgh, PA; 2Sur-
gery, Jichi Medical University, Shimotsuke-shi, Japan; 3Transplant 
Surgery, University of Pittsburgh, Pittsburgh, PA; 4Pathology, Uni-
versity of Pittsburgh, Pittsburgh, PA; 5Cell Biology, University of 
Pittsburgh, Pittsburgh, PA
Background & Aims: Alpha-1 antitrypsin deficiency (A1ATD) 
can progress to cirrhosis and hepatocellular carcinoma; how-
ever, not all patients are susceptible to severe liver disease . 
A1ATD is caused by a toxic gain-of-function mutation, generat-
ing insoluble, misfolded ATZ protein “globules” in hepatocytes, 
which overwhelm protein clearance mechanisms . The relation-
ship between bile acid signaling and hepatocytic autophagy is 
less clear, but may involve altered gene expression pathways . 
Based on previous findings by others that bile duct ligation 
(BDL) alters bile acid composition and induces autophagy, we 
hypothesized that retained bile acids may lead to hepatopro-
tective effects in PiZZ transgenic mice, which model the human 
liver disease of A1ATD . Methods: We performed BDL and 
partial BDL (pBDL) in PiZZ mice, followed by analysis of liver 
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tissues . For pBDL, the left lobe was ligated at the bifurcation 
on the common bile duct, while the right lobe served as an 
unligated internal control . Results: PiZZ mouse liver subjected 
to BDL showed up to 50% clearance of ATZ globules at days 
3, 7, and 14 compared to sham controls . BDL-treated tissues 
had increased expression of Atg5, Atg12, and LC3A/B . Anal-
ysis of transcription factors by Western blot after BDL revealed 
significant decreases in nuclear C/EBP-α and C-EBP-β, and 
decreased nuclear FXR . Surprisingly nuclear TFEB, a master 
regulator of autophagy, remained unchanged . Histologic find-
ings of BDL were reproducible in pBDL mouse liver tissues, 
confirming that ATZ globule clearance was induced by local-
ized microenvironmental stimuli rather than systemic effects, 
such as starvation . Several genes involved in bile acid metab-
olism were over-expressed in globule- devoid hepatocytes, 
compared to globule-containing hepatocytes . Conclusions: 
Retained bile acids led to a dramatic reduction of ATZ glob-
ules, with enhanced hepatocyte regeneration and autophagy 
in PiZZ mouse liver . These findings support further study of syn-
thetic bile acid derivatives and receptor agonists/antagonists 
as potential autophagy- enhancing agents in A1ATD .
Disclosures:
George K . Michalopoulos - Consulting: Vital Therapies
The following people have nothing to disclose: Zahida Khan, Shinichiro Yakota, 
Yoshihiro Ono, Aaron W . Bell, Donna B . Stolz
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Signal event of alcohol-induced hepatocyte carcinoma 
development
Yanmei Zhang2, Junxia Lei3, Ganggang Shi2, Zhongdao Wu3, 
Daniel Levy1, Shuping Zhong1; 1Keck School of Medicine, Univer-
sity of Southern Caliornia, Los Angeles, CA; 2Shantou University 
Medical College, Shantou, China; 3, Zhongshan School of Medi-
cine, Sun Yat-sen University, Guangzhou, China
Hepatocellular carcinoma (HCC) is the fifth most common can-
cer and ranks third in annual mortality worldwide . HCC is 
also one of the leading causes of death in patients with cir-
rhosis . The incidence of HCC in the United States has more 
than doubled over the past 2 decades and is anticipated to 
continue increasing over the next 20 years . The major risk 
factors of HCC are alcoholic liver disease, hepatitis B virus 
(HBV), hepatitis C virus (HCV) and numerous carcinogens, such 
as aflatoxin . Alcohol has been classified as carcinogenic to 
humans . However, little is known about the role of alcohol in 
deregulation of Pol III genes (RNA polymerase III-dependent 
genes), which are responsible for protein synthesis and tightly 
linked to tumor development . Pol III genes encode a variety of 
untranslated and small RNAs, including tRNAs and 5S rRNAs . 
Deregulation of RNA Pol III transcription leads to an increase 
in translational capacity to promote cell proliferation and trans-
formation and tumor formation . Brf1 is a specific transcription 
factor of Pol III genes . Inhibition of Brf1 decreases Pol III gene 
transcription, which is sufficient for repressing cell transforma-
tion and tumor formation . Our studies have indicated that Brf1 
expression is increased in human HCC cases . High expression 
of Brf1 is associated with shorter survival period . Here, our 
results indicate that alcohol increases Brf1 and Pol III gene 
transcription in vivo and in vitro by using cell culture model 
and animal model . Signaling analysis further shows that alco-
hol strongly induces activation of MSK1, which is a nuclear 
kinase and mediates histone H3 phosphorylation, resulting in 
chromatin remodeling . Whereas blocking MSK1 signaling by 
MSK1 specific inhibitor significantly decreases Brf1 expres-
sion and tRNALeu and 5S rRNA transcription . Alcohol strongly 
induces c-Jun expression and enhances occupancy of c-Jun in 

Brf1 promoter . This regulatory event is mediated through the 
ability of ethanol to induce expression of the Brf1 . Ethanol-me-
diated increases in Brf1 occur transcriptionally, requiring the 
activation of MSK1 and recruitment of AP-1 to Brf1 promoter . 
Summarily, our studies suggest that alcohol increases RNA Pol 
III transcription through MSK1 and Brf1 pathway, which play a 
critical role in alcohol-induced liver tumor development . *: The 
project is supported by NIH grants: AA017288, AA021114 
and AA02324 to Shuping Zhong
Disclosures:
The following people have nothing to disclose: Yanmei Zhang, Junxia Lei, Gang-
gang Shi, Zhongdao Wu, Daniel Levy, Shuping Zhong
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Down-regulated acidic leucine-rich nuclear phosphopro-
tein 32 family member B (ANP32B) has a role in 
suppression of apoptosis, and is associated with poor 
prognosis in patients with hepatocellular carcinoma
Yoshinori Ohno1, Mitsuhito Koizumi1, Hironao Nakayama2, 
Takao Watanabe1, Masashi Hirooka1, Yohei Koizumi1, Yoshio 
Tokumoto1, Taira Kuroda1, Shinji Fukuda2, Shigeki Higashiyama2, 
Teru Kumagi1, Yoichi Hiasa1; 1Department of Gastroenterology 
and Metabology, Ehime University Graduate School of Medicine, 
Toon, Japan; 2Proteo-Science Center, Division of Cell growth & 
Tumor regulation, Ehime University Graduate School of Medicine, 
Ehime, Japan
Background: The acidic (leucine-rich) nuclear phosphoprotein 
32 family, member B (ANP32B) is one of the highly conserved 
acidic nuclear phosphoprotein 32 (ANP32) family members . 
It is known that ANP32B is critical for the development of nor-
mal tissue; however, its role in development of hepatocellular 
carcinoma (HCC) is unknown . Aim: To elucidate the role of 
ANP32B in HCC cell lines and tissues and to evaluate its con-
tribution for prognosis in patients with HCC . Methods: The 
expression of ANP32B in tumor and non-tumor tissues from 31 
patients with HCC was investigated using real-time PCR, West-
ern blotting, and immunohistochemistry . We also examined 
whether ANP32B expression was related to prognostic factors 
and clinicopathological factors . ANP32B expression in HCC 
cell lines was modulated with siRNA and an ANP32B expres-
sion plasmid, and apoptosis-related proteins were assessed 
by real-time PCR and Western blotting . Results: Immunohis-
tochemical staining of tumor and non-tumor tissues demon-
strated that ANP32B signals are localized to the nucleus of 
hepatocytes . Kaplan-Meier analysis showed that a low tumor/
non-tumor ratio of ANP32B mRNA expression was associated 
with poor overall survival (p = 0 .019) . The clinicopatholog-
ical features of patients with lower tumor/non-tumor ratio of 
ANP32B related to advanced UICC stage (p = 0 .032) . Knock-
down of ANP32B expression in the HCC cell lines by siRNA 
altered the expression of apoptosis-related proteins . Annexin V 
labeling and caspase-3 assays revealed the pro-apoptotic role 
of ANP32B . ANP32B knockdown reduced the expression of 
cleaved forms of caspase 3 and caspase 9, but not caspase 
8, in HCC cells cultured with the pro-apoptotic agent stauros-
porine . These results indicated that ANP32B regulates the mito-
chondrial pathway of apoptosis . Incubation of HCC cells with 
staurosporine upon ANP32B silencing altered expression of 
Bad and Bak, two apoptosis-related genes of the Bcl-2 family . 
We observed that phosphorylated Bad was up-regulated, while 
Bak was down-regulated . Moreover, ABT-737, which binds 
to and inhibits the anti-apoptotic proteins of the Bcl-2 family, 
made HCC cells resistant to apoptosis induced by ANP32B 
silencing . Conversely, overexpression of ANP32B decreased 
phosphorylation of Bad and up-regulated Bak . In patients’ HCC 
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tissues, we could confirm the TUNEL positive cells observed in 
parallel with ANP32B expressions . Conclusion: Low levels of 
ANP32B were associated with poor survival and related to 
advanced UICC stage . ANP32B modulates phosphorylation 
of Bad and expression of Bak, thereby regulating apoptosis . 
These findings suggest that ANP32B may act as a prognostic 
marker and therapeutic target for HCC .
Disclosures:
Teru Kumagi - Grant/Research Support: EA Pharma Co ., Ltd .
The following people have nothing to disclose: Yoshinori Ohno, Mitsuhito Koi-
zumi, Hironao Nakayama, Takao Watanabe, Masashi Hirooka, Yohei Koizumi, 
Yoshio Tokumoto, Taira Kuroda, Shinji Fukuda, Shigeki Higashiyama, Yoichi 
Hiasa
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Deficiency of DNase II in hepatocytes with mitochondrial 
dysfunction exacerbates hepatocyte necrotic cell death 
through TLR9-IFN pathway
Yoshinobu Saito, Hayato Hikita, Yasutoshi Nozaki, Yugo Kai, Yuki 
Makino, Satoshi Tanaka, Minoru Shigekawa, Takahiro Kodama, 
Ryotaro Sakamori, Tomohide Tatsumi, Tetsuo Takehara; Gastroen-
terology and Hepatology, Osaka University Graduate School of 
Medicine, Suita, Japan
Background and Aim: Mitochondria contain a lot of DAMPs 
including mitochondrial DNA (mtDNA), cytochrome c, ATP and 
formyl peptide . Various types of liver disease such as viral 
hepatitis, alcoholic liver disease and non-alcoholic fatty liver 
disease were reported to be associated with mitochondrial dys-
function . In this study, we focused on the mechanism of mtDNA 
degradation and aimed to clarify the role of lysosomal DNase, 
DNase II . Method and Results: Murine hepatocyte cell line BNL 
CL .2 (CL2) cells increased DNase II expression levels in the 
presence CCCP, which destroys mitochondrial membrane . siR-
NA-mediated knockdown of DNase II reduced their cell viabil-
ity in the presence, but not in the absence, of CCCP . To address 
the role of DNase II in vivo, we generated hepatocyte specific 
DNase II knockout mice (L-DNase II KO) . L-DNaseII KO didn’t 
show any phenotype under physiological condition . Thus, we 
address the role of DNase II in the presence of mitochondrial 
dysfunction . Since we have previously reported that hepato-
cyte specific Mcl-1 knockout caused spontaneous hepatocyte 
apoptosis in mice with mitochondrial dysfunction, we gener-
ated L-DNaseII/Mcl-1 KO mice (L-DKO) crossing L-DNase II KO 
and L-Mcl-1 KO . L-DKO showed increased serum ALT levels 
compared with those of L-Mcl-1 KO littermates . The number 
of propidium iodide (PI) positive cells in L-DKO was signifi-
cantly higher than that in L-Mcl-1 KO while serum caspase- 3/7 
activity and the number of TUNEL positive cells showed no 
significant difference between L-Mcl-1 KO and L-DKO . We car-
ried out cDNA microarray analysis to examine the expression 
changes between L-Mcl-1 KO and L-DKO . Pathway analysis 
using Ingenuity listed IFN signaling as c in L-DKO when com-
paring with L-Mcl-1 KO . MtDNA contains similar CpG motif 
with bacterial DNA and can stimulate TLR9 . The expression 
level of IFNb in L-DKO liver, which is downstream of TLR9, was 
significantly higher than that in L-Mcl-1 liver . Immunofluorescent 
staining revealed that mtDNA accumulated in lysosome and 
merged TLR9 in L-DKO liver . In vitro analysis, the number of PI 
positive CL2 cells, but not caspase-3/7 activity, significantly 
increased by simultaneous knockdown of Mcl-1 and DNase II 
compared with knockdown of Mcl-1 alone . The number of PI 
positive cells caused by simultaneous knockdown of Mcl-1 and 
DNase II decreased in mtDNA-depleted cells, which gener-
ated by culture with ethidium bromide . Conclusion: Deficiency 
of DNase II in hepatocytes in the presence of mitochondrial 

dysfunction induced mtDNA accumulation in lysosome and 
necrotic cell death through TLR9-IFN pathway .
Disclosures:
Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
K .K ., Bristol-Meyer Squibb, Mitsubishi Tanabe Pharma Corparation, Toray Indus-
tories Inc ., Janssen pharmaceutical Co ., AbbVie; Speaking and Teaching: MSD 
K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
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IGFBP2 - a novel p53-family target gene in hepatocellu-
lar carcinoma
Dana Gschwind, Maximilian Lohse, Claudia Kunst, Elisabeth 
Aschenbrenner, Kirstin Pollinger, Sophie A. Schlosser, Martina 
Müller-Schilling; Internal Medicine I, University Hospital Regens-
burg, Regensburg, Germany
Background: p53 transcription factors (p53, p63, p73) respond 
to cellular stress by transcriptional regulation of a specific set of 
genes . In a number of tumors, also in hepatocellular carcinoma 
(HCC), p53 family members exert cancerogenic or tumor-
suppressive effects . Depending on their splice variants – with 
transactivation domain (TA) or dominant negative (DN) – p53 
proteins activate or inhibit specific target genes . We previously 
identified IGFBP2 (Insulin-Like Growth Factor Binding Protein 
2) as a putative target gene for p53 proteins with prognostic 
relevance in HCC and now aimed to characterize the impact of 
p53 transcription factors on the IGFBP2 gene . Methods: Poten-
tial p53 family binding sites in the IGFBP2 locus were identified 
by database analyses (TRANSFAC) . Hep3B cells were trans-
fected with rAd-p53 and -TAp73 and transcriptional regula-
tion of IFGBP2 was determined by real time qPCR . Intra- and 
extracellular IGFBP2 protein levels were analyzed by Western 
Blot and ELISA . Putative binding sites were cloned, mutated 
and evaluated by luciferase reporter assays to confirm p53 
family binding . Results: Five putative binding sites (BS) for p73 
and one for p53 were identified within Intron 1 of the IGFBP2 
locus; another putative p53 BS is located within the promoter 
region . TAp73-transfected Hep3B cells displayed a more than 
25-fold increased IGFBP2 expression and 10-fold increased 
intra- and extracellular IGFBP2 protein levels . Transfection with 
TAp53 resulted in an up to 7-fold increased IGFBP2 expres-
sion . Intron1-dependent luciferase activity was increased by up 
to 150-fold in TAp73-transfected cells and by up to 20-fold in 
TAp53 transfected cells . Moreover, luciferase assays confirmed 
the identified p53 BS in intron 1, since after mutation and 
deletion, respectively, of the putative p53 BS, luciferase activity 
was reduced by up to 90% in TAp53 and TAp73 transfected 
cells . Deletion of one of the putative p73 BS resulted in a reduc-
tion of luciferase activity by 85% in TAp73 transfected cells . 
Conclusion: These results identify IGFBP2 as novel target gene 
for TAp73 and TAp53 in HCC . We demonstrate for the first 
time, that TAp73 interacts with IGFBP2 signaling, underlining 
the important link between p53 and IGF pathways . The p53 
family network acts as tumor-inhibiting mechanism, whereas 
the axis of IGF growth factors is a crucial mediator of cell prolif-
eration . It is suggestive, that the particular balance of these two 
signaling pathways decides on growth, cancerogenesis and 
treatment response . Thus, fine-tuning of these pathways might 
be capable of adjusting a cell’s resistance to chemotherapeutic 
drugs and offers new therapeutic options .
Disclosures:
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Iron enhances hepatic fibrogenesis through TGF-β acti-
vation
Kosha Mehta3,4, Marco A. Briones3, Paul P. Manka3,5, Jason D. 
Coombes3, Roger Williams3, Vinood B. Patel4, Wing-Kin Syn1,2; 
1Gastroenterology and Hepatology, Medical University of South 
Carolina, Charleston, SC; 2Gastroenterology, Ralph H Johnson 
VAMC, Charleston, SC; 3Division of Transplantation Immunology 
and Mucosal Biology, Faculty of Life Sciences, Kings College 
London, The Institute of Hepatology, London, United Kingdom; 
4Biomedical Sciences, University of Westminster, London, United 
Kingdom; 5Gastroenterology and Hepatology, University Hospital 
Essen, Essen, Germany
Background and aim: Although the accumulation of hepatic 
iron occurs during chronic liver injury, its role in fibrogenesis 
remains poorly understood . To date, studies show that excess 
iron in hepatocytes promotes formation of reactive oxygen spe-
cies, which then activate hepatic stellate cells (HSC) to secrete 
collagen matrix . It is unclear however, whether iron directly 
affects HSC function . Our aims were to investigate the effects 
of exogenous iron on core fibrogenic and iron-related genes 
and proteins in HSCs . Methods: The GRX murine HSC cell line 
was treated with the physiologically relevant form of trans-
ferrin-bound iron, holotransferrin (0 .005, 0 .05, 0 .5, 2 and 
5 g/L) for 24 h, with or without the iron chelator deferoxam-
ine (10 μM) . Expression of fibrogenic markers (α-SMA, TGF-β 
and Serpine-1) were analyzed by qRT-PCR, while ferritin was 
measured by ELISA . Levels of transferrin receptor (TfR1), TGF-β 
receptors and p-Smad 2 and 4 were analyzed by western 
blot, and secreted collagen was measured using the Sircol 
assay . Results: HSCs express the iron-uptake and iron-exporter 
proteins TfR1 and ferroportin, respectively . Treatment with 
holotransferrin upregulated the expression of TfR1 by 1 .8-fold 
(p<0 .05), led to the accumulation of storage iron (ferritin) by 
up to 2-fold (p<0 .01), and activated HSCs: α-SMA mRNA 
increased by up to 2-fold (p<0 .03), TGF-β mRNA was ele-
vated by 1 .6-fold (p=0 .05) and Serpine-1 mRNA was raised 
by 2 .5-fold (p<0 .05) . These were accompanied by a 2-fold 
increase in secreted collagen (p<0 .03), and activation of the 
TGF-β pathway: increased protein expression of TGF-β R1, 
TGF-b RII, and p-Smad 2 and 4 (p<0 .05) . Conversely, the 
addition of deferoxamine significantly lowered ferritin levels by 
30% (p<0 .03), repressed fibrogenic genes, α-SMA (0 .2-fold; 
p<0 .03), and TGF-β (0 .4-fold; p<0 .03), and reduced collagen 
secretion by up to 60% (p<0 .01) . Deferoxamine also inhibited 
TGF-β signaling, with decreased levels of TGF-β RII and p-Smad 
2 . Conclusion: HSCs express the iron transport proteins and 
are regulated by levels of exogenous iron . Excess iron acti-
vates HSCs and the TGF-β pathway, while iron depletion using 
deferoxamine attenuates the fibrogenic response, suggesting 
that iron depletion could be a useful adjunctive therapy in the 
treatment of individuals with advanced liver disease .
Disclosures:
The following people have nothing to disclose: Kosha Mehta, Marco A . Briones, 
Paul P . Manka, Jason D . Coombes, Roger Williams, Vinood B . Patel, Wing-Kin 
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Fibroblast Growth Factor 15/19 (FGF15/19) Activates 
the Hepatic X-box Binding Protein 1 (XBP1) Pathway
Xiaoying Liu1, Grace L. Guo2, Bo Kong2, Brian E. LeCuyer1, Susan 
Hubchak1, Richard M. Green1; 1Northwestern University, Chi-
cago, IL; 2Rutgers University, Piscataway, NJ
BACKGROUND: The unfolded protein response (UPR) is an 
adaptive response to endoplasmic reticulum (ER) stress that 
occurs in cholestasis and other forms of liver disease . The ino-
sitol-requiring enzyme 1α/X-box binding protein 1 (IRE1α/
XBP1) pathway is a highly conserved component of the UPR 
and plays a protective role in response to ER stress . XBP1 
spliced (XBP1s) is the transcriptionally active form of XBP1 
which is formed due to an atypical splicing mechanism by 
phosphorylated-IRE1α (p-IRE1α) . FGF19 (FGF15 in rodents) is 
an ileum-expressed hormone that regulates hepatic bile acid 
synthesis . Our previous data have shown that feeding mice 
a diet containing deoxycholic acid (DCA) increases hepatic 
gene expression of Ire1α, Xbp1s and its downstream target 
ERdj4 . Since bile acids induce ileal FGF15/19 expression, 
we investigate the role of FGF15/19 in regulating the hepatic 
XBP1 pathway . METHODS: FVB mice were fed a diet supple-
mented with DCA (0 .3% w/w) for up to 7 days, or treated 
with a single intraperitoneal injection of recombinant human 
FGF19 (0 .04 or 0 .4 μg/g mouse) for 6 hours, and ileal Fgf15 
and hepatic UPR gene expression was measured . HepG2 cells 
were treated with FGF19 (0-40 ng/ml) or vehicle for 6 hours 
and UPR activation was examined . Activity of XBP1 splicing 
was measured in HepG2 cells using an XBP1-splicing lucif-
erase reporter . RESULTS: DCA feeding increased ileal Fgf15 
gene expression 66-fold at 1 day and up to 104-fold at 7 days 
(p < 0 .05) . Mice treated with FGF19 demonstrated increased 
gene expression of hepatic Ire1α (2 .8-fold, p < 0 .05), Xbp1s 
(10-fold, p < 0 .001) and ERdj4 (5-fold, p < 0 .001) . There 
were lesser increases in hepatic Atf4, Atf6, Bip and Chop (p < 
0 .05) . HepG2 cells treated with 10-40 ng/ml of FGF19 had 
a 2-fold increase in XBP1s protein expression . Similarly IRE1α, 
XBP1s and ERdj4 gene expression all increased with FGF19 
treatment in a dose-dependent manner (p < 0 .05) . In con-
trast, gene expression of ATF4, ATF6, BIP and CHOP did not 
increase . The expression of p-IRE1α did not change in FGF19-
treated HepG2 cells, despite increased IRE1α gene expression . 
Consistently FGF19 treatment in HepG2 cells had no effect on 
XBP1 splicing activity . CONCLUSIONS: FGF15/19 increased 
the murine hepatic gene expression of the IRE1α/XBP1 path-
way, with lesser increases in other UPR genes . Treating HepG2 
cells with FGF19 selectively activated the IRE1α/XBP1, but not 
other UPR, pathway . This FGF19 effect is not associated with 
increased expression of p-IRE1α or XBP1 splicing . These find-
ings demonstrate a novel regulation of the XBP1 pathway by 
FGF15/19 and may have potential implications in FGF15/19-
based therapy .
Disclosures:
Grace L . Guo - Consulting: NGM
The following people have nothing to disclose: Xiaoying Liu, Bo Kong, Brian E . 
LeCuyer, Susan Hubchak, Richard M . Green
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Screening of a Protein Kinase Inhibitor Library Identifies 
Pathways Regulating in Ureagenic Respiration by Rat 
Hepatocytes
Li Li1, Robert E. Brown1, John J. Lemasters1,2; 1Departments of Drug 
Discovery & Biomedical Sciences, Medical University of South Car-
olina, Charleston, SC; 2Institute of Theoretical and Experimental 
Biophysics, Pushchino, Russian Federation
 Efficient detoxification of ammonia through the liver is critical 
to avoid ammonia accumulation in blood and prevent hepatic 
encephalopathy . The process of ureagenesis involves consump-
tion of ATP and extensive exchange of molecules between the 
cytosol and mitochondria . In order to meet the high energy 
demand of ureagenesis, liver mitochondria increase O2 con-
sumption to make ATP through oxidative phosphorylation . 
Here, oxygen consumption rates (OCR) by cultured rat hepato-
cytes were measured in a Seahorse Bioscience extracellular 
flux analyzer . A panel of 140 protein kinase and phosphatase 
inhibitors was screened to determine their effects on ureagene-
sis-induced mitochondrial respiration . Isolated rat hepatocytes 
were cultured on collagen-coated Seahorse 96-well micro-
plates and used within 30 h . Respiration was measured in 
pH 7 .4 Krebs-Ringer-Hepes (KRH) buffer supplemented with 
5 mM NaHCO3 . Inhibitors (10 μM), ureagenic substrates (3 
mM NH4Cl, 5 mM ornithine and 5 mM Na-lactate) and rote-
none (2 μM) were injected sequentially during measurements 
of OCR . Ureagenic substrates caused a 70-100% increase of 
OCR above rotenone sensitive basal respiration . The screen-
ing identified drug effects categorized into three main groups: 
1) no change in basal respiration, no change in ureagenic 
respiration; 2) change in basal respiration, no change in ure-
agenic respiration; 3) no change in basal respiration, change 
in ureagenic respiration . Two groups of inhibitors in Category 
3 included those affecting epidermal growth factor receptor 
(EGFR) and protein kinase C (PKC)-dependent pathways . EGFR 
inhibitors, including AG-825 (tyrosine kinase inhibitor), erbsta-
tin and gefitinib, enhanced, whereas PKC inhibitors, including 
bisindolylmaleimide I, chelerythrine chloride and Gö 6983, 
suppressed ureagenic respiration without affecting basal respi-
ration . Although EGF can activate PKC downstream of EGFR, 
our results suggest alternative pathways arising from EGFR, the 
elucidation of which may yield new information on the nature 
of the regulation of ureagenesis and mitochondrial respiration . 
We also found that NVP-AEW541 hydrochloride, an insu-
lin-like growth factor-1 receptor (IGF1-R) inhibitor that blocks 
IGF1-R autophosphorylation, enhanced ureagenic respiration . 
Since Insulin can inhibit ureagenesis, this result validates our 
assay . In conclusion, activation of EGFR and IGF1-R inhibits 
ureagenic respiration, whereas PKC activation increases ure-
agenic respiration (NIDDK and NIAAA) .
Disclosures:
The following people have nothing to disclose: Li Li, Robert E . Brown, John J . 
Lemasters
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The Gut Microbiota as a Target in T cell- mediated 
hepatic Injury
Birgit Schiller1, Claudia Wegscheid1, Laura Berkhout1, Agnieszka 
E. Zarzycka3, Ulrich Steinhoff3, Nicole Fischer2, Gisa Tiegs1; 1Insti-
tute of Experimental Immunology and Hepatology, University Med-
ical Center Hamburg-Eppendorf, Hamburg, Germany; 2Medical 
Microbiology, Virology and Hygiene, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany; 3Institute for Medical 
Microbiology and Hygiene, University of Marburg, Marburg, Ger-
many
Introduction The gut microbiota plays a crucial role in regulat-
ing the physiology of the host, specifically the immune system . 
Recent evidence suggests, that the gut microbiota is involved 
in liver diseases such as non-alcoholic fatty liver disease, alco-
holic and viral hepatitis . However, it remains unclear whether 
the immunological response is modulated by the gut microbiota 
directly, or indirectly by its metabolites such as short chain fatty 
acids (SCFAs) or secondary bile salts . Both of which are import-
ant signaling molecules in the gut and in the liver . So far, little 
is known about the influence of gut microbiota in immune-me-
diated liver injury . The concanavalin A (ConA) model is a 
well-established mouse model of T cell mediated autoimmune 
hepatits . Therefore, we investigated the role of gut microbiota 
in ConA-induced liver injury . Methods Germ free C57BL/6 
or broad-spectrum antibiotic treated FIRxtiger mice were chal-
lenged with ConA . Multiple parameters were analyzed at 
the initial, peak and recovery phase of ConA-mediated liver 
injury . Immunophenotyping was performed via flow cytometry . 
Microbial composition of feces was analyzed by 16S rRNA 
sequencing . SCFAs levels were estimated by hepatic expres-
sion levels of its receptor (e .g . GPR-43) . Hepatic expression 
of GPR-43 as well as several regulators of bile acid metab-
olism were investigated by RT-PCR . The influence of SCFAs 
on immune cell composition was analyzed via FACS analysis 
after in vitro co-culture experiments w/o liver sinusoidal endo-
thelial cells (LSECs) . Results Germ free C57BL/6 as well as 
antibiotic treated mice were protected from ConA-induced liver 
injury . Antibiotic treatment reduces frequencies of CD4+T cells 
and IL-10+ regulatory T cells (Tregs) following ConA-treatment . 
Hepatic expression of GPR-43 was up-regulated in response 
to antibiotic treatment and down-regulated after ConA-chal-
lenge . The same effects was seen for cholesterol 7α-hydroxy-
lase (Cyp7A1), which catalyzes the conversion of cholesterol to 
primary bile acids . The opposite effect could be determined in 
case of the bile acid membrane receptor TGR5 . In vitro experi-
ments indicate that butyrate reduces IFNγ and IL-10 production 
by CD4+T cells in co-culture with LSECs . Conclusion We clearly 
verified a link between gut microbiota and ConA-induced liver 
damage . Reduction (via antibiotics) or absence (germ free 
mice) of gut microbiota led to ameliorated ConA-damage . This 
is in line with decreased Tregs in the liver, which is explained 
by the less severe liver damage . Our results indicate that further 
analysis of SCFAs and bile salt metabolism is needed to deter-
mine its specific function during pathogenesis of liver disease .
Disclosures:
The following people have nothing to disclose: Birgit Schiller, Claudia 
Wegscheid, Laura Berkhout, Agnieszka E . Zarzycka, Ulrich Steinhoff, Nicole 
Fischer, Gisa Tiegs
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Disparate Changes in Adaptive Immunity in Systemic vs. 
Portal Venous Circulation, Across the Spectrum of HCV 
Associated Liver Disease
Ohad Etzion3,2, Rabab Ali3,2, Christopher Koh3,2, Elliot Levy4,2, 
David E. Kleiner1,2, Shakuntala Rampertaap5,2, Sergio Rosenz-
weig5,2, Varun K. Takyar3,2, Ma Ai Thanda Han3,2, Shilpa Lin-
gala3,2, Nancy Fryzek3,2, Vanessa Haynes-Williams3,2, Theo 
Heller3,2; 1Laboratory of Pathology, National Cancer Institute, 
Bethesda, MD; 2National Institues of Health, Bethesda, MD; 3Liver 
Disease Branch, The National Institute of Diabetes and Digestive 
and Kidney Diseases, Bethesda, MD; 4Interventional Radiology, 
Clinical Center, Bethesda, MD; 5Immunology Service, Clinical Cen-
ter, Bethesda, MD
Background: The liver is an immune organ interposed between 
portal and peripheral venous circulations . Immune aberrancies 
including altered adaptive immune responses occur in chronic 
liver disease . These changes have mainly been explored in 
cells isolated from liver and peripheral venous blood, and their 
association with liver disease severity is unclear . Here, changes 
in T cell subset (Tsubset) distribution in portal vs . peripheral 
venous blood of patients with chronic hepatitis C (cHCV) were 
related to disease severity . Methods: We prospectively studied 
a cohort of compensated cHCV patients . Subjects underwent 
percutaneous liver biopsy, direct portal vein cannulation and 
direct pressure (dPP) measurement . Portal and peripheral blood 
samples were obtained . CD4+ and CD8+ T cells were mea-
sured by multicolor flow cytometry, and categorized as naïve 
(CD62L+/CD45RA+), central memory (CD62L+/CD45RA-), 
effector memory (CD62L-/CD45RA-), or effector (CD62L-/
CD45RA+) cells . Ishak fibrosis score (IF) and dPP were used as 
markers of liver disease severity and Spearman’s rho (r) was 
used to correlate disease severity indicators with Tsubset absolute 
counts . Results: Of 30 patients enrolled, 29 completed the 
study (mean age= 57 .5, males=63 .3%) . IF of 0-2, 3-4 and 5-6 
was found in 10, 6 and 13 patients, respectively . dPP ranged 
between 2-32 mm/Hg . In portal blood (n=28), CD4+ central 
memory Tsubset but none of the CD8+ Tsubset, correlated with IF 
(r=0 .56, p=0 .001) . In peripheral blood (n=27), neither CD4+, 
nor CD8+ Tsubset correlated with IF . With increasing dPP, portal 
blood derived CD4+ central memory Tsubset trended towards 
significance (r=0 .37, p=0 .06), whereas, none of the CD8+ 
Tsubset showed a significant change . Interestingly, in periph-
eral blood, CD4+ Tsubset did not correlate with dPP but CD8+ 
effector memory Tsubset showed a negative correlation (r= - 
0 .38, p=0 .048) . Conclusions: CD4+ and CD8+ Tsubsets show 
dynamic changes across liver disease severity . Disease severity 
associated quantitative changes in CD8+ Tsubset and CD4+ Tsub-
set are not only distinct between portal and peripheral venous 
system, but the CD8+ Tsubset changes appear to be confined to 
the peripheral circulation . This suggests that adaptive immune 
cell aberrancies in cHCV evolve with liver disease progres-
sion, and that the diseased liver contributes to these changes 
by affecting T cells as they transition from portal to systemic 
venous circulation .
Disclosures:
The following people have nothing to disclose: Ohad Etzion, Rabab Ali, Christo-
pher Koh, Elliot Levy, David E . Kleiner, Shakuntala Rampertaap, Sergio Rosenz-
weig, Varun K . Takyar, Ma Ai Thanda Han, Shilpa Lingala, Nancy Fryzek, 
Vanessa Haynes-Williams, Theo Heller
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Activated Hepatic stellate cells are involved in changing 
the T-cell profile in chronic liver disease towards a pro-
tective phenotype
Antje Mohs1, Nadine Hermanns1, Kim Ohl2, Mark V. Boek-
schoten3, Thomas Longerich4, Klaus Tenbrock2, Francisco Javier 
Cubero1, Christian Trautwein1; 1Department of Medicine III, Uni-
versity Hospital RWTH Aachen, Aachen, Germany; 2Department of 
Pediatrics, University Hospital RWTH Aachen, Aachen, Germany; 
3Nutrigenomics Consortium, TI Food & Nutrition, Wageningen, 
Netherlands; 4Institute of Pathology, University Hospital RWTH 
Aachen, Aachen, Germany
Background & Aims: Hepatocellular carcinoma (HCC) is often 
based on chronic inflammation and a malignant transformation 
of hepatocytes, resulting in liver fibrogenesis . In this process, 
subsets of CD4+ T helper (Th) cells are involved, mediating 
pro-inflammatory (TH17) or anti-inflammatory (T regulator 
(Treg)) effects . T-cell specific overexpression of the cyclic ade-
nosine monophosphate-responsive element modulator alpha 
(CREMα) was previously described to dispose T-lymphocytes 
towards a Th17 phenotype in models of systemic lupus ery-
thematosus or lung inflammation . Additionally, an increased 
Th17 response is associated with a poor prognosis in patients 
with chronic liver disease (CLD) . Therefore we investigated the 
relevance of Th17 cells for CLD and its implications for hepa-
tocellular carcinoma (HCC) . Methods: Transgenic mice overex-
pressing CREMa were crossed with hepatocyte-specific Nemo 
knockout mice (NemoΔhepa) to generate NemoΔhepa/CREMaTg 

mice . The impact of CREMaTg T-cells on NemoΔhepa mediated 
CLD progression was examined . To proof the impact of CRE-
MaTg T cells, adoptive transfer of bone marrow derived cells 
(BMDCs) and T-cells was performed . For a comprehensive anal-
ysis of T-cell phenotype NanoString TechnologyTM and FACs 
analysis were included . Results: Overexpression of CREMα 
in T-cells of NEMOΔhepa mice diminished serum transaminase 
levels, associated with reduced numbers of infiltrating CD11b+ 
dendritic cells and CD8+ T-cells . As a consequence fibrosis 
and HCC development was significantly reduced . Simultane-
ous adoptive transfer of BMDCs and T-cells from CREMαTg 
into NemoΔhepa mice clearly identified CREMαTg T-cells as 
essential for improving the course of CLD . Surprisingly, in this 
scenario, CREMαTg T-cells didn’t show a Th17 phenotype with 
IL-17 production and expression of the linage marker RORγT . 
In contrast, hepatic T-cells were characterised by the expres-
sion of Treg-related markers like FOXP3, CTLA4 and TIM3 . In 
vitro, CREMαTg T-cells stimulated with TGFβ and retinoic acid 
(RA) containing supernatant of activated HSCs, were polarised 
towards an anti-inflammatory Treg phenotype . Mechanistically, 
administration of a specific retinoic acid receptor (RAR)α inhib-
itor reduced FOXP3+ Treg polarisation . These findings reveal 
that CREMαTg T-cells are a prerequisite for inducing FOXP3+ 
Tregs . Conclusion: Our results demonstrate that overexpression 
of CREMα in T-cells changes the inflammatory milieu, attenuat-
ing initiation and progression of CLD . Unexpected, our study 
demonstrates that CREMα transgenic T-cells induced by HSCs 
shift chronic inflammation in NemoΔhepa livers towards a pro-
tective Treg response .
Disclosures:
Christian Trautwein - Advisory Committees or Review Panels: Abbvie, MSD, 
BMS, Gilead, Bayer, AstraZeneca; Speaking and Teaching: Falk, MSD, Abbvie, 
BMS, Gilead
The following people have nothing to disclose: Antje Mohs, Nadine Hermanns, 
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Javier Cubero
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Bacteria stimulate the secretion of chemokines and 
Th-17 polarising cytokines that may support local Th-17 
responses in bile duct injury 
Hannah C. Jeffery1, Ricky H. Bhogal1, Jane Birtwistle2, Solomon 
Brown1, Simon C. Afford1, David H. Adams1, Ye H. Oo1; 1Institute 
of Immunology and Immunotherapy, University of Birmingham, 
Birmingham, United Kingdom; 2Clinical Immunology, University of 
Birmingham, Birmingham, United Kingdom
Background. IL-17 secreting CD4 T cells (Th17) have been 
implicated in autoimmunity and inflammatory disease and pro-
vide a link between the innate and adaptive immune responses . 
IL-17-producing T cells are present around bile ducts, but their 
functional role and mechanism of localization is poorly under-
stood . Methods. Primary human cholangiocytes were assessed 
for their chemokine and cytokine secretion in response to 
bacterial products and pro-inflammatory cytokines including 
IL-17 . The effect of cholangiocytes on CD4 T cell differentiation 
and stability was assessed using cholangiocyte-conditioned 
media stimulated with or without IL17, TNFα and IFNγ . Results: 
E .coli and LPS treatment of cholangiocytes stimulated CCL20 
secretion that was able to attract CCR6+ Th17 cells in in-vitro 
migration assays . Cholangiocytes secreted Th17 polarizing 
cytokines including IL1β, TGFβ and IL-6 when treated with IL-17 
and CD4 cells showed evidence of polarisation to Th17 cells 
when co-cultured over 7 days with TNFα and IFNγ stimulated 
or IL-17 stimulated cholangiocyte supernatant . IL-17 treatment 
induced Stat3 dependent proliferation of cholangiocytes but 
no increase in ICAM-1 or VCAM-1 expression . IL-17 treatment 
also induced cholangiocytes to secrete IL-8 and MCP-1, which 
could be responsible for the recruitment of neutrophils and mac-
rophages around the bile ducts . Conclusions. Cholangiocytes 
respond to IL-17 by proliferating and secreting Th17 polariz-
ing cytokines, which favours the maintenance of Th17 lineage 
in infiltrating CD4 T cells . The secretion of CCL20 and IL-17 
polarising cytokines by cholangiocytes in response to LPS and 
E coli suggests that the presence of bacteria or their products in 
inflamed portal tracts may contribute to the maintenance of this 
polarising microenvironment .
Disclosures:
David H . Adams - Advisory Committees or Review Panels: GSK, Proximagen; 
Grant/Research Support: Takeda, Biotie Therapies, Novimmune, ChemoCentryx, 
Novimmune, Biotie Therapies; Patent Held/Filed: biotie therapies, Biotie Thera-
pies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie 
Therapies, Biotie Therapies
The following people have nothing to disclose: Hannah C . Jeffery, Ricky H . 
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Enhanced expression of activation-induced cytidine 
deaminase in memory B cells provokes skewed immu-
noglobulin profile in advanced cirrhosis
Hiroyoshi Doi1,2, David E. Kaplan3, Kenichi Morikawa4, Juni-
chi Eguchi5, Takayoshi Ito5, Tatsuya Kanto1, Hitoshi Yoshida2; 
1National Center Global Health and Medicine, Ichikawa, Japan; 
2Showa University, Shinagawa, Japan; 3University of Pennsylva-
nia, Philadelphia, PA; 4Hokkaido University, Sapporo, Japan; 
5Showa University Koto Toyosu hospital, Toyosu, Japan
Background/Aim: It is clinically evident that patients with 
chronic liver disease have increased immunoglobulins com-
pared to healthy subjects . Regardless of such conditions, 
patients with liver cirrhosis are immune-compromised, whose 
risk of severe bacterial infection is increased according to 
the progression of Child-Pugh status . We previously reported 
that peripheral CD27+ memory B-cell frequency and functions 

are significantly decreased in cirrhotic patients . (Hepatology 
2012) We hypothesized that the dysregulation of B cell differ-
entiation, viability and function is involved in the excessive pro-
duction of “futile” immunoglobulins . We thus aimed to clarify 
B cell function in patients with wide range of liver diseases by 
analyzing the profile of serum immunoglobulin subtypes and 
B cell gene signatures . Method: We retrospectively analyzed 
IgG, IgA and IgM levels in 527 patients with liver diseases 
from our medical records and classified depending on etiology 
and Child-Pugh score . The five etiological groups are; HCV, 
HBV, alcohol, NAFLD and the others . Patients with autoim-
mune hepatic disease (AIH and PBC) were excluded . Using 
cryopreserved serum, we also performed the immunoglobulin 
isotyping with Bioplex system . We measured the mRNA lev-
els of activation markers by real-time PCR in isolated CD27+ 
memory B-cells recovered from cirrhotic patients and healthy 
subjects . In addition, we examined the expression of activa-
tion-induced cytidine deaminase (AID), crucial for class-switch 
recombination and somatic hypermutation during plasma cell 
differentiation . Results: Cirrhotic patients have elevated serum 
IgG and IgA regardless of underlying etiologic change . Also, 
the IgG and IgA levels increased in the progression of Child-
Pugh stage . Patients with advanced cirrhosis (Child-Pugh B and 
C) tend to have increased IgG1 frequency (p=0 .0016), while 
relative decrease of IgG2 compared to healthy donors (HD) 
(p=0 .0048) . The expression of activation markers of memory 
B-cell (CD69, CD71, CD80, CD86) in the cirrhosis group was 
comparable with that in HD . However, AID level in memory 
B-cell was increased in cirrhotic patients compared to those 
in HD (p=0 .0367) . Conclusions: Cirrhotic patients with wide 
range of etiology show increased immunoglobulin status . 
Enhanced expression of AID in memory B cells and dispro-
portional immunoglobulin profile may account for the “futile” 
immunoglobulin status of advanced cirrhosis .
Disclosures:
David E . Kaplan - Grant/Research Support: Bayer Pharmaceuticals, Inovio Phar-
maceuticals
The following people have nothing to disclose: Hiroyoshi Doi, Kenichi Morikawa, 
Junichi Eguchi, Takayoshi Ito, Tatsuya Kanto, Hitoshi Yoshida
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Processing of the phagocytic cargo shapes T-cell 
response within the fibrotic liver
Lara Campana1,3, Sarah E. Mok2, Antonella Pellicoro1, Stuart J. 
Forbes2,3, John P. Iredale4; 1Centre for Inflammation research, Uni-
versity of Edinburgh, Edinburgh, United Kingdom; 2University of 
Edinburgh, Edinburgh, United Kingdom; 3Centre for Regenerative 
Medicine, University of Edinburgh, EH16 5UU, United Kingdom; 
4University of Bristol, Bristol, United Kingdom
 The interplay between macrophages and T cells shapes the 
inflammatory response . An appropriate balance of T cells is 
essential for the resolution of fibrosis as shown in model of 
organ rejection after transplantation . T-cell polarisation results 
after antigen presentation from professional antigen-presenting 
cells to CD4+ T helper lymphocytes . We induced chronic liver 
fibrosis by carbon tetrachloride injection in mice with defective 
of the last step of phagocytosis and in their wild-type coun-
terparts . Our hypothesis is that phagocytosis is instrumental 
for both antigen presentation and the set-up of a correct cyto-
kine environment for the correct T cell polarisation to occur . 
Increased damage was observed in mice lacking phagocytic 
cargo digestion, altogether with an imbalance in macrophage 
polarisation, tipped to a pro-inflammatory phenotype . Those 
findings prompted us to investigate the CD4+ T-cell response . 
In order to investigate it, livers were harvested at distinct time 
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points after CCl4 suspension . Analysis was carried on using 
qPCR and immunohistochemistry on total liver extract and liver 
sections respectively . This study shows that in the absence of a 
correct phagocytic cargo digestion an impaired Th2 response 
results . Defect in the production of Th2-related cytokines such 
as IL4 was observed in homeostatic conditions also (Il4 mRNA 
expression in untreated mice lacking phagocytic cargo pro-
cessing vs. wild type mice: -4 to 5 fold), possibly pointing 
out to a general defect in the Th2 polarisation (Gata3 mRNA 
expression untreated mice lacking phagocytic cargo process-
ing vs. wild type mice: -2 fold) . Also, more proliferation in the 
non-parenchymal compartments was observed in mice lacking 
the last step of phagocytosis at 72h of recovery (Ki67 immu-
nohistochemistry, 9±2 vs . 12±2 cells/field of view, 20x mag-
nification, n=5-7 mice/group) . Further investigation is required 
to determine the mechanism in which phagocytosis acts on the 
Th2 response and whether a defective phagocytosis correlates 
with an uncontrolled expansion of specific T-cell subtypes in the 
regenerating liver . Understanding the dynamics that control this 
relationship may have great impact on the elucidation of novel 
potential therapeutic targets in the scarring process .
Disclosures:
The following people have nothing to disclose: Lara Campana, Sarah E . Mok, 
Antonella Pellicoro, Stuart J . Forbes, John P . Iredale
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The role of CD151 in hepatic inflammation during 
chronic liver disease and HCC
Daniel A. Patten, James C. Wadkin, Sivesh K. Kathir Kamarajah, 
Chris J. Weston, Shishir Shetty; Centre for Liver Research, Univer-
sity of Birmingham, Birmingham, United Kingdom
Introduction:  Unregulated inflammation of the liver drives the 
onset and progression of a range of aetiologically diverse 
chronic liver diseases and, ultimately, promotes the formation of 
neoplastic tumours, such as hepatocellular carcinomas (HCC) . 
A key step in hepatic inflammation is the recruitment of leuko-
cytes via hepatic sinusoidal endothelial cells (HSEC) . CD151, 
a member of the tetraspanin family, has previously been shown 
to play a role in leukocyte recruitment to vascular endothe-
lia; however, the presence of CD151 has not previously been 
explored in the hepatic sinusoidal endothelium . Consequently, 
an understanding CD151 expression and function in the liver 
could identify a new therapeutic target for limiting hepatic 
inflammation . Methods: We used immunohistochemistry, dual 
colour immunofluorescence co-localisation studies, qRT-PCR 
and western blotting to determine the cell-specific expression of 
CD151 in normal liver, chronic liver diseases and HCC . qRT-
PCR and cell-based ELISA studies were used to determine the 
regulation of CD151 expression in HSEC by growth factors, 
proinflammatory cytokines and hepatoma cell line (HepG2) 
supernatant . Flow-based adhesion assays were used to study 
the functional role of CD151 in the adhesion of Jurkat cells, 
a human T cell line, to HSEC monolayers . Results: Increased 
CD151 protein expression was associated with areas of fibro-
sis and neovascularisation, particularly in parenchymal liver 
diseases, such as alcoholic liver disease (ALD) and non-alco-
holic steatohepatitis (NASH), as well as in HCC . CD151 was 
shown to be highly expressed by HSEC in vivo and expression 
was maintained in cultured HSEC in vitro . The expression of 
CD151 in HSEC was upregulated by stimulation with HepG2 
supernatant and tumourigenic growth factors, such as hepato-
cyte growth factor (HGF) and vascular endothelial growth fac-
tor (VEGF) . We also found CD151 molecules clustering around 
adherent T cells following capture from physiological flow by 
HSEC monolayers . Furthermore, function-blocking antibodies to 

CD151 significantly reduced adherence of T cells under flow 
conditions . Conclusion: We demonstrate, for the first time, the 
expression of CD151 on human sinusoidal endothelial cells 
and neovessels in a range of chronic liver diseases and HCC . 
We also demonstrate that CD151 in HSEC is maintained in 
vitro and can be upregulated by pro-tumourigenic factors and 
plays an important functional role in T cell adhesion to HSEC . 
Taken together, these findings further our understanding of 
hepatic inflammation and lymphocyte recruitment to the liver, 
during chronic disease and carcinogenesis, and could form the 
basis of a potential therapeutic target .
Disclosures:
The following people have nothing to disclose: Daniel A . Patten, James C . Wad-
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Health gains and costs of HCV treatment: a cost effec-
tiveness analysis of two different health policies scenar-
ios simulated in PITER (Piattaforma Italiana per lo studio 
della Terapia delle Epatiti viRali) real life cohort.
Loreta A. Kondili31, Federica Romano12, Matteo Ruggeri12, Ste-
fano Rosato31, Maurizia R. Brunetto1, Anna Linda Zignego2, 
Alessia Ciancio6, Alfredo Di Leo7, Giovanni Raimondo8, Carlo 
Ferrari5, Gloria Taliani10, Guglielmo Borgia26, Teresa A. Santan-
tonio3, Pierluigi Blanc4, Giovanni B. Gaeta11, Antonio Gasbar-
rini12, Luchino Chessa13, Elke M. Erne14, Erica Villa15, Donatella 
Ieluzzi16, Francesco P. Russo17, Pietro Andreone18, Maria Vinci20, 
Carmine Coppola19, Liliana Chemello14, Salvatore Madonia21, 
Gabriella Verucchi22, Marcello Persico23, Massimo Zuin24, Mas-
simo Puoti25, Alfredo Alberti14, Gerardo Nardone26, Vincenzo 
De Maria27, Marco Massari28, Giuseppe Montalto9, Giuseppe 
Foti29, Maria G. Rumi30, Americo Cicchetti12, Antonio Craxì9, 
Stefano Vella31; 1Azienda Ospedalero-Universitaria Pisana, Pisa, 
Italy; 2University of Florence, Florence, Italy; 3University of Foggia, 
Foggia, Italy; 4Ospedale Santa Maria Annunziata, Florence, Italy; 
5Azienda Ospedaliero-Universitaria di Parma, Parma, Italy; 6Uni-
versity of Turin, Turin, Italy; 7University of Bari, Bari, Italy; 8Unver-
sity Hospital of Messina, Messina, Italy; 9University of Palermo, 
Palermo, Italy; 10Sapienza University of Rome, Rome, Italy; 11Sec-
ond University of Naples, Naples, Italy; 12Catholic University, 
Rome, Italy; 13University of Cagliari, Cagliari, Italy; 14University of 
Padua, Padua, Italy; 15University of Modena and Reggio Emilia, 
Modena, Italy; 16Azienda Ospedaliero Universitaria di Verona, 
Verona, Italy; 17University Hospital of Padua, Padua, Italy; 18Uni-
versity of Bologna, Bologna, Italy; 19Gragnano Hospital, Naples, 
Italy; 20Niguarda Hospital, Milan, Italy; 21V.Cervello Hospital, 
Palermo, Italy; 22Alma Mater Studiorum University of Bologna, 
Bologna, Italy; 23University of Salerno, Salerno, Italy; 24University 
of Milan, Milan, Italy; 25Niguarda Ca’ Granda Hospital, Milan, 
Italy; 26University of Naples Federico II, Naples, Italy; 27University 
Hospital Catanzaro, Catanzaro, Italy; 28ASMN Reggio Emilia, 
Reggio Emilia, Italy; 29Bianchi Malacrino-Morelli Hospital, Reg-
gio Calabria, Italy; 30Fondazione Ospedale Maggiore Policlinico 
IRCCS, University of Milan, Milan, Italy; 31Istituto Superiore di 
Sanità, Rome, Italy
Background and aims: New DAA treatments for HCV infection 
are highly efficacious, yet costly . Nevertheless, it is time to 
move from treating selected prioritized patients to strategies 
that include treatment of all HCV infected patients . To this end 
a lifetime multi-cohort model of 8125 real life HCV infected 
patients, enrolled in the PITER cohort was used to compare 
two IFN free treatment’s policies . Policy 1:Treat all patients 
of the cohort in any fibrosis stage(F0-F4). Policy 2: Treat first: 
patients who are prioritized by the EASL HCV Clinical Practice 
Guidelines 2015; Wait and treat: the remaining patients when 
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they would reach the F3 stage . Dynamic lifetime HCV disease 
progression and the related costs were evaluated adapting a 
Markov model in a lifetime horizon from a health care system 
perspective . Each real life patient entered the model at the 
proper age and fibrosis stage and was followed in the model 
over a lifetime . Total medical costs, quality-adjusted life-years 
(QALYs), and incremental cost-effectiveness ratios (ICERs) were 
evaluated . Probabilistic and scenario analyses were performed . 
Results: In the base-case analysis (base price of HCV regimen: 
€ 15,000), treating all fibrosis stages vs treating the prioritized 
patients first, adds: € 31,083,475 (incremental costs) and 
3,497 incremental QALYs, for an ICER of € 8,893 per QALY 
gained . The Monte Carlo scenarios (10,000 simulations) were 
arranged on a cost-effectiveness plot and then reported on a 
cost-effectiveness acceptability curve (CEAC) . ICERs (incremen-
tal costs by the incremental QALYs between Policy 1 vs Policy 
2) remain cost effective (below € 40,000/QALY) in 91 % of the 
simulations assumed . In the scenario analysis, different ICERs 
were calculated for fourteen prices’ combinations, differenti-
ated by fibrosis staging and the discount rate . The base price 
of IFN-free treatment regimen (€ 15,000), remained unvaried 
on time for patients with moderate to severe liver disease stage, 
whereas decreasing combinations of discount prices in patients 
with F1/F2 and F0 stage were applied . ICER was very sensi-
tive at price variations for patients at F0 stage . For the price 
levels lower than 60% and 70% of the base price, applied in 
patients with F1/F2 and F0 respectively, the Policy 1 resulted 
to be dominant (less costs and greater benefits than Policy 2); 
policy 1 become cost effective in 97% of the simulations and 
dominant in 40% of them by the sensitivity analysis . Conclu-
sion: Treating HCV infection at any fibrosis stage appeared to 
improve health outcomes and to be cost-effective . Cost effec-
tiveness increases significantly lowering the treatment’s prices 
in early fibrosis stages .
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Risk of incident liver cancer following HCV treatment 
with sofosbuvir-containing regimens
Anand P. Chokkalingam1,2, Amanda W. Singer1, Anu O. 
Osinusi3, Diana M. Brainard3, Laura Telep1; 1Epidemiology, Gil-
ead Sciences, Foster City, CA; 2School of Public Health, University 
of California, Berkeley, Berkeley, CA; 3Clinical Research, Gilead 
Sciences, Inc., Foster City, CA
Background Curative HCV treatment with IFN-based regimens 
has been associated with reduction in the rate of HCV-asso-
ciated liver cancer . Whether achieving sustained virologic 
response following treatment with IFN-free direct-acting antivi-
ral (DAA)-based regimens yields a similar benefit is unknown . 
The objective of this study was to examine the association 
of treatment completion with the DAA sofosbuvir (SOF) with 
risk of incident liver cancer in real-world data . Methods From 
US administrative claims data from January 1, 2010 through 
March 31, 2015, we identified adult HCV patients dispensed 
at least 12 weeks of SOF-containing therapy who had no evi-
dence of subsequent HCV treatment (N=5,033) . For compari-
son, we identified adult patients diagnosed with HCV without 
evidence of HCV treatment who had active follow-up time after 
SOF approval (N=69,374) . All included patients had a mini-
mum of 6 months of enrollment and no evidence of prior liver 
cancer at baseline . Hazard ratios (HRs) estimating risk of inci-
dent liver cancer associated with completion of SOF-containing 
therapy were calculated after adjustment for baseline confound-
ers using Cox proportional hazards methods . Results Patients 
completing SOF-containing treatment were more likely to be 
>55 years and male, and to have cirrhosis at baseline (34 .7% 
vs . 11 .5%), than untreated HCV patients; median follow-up 
was shorter in SOF-completing vs . untreated patients (171 and 
328 days, respectively) . When stratified by baseline cirrhosis 
status, absolute cumulative incidence rates (95% confidence 
interval [CI]) were not different between SOF-completing and 
untreated patients: 0 .77 (0 .40-1 .35) and 0 .67 (0 .60-0 .75) per 
100 person-years (PY), respectively among non-cirrhotics, and 
3 .24 (2 .15-4 .68) and 3 .67 (3 .21-4 .17) per 100 PY, respec-
tively among cirrhotics . There was no significant interaction 
of observed treatment effect with baseline cirrhosis (p=0 .53) . 
After adjustment for age, gender, cirrhosis, and other baseline 
conditions significant at p<0 .10, no association was observed 
between SOF completion and liver cancer (HR=0 .96, 95% CI: 
0 .69-1 .34) . This absence of association was observed for both 
IFN-free and IFN-containing SOF treatment regimens (HR=1 .01 
(95% CI: 0 .69-1 .49) and 0 .87 (95% CI: 0 .49-1 .53), respec-
tively) . Conclusions In this real-world cohort study, completion 
of SOF-containing treatment was not independently associated 
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with risk of incident liver cancer, regardless of IFN co-medica-
tion . The strongest risk factors for liver cancer were baseline 
cirrhosis, older age, and male gender . Future cohort studies 
should examine longer-term liver cancer risk following comple-
tion of DAA therapy .
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740
Inter-genotypic recombinant HCV virus in Israel: preva-
lence and clinical implication 
Mira Barak1, Rasha N. Daniel1,2, Orly Azulay3, Eli Zuckerman3; 
1Haifa and Western Galilee Central Laboratories, Clalit Health 
Services, Nesher, Israel; 2Faculty of Public Health, Haifa Univer-
sity, Haifa, Israel; 3Liver Unit, Carmel Medical Center, Haifa, Israel
Background and Aims: The HCV recombinant strain (St . Peters-
burg variant) has been reported from several countries but 
its prevalence (0 .5-2%) may be underestimated by the vast 
majority of the standard genotyping assays which are based 
only on the 5’(core) sequencing . So far there was no data on 
this recombinant virus in Israel . The clinical importance of this 
HCV recombinant genotype lies upon its being mistakenly iden-
tified and treated as genotype G2, a treatment which is insuf-
ficient for G1 genotype . In this study we report the first cases 
of recombinant strain 2/1b in Israel . An additional aim was to 
assess the ability of the Abbott RealTime HCV genotype II RUO 
(GTII) assay to detect this recombinant strain in comparison to 
sequence-based analyses . Methods: 661 stored sera samples 
of chronic HCV patients (viral load >104 unit/ml) were tested 
at the Central Laboratory of Haifa and Western Galilee, Clalit 
Health Services (2014-2015) . HCV genotyping was performed 
in all samples using the Abbott GTII commercial kit according 
to the manufacturer instructions . The Abbott GTII assay ampli-
fies and detects portions of both the 5’(core) and 3’(NS5B) 
regions . The samples in which 2/1b recombinant strain was 
detected, were further analyzed by sequence-based analyses . 
Results: Genotype distribution: G1: 441 (66 .7%) [G1a 100 
(15 .1%), G1b 341 (51 .6%)], G2: 33 (5%), G3: 155 (23 .4%) 
and G4: 21 (3 .2%) Additional 11 samples (25% of G2! and 
1 .7% of all 661 sera) were diagnosed as a 2/1b recombi-
nant strain . Nine of these 11 patients were immigrants born in 
the former USSR . The mean age was 42 year old . Sequence-
based analyses performed on 4 of these 11 samples showed 
that these samples are indeed recombinant genotypes 2k/1b 
chimera with the breaking point between NS2 and NS3 . In 
the meanwhile, the follow -up of these patients revealed two 
patients who relapsed after 24 weeks of Peg/IFN therapy and 
other two patients showed no response . SVR was obtained in 
one patient after 12 weeks daclatasvir / sofosbuvir therapy . 
The other patients are ongoing treated by DAAs . Conclusions: 
We have found that the rate of recombinant HCV 2/1b is 
1 .7% of all HCV genotypes and 25% of G2 genotype tested 
in this study . Awareness should be raised to this possibility 
in patients who were identified as G2 HCV patients and it is 
recommended to use genotyping assays which amplify both 
the 5’(core) and 3’(NS5B) regions of the HCV genome . The 
presence of a recombinant virus may affect the outcome of the 
antiviral treatment .
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Prognostic impact of Hepatitis B and C infections in 
kidney recipients: control of viral replication improves 
patient and graft survival
Hélène Fontaine2, Laurent Alric3, Benjamin Legendre1, Julien 
Labreuche4, Alexandre Louvet1, Corinne Antoine5, Christophe 
M. Legendre6, Marc Hazzan7, Nassim Kamar3, Sebastien Dha-
rancy1, Guillaume Lassailly1, Florent Artru1, Stanislas Pol2, Alain 
Duhamel4, Philippe Mathurin1; 1Maladies de l’appareil diges-
tif, Hôpital Huriez, Lille, France; 2Hôpital Cochin, Paris, France; 
3Hôpital Purpan, Toulouse, France; 4Departement de biostatis-
tiques, Lille, France; 5Agence de la biomedecine, Paris, France; 
6Hôpital Necker, Paris, France; 7Hôpital Huriez, Lille, France
In kidney transplantation, before the use of antiviral therapy, 
HBV and HCV recipients had lower patient and graft survival 
than non-infected recipients . In the last two decades, nucleos(t)
id analogues have been widely used for HBV patients whereas 
IFN-based therapy has been used for smaller proportion of 
HCV patients . Aims: 1/ to update the impact of HBV and 
HCV on patient and graft survival; 2/ to assess the prognostic 
impact of viral control (HBV or HCV) . Methods: First, patients 
and graft survivals were prospectively recorded between 1993 
and 2010 in the French nationwide database of kidney recip-
ients according to serological status . Second, we calculated, 
based on a type I error of 0 .05 and a power of 95% that a ran-
dom sample of at least 580 HBV or HCV patient records should 
be investigated to evaluate the influence of viral control . Viral 
control was defined as: low DNA level upon antiviral therapy 
or inactive carriers for HBV patients; SVR or spontaneous viral 
eradication for HCV recipients . Results: A/ 32307 recipients, 
median age (47 .4±14 .6 years) were analyzed: 1109 (3 .43 
%) with positive HCV antibodies, 596 (1 .84%) with positive 
HBsAg and 30602 (94 .72 %) non infected patients . HCV kid-
ney recipients had significantly lower 10-year patient survival 
(71 .1±2%) than HBV (81 .1±2%, p<0 .0001) and non-infected 
recipients (84 .2±3%, p<0 .0001) without significant differences 
between HBV and non-infected recipients . They also had sig-
nificantly lower 10-year graft survival (50 .6±1 .9%) than HBV 
(62 .3±2 .4%, p=0 .0001) and non-infected (66 .8 .2±0 .3%, 
p<0 .0001) . After adjustment on age of recipients, age of 
donors, time of cold ischemia, extent of HLA-B and DR match-
ing, HCV antibodies remained an independent prognos-
tic factor of 10-year mortality (HR :1,75; 95%CI :1 .48-2 .1, 
p<0 .0001) . B/ 687 patient records have been investigated . 
Viral control was obtained in almost all HBV recipients (95% 
of cases) . In HCV patients, viral control was observed in 35% 
of cases among which 17 .6% after antiviral therapy . In HCV 
patients, patients with viral control had higher 10-year patient 
(84 .4±4 .6% vs 68±4%, p=0 .003) and graft (63 .1±5 .46% vs 
48±3 .7%, p=0 .003) than those without . In multivariate anal-
ysis, HCV infection remained independently associated with 
mortality only in case of viral replication whereas HCV recip-
ients with negative PCR had similar patient and graft survival 
than non-infected patients . Conclusion: Control of viral replica-
tion allows obtaining similar patient and graft survival in HBV 
and HCV recipients in comparison to non-infected recipients . 
Conversely, uncontrolled HCV infection is still associated with 
a decrease in patient and graft survival .
Disclosures:



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 367A

♦ Denotes AASLD Presidential Poster of Distinction

Hélène Fontaine - Board Membership: Abbvie, Gilead, BMS, Janssen; Indepen-
dent Contractor: gilead, BMS, MSD, Roche, Janssen
Laurent Alric - Board Membership: Schering Plough, Schering Plough, Schering 
Plough, Schering Plough; Consulting: MSD; Grant/Research Support: Abbvie; 
Speaking and Teaching: Roches, BMS, Gilead, Roches, BMS, Gilead, Roches, 
BMS, Gilead, Roches, BMS, Gilead, MSD, Abbvie
Stanislas Pol - Board Membership: Bristol-Myers-Squibb, Boehringer Ingelheim, 
Tibotec Janssen Cilag, Gilead, Glaxo Smith Kline, Roche, MSD, Novartis; Grant/
Research Support: Gilead, Roche, MSD; Speaking and Teaching: Bristol-My-
ers-Squibb, Boehringer Ingelheim, Tibotec Janssen Cilag, Gilead, Roche, MSD, 
Novartis
Philippe Mathurin - Board Membership: MSD, Janssen-Cilag, BMS, Gilead, 
Abvie, Verlyx; Consulting: Roche, Bayer
The following people have nothing to disclose: Benjamin Legendre, Julien 
Labreuche, Alexandre Louvet, Corinne Antoine, Christophe M . Legendre, Marc 
Hazzan, Nassim Kamar, Sebastien Dharancy, Guillaume Lassailly, Florent Artru, 
Alain Duhamel

742
Comparing Child-Pugh, MELD and FIB-4 Scores to Pre-
dict Mortality, Hepatic Decompensation and Hepato-
cellular Carcinoma in HCV Infected Persons: ERCHIVES 
Study
Adeel A. Butt1, Yanjie Ren2; 1Division of Infectious Diseases, Weill 
Cornell Medical College, Mars, PA; 2VA Pittsburgh Healthcare 
System, Pittsburgh, PA
Background: A relatively small proportion of HCV infected 
persons develop hepatic decompensation and hepatocellular 
carcinoma even after several years of infection . Predicting 
who will develop complications can help prioritize treatment 
decisions . Methods: In the ERCHIVES We calculated three 
commonly used clinical scores for liver disease severity to 
determine the risk of overall mortality, hepatic decompensation 
(HD) and hepatocellular carcinoma (HCC) 1, 3 and 5 years 
after diagnosis of HCV . We excluded those with HD or HCC 
at baseline, HIV+ or HBsAg+ and those who received HCV 
treatment for >28 days . Results: Among 21,327 HCV infected 
persons identified, <1% of those with lowest CP, MELD or FIB-4 
scores develop HD, HCC or died within 1 year of HCV diag-
nosis . However, the proportion increases 3-6 fold for the next 
stratum of the score at year one and 3 fold at year 3 for the 
same stratum . Mortality, HD and HCC are highest in the higher 
strata and 5 years after diagnosis . (Table) Conclusions: Mortal-
ity and complications are infrequent in the first year after HCV 
diagnosis in persons with low liver disease severity scores, 
but exponentially increase with increasing time or increasing 
severity scores . These data may help determine the optimal 
time to initiate treatment to minimize mortality and liver disease 
complications .
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Elevated HCV reinfection incidence after successful treat-
ment among HIV-infected men who have sex with men 
in San Diego
Antoine Chaillon1, Natasha K. Martin3, Thomas C. Martin4, David 
L. Wyles1, Davey M. Smith1, Sanjay R. Mehta1, Craig Ballard2, 
Bradford Colwell2, Francesca Torriani1, Lucas Hill2, Christopher 
Mathews1, Charles Hicks1, Edward R. Cachay1; 1Division of Infec-
tious Diseases, University of California San Diego, LA JOLLA, CA; 
2Skaggs School of Pharmacy, University of California San Diego, 
La Jolla, CA; 3Division of Global Public Health, University of Cali-
fornia San Diego, La Jolla, CA; 4School of Medicine, University of 
California San Diego, La Jolla, CA
Background: High rates of Hepatitis C (HCV) reinfection fol-
lowing successful treatment among HIV-infected men who have 
sex with men (MSM) have been reported in Europe, but no 
data are available from the US . We assessed the incidence 
of primary HCV infection and reinfection following successful 
treatment among HIV positive MSM in San Diego . Methods: 
We performed a retrospective cohort analysis of HCV primary 
incidence and reinfection incidence after successful treatment 
among HIV-infected MSM during 2008-2016 at the largest 
HIV clinic in San Diego (UCSD Owen Clinic) . Incident HCV 
infection was assessed among HIV-infected MSM with a neg-
ative anti-HCV test between 2008 and 2016, and defined 
as any positive anti-HCV or HCV-RNA test after the start of 
follow-up . Re-infection was defined as a positive HCV RNA 
PCR test after the date of sustained viral response (SVR) among 
HIV/HCV-coinfected MSM treated for HCV between 2008 and 
2014 . For the re-infection analysis patients were censored at 
reinfection or their last negative test before April 2016 . Inci-
dence was calculated using survival time methods . Results: 
Among 1,092 baseline negative patients between 2008 and 
2016, 40 seroconversions occurred over 3,4340 person-years 
at risk, leading to an overall primary HCV incidence of 1 .16 
per 100 person-years(/100py) (95%CI 0 .85,1 .59) . During 
this same time period, among 43 HIV-infected MSM who 
achieved SVR following HCV treatment, 3 became re-infected 
after a median time of 2 .7 years from the date of SVR . Over 
103 .9 person-years of follow-up, the estimated reinfection rate 
was 2 .89/100 py (95% CI: 0 .60, 8 .44) . For two individuals, 
reinfection occurred through injecting drug use (reported shar-
ing syringes and drug-preparation equipment since SVR) . The 
third individual did not have any history of drug use . All three 
HCV re-infected patients had well controlled HIV infection . 
Conclusions: HCV reinfection incidence among HIV-infected 
MSM in San Diego is 2-3 fold higher than primary HCV inci-
dence . Increased efforts at preventing reinfection post-treatment 
among HIV-infected MSM are required .
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744
Natural NS3, NS5A and NS5B HCV resistance is com-
mon in real practice, differently associated to HCV gen-
otypes and response to NS5A inhibitors
Valeria Cento1, Maria Chiara Sorbo1, Ada Bertoli1, Ilaria Lenci2, 
Ennio Polilli3, Chiara Masetti2, Laura Gianserra4, Elisabetta 
Teti5, Elisa Biliotti6, Carlo F. Magni26, Marianna Aragri1, Valeria 
Micheli7, Michela Melis8, Laura A. Nicolini11, Simona Marenco10, 
Vincenza Calvaruso12, Stefania Paolucci13, Fausto Baldanti13, Filo-
mena Morisco14, Massimo Siciliano15, Valeria Pace Palitti16, Pietro 
Andreone17, Bianca Bruzzone18, Nicola Coppola19, Tina Rug-
giero27, Miriam Lichtner20, Barbara Menzaghi21, Dante Romag-
noli22, Nerio Iapadre23, Velia Chiara Di Maio1, Francesco De 
Leonardis2, Martina Milana2, Pierluigi Cacciatore3, Alessandro 
Pieri3, Loredana Sarmati5, Simona Landonio26, Antonio Gasbar-
rini15, Massimo Puoti24, Antonio Craxì12, Vincenzo Vullo25, Adri-
ano M. Pellicelli9, Sergio Babudieri8, Giuliano Rizzardini26, Gloria 
Taliani6, Massimo Andreoni5, Caterina Pasquazzi4, Giustino Par-
ruti3, Mario Angelico2, Carlo F. Perno1, Francesca Ceccherini-Sil-
berstein1; 1Experimental Medicine and Surgery, University of Rome 
“Tor Vergata”, Rome, Italy; 2Hepatology Unit, University Hospital 
of Rome “Tor Vergata”, Rome, Italy; 3Infectious Diseases Unit, 
Pescara General Hospital, Pescara, Italy; 4Infectious Diseases Unit, 
Sant’Andrea Hospital – “Sapienza” University, Rome, Italy; 5Infec-
tious Diseases Unit, University Hospital of Rome “Tor Vergata”, 
Rome, Italy; 6Tropical Diseases, Umberto I Hospital –“Sapienza” 
University, Rome, Italy; 7Clinical Microbiology, Virology and Bio-
emergencies, ASST Fatebenefratelli Sacco, Milan, Italy; 8Clinical 
and Experimental Medicine, University of Sassari, Sassari, Italy; 
9Hepatology Unit, San Camillo Forlanini Hospital, Rome, Italy; 
10Division of Hepatology, IRCCS AOU San Martino - IST, Genoa, 
Italy; 11Infectious Diseases Unit, IRCCS AOU San Martino - IST, 
Genoa, Italy; 12Gastroenterology, “P. Giaccone” University Hospi-
tal, Palermo, Italy; 13Molecular Virology, Fondazione IRCCS Poli-
clinico San Matteo, Pavia, Italy; 14Gastroenterology, «Federico II» 
University, Naples, Italy; 15Gastroenterology, Catholic University 
of Rome, Rome, Italy; 16Hepatology Unit, Pescara General Hos-
pital, Pescara, Italy; 17Medicine and Surgery, University of Bolo-
gna, Bologna, Italy; 18Hygiene Unit, IRCCS AOU San Martino 
- IST, Genoa, Italy; 19Infectious Diseases Unit, Second University of 
Naples, Naples, Italy; 20Infectious Diseases Unit, “Sapienza” Uni-
versity, Latina, Italy; 21Infectious Diseases Unit, Ospedale di circolo 
di Busto Arsizio, Varese, Italy; 22Department of Biomedical, Met-
abolic and Neural Sciences, NOCSAE Baggiovara, Baggiovara, 
Italy; 23Infectious Diseases Unit, S. Salvatore Hospital, L’Aquila, 
Italy; 24Hospital Niguarda Ca’Granda, Milan, Italy; 25Infectious 
Diseases Unit, Umberto I Hospital –“Sapienza” University, Rome, 
Italy; 261st Division of Infectious Diseases, ASST Fatebenefratelli 
Sacco, Milan, Italy; 27Unit of Infectious Diseases, Laboratory of 
Microbiology and Virology, “Amedeo di Savoia” Hospital, Turin, 
Italy
Aim: Natural resistance-associated substitutions (RASs) are 
reported with highly variable prevalence across different HCV 
genotypes (GTs) . We investigate the frequency of natural RASs, 
and the role of NS5A-RASs on treatment efficacy, in a large 
real-life database including the 4 main HCV-GTs . Methods: 
RASs in NS3 (N=1032), NS5A (N=833) and NS5B (N=496) 
were analysed in 1193 HCV-infected DAA-naïve patients 
(pts) . Sanger-sequencing was performed by home-made pro-
tocols on 714 GT1a, 989 GT1b, 135 GT2c, 333 GT3a, 24 
GT4a and 166 GT4d samples . RASs with fold-change >100 
were defined as major . Results: Overall, 415/1193 (35%) 
pts showed natural RASs, independently by cirrhosis, but with 
important differences for GT/subtypes . GT1a, GT1b and GT4a 
frequently showed NS3 RASs (52-20-36%, respectively), with 
high prevalence of 80K in GT1a (17%) . The 80K was never 

found in GT4 . Major RASs D168A/E/T/V had 3% prevalence 
in GT2c and 4% in GT4d . Also in NS5A, GT1a, GT1b and 
GT4a showed the highest prevalence of RASs (10-31-38%, 
respectively) . Major NS5A RASs were detected in 10% GT1a 
(28V, 30H/R, 31M, 93C/H), 9% GT1b (30R, 93H), 5% GT2c 
(31M, 93H), 4% GT3a (93H) and 2% GT4d (30S) . The most 
common major NS5A RAS was 93H . In NS5B, the major sofos-
buvir 282T RAS was never found, while the putative RASs 159F 
and 316N were exclusively detected in GT1b (13% and 19%) 
often in association (phy=0 .67, p<0 .001 by covariation anal-
ysis) . Notably, the prevalence of 159F and 316N was higher 
in interferon+ribavirin-experienced (7-11%, respectively), than 
in naïve pts (3-4%; p=0 .07 and p=0 .02, respectively) . Among 
372 pts with resistance test in all 3 genes, 10% showed mul-
tiple RASs . The most prevalent association was NS3+NS5A 
RASs (3%, mainly GT1 and 4) . Only 2 GT1b pts showed RASs 
on 3 drug-targets . Lastly, 138 pts treated with a NS5A-in-
hibitor were studied to evaluate the potential role of natural 
NS5A-RASs . Among 26 non-cirrhotic pts, none had major 
RASs, and all 4 with baseline minor NS5A RASs (GT1b: 30Q, 
31M, 58S, 92T) reached a sustained viral response (SVR12) . 
Among 112 cirrhotic pts, 4 showed major NS5A RASs (fold-
change >1000) . Two of them, (GT1b:93H; GT4d:30S) were 
treated with not-recommended regimens, without ribavirin, and 
experienced virological failure . On the contrary, the other 2 
(GT1b:93H; GT1a:30R) received a recommended-regimen 
with ribavirin and reached SVR . Conclusions: Natural RASs are 
common across all HCV-GTs, and up to 10% of pts show multi-
ple-class resistance, though only the so-called major mutations 
seem to have a clinical relevance . Thus, qualitative identifica-
tion of only major natural RASs (rather than all) is required to 
properly guide DAA-based therapy .
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In The Era of Highly Effective Direct Acting Anti-Viral 
Agents, Screening The Entire United States Population 
for Hepatitis C is Cost Effective
Zobair M. Younossi2,1, Deidre Blissett3, Rob Blissett3, Linda Henry4, 
Youssef Younossi4, Rachel Beckerman3, Sharon Hunt4; 1Center For 
Liver Disease, Department of Medicine, Inova Fairfax Hospital, 
Falls Church, VA; 2Betty and Guy Beatty Center for Integrated 
Research, Inova Health System, Falls Church, VA; 3Maple Health 
Group, LLC, New York, NY; 4Center for Outcomes Research in 
Liver Disease, Washington, DC
BACKGROUND AND AIM:  Hepatitis C virus (HCV) is the most 
common cause of cirrhosis, hepatocellular carcinoma (HCC) 
and indication for liver transplantation (LT) in the United States . 
Recent advances in HCV have brought about anti-HCV reg-
imens with sustained virologic response (SVR) rates of 98% . 
Although general population screening has not previously been 
found to be cost-effective, re-assessment of this strategy for the 
US population must be considered . Our aim is to compare 
the cost effectiveness of three screening strategies for HCV: 
1) Screen all (SA) 2) Screen based on Birth Cohort Screening 
(BCS) and 3) Screen based on risks regardless of age (HRS) . 
METHODS: A decision-analytic Markov model estimated the 
natural history of HCV and evaluated the cost-effectiveness of 
three HCV screening strategies (1) SA, 2) BC and 3) HRS over 
a lifetime horizon for the US general population . Based on 
age and risk status, 16 cohorts were modelled . Health states 
included Fibrosis stages 0 to 4, decompensated cirrhosis, HCC, 
LT, post-LT, and death . The probability of progression to down-
stream liver-related complications was based on presence or 
absence of virus (SVR) . HCV antibody prevalence and the % of 
high risk patients varied by the specific cohort . Treatment was 
with approved all-oral DAAs; the exact regimen and duration 
was based on genotype and stage of liver disease (cirrhosis 
and non-cirrhosis) . Across all cohorts, 86% were assumed to be 
seen annually by a primary care provider; 76 .6% of HCV Ab+ 
patients had detectable HCV RNA and 28% of CHC patients 
were aware of their infection . SVR rates, transition probabili-
ties, utilities, and costs were derived from the literature . Incre-
mental cost effectiveness ratios were compared between SA 
and the other two screening strategies . One-way sensitivity 
analyses tested the impact of key model drivers . Results: The 
3 screening strategies led to identification of new cases of 
HCV: (SA: 1 .73 million, BCS: 1 .16 million and HRS: 0 .38 
million) . The strategy to Screen All costs $294 .0 billion and 
leads to 26 .5 million QALYs while BCS and HRS cost $300 .8 
billion and $318 .8 billion with 25 .4 and 24 .5 million QALYs . 
Compared to BCS, Screen All led to an additional 1 .1 million 
QALYs and saved $6 .78 billion while compared to HRS, SA 
led to 2 .0 million additional QALYs and saved $24 .8 billion . In 
this context, the SA strategy dominated both the BCS and HRS 
strategies with additional QALYs and cost savings . CONCLU-
SIONS: In the era of highly effective anti-viral regimens with all 
oral DAAs, screening the entire U .S . population and treating 
those with active viremia is projected to be cost-saving .
Disclosures:
Deidre Blissett - Consulting: maple health group
Rachel Beckerman - Consulting: Gilead Sciences
The following people have nothing to disclose: Zobair M . Younossi, Rob Blissett, 
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Aberrant expression of biliary markers by hepatocytes 
is related to the occurrence of hepatic decompensation 
and hepatocellular carcinoma in HCV-related cirrhosis 
(ANRS CO12 CirVir prospective cohort)
Dominique Wendum1,2, Richard Layese3,14, Nathalie Ganne-Car-
rié15,4, Valerie Bourcier15, Fatiha Merabtene5, Carole Cagnot12, 
Emmanuel Sauce13, Pierre Bedossa6, Benoit Terris7, Janick Selves9, 
Paulette Bioulac-Sage8, Nathalie Sturm10, Christophe Satton-
net11, Pierre Nahon15,4, Françoise Roudot-Thoraval3, Marianne 
Ziol13,4; 1Anatomie Pathologique, APHP, Hôpital St Antoine, 
Paris, France; 2Sorbonne Universités, UPMC Univ Paris 06, Paris, 
France; 3Unité de recherche clinique, APHP, Hôpital Henri Mon-
dor, Créteil, France; 4Université Paris 13, Sorbonne Paris-Cité, 
Bobigny, France; 5INSERM UMR_S 938 centre de recherche Saint 
Antoine, Paris, France; 6Anatomie Pathologique, APHP, Hôpital 
Beaujon, Clichy, France; 7Anatomie Pathologique, APHP, Hôpital 
Cochin, Paris, France; 8Anatomie Pathologique, CHU Bordeaux, 
Bordeaux, France; 9Anatomie Pathologique, CHU Toulouse, Tou-
louse, France; 10Anatomie Pathologique, Institut de Biologie et 
de Pathologie, Grenoble, France; 11Selarl Diag, Nice, France; 
12ANRS, Paris, France; 13Anatomie Pathologique, APHP, Hôpital 
Jean Verdier, Bondy, France; 14Clinical epidemiology and ageing, 
Université Paris Est Créteil, Créteil, France; 15Hépatologie, APHP, 
Hôpital Jean Verdier, Bondy, France
Introduction: Aberrant expression of biliary markers, such 
as cytokeratin 7 (CK7) and epithelial cell adhesion mole-
cule (EpCAM) is thought to reflect an abnormal regeneration 
recruiting hepatic progenitor cells . We aimed to describe the 
expression of biliary markers by hepatocytes in patients with 
compensated HCV-related cirrhosis and to investigate its poten-
tial influence on decompensation events and hepatocellular 
carcinoma occurrence . Patients and methods: Among 1323 
patients with Child-Pugh A, HCV-related cirrhosis enrolled in 
the French prospective ANRS CO12 CirVir cohort, we selected 
the patients with an available liver biopsy, performed within 
2 years before inclusion . Liver biopsies were re-assessed for 
activity grade and potential steatohepatitis . CK7 and EpCAM 
immunostaining was assessed independently by 2 pathologists . 
Biopsies were considered positive for CK7 when at least 2 
foci of more than 5 hepatocytes were observed, and cate-
gorized as extensive when one or several cirrhotic nodules 
showed positive staining in more than 30% of hepatocyte . 
EpCAM was considered positive when at least one foci of 
hepatocyte was stained . Patients were prospectively followed . 
The influence of biliary markers on decompensation events 
(ascites, hepatic encephalopathy, gastro-intestinal bleeding) 
and hepatocellular carcinoma occurrence was studied using 
univariate analyses and Cox’s multivariate analysis . Results : 
Among 337 patients eligible for the study (men 67%, mean 
age 49 y), biopsies showed CK7+ hepatocytes in 197 (58%) 
patients . Among them, the staining was extensive in 40 (12%) . 
Biopsies were positive for EpCAM in 203 patients (61%) . 
The expression of both markers was associated with with a 
lower platelet count, a higher AFP level and with histological 
steatohepatitis . During follow-up (55 .2 months [36-72]), 47 
patients (14%) experienced at least one decompensation event 
and HCC was diagnosed in 37 patients (11%) . An extensive 
CK7 staining was independantly associated with the occur-
rence of a decompensation event (HR: 3 .21 [1,41 ;7,29], 
p=0,005), along with a low albumin level and the absence of 
sustained virological response . EpCAM expression was inde-
pendantly associated with HCC occurrence (HR : 2 .40 [1,09 
;5,31],p=0,03), along with older age and low prothombin 
time . Steatohepatitis, observed in 42% of biopsies, was not 
associated with subsequent decompensation or to HCC occur-
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rence . Conclusion: Aberrant expression of CK7 and EpCAM 
by hepatocytes, assessed on liver biopses of patients with com-
pensated HCV-related cirrhosis, reflects a cirrhosis stage more 
prone to develop cirrhosis complications .
Disclosures:
Nathalie Ganne-Carrié - Advisory Committees or Review Panels: Roche; Speak-
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747
HCV screening and infection awareness in a cohort of 
HIV infected and uninfected homeless and marginally 
housed women in San Francisco, California
Kimberly Page1, Michelle Yu2, Jennifer Cohen3, Jennifer Evans2, 
Martha Shumway4, Elise Riley5; 1Internal Medicine, University of 
New Mexico Health Sciences Center, Albuquerque, NM; 2Epide-
miology and Biostatistics, University of California San Francisco, 
San Francisco, CA; 3Clinical Pharmacy, University of California 
San Francisco, San Francisco, CA; 4Psychiatry, University of Cal-
ifornia San Francisco, San Francisco, CA; 5Department of Medi-
cine, San Francisco General Hospital, University of California San 
Francisco, San Francisco, CA
Hepatitis C virus (HCV) screening has taken on new impor-
tance as a result of updated guidelines and new curative thera-
pies . Rew studies have assessed HCV in homeless populations 
including women . The SHADOW cohort in San Francisco 
recruited and studied homeless and unstably housed women; 
sampling was systematically conducted at free meal programs, 
homeless shelters, and low-cost single room occupancy hotels, 
and HIV-infected women were oversampled . Study inclusion 
criteria included female sex, age >=18 years, and a lifetime 
history of housing instability (slept in a public place, a shelter, 
or stayed with a series other people because they had no other 
place to sleep) . In this paper, we estimated: (1) prevalence 
and correlates of HCV exposure; (2) the proportion who were 
unaware of their status; and (3) assessed correlates of both out-
comes . Among 246 women, 45 .9% were anti-HCV positive, of 
whom 61 .1% were HIV coinfected . Consistent with the recruit-
ment strategy, just over half of the sample (n=127; 51 .6%) 
was HIV-infected . A majority (72%) of the women were in the 
‘baby-boomer’ cohort (born between 1945 and 1965); 19% 
reported recent (past 6-months) injection drug use (IDU) . Fac-
tors independently associated with anti-HCV positivity were: 
being born in 1965 or earlier (Adjusted Odds Ratio ((AOR) 
3 .94; 95%CI: 1 .88, 8 .26), a history of IDU (AOR 4 .0; 95%CI: 
1 .68, 9 .55), and number of psychiatric diagnoses (AOR 1 .16; 
95%CI: 1 .08, 1 .25) . Women with symptoms of current depres-
sion had lower adjusted odds of HCV seropositivity (AOR 
0 .24; 95% CI: 0 .12, 0 .48) . Overall, 26 .8% reported never 
being HCV tested, and among anti-HCV positives, 27 .4% 
were unaware of their status . Factors independently associ-
ated with women not knowing their HCV status (controlling 
for birth cohort status and IDU) included: lower income (per 
$100 increase), AOR; 0 .78 (95%CI: 0 .65, 0 .94); fewer psy-
chiatric diagnosis (per diagnosis), AOR: 0 .80 (95%CI: 0 .70, 
0 .95); and any recent cocaine use (yes vs . no), AOR; 5 .63 
(95%CI: 1 .16, 27 .36) . Results fill an important gap in informa-
tion regarding HCV among homeless women, and confirm the 
need for enhanced screening in this population where a high 
proportion are baby-boomers and have a history of drug use 

and psychiatric problems . Due to their age and risk profile, 
there is a high probability that women in this study have been 
infected for decades, and thus have significant liver disease . 
The association with mental illness and HCV suggests that in 
addition increased screening, augmenting mental health care 
and support may be needed to enhance treatment success .
Disclosures:
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Improved Hepascore values in HCV accurately pre-
dicts reversal of risk of hepatocellular carcinoma, liver 
decompensation and liver related death.
Angus W. Jeffrey6, Yi Huang1,2, Bastiaan de Boer3, Leon A. 
Adams1,2, Gerry C. MacQuillan1,2, David J. Speers4, John Joseph5, 
Gary P. Jeffrey1,2; 1School of Medicine and Pharmacology, Univer-
sity of Western Australia, Perth, WA, Australia; 2Department of 
Hepatology, Sir Charles Gairdner Hospital, Perth, WA, Australia; 
3Department of Anatomical Pathology, PathWest, QEII Medical 
Centre, Perth, WA, Australia; 4Department of Microbiology, Path-
West, QEII Medical Centre, Perth, WA, Australia; 5Department of 
Biochemistry, Pathwest, QEII Medical Centre, Perth, WA, Austra-
lia; 6School of Medicine, The University of Notre Dame Australia, 
Perth, WA, Australia
Introduction: Hepascore is a serum test that provides clini-
cally useful data regarding the stage of liver fibrosis and sub-
sequent clinical outcomes in chronic liver disease . The aim 
of this study was to determine if the change in Hepascore 
results over time (delta Hepascore) could accurately predict 
the change in risk of liver related death (LRD), hepatocellu-
lar carcinoma (HCC), liver decompensation (LD) and compos-
ite endpoint (LRD, HCC, LD) in HCV infection . Methods: 353 
chronic hepatitis C patients who attended the Department of 
Hepatology, Sir Charles Gairdner Hospital, Western Australia 
from 1992 to 2012 and had two or more Hepascore tests 
performed were studied . The ability of a baseline and delta 
Hepascore test to predict liver related outcomes was assessed 
using univariate and multivariate Cox regression, AUROC and 
Kaplan–Meier analysis . Results: During 1944 patient years 
follow up 28 (7 .9%) developed hepatocellular carcinoma, liver 
decompensation, and/or liver related death . Baseline Hepa-
score (p<0 .001) and delta Hepascore (p=0 .044) were inde-
pendently associated with the composite endpoint . A baseline 
Hepascore >0 .75 was associated with a significant increase 
in LRD (p=0 .001), LD (p=0 .004) and HCC (p=0 .001) . Patients 
with a baseline Hepascore >0 .75 and a subsequent improve-
ment in delta Hepascore (>-0 .1) had a significantly decreased 
risk of LRD (p=0 .048), LD (p=0 .04) and composite endpoint 
(p=0 .004) compared to those with a baseline Hepascore of 
>0 .75 and a stable Hepascore value (delta ± 0 .1) or a deterio-
rated Hepascore value (delta >0 .1) . The optimum time interval 
between Hepascore tests was determined by comparing those 
with improved delta Hepascore to those with stable or worse 
delta Hepascore . The combination of baseline Hepascore and 
delta Hepascore was significantly predictive of improved liver 
related outcomes only when the time between tests was ≥ 1 
year (p=0 .03) . Conclusion: This study showed that improved 
Hepascore values were significantly associated with reduced 
rates of liver-related mortality and morbidity . These findings 
have implications for patient management following HCV erad-
ication and may determine the time for reduced need for vari-
ceal and HCC screening .
Disclosures:
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Identification of Patient Groups Previously Not Candi-
dates for Interferon Therapy for Chronic Hepatitis C and 
Implications for Planning and Budgeting for Treatment 
with Current Regimens
Lisa M. Nyberg1, xia Li3, Su-Jau Yang3, Kevin Chiang4, T. Craig 
Cheetham3, Susan Caparosa3, Zobair M. Younossi2, Anders H. 
Nyberg1; 1Kaiser Permanente, San Diego, CA; 2Department of 
Medicine, Inova Fairfax Hospital, Fairfax, VA; 3Department of 
Research and Evaluation, Kaiser Permanente, Pasadena, CA; 
4Pharmacy Analytical Sevices, Kaiser Permanente, Downey, CA
Background: The 2016 Global Viral Hepatitis Strategy has 
set a goal to eliminate chronic hepatitis C (HCV) by 2030 . To 
attain this goal, the health care community will need to treat 
large numbers of patients previously diagnosed with HCV but 
in whom treatment was deferred due to contraindications or 
potential adverse effects of the previous interferon-based ther-
apy . A better understanding of the estimated number of persons 
who are diagnosed but not yet treated for HCV will allow for 
improved planning and budgeting for future care of this large 
population . Objective: To analyze demographic and comorbid 
conditions in persons treated vs not treated for HCV with inter-
feron-based therapy and to identify significant predictors of not 
receiving treatment for HCV . Methods: This is a retrospective 
cohort study at Kaiser Permanente Southern California (KPSC), 
a large Health Maintenance Organization including approx-
imately 4 million members . Inclusion criteria: ≥ 18 years old 
with a diagnosis code or a positive lab test result for HCV RNA 
1/1/2002-12/31/2013 and ≥ 12 months continuous mem-
bership before and after index date . Index date was defined 
as the date of the first treatment course or first HCV diagnosis 
by ICD -9 code or positive HCV RNA test . Exclusion criteria: 
HCV diagnosis after 1/1/2013 and/or a diagnosis of hepa-
tocellular carcinoma (HCC) on or before index date . Diagno-
sis codes and/or lab tests for comorbid illnesses representing 
relative or absolute contraindications to HCV treatment with 
interferon-based therapy were determined . Multivariate logistic 
regression was used to determine predictors of treatment vs 
non-treatment . Results: 5,203 patients received treatment and 
19,765 did not receive treatment . Demographics and factors 
associated with not receiving treatment are shown in Table 
1 . Conclusion: This large epidemiological study identifies the 
largest patient categories who remain untreated for HCV and 
will help in budgeting and planning for future treatment of this 
population with new, well tolerated therapy .

Factors associated with NOT receiving HCV
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Serum Levels of Wisteria Floribunda Agglutinin-Positive 
Mac-2 Binding Protein as a Time-Dependent Predictor 
of Hepatocellular Carcinoma in Chronic Hepatitis C 
Patients
Chia-Ling Chang3, Liang-Chun Chen2, Hui-Han Hu3, Yu-Ju Lin1, 
Jessica Liu3, Chin-Lan Jen3, Chien-Yu Su3, Cheng-Tse Chiang3, 
Yong Yuan4, Sheng-Nan Lu5, Li-Yu Wang5, Masaaki Korenaga6, 
Masashi Mizokami6, Chien-Jen Chen7, Mei-Hsuan Lee1, Hwai-I 
Yang3; 1Institute of Clinical Medicine, National Yang-Ming Uni-
versity, Taipei, Taiwan; 2Faculty of Medicine, National Yang-Ming 
University, Taipei, Taiwan; 3Genomics Research Center, Academia 
Sinica, Taipei, Taiwan; 4Global Health Economics and Outcome 
Research, Bristol-Myers Squibb, Princeton, NJ; 5MacKay College 
of Medicine, Taipei, Taiwan; 6The Research Center for Hepatitis 
and Immunology, National Center for Global Health and Medi-
cine,, Ichikawa, Japan; 7Academia Sinica, Taipei, Taiwan
Background Wisteria floribunda agglutinin-positive Mac-2 
binding protein (M2BPGi) was reported as a noninvasive 
marker of liver fibrosis and a predictor of hepatocellular carci-
noma (HCC) in chronic hepatitis C (CHC) patients . This study 
aimed to assess time-dependent associations between M2BPGi 
and HCC development in CHC patients using samples col-
lected during long-term follow-up . Methods All participants 
in this study were from the R .E .V .E .A .L .-HCV cohort . Serum 
M2BPGi levels were evaluated in a total of 1,161 samples 
consisted of 137 HCC cases and 725 controls . There were 82 
cases and 86 controls with serial samples collected at various 
times throughout follow-up . Associations of M2BPGi and HCC 
were analyzed using multivariate logistic regression models 
and further stratified according to time between sample collec-
tion and HCC diagnosis . Areas under the receiver operating 
characteristic (AUROCs) curves were used for evaluating pre-
diction accuracy of models that integrated M2BPGi and other 
risk factors in predicting HCC risk . Results M2BPGi levels in 
samples closer to HCC diagnosis were higher than that col-
lected farther from HCC diagnosis . However, M2BPGi levels 
were consistently low over time in control samples . The analysis 
using all samples collected at various occasions showed that 
M2BPGi levels were associated with HCC risk in a dose-de-
pendent manner after adjustment of gender, age, serum ALT, 
AST, AFP, HCV RNA levels, and HCV genotype . The adjusted 
odds ratio (95% CI) was 2 .32 (1 .57-3 .43), 3 .57 (1 .83-6 .95), 
and 10 .36 (5 .37-20 .00), respectively, for M2BPGi 1-2, 2-3, 
and ≥3 COI compared with those with <1 COI as the referent . 
When stratified by time of sample collection to HCC diagnosis, 
associations between M2BPGi levels and HCC were strongest 
for the short-term period, and decreased with longer time . Com-
pared to M2BPGi levels <1 COI, adjusted odds ratios (95% CI) 
for M2BPGi levels ≥3 COI were 38 .6 (12 .9-115 .2), 7 .48 (2 .5-
22 .5), 3 .95 (1 .2-12 .6) and 3 .21 (1 .0-10 .3), respectively, for 
predicting HCC within 1-3 years, 3-6 years, 6-12 years, and 
≥12 years; AUROCs incorporating M2BPGi levels and other 
predictors were 0 .96, 0 .92, 0 .82 and 0 .80, respectively, for 
prediction of HCC within 4 periods . Conclusion M2BPGi levels 
significantly predict HCC development in patients with chronic 
hepatitis C . The associations and prediction accuracy are stron-
ger for samples collected closer to HCC diagnosis than those 
collected farther from HCC diagnosis .
Disclosures:
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Hepatitis C Virus Testing, Prevalence, and Treatment in 
a Large Cohort of Treatment-Naïve, HIV-Positive Individ-
uals
Douglas T. Dieterich1, Cassidy Henegar2, Jennifer Fusco2, Philip 
Lackey3; 1Mt. Sinai Healthcare System, New York, NY; 2Epividian, 
Inc., Durham, NC; 3Carolinas Healthcare System, Charlotte, NC
Purpose: HIV+ populations are at greater risk for HCV due to 
shared modes of transmission . Compared to HCV-monoinfec-
tion, HIV/HCV is more likely to result in fibrosis and cirrhosis . 
High rates of cure are now possible for HIV/HCV patients due 
to modern direct-acting antivirals (DAAs) . This analysis evalu-
ates HCV testing and treatment patterns in a real-world setting 
to identify opportunities for improved outcomes in coinfected 
patients . Methods: Using the OPERA database, a collaboration 
of caregivers at 79 clinics in 15 states, HIV+ individuals initi-
ating HIV antiretroviral therapy (ART) for the first time between 
1/1/2007 and 3/31/2015 were identified, and followed 
until data freeze (04/28/2016), death, or loss to follow-up . 
Prospectively collected data were extracted from electronic 
health records . Results: Out of 9,190 HIV+ treatment-naïve 
patients, 91% were evaluated for HCV prior to ART initiation; 
7,837 (85 .3%) were HCV antibody-negative (Ab-), 472 (5 .1%) 
were HCV+ (by viral load, diagnosis or treatment record), and 
26 (0 .3%) had a history of resolved HCV . After starting ART, 
4,546 (58%) of the 7,837 HCV Ab- patients were reevaluated 
for HCV, resulting in 101 new HCV diagnoses including 5 con-
firmed seroconversions . Of the 472 baseline HCV+ cases, 235 
(50%) were diagnosed in the DAA era (2011 or later) . Only 
26% (n=123) were ever treated for HCV, most commonly after 
HIV ART initiation (n=109, 89%) and in the DAA era (n=86, 
79%) . Median time between HCV diagnosis and treatment 
was 29 months (IQR: 12, 69) . Overall, 72% of the treated 
cases received DAA-based therapy, including 99% treated in 
2014 or later . Conclusion: Most patients in this ART-naïve HIV 
population were evaluated for HCV . While HCV treatment was 
more common in the DAA era, the majority of cases remained 
untreated . Treatment delays were also commmon . Given the 
importance of controlling HCV disease progression in coin-
fected patients and the existence of effective therapies, greater 
effort should be made to treat all coinfected patients, and to 
continue monitoring for HCV among HIV-monoinfected patients 
after baseline .
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Early decrease of liver stiffness after initiation of antivi-
ral therapy in patients with chronic hepatitis C.
Stephan Moser, Enisa Gutic, Michael Schleicher, Michael 
Gschwantler; 4th dept. of medicine, Wilheminenspital, Vienna, 
Austria
Liver elastography is widely used to assess liver fibrosis in 
patients with chronic hepatitis C and has also been recom-
mended to monitor regression of liver fibrosis after successful 
antiviral therapy .We studied early changes of liver stiffness 
after initiation of antiviral treatment . The study population com-
prised 53 patients with chronic hepatitis C (mean age ± SD: 
49 .4 ± 10 .7 years; METAVIR fibrosis stage F2, n=23; F3, n = 
12; F4, n = 18; genotype (GT) 1, n = 32; GT3, n = 17; GT4, 
n = 4; mean BMI ± SD: 25 .1 ± 3 .8) . All patients were treated 
with interferon-free all oral regimens . Prior to therapy and 1-6 
weeks after initiation of antiviral treatment fibrosis stage was 
assessed by transient elastography using the Fibroscan® 502 
Touch device with the M-probe (Echosens, Paris, France) and 
classified according to the METAVIR scoring system . Cut-off 
values for liver stiffness were defined as 7 .1 kPa for F ≥ 2, 9 .5 
kPa for F ≥ 3 and 12 .5 kPa for F = 4 [4] . Mean liver stiffness 
at baseline was 14 .69 ± 11 .15 kPa and decreased to 12 .41 
± 9 .83 kPa at follow-up Fibroscan® performed between week 
1 and week 6 (p=0 .006) . When the same Fibroscan® cut-
off values applied at baseline were applied after initiation of 
antiviral therapy the following results were obtained: Within 6 
weeks after initiation of treatment fibrosis stage improved by 
at least one stage in 23/53 (43%) patients, remained stable 
in 28/53 (53%) and worsened in 2/53 (4%) . From the 23 
patients classified as F2 at baseline, 11 (48%) were classified 
as F0/F1 at week 1-6, 10 (43%) as F2, and 2 (9%) as F3 . 
From the 12 patients classified as F3 at baseline, 3 (25%) 
were classified as F0/F1 at week 1-6, 4 (33%) as F2, and 5 
(42%) as F3 . From the 18 patients with F4 at baseline, 1 (6%) 
was classified as F0/F1 at week 1-6, 2 (11%) as F2, 2 (11%) 
as F3 and 13 (72%) as F4 . Decrease of liver stiffness did not 
correlate with baseline AST (r=0 .28) or ALT (r=0 .04) levels . In 
our study a marked decrease of liver stiffness was observed 
within two weeks after initiation of antiviral therapy . From a 
pathophysiologic point of view a clinically significant decrease 
of liver fibrosis within such a short period of time seems impos-
sible . We therefore assume, that the decrease is caused by 
resolution of the inflammatory activity within the liver . Current 
cut-off values for assessment of fibrosis stage in patients with 
chronic hepatitis C by transient elastography were obtained in 
patients with fibrosis and active inflammation . Therefore, our 
data clearly indicate that lower cut-off values for liver stiffness 
are appropriate for monitoring liver fibrosis after initiation of 
antiviral therapy .
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Polaris Observatory - Global prevalence of hepatitis C
Sarah Blach, Chris Estes, Ivane Gamkrelidze, Jessie Gunter, Kim-
berly Murphy, Helen Nde, Ken Pasini, Devin M. Razavi-Shearer, 
Kathryn L. Razavi-Shearer, Sarah Robbins, Jonathan D. Schmelzer, 
Homie Razavi; Center for Disease Analysis, Louisville, CO
 The 69th World Health Assembly passed a resolution to elimi-
nate viral hepatitis by 2030 . Reliable disease burden estimates 
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are required to develop strategies to achieve this goal . The 
Polaris Observatory was created to gather data and model the 
change in annual disease burden estimates for HBV, HCV and 
HDV . Disease burden models were developed for 100 coun-
tries to estimate the prevalence of HCV in 2016 . The model 
took into consideration new infections, disease progression, 
mortality and cured . A Delphi process (using published liter-
ature followed by interviews with local experts) was used to 
gather data for 60 countries . Literature search was used for 
another 40 countries . The global prevalence was estimated by 
using regional averages for countries without data . Approxi-
mately 70 (56-90) million individuals were estimated to experi-
ence viremic HCV infection . This is lower than 2014 published 
estimates due to more recent (lower) prevalence estimates in 
African countries and a large increase in treatment . Lower 
estimates can also be attributed to an increase in mortality 
due to liver-related causes and an aging population . In 2015 
alone, approximately 500 thousand individuals were treated 
and cured . The largest increase in treatment was in the United 
States (260K treated in 2015) followed by Egypt (190K) and 
the European Union (135K) . Although this increase in treatment 
is a substantial step towards reducing the global burden of 
liver related deaths, the current treatment rate is not sufficient to 
achieve elimination by 2030 .
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The C13-Aminopyrine Breath Test Predicts Advanced 
Fibrosis in Patients with Chronic Hepatitis C: A Pilot 
Study
Gamal Shiha1,2, Reham Soliman2, Seham Seif1, Waleed Samir2; 
1Internal Medicine Department, Internal Medicine Department, 
Faculty of Medicine, Mansoura University, Mansoura, Egypt, 
Mansoura, Egypt; 2Egyptian Liver Research Institute and Hospital 
(ELRIAH), Mansoura, Egypt
Background and Aim: Analysis of volatile organic compounds 
(VOCs) in the exhaled breath can identify markers for alcoholic 
and nonalcoholic fatty liver disease . The aim of this pilot study 
was to investigate the utility of C13-Aminopyrine breath test 
in the diagnosis of advanced fibrosis (F3-4) in patients with 
chronic hepatitis C virus (HCV) infection . Methods: Patients 
undergoing liver biopsy were recruited . Fibrosis was deter-
mined by an experienced pathologist and staged according 
to METAVIR score . Advanced fibrosis was defined as F3-4 . 
Exhaled breath and plasma samples were collected within 2 
weeks of the biopsy, and Infra-Red Isotope Analyzer (IRIS) was 
used to analyze breath samples for C13 aminopyrine . Results: 
In all, 36 patients were included with a mean age of 41 .6±9 .4 
years, 91 .7% were males, and 8 (22 .2%) had advanced 
fibrosis (F3-F4) . IRIS analysis of exhaled breath revealed that 
patients with advanced fibrosis had significantly lower values 
of C13-aminopyrine compared with those without advanced 
fibrosis at both 30 min and 120 min; P=0 .007 and P=0 .004 
respectively . At 30 min and 120 min, 26 (72 .2%) patients and 
21(58 .3%) patients has levels >3 .15 and > 8 .25 respectively . 

The sensitivity, specificity, positive predictive value, and nega-
tive predictive value of the breath test at 30 min and at 120 
min using the new cut-off values, compared to the standard 
values, are shown in the table below . The AUROC used for 
diagnosis of advanced fibrosis by breath test at min 30 and 
at 120 min were 0 .81 (95% CI: 0 .647-0 .969; P=0 .009) and 
0 .83 (95% CI: 0 .668-0 .984; P=0 .005) respectively . CONCLU-
SION: C13 aminopyrine breath test is a potential biomarker for 
advanced fibrosis that warrants further validation . The breath 
test is a good negative test to detect non-severe fibrosis with the 
new cut-off (at 30 min: 3 .15, 120 min: 8 .25) .
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Assessing Risk of Hepatic Decompensation, Hepatocellu-
lar Carcinoma, and Transplant Free Survival for Patients 
with both Early Stage and Advanced Chronic Hepatitis C
Monica Konerman1, Dongxia Lu1, Yiwei Zhang1, Mary Thomson1, 
Ji Zhu1, Aashesh Verma1, Nizar Talaat1, Peter Higgins1, Akbar K. 
Waljee1,2, Anna S. Lok1; 1University of Michigan, Ann Arbor, MI; 
2Veterans Affairs Hospital, Ann Arbor, MI
Background: Despite advances in therapy, chronic hepatitis C 
(CHC) remains an important worldwide public health problem . 
The aim of this study is to externally validate a longitudinal 
prediction model (Konerman, Hepatology 2015) for risk of 
adverse clinical outcomes derived from a cohort with advanced 
CHC among patients (pts) with both early and advanced stage 
CHC . Methods: Adults with CHC seen in our hepatology clinic 
between 1/1998- 6/2014 were retrospectively analyzed . 
Pts with hepatic decompensation, hepatocellular carcinoma 
(HCC), liver transplant (LT), hepatitis B or HIV co-infection at 
presentation were excluded . Pts with <3years follow-up were 
also excluded . Outcomes included: 1) hepatic decompensa-
tion, 2) HCC and 3) LT free survival . Machine learning methods 
were used to predict outcomes in 1 and 3 years . Results: The 
cohort of 1007 pts had a mean age of 48 .9 . 61% were male, 
80% were white, and 79% had genotype 1 . At presentation, 
73% were treatment naïve and 31% had cirrhosis . 226 pts 
developed an outcome over a median follow up of 6 .9 years 
(interquartile range 4 .5-10 .5) . The area under the receiver 
operating characteristic curve (AUROC) for 1 and 3 year risk 
prediction for a composite clinical outcome (decompensation, 
HCC, LT, liver-related death) was: 0 .78 (95% CI 0 .73-0 .83) 
and 0 .76 (95% CI 0 .69-0 .81) . Model performance was 
retained when accounting for achievement of sustained viro-
logic response (N=250) and baseline cirrhosis . Models were 
accurate for assessing transplant free survival but not HCC 
(Figure) . Mean aspartate aminotransferase to platelet ratio 
index, mean maximum and baseline platelet count, and mean 
albumin contributed most significantly to the risk predictions . 
Conclusions: Accurate assessments for risk of clinical outcomes 
among pts with CHC can be obtained using routinely collected 
longitudinal data . These models retain their accuracy across 
pts with minimal or no fibrosis at baseline, different treatment 
exposures and varied genotypes . Given the worldwide burden 
of CHC, our models can convey useful prognostic information 
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to guide intensity of clinical monitoring and urgency of treat-
ment .
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Association of sexual risk factors with Hepatitis C prev-
alence among United States non- IVDU adults 20 to 68 
years old: National and Nutrition Examination survey 
(NHANES)
Nallely Mora1, William H. Adams1, Stephanie Kliethermes1,2, Lara 
R. Dugas1, Jennifer E. Layden1,2; 1Public Health Sciences, Loyola 
University Chicago, Maywood, IL; 2Department of Medicine, 
Stritch School of Medicine, Loyola University Chicago, Maywood, 
IL
Background: In the United States (US) major risk factors for 
acquiring Hepatitis C (HCV) are well known (i .e ., intravenous 
drug users (IDU), blood transfusion prior to HCV screening 
1992, HIV infected men who have sex with men) . However, in 
15-20% of cases, there are no identifiable risk factors . In the 
present study we examine the association of sexual risk factors 
with the risk of HCV infection among adult, non-HIV infected, 
non-IVDU individuals . Methods . NHANES is a population 
based representative survey of individuals in the US . Data from 
2005 to 2012 were combined for this study . We exclude: 
intravenous drug users (IDU), and persons less than 20 years 
old or older than 68 years; and for the multivariable analysis 
HIV positive participants Results . The overall N was 15, 850, 
with an overall anti-HCV prevalence of 1 .2% (95% CI, 0 .9% 
to1 .5%) . Peak prevalence estimates was observed among 
persons 40 to 49 years of age, with a prevalence of 2 .3% 
(1 .7%-2 .9%) . All sexual risk factors were associated with HCV 
infection among non-IVDU individuals . HCV prevalence was 
3 .1% among non-IVDU individuals with ≥ 50 sexual partners 
compared to 0 .7% among individuals with 0-9 partners . The 
HCV prevalence was 2 .8% among those with Herpes (HSV), 
compared to 0 .6% among those not infected with HSV . Among 
individuals with sexual debut ≤ 15, HCV prevalence was 2 .6% 
compared to 0 .9% among those with sexual debut ≥ 18 years 
of age . Further, the prevalence among those both HSV positive 
AND with sexual debut younger ≤ 15 was 4 .1% (2 .0- 6 .1) 
compared to 0 .3% (0 .1-0 .5%) for those who were HSV neg-
ative and with older sexual debut at ≥ 18  . All multi-variable 
analyses examining the association of sexual risk factors with 
HCV infection controlled for age, gender, education, poverty, 
ethnicity, marital status, blood transfusion, and drug use (non-
IVDU) . In the multiple variable models, the adjusted OR’s for 
HSV infection compared to no HSV infection was 2 .3(1 .1-4 .8) . 
Lifetime partners ≥ 10 had an OR’s of 2 .2(1 .2-4 .0) compared 
to 0-9 lifetime partners . Finally, sexual debut≤15 carried an OR 

of 5 .3(2 .9-9 .8) compared to sexual debut≥18 years of age . 
Among individuals both HSV positive and with early sexual 
debut (<15 years) the OR (95% CI) was 5 .2(2 .0-13 .4) com-
pared to those without HSV and later sexual debut . Conclusion . 
Examining risk factors among a non-IVDU population, non-HIV 
infected population using population based US data, we iden-
tified numerous sexual risk factors to be associated with HCV 
infection in both uni-and multi-variable analyses . Such data 
suggests that among individuals engaging in higher risk sexual 
behaviors, HCV may be transmitted through sexual activity .
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European mitochondrial haplogroups are associated 
with liver related events in HIV/HCV-coinfected patients
Salvador Resino2, Teresa Aldámiz-Echevarría1, María A Jiménez-
Sousa2, Pilar Miralles1, Luz M Medrano2, Ana Carrero1, Cris-
tina Diez1, Leire Pérez-Latorre1, José M. Bellón3, Juan Berenguer1; 
1Hospital General Universitario Gregorio Marañón, Madrid, 
Spain; 2Centro Nacional de Microbiología. ISCIII, Majadahonga, 
Spain; 3Fundación Investigación Biomédica Gregorio Marañón, 
Madrid, Spain
Mitochondria provide energy to eukaryotic cells via oxida-
tive phosphorylation and regulate cellular survival via control 
of apoptosis . Mutations in the mitochondrial DNA (mtDNA) 
are related to many human diseases . Some of these mtDNA 
mutations have been acquired throughout human history by 
natural selection allowing subdividing the human population 
into a number of discrete mitochondrial clades or haplogroups 
defined on the basis of specific mtDNA polymorphisms . Euro-
pean mtDNA haplogroups have found to influence liver fibrosis 
progression in HIV/HCV-coinfected patients (AIDS 2011; 25: 
1619-26) . The aim of our study was to assess the relationship 
between mtDNA haplogroups and liver-related events (LRE) 
in HIV/HCV-coinfected patients . Methods: We studied clini-
cal characteristics and outcomes of 243 HIV/HCV-coinfected 
patients with a baseline liver biopsy and simultaneous blood 
and serum samples who were followed for a median of 93 
months (7 .75 years) . The primary endpoint was the occurrence 
of LRE defined as decompensation or hepatocellular carci-
noma, whichever occurred first . The mtDNA genotyping was 
performed by Sequenom’s MassARRAY platform . Univariate 
and multivariate Fine and Gray proportional hazards regres-
sion – taking into account death as the competing risk - were 
used to test the association between mtDNA haplogroups and 
LRE . Variables for adjustment were alcohol intake, FIB-4 score 
and sustained viral response (SVR) . Results: During follow-up, 
175 patients were treated with interferon and ribavirin and 
90 achieved SVR . A total of 18 patients had LRE, and 11 
patients died . Out of 243 patients, 109 (47 .8%) patients had 
mtDNA haplogroup H, and 3 (2 .75%) had a LRE; whereas 
25 (10 .3%) patients were haplogroup T and 5 (20%) had 
a LRE . Haplogroup H was associated with a lower hazard 
of LRE in univariate analysis [subhazard ratio (SHR)=0 .26 
(95%CI=0 .08; 0 .91); P=0 .035] and multivariate analysis 
[adjusted SHR (aSHR)=0 .34 (95%CI=0 .10; 1 .19); P=0 .092]; 
whereas haplogroup T was associated with a significant higher 
hazard of LRE in univariate analysis [SHR=3 .31 (95%CI=1 .03; 
10 .62); P=0 .045] and multivariate analysis [aSHR=4 .18 
(95%CI=1 .35; 12 .92); P=0 .013] . Conclusions: mtDNA hap-
logroup T was associated with an increased hazard of LRE, 
whereas haplogroup H was associated with a reduced haz-
ard of LRE . These results suggest that mtDNA haplogroups are 
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host-related factors that influence the natural history of chronic 
hepatitis C in patients with HIV infection .
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Re-clearance of hepatitis C: Role of previous clearance 
and reinfection with a heterologous genotype
Nazrul Islam2, Mel Krajden1,2, Jeannie Shoveller2,3, Paul Gus-
tafson2, Mark Gilbert1, Jason Wong1,2, Mark Tyndall1,2, Naveed 
Z. Janjua1,2; 1BC Centre for Disease Control, Vancouver, BC, Can-
ada; 2University of British Columbia, Vancouver, BC, Canada; 
3British Columbia Centre for Excellence in HIV/AIDS, Vancouver, 
BC, Canada
Background: About 25% of individuals infected with hepatitis 
C virus (HCV) spontaneously clear their infection but can be at 
risk of reinfection . Data on spontaneous clearance of HCV after 
reinfection (re-clearance), particularly reinfections with a heter-
ologous genotype, in humans are very limited . We examined 
HCV re-clearance in a large population-based cohort in British 
Columbia, Canada . Methods: For this analysis, we used data 
from the BC Hepatitis Testers Cohort that includes all individual 
tested for HCV between 1990 and 2013 linked with data on 
their medical visits, hospitalizations, and prescription drugs . 
We identified people with HCV reinfection who underwent 
follow up HCV-RNA testing (n=958; 865 cleared their first 
infection spontaneously while 93 achieved sustained virologic 
response [SVR] through treatment) to examine HCV re-clear-
ance . Multivariable Cox proportional hazard model was used 
to identify potential predictors of re-clearance . Results: About 
half (48%, n=460) the participants spontaneously cleared the 
reinfection with an incidence rate of 16 .92 (95% confidence 
interval [CI]: 15 .41-18 .53) per 100 person-years (PY) . Both 
the proportion and the incidence rate of re-clearance (per 100 
PY) in those who spontaneously cleared their first infection 
(proportion: 50 .5%; rate: 17 .8, 95%CI: 16 .17-19 .55) were 
more than twice that in those who achieved SVR through treat-
ment (proportion: 24 .7%; rate: 8 .71, 95% CI: 5 .52-13 .07) . 
In adjusted analysis, the likelihood of HCV re-clearance was 
higher among those who spontaneously cleared their first infec-
tion compared to those who achieved SVR (adjusted hazard 
ratio [aHR]: 1 .93, 95% CI: 1 .24-2 .99), and lower if reinfected 
with a heterologous HCV genotype (aHR: 0 .70, 95% CI: 0 .47-
1 .03) . Conclusion: Ability to spontaneously clear first infection 
markedly increases the likelihood of clearing subsequent infec-
tions, but does not confer protection against a heterologous 
virus .
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Cost-effectiveness of screening strategy of hepatitis C in 
France: it is time to change recommendations
Sylvie Deuffic-Burban1,2, Alexandre Huneau1, Adeline Verleene1, 
Cécile Brouard3, Josiane Pillonel3, Yann Le Strat3, Sabrina Cos-
sais1, Françoise Roudot-Thoraval4, Valerie Canva-Delcambre5, 
Philippe Mathurin5,2, Daniel Dhumeaux6, Yazdan Yazdan-
panah1,7; 1Inserm, IAME, UMR1137, Univ. Paris Diderot, Sor-
bonne Paris Cité, Paris, France; 2Univ. Lille, Inserm, CHU Lille, 
U995 - LIRIC - Lille Inflammation Research International Center, 
Lille, France; 3Département des Maladies Infectieuses, Santé pub-
lique France, Saint Maurice, France; 4Service Santé Publique, 
Hôpital Henri Mondor, Créteil, France; 5Service des Maladies 
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Lille, Lille, France; 6Inserm U955, Hôpital Henri-Mondor, Créteil, 
France; 7Service de maladies Infectieuses et tropicales, Hôpital 
Bichat Claude Bernard, Paris, France
In France, recommendations for Hepatitis C Virus (HCV) screen-
ing still target only people at high risk of infection, and 40% of 
infected-persons remain unaware of their status . In the context 
of highly effective and tolerable therapies, that will be recom-
mended for all patients in a near future, a reassessment of HCV 
screening strategies is needed . A cost-effectiveness study was 
conducted in the French general population, aged 18 to 80 
years, undiagnosed for chronic hepatitis C (CHC) . A Markov 
model simulated life expectancy in discounted quality adjusted 
life years (QALYs), direct lifetime discounted costs and incre-
mental cost-effectiveness ratio (ICER) for different strategies, 
from 2016 until death: S1=current strategy targeting the at 
risk population (63% of the study population) that effectively 
screened 10-19% of at risk population, and 4-18% of those 
not at risk; S2=S1 and all men between 18 and 60 years; 
S3=S1 and all people between 40 and 60 years; S4=S1 and 
all people between 40 and 80 years; S5=all people between 
18 and 80 years . We assumed that S2 to S5 reached 100% 
of the targeted age-cohort population . Once CHC diagnosed, 
treatment was initiated regardless of fibrosis either with the 
least or the most expensive treatment combination . We relied 
on published literature and on a national prevalence survey . 
Characteristics of undiagnosed persons in terms of fibrosis 
according to gender, age and alcohol consumption, and time 
to screening, were obtained from a previously published math-
ematical model . Whatever the treatment combination (Table), 
when we considered treatment for all, compared to the current 
screening strategy, adding all men aged 18-60 years was 
associated with the lowest ICER (27,600-31,900€/QALY) . 
Targeting all people aged 40-80 was more effective than tar-
geting all men aged 18-60 years and remained cost-effective 
(39,100-44,800€/QALY) . Universal screening was even more 
effective than targeting all people 40-80 and remained cost-ef-
fective (40,300-46,300€/QALY) . In France, although universal 
screening is associated with the highest costs, it is the most 
effective strategy and is cost-effective when treatment is initi-
ated regardless of fibrosis .
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Table - Cost-effectiveness analysis considering either the least or 
the most expensive treatment combination

*Weakly dominated strategy: higher ICER than that of a more 
effective alternative strategy
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Impact of treatment induced vs spontaneous HCV clear-
ance on the long term risk of hepatocellular carcinoma: 
BC Hepatitis Testers Cohort 
Mel Krajden1,2, Mark Tyndall1,2, Mei Y. Chong1, Darrel Cook1, 
Jason Wong1,2, Margot E. Kuo1, Hasina Samji1,2, Zahid Butt1,2, 
Amanda Yu1, Maria Alvarez1, Ryan Woods3, Naveed Z. Jan-
jua1,2; 1BC Centre for Disease Control, Vancouver, BC, Canada; 
2University of British Columbia, Vancouver, BC, Canada; 3British 
Columbia Cancer Agency, Vancouver, BC, Canada
Background: The risk of hepatocellular carcinoma (HCC) in 
people who spontaneously clear HCV infection (SC), those 
who achieve treatment-based SVR (RxSVR), those who fail 
treatment (RxFail) and those with untreated chronic HCV 
(NoRx) is not well established . We evaluated the HCC risk 
in these patient groups using the BC Hepatitis Testers Cohort 
(BC-HTC) . Methods: The BC-HTC includes ~1 .5 million individ-
uals tested for HCV, HIV or reported as a case of HBV, HCV, 
HIV or active TB between 1990–2013, linked with medical 
visits, hospitalizations, cancers, prescription drugs and mor-
tality . Cumulative incidence function and multivariable Cox 
proportional hazard models were used to examine HCC risk 
in the four HCV groups (SC, RxSVR, RxFail, NoRx) . Results: Of 
46,046 eligible individuals: 12,493 were SC; 9,140 were 
treated of whom 5,320 (58%) were RxSVR and 3,820 (43%) 
were RxFail; 24,413 had chronic HCV and NoRx . The four 
groups were followed for a median (IQR) of 11 years: SC 
10 .6 (2 .0-15 .0); RxSVR 11 .2 (7 .0-14 .9); RxFail 11 .7 (7 .9-
15 .0); NoRx 10 .8 (6 .3-17 .0) . The RxFail group had a higher 
level of cirrhosis (23% vs <9%) and diabetes (13% vs <7%) 
than other groups . The annual HCC incidence rate per 1,000 
person-yr (PY) was 0 .26 (HCC/PY=34/129,382) for SC; 1 .19 
(35/29,304) for RxSVR; 7 .7 (170/ 22,169) for RxFail; and 
1 .24 (381/307,828) for NoRx . The HCC incidence rate was 
higher among those with cirrhosis in all groups . In the multi-
variable model, compared to NoRx, SC (hazard ratio (HR) = 

0 .24, 95%CI:0 .17-0 .35)) and RxSVR (HR=0 .59, 95%CI:0 .42-
0 .84) were associated with reduced HCC risk, while RxFail 
(HR=3 .54, 95%CI:2 .93-4 .28) had a higher HCC risk  . As 
expected, cirrhosis (HR=3 .25, 95%CI:2 .23-4 .75), older age 
(50-59 yr: HR=4 .35, 95%CI:3 .58-5 .28; 60+ yr: HR=9 .16, 
95%CI:7 .27-11 .54 compared to ≤49 yr), male sex (HR=2 .18, 
95%CI:1 .79-2 .66), genotype 3 vs . 1 infection (HR=1 .64, 
95%CI:1 .34-2 .02), and problematic alcohol use (HR=1 .48, 
95%CI:1 .20-1 .83) increased the adjusted HCC risk . Conclu-
sions: As expected, the HCC risk for SC was low . The RxFail 
group had the highest HCC risk, likely reflecting a poorer prog-
nostic profile at treatment initiation . This highlights the limited 
HCC prevention benefits of treating later stage disease with 
older interferon-based regimens even if SVR is achieved . The 
higher HCC risk for RxSVR compared to SC suggests that ear-
lier HCV treatment will be required to achieve the same risk 
reduction observed for SC .
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Direct Medical Costs Associated with the Extrahepatic 
Manifestations of Hepatitis C Infection in France
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ment of Internal Medicine and Clinical Immunology, AP-HP, Groupe 
Hospitalier Pitié-Salpêtrière, Paris, France; 2Inflammation-Immuno-
pathology-Biotherapy Department (DHU i2B), Sorbonne University, 
UMPC Univ Paris 06, UMR 7211, Paris, France; 3CEMKA, Paris, 
France; 4Department of Medicine, Inova Fairfax Hospital, Center 
for Liver Diseases, Falls Church, VA; 5Inova Health System, Betty 
and Guy Beatty Center for Integrated Research, Falls Church, VA
Background Hepatitis C virus (HCV) infection is a systemic 
disease which is associated with both hepatic and extrahepatic 
manifestations (EHM) . The disease burden associated with the 
hepatic manifestation of HCV is well documented . However, 
the economic impact of EHM of HCV outside the United States 
remains unknown . Objective To estimate the annual direct med-
ical costs associated with EHM of HCV in France . Methods A 
previously validated economic model was used to estimate 
the annual direct medical cost associated with EHM of HCV . 
Prevalence of nine EHM (mixed type 2 cryoglobulinemia vas-
culitis, chronic kidney disease, type 2 diabetes mellitus [DM], 
lymphoma, lichen planus, Sjogren’s syndrome, porphyria 
cutanea tarda, rheumatoid-like arthritis, and depression) were 
obtained from a recent systematic review and meta-analysis 
(Younossi et al . 2016) . Per-patient-per-year (PPPY) inpatient, 
outpatient and medication costs to treat each of these EHM 
in France was obtained from the literature, from the French 
medico-administrative database (PMSI) or expert opinion if 
unavailable otherwise . Prescription drug costs were taken from 
the VIDAL website . All costs were adjusted to 2015 euros (€) . 
The overall national direct medical costs associated with EHM 
of HCV were calculated by multiplying the total PPPY costs 
of each EHM by the respective prevalence rates, and then 
by the size of the HCV-infected population in France (INSEE; 
Corinne Pioch 2016) . Sensitivity analysis was performed con-
sidering the 95% Confidence intervals reported in Younossi 
et al . Results In 2014, 192,700 individuals were estimated 
to be infected with HCV in France . The mean average PPPY 
cost of EHM was 1,354 .52€ . The total annual direct medical 
cost associated with the care of patients with the EHM of HCV 
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in France was estimated to be 261,016,256€ . The sensitivity 
analyses suggested a range of 108 .6 to 354 .9 million euros 
in total cost associated with the extrahepatic manifestation of 
HCV . Conclusion Extrahepatic manifestations of HCV are quite 
costly and substantially add to the overall economic burden of 
HCV infection .
Disclosures:
Patrice P . Cacoub - Advisory Committees or Review Panels: gilead, abbvie; 
Grant/Research Support: msd, bms; Speaking and Teaching: janssen
Antoine Lafuma - Grant/Research Support: Genomic Health, GSK, Pierre Fabre 
M√©dicament, UCB, BMS, Bayer, Gilead, Biogen, Gedeon Richter, Urgo, 
Sanofi, Diaxonhit, Janssen, Insmed, CSL Berhing, Eisai, MSD
The following people have nothing to disclose: Mathieu Vautier, Anne Claire 
Desbois, Marianne Doz, Zobair M . Younossi
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What Happens After Screening and Linkage to Care? 
Examination of HCV Care Cascade Outcomes Among 
5,000 Urban Baby Boomers Screened for HCV 2012-
2014
Lesley Miller1, Cameron B. Body1, Brandi Park1, Wynnetta Wim-
berley1, Shelly-Ann Fluker1, Ike S. Okosun2; 1Medicine, Emory 
University, Atlanta, GA; 2Epidemiology and Biostatistics, Georgia 
State University, Atlanta, GA
Purpose: To examine 2-year outcomes along the HCV Care 
Cascade among a population of over 5,000 baby boomers 
screened for HCV infection from 2012-2014 in an academic, 
primary care setting targeting underserved individuals . Meth-
ods: The TILT-C program, funded by the CDC, implemented 
baby boomer screening and linkage to care from 2012-2014 
at the Grady Memorial Hospital Primary Care Center (Atlanta, 
GA, USA) . Twenty months after the completion of the screen-
ing program, we evaluated records of the 412 patients who 
screened positive for HCV antibodies . Outcomes reported for 
the subset with chronic HCV infection included type of initial 
linkage to care, number of follow-up visits, number referred 
for antiviral treatment, reasons for non-treatment, and numbers 
who achieved rapid virologic response (RVR), end of treatment 
response (ETR) and sustained virologic response 12 weeks after 
completion of therapy (SVR12) . Results: In a birth cohort popu-
lation that was 92 .5% African American and 53% uninsured, 
412 (7 .9%) of 5,239 patients screened had HCV antibodies . 
HCV RNA testing was completed for 92% of the antibody-pos-
itive patients, and 264 (69%) were viremic . 96% of viremic 
patients had an initial linkage to care visit; 43% at the onsite, 
primary care-based HCV clinic, 6% at the infectious disease 
clinic, and 47% at the primary care clinic . Subsequently, 75% 
of patients attended a second specialty visit, 55% a third 
visit, 30% a fourth, and 13% a fifth . Eighty-two patients were 
referred for direct acting antiviral (DAA) treatment . Reasons for 
non-treatment included lack of advanced fibrosis (30%), lost to 
follow-up (29%), awaiting newer medications (13%), and sub-
stance abuse (8%) . Among the 42 patients with results avail-
able who initiated DAA therapy, 29 of 42 (69%) achieved RVR, 
37 of 38 (97%) achieved ETR, and 25 of 27 (93%) achieved 
SVR12 . Conclusions: Our results show that following a highly 
successful HCV screening and linkage to care program, there 
remains significant drop off along the later stages of the HCV 
Care Cascade . This resulted in sub-optimal numbers of patients 
initiating DAA therapy, despite the fact that excellent outcomes 
were achieved once patients initiated therapy . Our finding that 

lost to follow up was a significant contributor to non-treatment 
suggests that interventions focused on maintaining patients in 
care (patient navigators, case managers) could improve treat-
ment uptake in this underserved population with high HCV 
prevalence .
Disclosures:
Lesley Miller - Advisory Committees or Review Panels: Bristol Myers Squibb; 
Grant/Research Support: Gilead sciences
Shelly-Ann Fluker - Grant/Research Support: Gilead Sciences
The following people have nothing to disclose: Cameron B . Body, Brandi Park, 
Wynnetta Wimberley, Ike S . Okosun

764
Diabetes Is a Risk Factor for Weight Gain among 
Patients Cured of HCV with Sofosbuvir/Ledipasvir
Adiba Azad, Kian Bichoupan, Sweta Chekuri, Thomas Schiano, 
Andrea D. Branch; Division of Liver Diseases, Icahn School of 
Medicine at Mount Sinai, New York, NY
Background and aim: New treatments allow an increasing 
number of patients to be cured of chronic hepatitis C virus 
(HCV) infection . Anecdotally, many patients have complained 
that a sustained virologic response (SVR) was accompanied 
by weight gain . The aim of this study was to analyze weight 
changes and factors associated with weight changes in patients 
cured of HCV through treatment with sofosbuvir (SOF)/ledipas-
vir (LDV) . Methods: Data were collected on patients treated with 
SOF/LDV who achieved an SVR, and had body weight mea-
surements recorded at baseline (within eight weeks of the start 
of treatment) and within four weeks of SVR . Patients without 
documented weights, who were on diuretics (furosemide and 
spironolactone), had significant ascites, and/or had co-morbid-
ities likely to cause weight changes (e .g ., malignancies) were 
excluded . Cirrhosis was determined by diagnostic codes . Dia-
betes was defined as hemoglobin A1c ≥ 6 .5% . Obesity was 
a body mass index (BMI) ≥ 30 .0 . Weight changes were ana-
lyzed by paired t-tests for two intervals: baseline to SVR, and 
baseline to end of follow up (up to 520 days from baseline) . 
Results: Of the 167 patients, 93 patients (56%) were male, 
mean age was 60 ± 11 yr . The mean weight change baseline 
to SVR was +2 .6 ± 7 .8 pounds (lb), (p < 0 .01) . Baseline to 
SVR, 94 patients (64%) gained weight, 43 (29%) lost weight, 
and 11 (7%) remained within 1 lb of baseline . The mean gain 
was +7 ± 5 .3 lb, and the mean loss was -6 .5 ± 4 .9 lb . Sixty 
patients (41%) gained ≥ 5 lb, 23 (16%) gained ≥ 10 lb, and 
11 (7%) lost ≥ 10 lb . Diabetic patients (n = 24) gained signifi-
cantly more weight, 5 .8 ± 7 .2 lb, than non-diabetics (n = 124), 
1 .9 ± 7 .8 lb (p = 0 .03) . There was no statistically significant 
difference in weight change between males and females (p = 
0 .38), patients with and without cirrhosis (p =0 .42), patients 
with and without obesity (p =0 .90), patients with treatment ≥ 
of less than 12 weeks (p = 0 .29) . Pre-treatment albumin, total 
cholesterol, LDL, HDL, and triglycerides did not differ signifi-
cantly between patients who gained weight and those who lost 
weight . Among 103 patients with a second post-SVR weight 
measurement, the mean change was 3 .7 ± 9 .0 lb, (p <0 .01) . 
Conclusion: 64% of patients who achieved an SVR with SOF/
LDV treatment gained weight . The gain for the entire group was 
modest, 2 .6 lb, but was greater for diabetics, 5 .8 lb . Weight 
increases continued during follow up . To prevent excessive 
weight gain, patients receiving HCV treatment, especially those 
with diabetes, may benefit from advice about diet and exercise 
(DA 031095, DK 090317) .
Disclosures:
Kian Bichoupan - Consulting: Janssen, Gilead
Andrea D . Branch - Grant/Research Support: Gilead, Galmed
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Degree of Normalization of Hyperferritinemia by the 
End of IFN-free DAA for Chronic Hepatitis C Patients Is 
Predictive of Early Post-treatment Emergence of HCC
Po-sung Chu, Nobuhiro Nakamoto, Aya Ugamura, Hirotoshi Ebi-
numa, Hidetsugu Saito, Takanori Kanai; Keio University School of 
Medicine, Tokyo, Japan
Background and Aims: Interferon (IFN)-free direct antiviral 
agents (DAAs) effectively eradicate hepatitis C viruses (HCV) 
and rapidly improve liver residual functions . However, whether 
IFN-free DAAs prevent HCC primarily or secondarily is still 
unknown . Chronic hepatitis C (CHC) causes dysregulation of 
iron metabolism, which leads to moderate iron overload fea-
tured as hyperferritinemia . Iron overload is also suspected to 
be one of the factors favoring HCV-related hepatocellular car-
cinoma (HCC) . However, whether IFN-free DAAs normalize 
HCV-related hyperferritinemia, and may ferritin be a possi-
ble predictive factor for HCC undergoing DAAs, are not yet 
elucidated . Methods: With the commitment of institutional 
review board and prior informed consents, 70 genotype 1 
CHC patients undergoing IFN-free DAAs (54 with daclatasvir 
and asunaprevir; 18 with sofosbuvir and ledipasvir) were 
recruited, and laboratory data at day 0 (pre) and at the end of 
treatment (EOT) were analyzed . Patients with active bleeding, 
iron supplementation, end-stage renal disease, and women 
before menopause were excluded in this analysis . For HCC 
surveillance, patients were followed according to guidelines by 
AASLD/IDSA . Any HCC identified after EOT within 6 months 
was defined as early emergence . Results: Eight cases of early 
post-treatment HCC emergence were noticed (11 .4%) . At EOT, 
serum ferritin decreased significantly (199±198 IU/l vs . 91± 
80 IU/l, p<0 .0001), and this significant decrease was also 
noticed when adjusted by gender or by age . The change rate 
of serum ferritin (Δferritin%, compared to pre-treatment values) 
correlated significantly to the change rates of ALT (p< 0 .0001), 
type 4 collagen 7s (p<0 .0001), LDL (p= 0 .01), albumin (p= 
0 .02), and γ-globulin (p= 0 .03), and tended to correlate to 
the change rate of alpha-fetoprotein (AFP, p= 0 .06) . Δferri-
tin% of cases with early post-treatment emergence of HCC was 
significantly lower (−31 .3±30% vs . −46 .5±30%, p= 0 .03) . In 
multivariate analysis, along with HCC past history, Δferritin% 
(p= 0 .04; AUC= 0 .74 at cut-off value of 49% reduction) was 
a significant predictive factor of early post-DAA emergence of 
HCC . Conclusion: Hyperferritinemia was normalized rapidly 
after IFN-free DAA, in accordance to HCV eradication and 
improvements in clinical markers for hepatic injury, hepatic 
stellate cell activity, lipid and protein metabolism . Δferritin% 
is one of the independent and significant predictive factors of 
early HCC emergence after IFN-free DAAs . Since obesity or 
excessive alcoholic intake may also cause hyperferritinemia, 
serum ferritin might be a useful collective predictive marker of 
HCC for patients who achieve SVR with IFN-free DAAs .
Disclosures:
The following people have nothing to disclose: Po-sung Chu, Nobuhiro Naka-
moto, Aya Ugamura, Hirotoshi Ebinuma, Hidetsugu Saito, Takanori Kanai

766
A serum metabolomic analysis of HCV-infected patients 
successfully treated with IFN-free DAA regimens
Giorgia Ceccotti, Gaia Meoni, Leonardo Tenori, Laura Gragnani, 
Elisa Fognani, Elena Gianni, Claudio Luchinat, Anna Linda Zig-
nego; University of Florence, Florence, Italy
HCV infects about 170 million of subjects worldwide . The virus 
has a high propensity to persist in the host, leading to cirrho-
sis and liver cancer . Metabolomics is the study of metabolic 
changes in biological systems and may identify specific pro-
files associated with subtle alterations induced by diseases . 
Few studies are available on metabolitic changes in liver inju-
ries, and since none of which was focused on HCV-infected 
patients before and after reaching a SVR following treatment 
with direct acting antivirals (DAAs), the aim of this study was 
to perform a serum metabolomics analysis in this setting . Sera 
were collected from 52 HCV patients (18 men, mean age 65 
±9,7) successfully undergoing different IFN-free DAA regi-
mens, before therapy (baseline) and at post-treatment week 12 
(SVR12) . HCV genotype was 1a/1b in 70%, 2a/2c in 23%, 
3 in 4 .7% and 4 in 2 .3% . METAVIR score indicated F3-F4 
score in 55% of patients, the remaining 45% had F0-F2 . We 
also analyzed a small group of 12 sera from healthy subjects 
in order to localize them in the PLS plot respect to baseline and 
SVR12 as a preliminary negative control for both groups . Sam-
ples were analyzed using proton nuclear magnetic resonance 
spectroscopy (1H-NMR) . Partial Least Squares (PLS) and the 
canonical analysis (CA) were applied, demonstrating a signif-
icant pair-wise discrimination (96% of accuracy) for the two 
time-points of each patient and highlighting a metabolic shift . 
Several metabolites with unequivocal assignment (i .e . amino 
acids, organic acids, creatine, creatinine, lactate and choline) 
differed comparing baseline with SVR12 . Baseline featured 
higher level of formate and acetate (p<0 .05) and methionine 
was higher in SVR12 (p<0 .05) . Preliminary analysis revealed 
also a progressive nearing of SVR12 to the healthy fingerprint . 
The serum metabolomic analysis of pre- and post-treatment 
samples showed remarkable profile changes from baseline to 
SVR12 . We found variations, with opposite directions, in for-
mate (produced in adults only by hepatocytes) and methionine . 
These metabolites take part in biochemical ways (i .e . glucose 
metabolism) also involving acetate and other amino acids, 
going through the synthesis of folates . These alterations could 
be implied in the metabolic impairment previously observed 
in chronically infected HCV-patients . Also, since methionine 
is the major source of methyl groups, an understanding of its 
variation, could reveal important dysfunctions in liver essential 
pathways requiring methylation (i .e . epigenetic regulation of 
DNA) in HCV-related chronic infection .
Disclosures:
The following people have nothing to disclose: Giorgia Ceccotti, Gaia Meoni, 
Leonardo Tenori, Laura Gragnani, Elisa Fognani, Elena Gianni, Claudio Luchi-
nat, Anna Linda Zignego
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767
Implementing HepCure - An Innovative Web-based 
Toolkit for Hepatitis C to Train Primary Care Providers 
and Increase Patient Engagement
Ponni V. Perumalswami1, Trang Vu2, Brooke Wyatt1, Korin Par-
rella2, Jason Rogers3, Jeffrey J. Weiss2; 1Liver Diseases, Icahn 
School of Medicine at Mount Sinai, New York, NY; 2General 
Internal Medicine, Icahn School of Medicine at Mount Sinai, New 
York, NY; 3Gastroenterology, Icahn School of Medicine at Mount 
Sinai, New York, NY
Background and Aims: Primary care based models of HCV 
care have been successfully established although widespread 
adoption has been limited . There is an urgent need to scale up 
global training of providers for HCV . The aim of this study is 
to develop and operationalize HepCure (hepcure .org), a web-
based application (app) offering three components: An open 
access toolkit (a dashboard) that enhances providers’ ability 
to deliver guideline-based HCV care; a linked patient app that 
provides education, medication reminders, and a platform 
for tracking adherence and symptoms; and a tele-education 
platform for medical providers . Methods: The HepCure app 
is a collaboration among an academic, tertiary care medi-
cal center, the New York State (NYS) Department of Health 
(DOH), and community health centers in NYS . The HepCure 
platform captures United States Centers for Medicaid and 
Medicare HCV quality indicators for population health man-
agement . National HCV treatment guidance was used to pro-
vide decision support algorithms . Patient data is de-identified 
when cases are submitted by providers for discussion at weekly 
tele-education sessions with experts . Results: The HepCure Pro-
vider Dashboard (http://providers .hepcure .org) was launched 
in November 2014 . Weekly tele-education sessions have been 
conducted since February 2015 (n=57) and each session has 
been archived with open access . There have been a total of 
322 unique attendees and weekly sessions have been attended 
by a mean of 22 ± 9 attendees a week . The patient mobile app 
was launched in November 2015 to increase patient engage-
ment and has had 546 downloads through May 2016 . The pri-
mary barrier to adoption has been lack of deep integration into 
existing electronic health records (EHRs) . HepCure is currently 
working with the NYS DOH to integrate HepCure into Epic and 
EHRs used by over 80% of community health centers in NYS . In 
addition, the NYS DOH HCV quality indicators (eHepQual) will 
be integrated into HepCure allowing for direct reporting . Con-
clusions: The HepCure platform brings HCV infected patients, 
primary care providers, and expert hepatologists together to 
increase treatment capacity and patient engagement with the 
goal of improving health outcomes . The initial implementation 
phase has led to the recommendation for a series of enhance-
ments including EHR integration and creating capacity for local 
experts to provide case based tele-education through a hub 
and spoke model . These upgrades are in process along with 
research to evaluate the outcomes of providers and patients 
using HepCure . Implementation of HepCure in resource limited 
settings without EHRs is also being explored .
Disclosures:
Jeffrey J . Weiss - Consulting: AbbVie Inc .
The following people have nothing to disclose: Ponni V . Perumalswami, Trang 
Vu, Brooke Wyatt, Korin Parrella, Jason Rogers
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Association of mutations at amino acids 70 and 91 of 
the HCV core protein with hepatocellular carcinoma risk 
among HALT-C trial patients 
Ahmed M. Elshamy1, Matthew Pendleton2, Francis J. Eng1, Erin 
H. Doyle1, Ali Bashir2, Andrea D. Branch1; 1Liver Diseases, Icahn 
School of Medicine at Mount Sinai, New York, NY; 2Genetics and 
Genomic Sciences, Icahn School of Medicine at Mount Sinai, New 
York, NY
Background and aim: Amino acid mutations at positions 70 and 
91 of HCV core protein are associated with an increased risk 
of hepatocellular carcinoma (HCC) in Asian patients infected 
with genotype-1b HCV . For the first time, in this study, we eval-
uated the prognostic significance of these mutations in a United 
States population . Methods: The HCV quasispecies in baseline 
serum samples of 90 patients with chronic genotype-1b HCV 
infection enrolled in the HALT-C trial were investigated using 
MiSeq deep sequencing . The relationship between the percent-
age of the quasispecies with a mutation at position 70 and/
or 91 and the incidence of HCC was evaluated by receiver 
operating characteristic (ROC), Kaplan-Meier and multivari-
able Cox regression analyses . Results: In ROC analysis, quasi-
species percentage cut-points ≥42% of non-arginine at position 
70 (non-R70) or ≥98 .5% of non-leucine at position 91 (non-L91) 
had optimal sensitivity at discerning higher or lower HCC risk . 
At baseline, the quasispecies of 88 .5% (23/26) of the patients 
who later developed HCC (median follow-up, 4 .4 years; range, 
0 .4-8 .5) had ≥ 42% non-R70 whereas only 68 .8% (44/64) of 
matched controls who remained HCC-free (median follow-up, 
7 years; range, 2 .7-8 .6) had ≥ 42% non-R70 (P=0 .06) (Fisher’s 
exact probability test) . The baseline quasispecies of 30 .8% 
(8/26) of patients who developed HCC had ≥ 98 .5% non-L91 
whereas 54 .7% (35/64) of matched controls had ≥ 98 .5% 
non-L91 (P=0 .06) . By Kaplan-Meier analysis, HCC incidence 
was higher among patients with baseline non-R70 ≥ 42%, but 
the difference was not significant (P=0 .08), while it was sig-
nificantly lower among patients with baseline non-L91 ≥ 98 .5% 
(P=0 .01) . Additionally, in a Cox regression model, increased 
HCC risk was associated with the presence of non-R70 ≥ 42% 
quasispecies at baseline [hazzard ratio (HR)=3 .83, 95% confi-
dence interval (CI)=1 .02-14 .3; P=0 .04], higher AST/ALT ratio 
(HR=4 .08, 95% CI=1 .24-13 .47; P=0 .02), and higher alka-
line phosphatase (HR=1 .01, 95% CI=1 .0-1 .02; P=<0 .001) . 
Greater numbers of white blood cells were associated with 
reduced HCC risk (HR=0 .64, 95% CI =0 .45-0 .89; P=0 .01) . 
Conclusion: This pilot study of United States patients adds to 
previous evidence that HCV core protein mutations associate 
with HCC risk and indicates the potential utility of HCV quasi-
species analysis as a non-invasive biomarker of HCC risk .
Disclosures:
Andrea D . Branch - Grant/Research Support: Gilead, Galmed
The following people have nothing to disclose: Ahmed M . Elshamy, Matthew 
Pendleton, Francis J . Eng, Erin H . Doyle, Ali Bashir

769
Less Than One Third of High Risk Patients Eligible for 
Hepatitis C Virus Screening Received Appropriate Test-
ing: A Community-Based Safety-Net Hospital Experience
Brendan Campbell1, Yael Bogler2, Rachel Baden2, Taft Bhuket1, 
Benny Liu1, Robert J. Wong1; 1Gastroenterology and Hepatology, 
Alameda Health System - Highland Hospital, Oakland, CA; 2Med-
icine, Alameda Health System - Highland Hospital, Oakland, CA
Background: Successful eradication of chronic hepatitis C 
virus (HCV) relies on effective screening programs for early 
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detection and linkage to care . However, awareness of HCV 
screening guidelines may be lacking, especially among urban 
safety-net populations with a high prevalence of socioeconom-
ically disadvantaged non-English speaking minorities . Aim: To 
evaluate rates of HCV screening and HCV awareness among 
patients at high risk for chronic HCV at a diverse safety-net 
hospital Methods: A prospective cohort study of consecutive 
adults undergoing outpatient endoscopy from July 2015-March 
2016 evaluated HCV screening rates among high risk patients 
(based on U .S . Preventative Services Task Force guidelines), 
with focus on birth cohort (1945-1965) and risk-based (history 
of drug use, incarceration, blood transfusion prior to 1992) 
factors . Awareness of prior HCV results and rates of accept-
ing HCV testing were evaluated with chi-square testing and 
multivariate logistic regression . Results: Among 869 patients, 
65 .5% (n=569) were high risk for chronic HCV (51 .3% male, 
57 .8% 1945-1965 birth cohort, 4 .5% history of drug use, 
6 .2% history of incarceration, 5 .8% blood transfusion, 9 .8% 
HIV) . Among this cohort, 30 .6% received prior HCV testing, 
among which 36 .0% were aware of test results . HCV posi-
tive patients were more likely than HCV negative patients to 
be aware of results (90 .0% vs . 27 .7%, p<0 .001) . Among 
high risk patients offered HCV testing, 83 .9% accepted . Com-
pared to non-Hispanic whites (64 .0%), blacks (80 .6%), Asians 
(89 .6%), and Hispanics (93 .7%) were more likely to accept 
testing, p<0 .001 . Non-English speaking patients were more 
likely to accept testing (91 .0% vs . 77 .5%, p<0 .001) . Patients 
born in 1945-1965 were less likely to accept testing (82 .6% vs . 
91 .9%, p=0 .06) . On multivariate regression, blacks, Asians, 
and Hispanics were all significantly more likely to accept HCV 
testing compared to non-Hispanic whites (Table) . Conclusion: 
Among adults presenting for outpatient endoscopy at an urban 
safety-net hospital, 65 .4% were high risk for HCV, of which 
only 30 .6% received prior testing . Of those that received prior 
testing, only 36% were aware of results . Lower rates of test 
acceptance among the 1945-1965 birth cohort is concerning 
given higher risks among this group .

Predictors of HCV Testing Acceptance
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770
Assessment of risk of acute kidney injury associated 
with exposure to sofosbuvir-containing HCV treatment 
regimens and HCV infection
Laura Telep, Andrea Brown, Diana M. Brainard, Anand P. Chok-
kalingam; Epidemiology, Gilead Science, Inc, Foster City, CA
BACKGROUND: The relationship between chronic kidney dis-
ease and hepatitis C virus (HCV) infection is well described, 
but less is known about acute kidney injury (AKI) in the HCV-in-
fected population . In addition, the direct-acting antiviral sofos-
buvir (SOF) is now widely used in the treatment of HCV . The 
objective of this cohort study was to characterize rates of AKI 
in HCV-infected patients versus patients without HCV, and to 
examine these rates during exposure to SOF-containing and 
non-SOF containing treatment regimens . METHODS: 173,677 

adult patients with evidence of HCV infection were identified 
from a large US administrative medical claims database (claims 
incurred from January 1, 2010 to March 31, 2015) . Data from 
these patients were compared with those from a random 1% 
sample of adult patients without evidence of HCV infection 
(N=529,265) from the same database . Validated adminis-
trative claim codes were used to determine first diagnosis of 
AKI . All included patients had at least 6 months of continuous 
enrollment in their medical plan prior to cohort entry and no 
prior AKI-related claims . Absolute rates and their correspond-
ing exact Poisson 95% confidence intervals (CIs) were deter-
mined for each group, and adjusted incidence rate ratios (IRRs) 
were determined using Poisson regression . RESULTS: Among 
identified HCV patients, the absolute AKI rate was 2 .91 per 
100 person-years (PY; CI: 2 .85-2 .98) versus 0 .40 per 100 
PY (CI: 0 .39-0 .41) in the non-HCV population . AKI rates were 
higher among patients with concomitant cirrhosis and with con-
comitant end-stage liver disease or liver transplant (9 .27 and 
21 .63 per 100 PY, respectively) . After adjustment for age, 
sex, and baseline covariates including renal insufficiency and 
cirrhosis, HCV infection was found to be associated with an 
approximate 4-fold increase in risk of AKI (IRR=3 .89, CI: 3 .40-
4 .45, p<0 .0001) . Among HCV-infected patients receiving 
treatment, the absolute AKI rate during exposure to SOF-con-
taining regimens was 4 .32 per 100 PY (CI: 3 .51-5 .25), while 
the rate during exposure to alternative treatments was 3 .62 
per 100 PY (CI: 3 .15-4 .14) . After adjusting for age, sex, and 
baseline covariates including renal insufficiency and cirrhosis, 
exposure to a SOF-containing regimen was associated with a 
non-significant reduced risk of treatment-emergent AKI events 
(IRR=0 .81, CI: 0 .63-1 .04) . CONCLUSIONS: The results of this 
real-world observational study indicate that HCV infection is 
independently associated with increased risk of AKI, and that 
there is no independent association between exposure to SOF 
and risk of treatment-emergent AKI . These results should be 
confirmed in future investigations .
Disclosures:
Laura Telep - Employment: Gilead Sciences; Stock Shareholder: Gilead Sciences
Andrea Brown - Employment: Gilead Sciences, Inc
Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
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Chronological changes in FIB-4 and hepatocellular car-
cinoma development in patients with chronic hepatitis C 
after successful virus eradication
Takuya Genda, Ayato Murata, Nozomi Amano, Sho Sato, Hironori 
Tsuzura, Shunsuke Sato, Yutaka Narita, Yoshio Kanemitsu, Yuji 
Shimada, Katsuyori Iijima, Akihito Nagahara, Sumio Watanabe; 
Gastroenterology and Hepatology, Juntendo University Shizuoka 
Hospital, Izunokuni, Japan
Background and Aims: Histological hepatic fibrosis is an import-
ant predictive factor for hepatocellular carcinoma (HCC) devel-
opment in patients with chronic hepatitis C (CHC) . However, 
owing to the invasive nature of liver biopsy, several alternative 
fibrosis markers have been proposed . FIB-4, an index that com-
bines standard biochemical values and age, is recognized as 
not only a simple and reliable alternative to liver biopsy for 
assessing hepatic fibrosis, but also a useful predictive marker 
for HCC development . Recent advances in antiviral treatment 
have improved the rate of sustained virological response (SVR) 
in patients with CHC . However, the risk of HCC development 
persists even in patients who achieve SVR . Achievement of SVR 
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results in alteration of standard biochemical values in most 
patients, but changes in FIB-4 and its association with HCC 
development after SVR have not been fully clarified . Methods: 
This study included 433 CHC patients who received interfer-
on-based antiviral therapy and achieved SVR between 2004 
and 2014 . FIB-4 was estimated immediately before treatment, 
at 24 weeks after the end of treatment (SVR24), and at the last 
laboratory examination during follow-up (last visit) . Multivariate 
Cox proportional hazard analysis was used to estimate hazard 
ratios (HRs) of variables for HCC development . Cumulative 
incidences of HCC development were evaluated using Kaplan-
Meier plot analysis and the log-rank test . Results: During the 
median follow-up time of 3 .2 years (range: 1 .0-9 .8 years), 
11 of the 433 patients developed HCC . The median FIB-4 
values at pretreatment, SVR24, and the last visit were 1 .99, 
1 .71, and 1 .68, respectively; the values at all the time points 
were significantly different from one another (P < 0 .001) . At 
each time point, patients who developed HCC had significantly 
higher FIB-4 than those who did not develop HCC . The areas 
under the receiver operator characteristic curves indicated that 
pretreatment FIB-4 predicted HCC development with high diag-
nostic accuracy (0 .833) and was superior to the predictive 
value of FIB-4 at SVR24 (0 .747) and at the last visit (0 .791) . 
Multivariate Cox proportional hazard analysis demonstrated 
that only pretreatment FIB-4 was significantly associated with 
HCC development (HR 1 .58, P < 0 .001) . The cutoff value of 
pretreatment FIB-4 was identified as 2 .90 . The 5-year cumula-
tive incidences of HCC development were 9 .0% and 1 .1% in 
patients with pretreatment FIB-4 ≥2 .90 and <2 .90, respectively 
(P < 0 .001) . Conclusion: Although FIB-4 decreased over time, 
patients with a high pretreatment FIB-4 remain at high risk of 
HCC development after achieving SVR .
Disclosures:
The following people have nothing to disclose: Takuya Genda, Ayato Murata, 
Nozomi Amano, Sho Sato, Hironori Tsuzura, Shunsuke Sato, Yutaka Narita, 
Yoshio Kanemitsu, Yuji Shimada, Katsuyori Iijima, Akihito Nagahara, Sumio 
Watanabe

772
Increasing incidence of hepatitis C virus among HIV-in-
fected men who have sex with men from 2000-2015 in 
San Diego: a retrospective cohort analysis
Antoine Chaillon1, Thomas C. Martin3, Edward R. Cachay1, David 
L. Wyles1, Davey M. Smith1, Susan J. Little1, Sanjay R. Mehta1, 
Natasha K. Martin2, Richard L. Garfein2; 1Division of Infectious 
Diseases, University of California San Diego, La Jolla, CA; 2Divi-
sion of Global Public Health, University of California San Diego, 
La Jolla, CA; 3School of Medicine, University of California San 
Diego, La Jolla, CA
Background: International reports of a hepatitis C virus (HCV) 
epidemic among HIV-positive men who have sex with men 
(HIV+ MSM) associated with recreational drug use with sex are 
causing concern . However, little is known about the HCV epi-
demic among MSM in San Diego . We assess the incidence of 
HCV among HIV+ MSM in San Diego . Methods: We performed 
a retrospective cohort analysis of HCV incidence among HIV+ 
MSM attending the largest HIV clinic in San Diego (UCSD 
Owen Clinic) from 2000-2015 . Incident HCV infection was 
assessed among HIV+ MSM with a baseline negative anti-HCV 
test between 2000 and 2015 . Incident infection was defined 
as any new positive anti-HCV or HCV-RNA test after the start 
of follow-up . Incidence was calculated using survival time meth-
ods . Results: Among 2,091 baseline negative patients, 141 
HCV seroconversions occurred over 12,926 person-years at 
risk (incidence rate = 1 .09/100 person-years; 95%CI 0 .92-
1 .29) . HCV incidence increased over time from 0 .26/100py 

in 2000-2003 to 1 .42/100py in 2012-2015 (Figure 1, trend 
test p=0 .027) . Individuals were tested a median of 3 times 
(interquartile range[IQR] 2-4) with a median testing interval of 
1 .2 years (IQR 0 .6-2 .2) . Incident cases were on average 41 
years in age, 11 .8 years from HIV diagnosis to HCV diagnosis, 
and 4 .9 years from first HCV negative test to HCV diagnosis . 
17% (24/141) of MSM reported ever injecting drug use . HCV 
incidence was significantly higher (p<0 .001) among MSM 
reporting IDU (2 .6/100py, 95%CI 1 .74-3 .88) compared to 
not reporting IDU (0 .97/100py, 95%CI 0 .81-1 .17), with no 
significant differences in testing rates . Conclusions: HCV inci-
dence among HIV-positive MSM in San Diego is increasing, 
with rates similar to London and other major European cities, 
and double that observed in the US Multicenter AIDS Cohort 
Study . This study also documented HCV infection among HIV+ 
MSM who do not inject drugs . Further work determining the 
epidemic trajectory and prevention required to control the epi-
demic is needed .

Disclosures:
David L . Wyles - Advisory Committees or Review Panels: Bristol Myers Squibb, 
Gilead, Merck, AbbVie; Grant/Research Support: Gilead, Merck, Bristol Myers 
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AbbVie, Merck, Gilead
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Adherence to HCV Birth Cohort Screening Guidelines by 
Primary Care and Subspecialty Physicians in an Inte-
grated Healthcare System
Amoah Yeboah-Korang1, Mohammad Beig1, Jay L. Goldstein1, 
Amnon Sonnenberg2, Claus Fimmel1; 1Gastroenterology, North-
Shore University Health System, Chicago, IL; 2Oregon Health and 
Science University, Portland, OR
Purpose:  Despite the 2012 CDC and 2013 USPSTF recom-
mendations that patients born between 1945 and 1965 should 
receive one-time HCV antibody testing, the majority of US baby 
boomers have not been screened to date, indicating gaps in the 
implementation of the guidelines . The primary aim of this study 
was to compare HCV screening rates between primary care 
and subspecialty clinic patients in an integrated healthcare 
system comprising over 250,000 baby boomers . Methods:  
We identified all baby boomers presenting for at least one out-
patient visit to internal or family medicine, gynecology, or other 
subspecialty clinics at NorthShore University HealthSystem in 
July 2015 . Patients’ electronic medical records (EMR) were 
searched for HCV antibody test results dating back to 2003 . 
The frequency of HCV antibody testing was stratified by age, 
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gender, prior history of HCV infection, and provider specialty . 
The influence of patient and physician characteristics on the 
frequency of testing was analyzed using multivariate logistic 
regression . Results:  12,344 patients met the HCV screening 
criteria during the one-month sampling period . Of these, 1882 
(15%) had undergone HCV antibody testing . Ninety (4 .8%) 
screened patients were HCV antibody-positive, and 84 of 90 
patients (93%) underwent follow up HCV RNA testing . HCV-
RNA was detectable in 61 of 84 antibody-positive patients 
(73%) . HCV testing was slightly less common in men (14%) 
than women (16%), and significantly more common in patients 
who were younger vs . older than age 65 (16% vs . 12%, 
respectively) . The highest HCV screening rates were observed 
in gynecology clinic patients (17%), followed by internal med-
icine (16%), family medicine (13%), and other subspecialties 
including gastroenterology (10%) . In the multivariate analysis 
all these characteristics, except gender, exerted an indepen-
dent and statistically significant influence on HCV antibody 
testing . Among patients with a positive HCV antibody test 
result, the rates of HCV RNA testing were not affected by phy-
sician specialty or patient characteristics . Conclusion:  Overall, 
we observed a low adherence to HCV birth cohort screening 
guidelines among different outpatient settings in an integrated 
healthcare system, as EMR-documented HCV antibody test 
results were found in only 15% of all eligible patients . Patients 
younger than age 65 were more likely to be tested than older 
patients, and there was significant variability between differ-
ent specialty clinics, with screening rates varying from 10% 
to 17% . Our study identifies opportunities for increased HCV 
antibody screening efforts that could incorporate age- and clin-
ic-specific practice patterns .
Disclosures:
Jay L . Goldstein - Advisory Committees or Review Panels: Aralez; Consulting: 
Aralez
Amnon Sonnenberg - Grant/Research Support: Gilead
The following people have nothing to disclose: Amoah Yeboah-Korang, Moham-
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HCV is an independent predictor of hospital readmis-
sion in inmates
Alysse G. Wurcel1,2, Deirdre J. Burke1,2, Brian Engle2, Kathryn 
Noonan4, Tamsin A. Knox2, Arthur Y. Kim5, Benjamin P. Linas3; 
1Geographic Medicine and Infectious Diseases, Tufts Medical Cen-
ter, Boston, MA; 2Public Health and Community Medicine, Tufts 
University School of Medicine, Boston, MA; 3Infectious Diseases, 
Boston Medical Center, Boston, MA; 4Lemuel Shattuck Hospital, 
Boston, MA; 5Infectious Diseases, Massachusetts General Hospital, 
Boston, MA
Background: Understanding the burden of HCV-related hospital-
izations in inmates is important to making rational policy about 
HCV treatment in prisons . We compared hospital lengths of 
stay and readmission by HCV infection status among inmates . 
Methods: Lemuel Shattuck Hospital (LSH) provides inpatient 
medical services to inmates in MA . We used billing records 
to develop a database of inmate discharges from LSH 2004 
to 2014 . Data collected included: age, race, gender, date of 
admission & discharge, length of stay (LOS), all reported ICD-9 
codes, and disposition from hospital (died, back to prison, to 
another hospital) . We identified HCV-infected individuals by 
using HCV-associated ICD-9 codes (070 .41, 070 .44, 070 .51, 
070 .54, 070 .70, 070 .71) . We compared HCV-infected to 
un-infected individuals . The primary outcomes were LOS and 
odds of readmission to LSH . Logistic regression adjusted for 
confounding by age, sex, race, LOS of first admission, and 

co-morbidities (Elixhauser index) . Results: 4668 inmates con-
tributed a total of 8397 discharges . 93% of inmates were 
male, 53% were white, median age at first hospitalization was 
44 yrs (IQR 34, 52) . HCV ICD-9 codes were associated with 
of 20% of hospitalizations . Median LOS was 5 days (IQR 2, 
9) . Inmates with HCV were older (46 vs . 42, p<0 .001) and 
had longer mean LOS (6 days vs . 5 days, p<0 .001) . In multi-
variable modeling, HCV remained associated with increased 
odds of readmission (1 .3, CI (1 .1-1 .6)) . Conclusion: In MA, 
HCV-infection is associated with 20% of inmate admissions, 
a 20% increase in LOS, and a 30% increase in the odds of 
readmission to the hospital . Treatment may not avert all of the 
observed increase in hospitalization, but HCV is associated 
with many admissions and modest reductions in hospital utili-
zation after SVR could help offset treatment costs .

Factors Associated with Readmission in Inmates (n = 4,668)

*When the Elixhauser Index variable was used in the multivari-
able model, HIV and Liver Disease were removed from the index .
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Hepatitis Mobile Team: a new concept for benefit 
toward drugs users and precarious people with hepati-
tis C in France
Andre Jean Remy1,2, Hakim Bouchkira2,1, Patrice Lamarre2,1, 
Stephane Montabone2,1; 1liver unit, Centre Hospitalier, Perpignan, 
France; 2HEPATITIS MOBILE TEAM, PERPIGNAN, France
 Introduction: Although highest european screening rate in 
France, 44% of patients didn’t take care of hepatitis C because 
there were no diagnosed . Drug injection was main contami-
nation route of hepatitis C virus (HCV) in France and western 
Europe since 1990 . French guidelines were to treat all inmates 
and drug users, even fibrosis level . Access of HCV screening, 
care and treatment in drugs users, prisoners and homeless was 
low in France, less of 20% . They were considered as difficult 
to treat populations .  . All these patients need support espe-
cially psycho-educative interventions . Hepatitis Mobile Team 
(HMT) was created in July 2013 to increase screening care 
and treatment of hepatitis B and C patients . We proposed 15 
services: 1 . Screening by Dried Blood Spot (DBS) HIV HBV 
HCV 2 . Mobile Fibroscan* in different sites 3 . Social screening 
and diagnosis (EPICES score) 4 . Outreach center with specific 
health care workers 5 days/7 5 . Free blood tests in primary 
care if no social insurance 6 . Advanced on-site specialist con-
sultation 7 . Access to obligatory pre-treatment commissions . 8 . 
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Individual psycho-educative sessions 9 . Collective educative 
workshops 10 . Staff training 11 . Drug users prevention 12 . 
Peer to peer program 13 .Low cost specific patients mobile 
phones 14 .Specific one day hospitalizations before and after 
antiviral treatment  15 . Green thread: outside DBS and FIBRO-
SCAN* in specific converted truck . Objective: increase screen-
ing care treatment access and cure of our target population . 
Patients and methods Target population was drugs users, pris-
oners, homeless, precarious people, migrants and psychiatric 
patients . We proposed part or all of our services to our medical 
and social partners . They choose only services what they need . 
Results: from 2013 July to 2015 December, we did 2056 DBS 
for 1485 people (944 HCV DBS) . Our HCV active file was 
244 patients included 18% of new patients screened by DBS 
; 83% realized all blood tests and FIBROSCAN; 59% need 
treatment according to French recommendations; 50% started 
treatment and 49% have been cured . Quality of program for 
patient were free access, closeness (outside hospital), speed 
(of the results) and availability (of nurse and social workers) .
Conclusions: Specific screening, follow up and support of these 
difficult to treat populations are essential for increase medical 
management and cure of HCV patients . HMT offered comple-
ment services and not substitution of existing services . It was 
new useful tool to screen, diagnosis and treat these patients by 
outside pathway of care .
Disclosures:
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The prediction of hepatocellular carcinoma development 
and overall survival in chronic hepatitis C using liver 
stiffness measurement: a long-term outcome study
Ryo Nakagomi, Ryosuke Tateishi, Ryota Masuzaki, Taijiro Wake, 
Mizuki Nishibatake, Naoto Fujiwara, Masaya Sato, Tatsuya Min-
ami, Kenichiro Enooku, Hayato Nakagawa, Yoshinari Asaoka, 
Yuji Kondo, Kazuhiko Koike; Department of Gastroenterology, 
Graduate School of Medicine, The University of Tokyo, Tokyo, 
Japan
Background and Aims: To evaluate the utility of liver stiffness 
measurement for the prediction of hepatocellular carcinoma 
(HCC) development and survival in chronic hepatitis C patients . 
Method: We enrolled 1,130 patients in whom liver stiffness 
was measured using FibroScan® at the authors’ hospital from 
December 2004 to December 2015 . We excluded patients 
who had already achieved sustained virological response 
(SVR) at the initial liver stiffness measurement . We assessed 
HCC development and overall survival based on liver stiffness 
using Kaplan-Meier method . Results: The patients consists of 
493 males and 637 females with median age of 64 . Liver 
stiffness at the enrollment was ≤5 kPa in 235, 5 .1–10 kPa in 
454, 10 .1–15 kPa in 190, 15 .1–20 kPa in 96, 20 .1–25 kPa 
in 57, and >25 kPa in 98, respectively . During the mean fol-
low-up period of 6 .6 years, HCC developed in 191 patients . 
The cumulative incidence rates of HCC at 1, 2, 3, 5, 7, and 10 
years were 1 .9%, 4 .9%, 7 .4%, 12 .1%, 17 .3%, and 23 .3%, 
respectively . Cumulative HCC incidence rates at 5 years were 
1 .7% in those with ≤5 kPa, 3 .3% in 5 .1–10 kPa, 16 .4% in 
10 .1–15 kPa, 25 .4% in 15 .1–20 kPa, 38 .4% in 20 .1–25 kPa, 
and 43 .2% in >25 kPa, respectively (P <0 .001) . During the 
study period, 101 patients died . The cause of death was liver 
cancer in 30, liver failure in 17, gastrointestinal bleeding in 7, 
and others in 47 . Overall survival rates at 1, 2, 3, 5, 7, and 

10 years were 99 .9%, 99 .5%, 98 .8%, 96 .8%, 93 .0%, and 
86 .7%, respectively . Ten-year survival rates were 99 .3% in 
those with ≤5 kPa, 95 .7% in 5 .1–10 kPa, 81 .7% in 10 .1–15 
kPa, 80 .9% in 15 .1–20 kPa, 64 .5% in 20 .1–25 kPa, and 
48 .3% in >25 kPa, respectively (P <0 .001) . Conclusions: Liver 
stiffness can predict long-term outcomes over 5 years in chronic 
hepatitis C patients .
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Hepatitis C Virus Seroprevalence Survey in the Country 
of Georgia
Liesl Hagan1, Ana Kasradze2, Stephanie Salyer3, Amiran Gam-
krelidze2, Maia Alkhazashvili2, Gvantsa Chanturia2, Nazi Chit-
adze2, Roena Sukhiashvili2, Marina Shakhnazarova2, Curtis 
Blanton3, Steven Russell3, Giorgi Kuchukhidze2, Davit Baliashvili2, 
Susan Hariri1, Jan Drobeniuc1, Paata Imnadze2, Juliette Morgan3, 
Francisco Averhoff1; 1Division of Viral Hepatitis, Centers for Dis-
ease Control and Prevention, Atlanta, GA; 2National Center for 
Disease Control, Tbilisi, Georgia; 3Division of Global Health Pro-
tection, Centers for Disease Control and Prevention, Atlanta, GA
Purpose: Georgia is the first country in the world to adopt a 
national HCV elimination goal, set for 2020 . This abstract 
presents results from Georgia’s first nationally representative 
hepatitis C virus (HCV) seroprevalence survey, which will be 
used to monitor progress toward HCV elimination . Methods: A 
cross-sectional, nationally representative seroprevalence survey 
of 7,000 individuals aged ≥18 years was conducted in Geor-
gia from May-August 2015 using a stratified, multi-stage cluster 
design . After giving informed consent, participants provided 
epidemiologic data including demographics, medical history, 
knowledge of HCV transmission and prevention methods, and 
HCV-related risk factors . Blood specimens were collected from 
participants and tested for antibodies to HCV, and for HCV 
RNA . Data were weighted based on probability of selection 
and calibrated using census data on sex, age, and geography . 
Descriptive statistics were computed . Results: Nationally, HCV 
seroprevalence was 7 .7% (95% CI: 6 .7-8 .9), and prevalence 
of chronic HCV infection was 5 .4% (95% CI: 4 .6-6 .4) . Sero-
prevalence was 9 .4% (95% CI: 6 .9-12 .6) in the capital city 
(Tbilisi), 9 .5% (95% CI: 8 .0-11 .3) in urban areas overall, and 
5 .4% (95% CI: 4 .4-6 .7) in rural areas . Seroprevalence was 
highest among persons aged 40-49 years (14 .0%, 95% CI: 
11 .1-17 .6), males (12 .1%, 95% CI: 10 .2-14 .3), and persons 
reporting a history of injection drug use (IDU) (66 .5%, 95% 
CI: 56 .0-75 .6), incarceration (42 .0%, 95% CI: 32 .8-51 .7), or 
blood transfusion before and after Georgia began testing donor 
blood for HCV in 1997 (25 .3%, 95% CI: 16 .2-37 .3; 17 .4%, 
95% CI: 10 .7-27 .1, respectively) . A majority of respondents 
demonstrated knowledge that HCV can be transmitted through 
infected blood (56 .1%, 95% CI: 53 .9-58 .3) or by sharing nee-
dles or syringes (52 .3%, 95% CI: 50 .0-54 .6), and that HCV 
can be prevented by avoiding needle sharing (54 .1%, 95% 
CI: 51 .9-56 .3) and avoiding unsterile/used medical devices 
(50 .0%, 95% CI: 47 .4-51 .7) . Less than half (38 .9%) of sero-
positive respondents were aware of their infection, and 11 .8% 
reported initiating treatment prior to the availability of all-oral, 
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direct-acting antiviral drug regimens in Georgia . Conclusions: 
HCV seroprevalence in Georgia is high overall, exceeding 
50% among persons reporting IDU, and is higher in urban than 
in rural settings . Among those who tested HCV antibody-posi-
tive, awareness of infection was low, and most had not been 
treated . Knowledge of current nationwide HCV prevalence and 
associated risk factors will inform implementation of preven-
tion, screening, and treatment strategies and will establish a 
baseline to track progress toward elimination over time .
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Predictors of Treatment Failure Among Irish Individuals 
Infected with Hepatitis C Virus.
Jonathan Dean, Martha Neary, Suzie Coughlan, Cillian F. De 
Gascun; National Virus Reference Laboratory, University College 
Dublin, Dublin, Ireland
Introduction With the increasing number of licensed direct-act-
ing antivirals (DAA) for the treatment of chronic HCV infec-
tion, choosing the right treatment regimen for the right patient 
has become paramount . We believe baseline sequencing for 
the presence of resistance-associated substitutions (RAS) is an 
important contributor to this decision-making process . In the 
present study in an Irish cohort, we performed a retrospective 
analysis on all HCV samples received for drug resistance test-
ing at the Irish National Virus Reference Laboratory between 
September 2014 and May 2016 . Particular attention was paid 
to patients who experienced virological failure in an attempt 
to identify predictors of failure . Methods Sanger sequence 
data covering the HCV NS3 protease coding region were 
obtained for 682 samples received during the study period . 
Sequence data for the NS5A and NS5B regions in some sam-
ples were also obtained . The rs12989860 single nucleotide 
polymorphism site was examined by allelic discrimination 
real-time PCR . Results Analysis of the NS3 viral sequences 
demonstrated that 85 .5% (583/682) were HCV subtype 1a, 
14 .2% (97/682) subtype 1b and 0 .3% (2/682) subtype 1c 
infections . RAS proven to reduce susceptibility to NS3 inhib-
itor treatment were detected in 45 .9% of cases (313/682) . 
Although the vast majority of all RAS detected were found in 
subtype 1a viruses, 7 .2% (7/97) subtype 1b samples also con-
tained one or more RAS . The Q80K polymorphism was found 
in 313/583 (57 .3%) of HCV subtype 1a, and almost exclu-
sively in clade 1 (242/443; 54 .6%) versus clade 2 viruses 
(2/140; 1 .4%) . Among the cohort of patients who experi-
enced virological failure whilst on treatment, RAS could be 
detected in 11/17 (64 .7%) patients for whom sequence could 
be generated . These included V36M/L (6/11; 54 .5%), Q80K 
(5/11; 45 .5%), R155K/T (3/11; 27 .3%) and T54S (1/11; 
9 .1%) . The majority of these patients were found to possess 
the deleterious “T” single nucleotide polymorphism (SNP) at 
the rs12989860 site within the interleukin-28B gene locus . 
Nine of eleven patients with detected RAS were found to also 
be either CT or TT at rs12989860, one patient was CC at this 
SNP . Preliminary data from patients experiencing treatment 
failure on NS5A/B inhibitors also indicate the presence of RAS 
in 4 of 7 individuals . Discussion The high incidence of RAS 
within HCV NS3 protease sequences, the detection of RAS in 
NS5A sequences, and the apparent risk of treatment failure, 
albeit in a small number of patients, when the RAS are present, 
highlights the importance of sequencing these viruses prior to 

commencing treatment with protease inhibitors, and the need 
to identify additional predictors of failure .
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Spontaneous Clearance of Chronic HCV Infection is 
More Frequent in HIV/HCV Coinfection and in HCV 
Genotype 2 and 3 
Varun Jain1,2, Diana Otero1,2, Tatjana Gavrancic1,2, Qing Liu1,2, 
Sonja Marcus3, Norbert Bräu1,2; 1Medical Program, James J. 
Peters VA Medical Center, Bronx, NY; 2Dept. of Medicine, Icahn 
School of Medicine at Mount Sinai, New York, NY; 3Research 
Program, James J. Peters VA Medical Center, Bronx, NY
BACKGROUND: In acute hepatitis C virus (HCV) infection, 
25-40% of patients clear the infection spontaneously through 
immunological mechanisms . Spontaneous clearance of chronic 
HCV infection without antiviral therapy has been described 
only in rare case reports . The frequency of such clearance is 
unknown as is the influence of HIV coinfection . METHODS: 
The HCV Clinical Case Registry of a single tertiary care facility 
was reviewed for all quantitative plasma HCV RNA levels mea-
sured from 1997 – 2015 (19 years) . Patients with at least one 
HCV RNA >3,000 IU/ml and no evidence of acute infection 
were included as chronically infected . Cases of spontaneous 
clearance were defined as at least one HCV RNA <43 IU/ml 
or undetectable preceded by at least one HCV RNA >3,000 
IU/mL with no antiviral therapy in the time interval between 
measures . RESULTS: Among 3,018 chronically HCV-infected 
patients, 13 (0 .43%; 95% confidence interval, 0 .23% – 
0 .74%) experienced spontaneous clearance . Five of the 13 
patients were HIV/HCV-coinfected, all of them with suppressed 
HIV RNA <400 copies/ml on antiretroviral therapy and a 
median CD4+ cell count of 444/mm3 (range, 198 – 708) . No 
patient was hepatitis B virus /HCV-coinfected (HBsAg+), three 
had compensated cirrhosis, and one had a prior liver trans-
plantation with HCV recurrence . Among HIV/HCV-coinfected 
patients, the frequency of spontaneous clearance was 1 .07% 
(5 of 469; 95% C .I ., 0 .35% – 2 .47%), while in HCV-monoin-
fected patients, the rate was 0 .31% (8 of 2,549; 95% C .I ., 
0 .14% – 0 .62%) . The risk ratio for spontaneous HCV clear-
ance in HIV/HCV coinfection over HCV monoinfection was 
3 .40 (95% C .I ., 1 .12 – 10 .3, p=0 .031) . The rate of sponta-
neous clearance in chronic HCV genotype 1 (GT-1) infection 
was 0 .16% (95% C .I ., 0 .03% - 0 .46%), for GT-2 it was 1 .06% 
(95% C .I ., 0 .13% - 3 .79%), and for GT-3 it was 2 .74% (95% 
C .I ., 0 .33% - 9 .6%) . The risk ratio for GT-2 over GT-1 was 6 .8 
(95% C .I ., 3 .0 – 102 .5, p=0 .002), and for GT-3 over GT-1 it 
was 17 .4 (95% C .I ., 3 .0 – 102 .5, p=0 .002) . CONCLUSION: 
Spontaneous clearance of chronic HCV infection without antivi-
ral therapy is rare and occurs in about 0 .4% of patients . Clear-
ance is significantly more common in HIV/HCV-coinfected than 
in HCV-monoinfected patients and in GT-2 and GT-3 patients 
compared to GT-1 .
Disclosures:
The following people have nothing to disclose: Varun Jain, Diana Otero, Tatjana 
Gavrancic, Qing Liu, Sonja Marcus, Norbert Bräu
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781
Project ITTREAT (Integrated Community Based Test – 
Stage-Treat) HCV Service for People who Inject Drugs 
(PWID)
Margaret O’Sullivan2, Hugh Williams3, Anna-Marie Jones4, Sumita 
Verma1,2; 1Brighton and Sussex Medical School, Brighton, United 
Kingdom; 2Gastroenterology and Hepatology, Brighton and Sus-
sex University Hospital, Brighton, United Kingdom; 3Psychiatry, 
Surrey and Borders Partnership Trust, Brighton, United Kingdom; 
4Susssex Partnership NHS Trust, Brighton, United Kingdom
Objective/aims: Majority (90%) of HCV positive individuals 
in England are people who inject drugs (PWID) with poor 
engagement with health services . Our on going study assesses 
feasibility of non-invasive detection, staging and treatment of 
HCV . related chronic liver disease in the community . Methods: 
Four-year prospective study (Dec 2013-Nov 2017) conducted 
at a large substance misuse service in SE England . Individ-
uals offered dry blood spot testing (DBST), mobile transient 
elastography (TE), HCV treatment (including DAA) and qual-
itative interviews with recent addition of patient reported out-
comes (SF-12v2, SFLDQOL) and health economics (EQ-5D-5L) . 
Results: To date, 391 individuals recruited, 81% males with 
mean age of 40 .0 yrs . (sd 9 .8) . There was high prevalence of 
injecting drug use (IDU) [274 (70%)], alcohol use [336 (86%)] 
and psychiatric illness [174 (45%)] . Uptake of DBST was 49% 
(n=190); prior testing being the main reason for declining . 
Prevalence of positive serological markers/PCR were: HBcAb 
20% (n=71), HCV antibody 53% (n=200), HCV PCR 82% 
(163/200); genotypes 1=71 (44%) and 3= 79 (48%) . On 
logistic regression, independent predictors of a positive HCV 
serology were if ever injected (OR 8 .5, 95% CI 4 .2-17 .4); pos-
itive HBcAb (OR 3 .5 95% CI 1 .9-6 .6) and a psychiatric diag-
nosis (OR 2 .1, 95% CI 1 .3-3 .5) . Of those with a positive HCV 
PCR (n=163), 132 (81%) underwent TE [mean LSM kPa 9 .9 
(sd 10 .3), 59 (36%) having LSM > 7 .5 kPa, 32 (20%) having 
cirrhosis (LSM >12 kPa) . There was a significant association 
between a positive HCV serology and LSM >7 .5 kPa: 72% of 
those with LSM<7 .5 were positive compared to 98% with LSM 
> 7 .5 (p<0 .001) . None had had prior HCV treatment . For-
ty-eight (29%) were not treatment candidates (chaotic lifestyle) . 
Of the remaining (n=115), 50 commenced treatment . Char-
acteristics of treated cohort were: age 45 yrs . (sd 10 .2), 92% 
male, > 80% having substance/alcohol use, 86% undergoing 
TE, genotypes (1 = 41%, 3= (55%), treatment received: INF/
RBV 32%, INF+DAA=38% and DAA 30% and treatment out-
comes were: 35 (70%) SVR/EOTR, nine (18%) on-going treat-
ment, six (12%) NR (included four RR) . Twenty- two have had 
pre-treatment questionnaires done . Conclusions: Prevalence of 
positive HCV serological markers remain high in PWID, which 
might explain the almost 40% prevalence of significant hepatic 
fibrosis . Compliance in this difficult to engage cohort was ~ 
90% with HCV treatment outcomes comparable to secondary 
care . Our on going prospective study endorses the success of 
this novel, easy to replicate “one-stop” community based HCV 
treatment model with onsite mobile TE .
Disclosures:
Margaret O’Sullivan - Grant/Research Support: Gilead
Sumita Verma - Grant/Research Support: Gilead, Brighton and Hove Commis-
sioners, Dunhill Medical Trust, National Institute of Health Research, Janssen, 
Abbvie, BMS
The following people have nothing to disclose: Hugh Williams, Anna-Marie Jones

782
Role of primary T cell immunodeficiency and Hepatitis B 
on spontaneous clearance of Hepatitis C
Nazrul Islam1,2, Mel Krajden2,3, Mark Gilbert2,4, Paul Gustafson5, 
Mark Tyndall1,2, Naveed Z. Janjua1,2; 1School of Population and 
Public Health, University of British Columbia, Vancouver, BC, Can-
ada; 2British Columbia Centre for Disease Control, Vancouver, 
BC, Canada; 3Department of Pathology and Laboratory Medicine, 
University of British Columbia, Vancouver, BC, Canada; 4Ontario 
HIV Treatment Network, Toronto, ON, Canada; 5Department of 
Statistics, University of British Columbia, Vancouver, BC, Canada
Background: T-cell host immune response against hepatitis 
C virus (HCV) has been suggested to play important role in 
determining HCV outcomes which has not been examined in 
population-based cohort studies . Concurrent hepatitis B (HBV) 
infection has been found a significant predictor of spontaneous 
clearance of HCV in high-risk population . This study examined 
the effect of these two along with other factors on the sponta-
neous clearance of HCV in a population-based cohort in British 
Columbia, Canada . Methods: The BC Hepatitis Testers Cohort 
(BC-HTC) includes all individual tested for HCV between 1990 
and 2013 linked with data on their medical visits, hospitaliza-
tions, and prescription drugs . HCV positive individuals with 
at least one valid HCV PCR test on or after HCV diagnosis 
(n=46,783) were included in this study . To examine factors 
associated with the spontaneous clearance of HCV, we fitted 
multivariable logistic regression on the full sample, and Cox 
proportional hazard model on the seroconverters i .e . HCV 
negative individuals who subsequently became HCV positive 
(n=6,238) . Results: Spontaneous clearance was observed in 
25 .1% (n=11,737) of those tested for HCV . After adjusting 
for potential confounders, the odds of spontaneous clearance 
of HCV was lower in people with pre-existing primary T-cell 
immunodeficiency (adjusted odds ratio [aOR]: 0 .55, 95% 
CI: 0 .32-0 .94), and higher in females (aOR: 1 .61, 95% CI: 
1 .54-1 .68), in those with pre-existing HBV (aOR: 2 .26, 95% 
CI: 1 .89-2 .71), and in HCV infections with genotype-3 (aOR: 
2 .23, 95% CI: 1 .74-2 .86, compared to genotype-1) . Con-
clusion: Spontaneous clearance was lower for people with 
primary T-cell immunodeficiency while it was higher among 
females, those with pre-existing HBV, and HCV infections with 
genotype-3 .
Disclosures:
Mel Krajden - Grant/Research Support: Roche, Merck, Siemens, Boerhinger 
Ingelheim, Hologic
The following people have nothing to disclose: Nazrul Islam, Mark Gilbert, Paul 
Gustafson, Mark Tyndall, Naveed Z . Janjua

783
Hepatitis C virus exposure, infection and associated risk 
behaviours in two maximum-security prisons in New 
South Wales, Australia
Behzad Hajarizadeh1, Jason Grebely1, Marianne Byrne1, Philippa 
Marks1, Tony Butler1, Janaki Amin1, Peter Vickerman2, Natasha K. 
Martin2,3, John G. McHutchison4, Diana M. Brainard4, Carla Tre-
loar5, Andrew R. Lloyd1, Gregory Dore1; 1Kirby Institute, UNSW 
Australia (University of New South Wales), Sydney, NSW, Aus-
tralia; 2School of Social and Community Medicine, University of 
Bristol, Bristol, United Kingdom; 3Division of Global Public Health, 
University of California San Diego, San Diego, CA; 4Gilead Sci-
ences, Inc, Foster City, CA; 5Centre for Social Research in Health, 
UNSW Australia (University of New South Wales), Sydney, NSW, 
Australia
Background: The Surveillance and Treatment of Prisoners with 
hepatitis C (SToP-C) study is evaluating the impact of rapid 
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scale-up of interferon-free HCV therapy on HCV transmission in 
prisons in New South Wales, Australia . This analysis character-
ises HCV epidemiology and risk behaviours among prisoners 
in two maximum-security prisons in SToP-C study . Methods: 
Data for this analysis includes prisoners enrolled from two 
maximum-security prisons between October 2014 and March 
2016 . All prisoners over the age of 18 were eligible to par-
ticipate . At enrolment, participants received testing for HCV 
antibodies/RNA and completed a detailed survey, including 
injecting behaviours . Injecting behaviours by HCV infection/
exposure status were evaluated . Results: In March 2016, 393 
prisoners were enrolled (Prison A: n=308; Prison B: n=85) . The 
median age was 34 years (Q1-Q3: 27, 44) . The median dura-
tion of stay at the current prison at the time of enrolment was 
2 years (Q1-Q3: 0 .9, 5) . Overall, 54% (n=213) were HCV 
antibody negative (Ab-), 18% (n=69) were HCV antibody pos-
itive/HCV RNA negative (Ab+/RNA-; including 19 with self-re-
ported previous HCV treatment), and 28% (n=111) were HCV 
RNA positive (RNA+) . Injecting illicit drugs during the current 
imprisonment was reported in 78% (83/111) of those RNA+, 
and 67% (46/69) of those Ab+/RNA-, compared with 11% 
(24/213) of those Ab- (P<0 .001) . Injecting in the previous 
month was reported by 49% (54/111) of those RNA+, and 
32% (22/69) of those Ab+/RNA-, compared with 4% (8/213) 
of those Ab- (P<0 .001) . Among those injecting in the previous 
month, 86% (n=72) reported sharing injecting equipment . Con-
clusion: A high proportion of prisoners with HCV infection from 
maximum-security prisons reported injecting risk behaviours . 
Among prisoners at risk of HCV, those with previous HCV 
exposure and clearance were more likely to report high risk 
injecting than those with no previous exposure, suggesting the 
risk for re-infection and the need for increased prevention activ-
ities . Surveillance of HCV incidence should focus on detecting 
both HCV re-infection and primary infection .
Disclosures:
Jason Grebely - Advisory Committees or Review Panels: Merck, Gilead; Grant/
Research Support: Merck, Gilead, Abbvie, BMS
Natasha K . Martin - Grant/Research Support: Gilead; Speaking and Teaching: 
AbbVie, Merck, Gilead
John G . McHutchison - Employment: gilead; Stock Shareholder: gilead
Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
Andrew R . Lloyd - Grant/Research Support: Merck, Gilead, Bristol-Meyers Squibb
Gregory Dore - Board Membership: Gilead, Merck, Abbvie, Bristol-Myers 
Squibb; Grant/Research Support: Gilead, Merck, Abbvie, Bristol-Myers Squibb; 
Speaking and Teaching: Gilead, Merck, Abbvie, Bristol-Myers Squibb
The following people have nothing to disclose: Behzad Hajarizadeh, Marianne 
Byrne, Philippa Marks, Tony Butler, Janaki Amin, Peter Vickerman, Carla Treloar

784
Divergency of liver and spleen stiffness dynamics 24 
weeks after end of interferon-free treatment in patients 
with hepatitis C virus (HCV)-associated cirrhosis and 
sustained virologic response
Viola Knop1, Daniel Hoppe1, Tania M. Welzel1, Johannes Vermeh-
ren1, Eva Herrmann2, Annika Vermehren1, Mireen Friedrich-Rust1, 
Christoph Sarrazin1, Stefan Zeuzem1, Martin W. Welker1; 1Uni-
versitätsklinik Frankfurt, Frankfurt, Germany; 2Institut für Biostatistik 
und mathematische Modellierung, Goethe-Universität, Frankfurt, 
Germany
Background Regression of cirrhosis and portal hypertension 
(PT) is a major goal in treatment of patients with hepatitis C 
virus (HCV) associated cirrhosis . Improvement of Child-Pugh-
Turcotte (CPT)- and model of end stage liver disease (MELD)-
scores were consistently observed in current trials investigating 
direct antiviral agents (DAA)-based treatment in HCV associ-

ated cirrhosis . However, persistence of PT has been reported 
despite sustained virologic response (SVR) and improvement in 
CTP/MELD-score . In the current study, we prospectively eval-
uated dynamics of liver and spleen stiffness in patients with 
HCV associated cirrhosis and SVR after DAA-based antiviral 
treatment . Methods A total of 54 patients (69% male) with HCV 
associated cirrhosis and SVR after DAA-based antiviral treat-
ment were included . Liver and spleen stiffness was assessed 
at baseline (BL), end of treatment (EOT), and 24 weeks after 
EOT (FU24) by transient elastography of the liver (L-TE) as well 
as acoustic radiation force impulse (ARFI) of the liver (L-ARFI) 
and spleen (S-ARFI) . Biochemical, virological and clinical data 
were obtained in parallel . Results There was a significant 
reduction of liver stiffness between BL [median (range), 32 .5 
(9 .1-75) kPa] and EOT [median (range), 21 .3 (6 .7-73 .5) kPa; 
p<0 .0001) as well as between BL and FU24 [median (range), 
21 .2 (5 .4-70) kPa; p<0001)] by L-TE . Liver stiffness assessed 
by L-ARFI significantly decreased between BL [median (range), 
2 .7 (1 .2-4 .1) m/s] and FU24 [median (range), 2 .4 (1 .2-3 .9) 
m/s; p=0 .002), while spleen stiffness assessed by S-ARFI did 
not decrease significantly between B, EOT and FU24 . Improve-
ment of liver stiffness was more pronounced between BL and 
EOT than between EOT and FU24 . In addition, a significant 
improvement of MELD-score between BL [median (range), 9 
(6-17)] and FU24 [median (range), 8 (6-18)] was observed 
(p=0 .01)] . Conclusion Liver, but not spleen elastography 
improved significantly in patients with HCV associated cirrho-
sis and SVR after DAA-based antiviral therapy . As this effect 
was mainly associated with the first 12-24 weeks of treatment, 
it must be discussed to which amount improvement of liver stiff-
ness was associated with decrease of hepatic necroinflamma-
tion or regression of fibrosis and portal hypertension . Studies 
investigating only dynamics of CTP- and MELD-score or liver 
stiffness may overestimate the degree of putative regression of 
cirrhosis .
Disclosures:
Tania M . Welzel - Advisory Committees or Review Panels: Novartis, Janssen, 
Gilead, Abbvie, Boehringer-Ingelheim+, BMS
Johannes Vermehren - Advisory Committees or Review Panels: AbbVie, Abbott; 
Speaking and Teaching: AbbVie, Bristol-Myers Squibb, Gilead, Medtronic
Christoph Sarrazin - Advisory Committees or Review Panels: Bristol-Myers 
Squibb, Janssen, Merck/MSD, Gilead, Roche, Abbvie, Janssen, Merck/MSD; 
Consulting: Merck/MSD, Merck/MSD; Grant/Research Support: Abbott, Roche, 
Merck/MSD, Gilead, Janssen, Abbott, Roche, Merck/MSD, Qiagen; Speaking 
and Teaching: Gilead, Novartis, Abbott, Roche, Merck/MSD, Janssen, Siemens, 
Falk, Abbvie, Bristol-Myers Squibb, Achillion, Abbott, Roche, Merck/MSD, Jans-
sen
Stefan Zeuzem - Consulting: Abbvie, Bristol-Myers Squibb Co ., Gilead, Merck 
& Co ., Janssen
Martin W . Welker - Advisory Committees or Review Panels: Roche, Chiesi; Con-
sulting: Amgen, Novartis; Speaking and Teaching: Bayer, BMS, Gilead
The following people have nothing to disclose: Viola Knop, Daniel Hoppe, Eva 
Herrmann, Annika Vermehren, Mireen Friedrich-Rust

785
Chronic Hepatitis C Virus Infection Increases Risk of Car-
diovascular Disease and Chronic Kidney Disease in the 
United States
Haesuk Park1, Wei Wang1, Chao Chen1, David R. Nelson2,3; 
1College of Pharmacy, University of Florida, Gainesville, FL; 2Col-
lege of Medicine, University of Florida, Gainesville, FL; 3Clinical 
and Translational Science Institute (CTSI), University of Florida, 
Gainesville, FL
Background: Hepatitis C Virus (HCV) infection is a major cause 
of chronic liver disease and associated with several extra-he-
patic manifestations . Several studies have demonstrated signif-
icant associations among HCV infection and insulin resistance, 
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chronic kidney disease (CKD), and cardiovascular diseases 
(CVD) . Conducted in Taiwan, it is unclear whether the results 
of these studies apply to US population given differences in 
prevailing genotype, level of comorbidities, and observed dif-
ferences in the natural history of HCV . Objective: To assess the 
risk of CKD and CVD associated with chronic HCV infection 
in the U .S . Methods: A retrospective cohort analysis of the 
Truven Health MarketScan Database (2008 - 2014) was con-
ducted . Patients aged >=18 years with newly diagnosed HCV 
infection (ICD-9: 070 .44, 070 .54, V02 .62, 070 .70, 070 .71) 
were identified (HCV cohort) . Outcomes included the incidence 
of CKD and CVD (coronary heart disease, cerebrovascular 
disease, peripheral arterial disease or congestive heart fail-
ure) . Patients were excluded if they had experienced an out-
come during 1 year prior to the first diagnosis of HCV . We 
matched the HCV cohort 1:3 with patients without HCV infec-
tion (non-HCV cohort) using propensity score matching . Fol-
low-up continued until each study outcome, end of enrollment, 
or 31 December 2014, whichever comes first . We used Cox 
proportional hazards models to compare the risk of developing 
CKD and CVD between HCV and non-HCV cohorts . Additional 
covariates adjusted in the model included alcohol/drug abuse 
disorders, HIV/AIDS, disease-modifying medications, hepati-
tis B virus, cirrhosis, and so on . Results: The mean follow-up 
time was 1 .96 – 2 .24 years . The overall incidence rates of 
CKD were 114 and 43 per 10,000 person-years in the HCV 
(72213 patients) and the non-HCV cohorts (216639 patients), 
respectively . The overall incidence rates of CVD were 55 and 
29 per 10,000 person-years in the HCV (59212 patients) and 
the non-HCV cohorts (177637 patients), respectively . In multi-
variate adjusted models, HCV infection was associated with 
2 .2 fold higher incidence of CKD (hazard ratio (HR): 2 .22; 
95% confidence interval (CI): 2 .01-2 .38) and an almost two 
fold higher incidence of CVD (HR:1 .91; 95% CI:1 .85-1 .97) . 
Conclusions: The analysis of a large US administrative claim 
database suggests that patients with HCV infection are at 
greater risk of developing CKD and CVD than individuals with-
out HCV infection . Future studies are needed to investigate 
whether sustained virologic response to all-oral direct-acting 
antivirals alters the risk for development and/or progression of 
renal disease and cardiovascular outcomes .
Disclosures:
Haesuk Park - Consulting: Gilead Science
David R . Nelson - Grant/Research Support: Abbvie, BMS, Gilead, Merck, Jans-
sen
The following people have nothing to disclose: Wei Wang, Chao Chen

786
Hepatitis B and C prevalence and epidemiology among 
women in Spain
Jose Antonio Munoz-Gamez1,2, Javier Salmeron1,3, Angeles 
Ruiz-Extremera1,3; 1Hospital Universitario San Cecilio e ibs.
GRANADA, Complejo Hospitales Universitarios de Granada, 
Granada, Spain; 2ibs.GRANADA, Instituto de Investigación Bio-
sanitaria de Granada, Granada, Spain; 3CIBERehd, Ciber de 
Enfermedades Hepaticas y Digestivas, Granada, Spain
Background: Hepatitis C and B virus infections are highly prev-
alent worldwide and the main causes of liver disease both in 
children and in adults . The vertical transmission of HCV is a 
major route of HCV infection in children (>90%) . In Spain, 
there has been a marked increase in the immigrant population 
in recent years and this may have changed the prevalence of 
HCV and HBV in pregnancy . The objective is to determine the 
prevalence and epidemiology of HCV and HBV in pregnant 
women in Spain . Methods: A prospective cohort study was 

conducted at 10 National Spanish Hospitals . 25,000 women 
(18-42 years old), followed up in these Centers from January till 
October 2015, were enrolled . Prevalence of HCV (anti-HCV+) 
and HBV (HBsAg+) was determined in this cohort and in a 
sub-group of pregnant mothers . Moreover, we studied the epi-
demiology of the HBV/HCV infection among pregnant moth-
ers . Results: Overall HBV prevalence was 0 .57% (0 .55-0 .77; 
25,289 women) and for HCV was 0 .66% (0 .55-0 .77; 21,379 
women) . The prevalence of these viral hepatitis was higher 
among women over 25 years of age . However, the prevalence 
for HBV and HCV differ significantly between both groups 
(HBV and HCV prevalence in pregnant women: 0 .42% and 
0 .21% respectively vs the prevalence of these viral hepatitis 
among women in fertile age: 0 .99% and 0 .80% respectively; 
p<0,05) . Co-infection data were: HBV/HCV: 0 .036%, HBV/
HIV: 0 .04% and HCV/HIV: 0 .08% . Caucasian and Chinese 
population were predominant in HBV prevalence whereas Cau-
casian, Latin and Gypsy population were in HCV . In relation 
to the country of origin, the VHB infected women were from: 
Spain (65%) and Eastern Europe (28%), and the HCV women 
were form: Spain (36%), Asia (25%, mainly China), Eastern 
Europe (16%), Africa (12%) and the South America (11%) . The 
main risk factors for HBV infections were: vertical transmission 
(50%), presence of tattoo (18%) and personal antecedents 
of surgery (10%) . However, for HCV infections were: the use 
of parenteral drugs, (56%), surgery (25%), tattoo (18%) and 
personal antecedents of transfusion (15%) . Conclusions: An 
important percentage of women infected with these viruses are 
immigrant population . The difference in HBV/HCV prevalence 
between pregnant and fertile age women may be due to: 1) 
the fertile age group had a high number of women with high 
risk to infection and 2) in relation to the HCV prevalence, HCV 
screening in Spain is not universal during the gestation and 
therefore it is performance mainly on high-risk women . The 
women over 25 years of age have an increased risk to viral 
hepatitis infection due to lack of prophylactic cares for HBV 
and to lack of HCV blood screening until 1990 .
Disclosures:
The following people have nothing to disclose: Jose Antonio Munoz-Gamez, 
Javier Salmeron, Angeles Ruiz-Extremera

787
Hepatitis C SVR is not affected by the metabolic syn-
drome or diabetes in patients treated at a single VA 
hospital clinic
Jihane Benhammou1, Christine Y. Yu1, Jenna K. Kawamoto2, Vivek 
Dixit2, Neville Pimstone2, Alan J. Sheinbaum2, Joseph R. Pisegna2; 
1UCLA, Santa Monica, CA; 2VA Greater Los Angeles, Los Angeles, 
CA
Background: Hepatitis C virus (HCV) infection is one of the 
main causes of chronic liver disease worldwide . Metabolic 
Syndrome (MS) is highly prevalent within the VA patient pop-
ulation and represents a heterogeneous group of patient with 
the potential for a genetic basis, especially in certain ethnic 
patient populations . The increasing prevalence of this disorder 
can increase the likelihood for the progression to fibrosis, cir-
rhosis and hepatocellular carcinoma . The risk of progression 
from chronic HCV infection to cirrhosis is highly variable, and 
many factors such as components of the MS are believed to 
accelerate disease progression and impact the likelihood of 
sustained virological response (SVR) . MS has been thought to 
decrease the efficacy of antiviral therapies for chronic hepatitis 
C . Newer hepatitis C treatment regimens are being used within 
the VA healthcare system and could affect HCV outcome in 
patients with MS . Aim: To evaluate if the presence of meta-
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bolic syndrome could overcome HCV treatment resistance in 
the era of direct-acting antivirals (DAA) . Methods: All patients 
undergoing HCV antiviral therapy with direct-acting antivirals 
from 2014-2016 were pooled for this analysis which was per-
formed at the VA Greater Los Angeles HCS . We analyzed the 
SVR in a cohort of 1205 veterans with HCV with or without 
DM2, dyslipidemia, and hypertension as identified by ICD-9 
code or if the patients were currently on therapy . Results: SVR 
results in HCV treated patients with DM2, dyslipidemia and 
hypertension . Total number of DAA treated patients was 1205 . 
Conclusion: These data suggest that the presence of metabolic 
syndrome does not adversely impact the antiviral treatment 
responses with the newer anti-viral drugs . The importance of 
attaining SVR and reversal of progression of fibrosis remains 
to be evaluated .

Disclosures:
Alan J . Sheinbaum - Advisory Committees or Review Panels: Gilead; Speaking 
and Teaching: Vertex
The following people have nothing to disclose: Jihane Benhammou, Christine Y . 
Yu, Jenna K . Kawamoto, Vivek Dixit, Neville Pimstone, Joseph R . Pisegna
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Prevalence of Hepatitis E Virus Infection in HCV and 
HCV/HIV Coinfected Patients 
Kenneth E. Sherman1, Susan D. Rouster1, Mohamed Tarek M. 
Shata1, Norah Terrault2, Jason Blackard1, Shyam Kottilil3; 1Depart-
ment of Medicine, University of Cincinnati, Cincinnati, OH; 2Uni-
versity of California- San Francisco, San Francisco, CA; 3Institute of 
Human Virology, University of Maryland, Baltimore, MD
Background: Hepatitis E virus (HEV) is an endemic, primarily 
zoonotic infection in the U .S . and Western Europe . Recent data 
from NHANES suggests that approximately 11% of the popula-
tion has been exposed as evidenced by serologic testing . Some 
series have described higher rates of infection in those with 
HCV and/or HIV . We sought to evaluate the cross-sectional 
prevalence of HEV in a large cohort of HCV and HCV/HIV 
coinfected patients . Methods: Serum samples were obtained 
from the HCVRES and HEPPRO Cohorts . These longitudinal 
cohorts were developed from HCV mono-infected and HCV/
HIV coinfected persons seeking care at clinical facilities in the 
District of Columbia and surrounding environs . Samples col-
lected at or near the baseline enrollment period were evaluated . 
HEV IgG was evaluated using a sensitive ELISA assay (Wan-
tai, Beijing, China), and the test was performed according to 
the manufacturer’s instructions . Positives were confirmed by 
repeat duplicate testing as recommended by the manufacturer . 
Parametric and non-parametric testing was performed using 
Statistix 10 .0 . Results: 355 individuals – including 184 HCV 
mono-infected and 171 HCV/HIV co-infected – were tested 
for anti-HEV IgG . The mean age was 56 years (range 21-82 
years), 76% were male, and 78% were black . The median 
CD4 was 711 cells/mm3 (range 62-2328 cell/mm3) and was 
lower in HIV+ (mean= 595) vs HIV- enrollees (mean=983) . 
Overall, anti-HEV IgG was detected and confirmed in 18 .6% . 
The proportions of confirmed cases were statistically similar 
regardless of HIV status (21 .1% HCV vs 16 .4% HCV/HIV, p 
= n .s .) . Anti-HEV prevalence was not affected by sex, race, 
or ethnicity in univariate analysis . HEV IgG was significantly 
more common in older (>60) vs . younger (<60) participants (p 
= 0 .0097) . There was a modest inverse correlation between 

CD4 count and HEV IgG OD/Cutoff ratio (r = -0 .32), and 
subjects with CD4<200 (AIDS definition) had HEV IgG OD/
Cutoff ratios significantly lower (mean 5 .6) than those with 
higher CD4 counts (mean=11 .9) among anti-HEV IgG positive 
persons (p = 0 .019) . Conclusion: HEV exposure is higher in 
those with HCV and/or HIV than has been reported in general 
population surveys . Older HCV mono-infected and HCV/HIV 
co-infected persons are more likely to be exposed . However, 
HCV/HIV co-infected patients with low CD4 have less robust 
immune response as evidenced by lower antibody titers . We 
speculate that this may lead to increased proportions of false 
negative results in this subgroup . Further evaluation of qualita-
tive profiling of antibodies to HEV including determination of 
binding avidity are indicated .
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An outbreak of Acute Hepatitis C (AHC) transmitted by 
IV injection during computerized tomography (CT)
Orlev Levy-Nissenbaum1, Eyal Shteyer2, Inna Gafanovich2, 
Dana G. Wolf3, Heftziba Ivgi4, Ilana Dery2, Rima Barsuk3, Dan-
iela Armoni2, Michal C. Eliav2, Yizhak Skorochod2, Gabriel S. 
Breuer2, Ran Tur-Kaspa5, Yonit Wiener-Well6, Scott Cotler7, Harel 
Dahari7, Yoav Lurie2; 1Life sceinces, Seminar Hakibutzim College 
Israel, Ramat Aviv, Israel; 2Liver Unit, Shaare Zedek Medical Cen-
ter, Jerusalem, Israel; 3Clinical Virology Unit, Hadassah Hebrew 
University Medical Center, Jerusalem, Israel; 4Immunology Unit, 
Shaare Zedek Medical Center, Jerusalem, Israel; 5Bar-Ilan Uni-
versity School of Medicine, Liver Institute Rabin Medical Center, 
Bar-Ilan, Israel; 6Infectious disease Unit, Shaare Zedek Medical 
Center, Jerusalem, Israel; 7The Program for Experimental and Theo-
retical Modeling, Division of Hepatology, Department of Medicine, 
Loyola University Medical Center, Maywood, IL
Background: The incidence of acute hepatitis C (AHC) is declin-
ing worldwide . However, almost 30 years after the identifica-
tion of the hepatitis C virus (HCV), new cases still occur . Since 
acute HCV infection is generally asymptomatic, it is seldom 
diagnosed . Thus, the specific mode of transmission, number of 
patients exposed, source of infection as well as the clinical and 
laboratory course of a given case can rarely be ascertained in 
real time . We describe an outbreak of AHC wherein all these 
parameters are known . Case reports: Three patients presented 
to our medical center with new onset jaundice between April 
25th and May 9th 2016 (Table 1) . AHC was diagnosed, and 
a review of the patient’s histories identified a common potential 
source of exposure . All had CT scanning with IV contrast in 
one community imaging center on March 17th 2016 . The last 
patient to undergo a CT at that center on March 16th was a 
known chronic hepatitis C patient . Health authorities were noti-
fied, and patients were summoned for testing . All 12 who had 
a CT with contrast on that day, were found to be positive for 
HCV RNA . Seven out of the 12 are treated in our medical cen-
ter and described here (Table 1) . Patients 1-4 were followed-up 
closely and their viral load declined significantly without antivi-
ral treatment Patient number 5 is undergoing workup for a lung 
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mass and deferred treatment . Patients 6 and 7 are treated with 
DAA because of patient’s preference, and non declining viral 
load, respectively . Conclusions: Iatrogenic acute hepatitis C still 
occurs due to a combination of technical [e.g., multi-dose vials] 
and human factors .Given that AHC rarely leads to fulminant 
hepatic failure, knowing the exact date of infection and close 
monitoring of the viral load presented a unique opportunity to 
follow the patients and their viral load closely . In anticipation 
of spontaneous viral clearance, treatment should be offered 
only when viral load does not decline . Thus, every effort should 
be made to ascertain the date of infection and to contact all 
patients potentially exposed . We aim to quantitate the clinical 
observation that more severe AHC leads to a greater chance 
of spontaneous recovery .

Table 1: Clinical data of the seven AHC patients treated at SZMC
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Hepatitis C Infection and Intrahepatic Cholestasis of 
Pregnancy: A Systematic Review and Meta-analysis
Karn Wijarnpreecha1, Charat Thongprayoon1, Sikarin Upala1,2, 
Anawin Sanguankeo1,2, Patompong Ungprasert3, Wisit Cheungp-
asitporn3; 1Internal Medicine, Bassett Medical Center and Colum-
bia University College of Physicians and Surgeons, Cooperstown, 
NY; 2Department of Preventive and Social Medicine, Faculty of 
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand; 
3Department of Internal Medicine, Mayo Clinic, Rochester, MN
Background/Objectives: Hepatitis C virus (HCV) infection is 
a major cause of cirrhosis worldwide . Several studies have 
linked HCV infection to a higher risk of developing intrahepatic 
cholestasis of pregnancy (ICP), but the results were inconsis-
tent . This meta-analysis was conducted with the aim to assess 
the associations between ICP and HCV infection before and 
after the diagnosis of ICP . Methods: This study consists of two 
meta-analyses . A literature search was performed using MED-
LINE and EMBASE from inception to January 2016 . The first 
study included observational studies that reported relative risks, 
odds ratios, or hazard ratios of the associations between HCV 
infection and risk of ICP . The second analysis included studies 
comparing the risk of later HCV infection in ICP patients with 
those without ICP . Pooled risk ratios (RR) and 95% confidence 
intervals (CI) were calculated using a random-effect, generic 
inverse variance method . Results: Three studies were included 
in the first analysis . The pooled RR of ICP in HCV-infected 
pregnant women compared to non-HCV pregnant women 
was 20 .40 (95% CI, 9 .39-44 .33, I2 =55%) . Two studies were 
included in the second analysis . The pooled RR of later HCV 
infection among ICP patients compared to non-ICP patients 
was 4 .08 (95% CI, 3 .13-5 .31, I2=0%) . Conclusions: Our study 
demonstrated an increased risk of ICP among HCV-infected 
pregnant women and also increased risk of later HCV infection 

among ICP patients . Physicians should be aware of this associ-
ation, and we strongly suggest testing for hepatitis C in women 
with signs of ICP .

Forest plot of the included studies of the associations between 
hepatitis C infection and risk of intrahepatic cholestasis of preg-
nancy (Top) .

Forest plot of the included studies of the associations between 
intrahepatic cholestasis of pregnancy and risk of later hepatitis C 
infection (Below) .
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Estimation of liver fibrosis by the use of non-commercial 
serum scores in comparison to transient elastography in 
HCV patients receiving direct acting antiviral treatment
Wolf Peter Hofmann1, Peter Buggisch2, Hartwig H. Klinker3, Stefan 
Mauss4, Rainer Günther5, Holger Hinrichsen6, Dietrich Hueppe7, 
Heike Pfeiffer-Vornkahl8, Karl-Georg Simon9, Thomas Berg10, 
Michael P. Manns11, Mireen Friedrich-Rust12, German Hepati-
tis C-Registry13; 1Gastro Study Center Berlin, Berlin, Germany; 
2ifi-institute for interdisciplinary medicine, Hamburg, Germany; 
3University Hospital of Würzburg, Würzburg, Germany; 4Cen-
ter for HIV and Hepatogastroenterology, Duesseldorf, Germany; 
5Universitätsklinikum Schleswig-Holstein (UKSH), Campus Kiel, 
Kiel, Germany; 6Leberstudienzentrum Kiel GbR, Kiel, Germany; 
7Center of Gastroenterology, Herne, Germany; 8e.factum GmbH, 
Butzbach, Germany; 9MVZ Dr. Eisenbach Dr.Simon Dr.Schwarz 
GbR, Leverkusen, Germany; 10Department of Hepatology, Uni-
versity Hospital Leipzig, Leipzig, Germany; 11Gastroenterology, 
Hepatology and Endocrinology, Hannover Medical School, Han-
nover, Germany; 12Department of Internal Medicine I, J.W.Goethe 
University Hospital, Frankfurt, Germany; 13Leberstiftungs-GmbH 
Deutschland, Hannover, Germany
Introduction: Treatment decision making with direct acting 
antivirals (DAA) in patients with chronic hepatitis C (CHC) is 
mainly based on baseline HCV RNA concentration, the HCV 
genotype and the presence or absence of liver cirrhosis . 
Since estimation of liver fibrosis by histology results has low 
acceptance, transient elastography (TE) and serum scores are 
often used in addition to clinical findings . Here, we assessed 
the diagnostic accuracy of a panel of non-commercial serum 
scores in comparison to TE . Methods: The DHC-R (Deutsches 
Hepatitis C-Register, German Hepatitis C-Registry) is a national 
multicenter real-world cohort including approx . 9,300 patients . 
Patients are treated at the discretion of the physician . Data are 
collected by a web-based system . Data quality is analyzed by 
plausibility checks and on site monitoring . This data analysis 
is based on 6,034 patients who were observed for at least 
40 weeks after initiation of antiviral treatment . Valid data on 
TE were available for 1,742 patients . In those patients, the 
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non-commercial serum sores APRI score and FORNS index 
were calculated and the diagnostic accuracy was compared 
to FS results . Results: As estimated by TE, 625 (35 .9%) patients 
had no significant fibrosis (SF) (<7,1kPa), 530 (30 .4%) 
patients had SF (>7 .1kPa) and 587 (33 .7%) patients had liver 
cirrhosis (>12 .5kPa) . Patients with liver cirrhosis were more 
frequently men, were older, had a higher BMI, had a lon-
ger estimated duration of disease and were more likely treat-
ment-experienced . SVR rates following different DAA regimens 
with or without ribavirin for 8 – 24 weeks were 98 .2%, 96 .8%, 
and 92 .4% for patients with no SF, SF, and cirrhosis, respec-
tively . For discrimination of SF, AUROCS were: 0 .791 (APRI 
score), 0 .840 (FORNS index) . For discrimination of cirrhosis, 
AUROC was 0 .879 (APRI score) . Conclusions: In our national 
multicenter real world cohort, significant fibrosis and cirrhosis 
were predicted with accuracy between 79-84% and 87% with 
non-commercial serum scores as compared to FS results . Our 
data support the use of serum scores when TE is not available 
for accurate cirrhosis estimation . SVR rates in patients with 
cirrhosis were numerically lower with current DAA regimens .
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Social disparities and co-evolution of HIV/HCV infec-
tions, mental disorders and substance use: the British 
Columbia Hepatitis Testers Cohort (BC-HTC)
Zahid Butt1, Nabin Shrestha1, Margot E. Kuo2, Dionne Gesink3, 
Mark Gilbert4,2, Jason Wong2, Amanda Yu2, Maria Alvarez5, 
Hasina Samji2, Jane A. Buxton1,6, James C. Johnston7, Victoria 
Cook7, David Roth7, Theodora B. Consolacion2, Michelle Murti8,9, 
Gina Ogilvie1,6, Robert Balshaw6, Mark Tyndall6,1, Mel Krajden6, 
Naveed Z. Janjua2,1; 1School of Population and Public Health, 
University of British Columbia, Vancouver, BC, Canada; 2Clinical 
Prevention Services, BCCDC, Vancouver, BC, Canada; 3Epidemi-
ology, Dalla Lana School of Public Health, University of Toronto, 
Toronto, ON, Canada; 4Ontario HIV Treatment Network, Toronto, 
ON, Canada; 5Epidemiology and Surveillance, BC Centre for 
Disease Control, Vancouver, BC, Canada; 6BC Centre for Disease 
Control, Vancouver, BC, Canada; 7TB Services, BC Centre for 
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Canada
We examined the coevolution of HIV and HCV infections, 
mental illnesses, substance use and disparities over time in 
BC during 1990-2013 using the BC Hepatitis Testers Cohort 
(BC-HTC) . The BC-HTC includes ~1 .5 million individuals tested 
for HCV or HIV, or reported as a case of HCV, HIV, HBV, or 
tuberculosis linked to administrative healthcare databases . We 
classified individuals into HIV-/HCV-, HIV+/HCV-, HIV-/HCV+ 
seroconverters, HIV-/HCV+ prevalent, and HIV+/HCV+ . Of 
1 .37 million eligible individuals, 4 .1% were prevalent HCV 
infection, 0 .5% HIV-monoinfected, 0 .3% HIV/HCV co-infected 
and 0 .5% were HCV seroconverters . Overall, HIV monoin-
fected individuals lived in urban areas (92%), had low injection 
drug use (IDU, 4%), problem alcohol use (4%) and were mate-
rially more privileged than other groups . HIV/HCV co-infected 
and HCV seroconverters were materially most deprived (14%, 
12%), had higher IDU (34%, 53%), problem alcohol use (15%, 
17%) and major mental illnesses (12%, 21%) . HIV, HCV and 
HIV/HCV co-infection began to increase in rural areas after 
2004 . Material deprivation, IDU and opioid substitution ther-
apy increased overtime among seroconverters . Multivariable 
multinomial regression models mirrored descriptive trends . 
Overtime, odds of IDU declined among HCV prevalent and 
HIV monoinfected individuals but not in seroconverters . Decline 
in odds of problem alcohol use were observed in serocon-
verters and coinfected individuals overtime (Figure 1) . Results 
could inform optimal alignment of prevention, care and support 
services for HIV and HCV infected population within the context 
of changing epidemiology, disparities and risk profiles of these 
groups .
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Adjusted log odds ratios of risk factors for HIV/HCV groups by 
time periods
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The Burden of Viral Hepatitis B and C Infection in the 
United States Population
Aynur Unalp-Arida1, Constance E. Ruhl2; 1National Institute of Dia-
betes and Digestive and Kidney Diseases, Bethesda, MD; 2Social 
& Scientific Systems, Inc., Silver Spring, MD
Chronic liver disease and cirrhosis was the 12th leading cause 
of death in the U .S . in 2014 . Viral hepatitis leads to significant 
morbidity and mortality . We used national databases to update 
estimates of the viral hepatitis burden in the U .S . Methods: The 
National Ambulatory and Hospital Ambulatory Medical Care 
Surveys, Nationwide Inpatient Sample, and Vital Statistics of 
the U .S . databases were used to estimate medical care and 
mortality with a primary or other diagnosis of viral hepatitis B 
or C . Rates were age-adjusted and shown per 100,000 pop-
ulation for the most recent year available . Results: Hepatitis C 
contributed to 1 .8 million ambulatory visits, 606,000 hospital 
discharges, and 20,000 deaths . Ambulatory visit and hospital 
discharge rates were higher in middle compared with older 
age, and among men and African Americans compared with 
women and whites, respectively . Both rates increased signifi-
cantly from 1993 to 2013; however, greater availability of 
treatment options might have contributed to this rise . Mortality 
rates were higher in middle compared with older age, and 
among men compared with women (7 .2 vs . 2 .8) and African 
Americans compared with whites (7 .8 vs . 4 .7) . The mortality 
rate increased in the overall population by 6-fold from 1993 
to 2014 (0 .8 to 4 .9) and in demographic subgroups (Figure) . 
Hepatitis B contributed to 462,000 ambulatory visits, 72,000 
hospital discharges, and 2,000 deaths . Ambulatory visit and 
hospital discharge rates were higher in middle compared with 
older age, and along with mortality rates were higher among 
men, African Americans, and non-Hispanics compared with 
women, whites, and Hispanics, respectively . Both medical care 
rates doubled from 1993 to 2013; in contrast, mortality rates 

declined by one third . Conclusions: The viral hepatitis burden 
in the U .S . today primarily reflects that of hepatitis C and is 
greater among men and African Americans .
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Age and Region specific Prevalence of Hepatitis C Virus 
in Ghana: A population-based Study
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Purpose: This population-based study sought to determine 
age- and region-specific Hepatitis C Virus (HCV) estimates in 
Ghana, where lack of available data and assessment has led 
to uncertainty regarding the burden of disease . Methods: The 
study sample consisted of 2985 individuals currently located 
in the Ashanti region of Ghana . Study participants completed 
a survey and an Oraquick rapid screen assay for HCV status . 
Those with positive screening tests underwent confirmatory test-
ing with a CIA HCV antibody assay to confirm seropositivity . 
Age, gender, and region of origin were identified for each par-
ticipant . Bayesian logistic regression was used to obtain odds 
ratios for assessing risk of HCV and age- and region-specific 
prevalence estimates . Median posterior estimates are reported 
with 95% highest posterior density (HPD) credible intervals . 
Results: The average age of participants was 31 .3 (range: 
3-103) years, and 70% of subjects were women . Children 
under the age of 15 comprised 22% of the sample, and 59% 
of individuals originated from the Ashanti region, 18% from 
northern regions, and 23% from other regions of Ghana . Com-
pared to Ashanti-born subjects, the age-adjusted odds of HCV 
infection were 15 .6 (HPD: 2 .7–38 .0), 22 .9 (HPD: 9 .2–44 .8), 
and 18 .6 (HPD: 5 .3–39 .4) higher for those originating from 
the Northern, Upper West, and Upper East regions, respec-
tively . These odds corresponded to HCV prevalence estimates 
of 4 .3% (95% HPD: 1 .1%–9 .0%), 6 .1% (HPD: 3 .7%–9 .1%), 
and 5 .0% (HPD: 2 .0%–8 .8%) in the Northern, Upper West, 
and Upper East regions, compared to 0 .3% in Ashanti . After 
adjusting for region of origin, the lowest prevalence was in 
the 0–14 (0 .9%; HPD: 0 .4%–1 .5%) and 15–24 (0 .4%; HPD: 
0 .1%–1 .0%) age groups, respectively . Beginning at age 25, 
region-adjusted prevalence increased to 1 .9% (HPD: 0 .8%–
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3 .3%) and peaked at 3 .3% (HPD: 1 .0%–6 .5%) among 55–64 
year olds before declining to 1 .9% (HPD: 0 .3%–5 .1%) in indi-
viduals 65 and older . A sub-analysis involving only subjects 
originally from the northern regions (Northern, Upper West, 
Upper East) suggested age-specific prevalence may be even 
higher in the North, with prevalence estimates of 6 .9% (HPD: 
3 .0%–11 .6%) among 25–34 year olds and increasing to 
12 .6% (HPD: 4 .5%–23 .2%) among individuals 55–64 years 
old . Conclusion: Significant age and regional differences 
in HCV prevalence exist in Ghana, with higher prevalence 
among individuals originating from the northern regions and 
among individuals ages 25–64, with very few cases observed 
among participants less than 25 years of age . Such findings 
suggest either an age cohort effect or transmission exposures 
that are low in childhood and increase with age .
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Association between Liver stiffness measurement and 
serum Wisteria floribunda agglutinin-positive Mac-2 
binding protein among Japanese patients with hepatitis 
B, C and NAFLD/NASH
Shinjiro Uchida, Kazumi Yamasaki, Kohei Hayashi, Yuki Kugi-
yama, Shigemune Bekki, Satoru Hashimoto, Akira Saeki, Shinya 
Nagaoka, Seigo Abiru, Atsumasa Komori, Hiroshi Yatsuhashi; 
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Background As optimal management of chronic liver disease 
depends on the degree of liver fibrosis, accurate, but non-in-
vasive evaluation of liver fibrosis is of importance . Though 
liver stiffness measurement (LSM) using Fibroscan and serum 
Wisteria floribunda agglutinin-positive Mac2 binding protein 
(M2BPGi) were novel, noninvasive, and reliable technique to 
assess the degree of liver fibrosis, trans-etiological compar-
ison between two parameters has not yet been available in 
the literature . The aims of this study were to assess the cor-
relation between LSM and serum M2BPGi levels among Jap-
anese patients with hepatitis B, C and NAFLD . Methods A 
total of 1,347 patients who underwent LSM between 2012 
and 2015 at our hospital were reviewed . 224 patients whose 
LSM value were invalid or failure were excluded . Among the 
remaining 1123 patients, 782 patients (282 patients infected 
with HBV, 450 patients infected with HCV, and 50 patients 
with NAFLD) were enrolled in this study . Serum WFA(+)M2BP, 
aspartate transaminase to platelet ratio index (APRI), and fibro-
sis index to platelet ratio index (FIB4) were simultaneously 
measured and calculated on the occasion of LCM . Results The 
baseline characteristics of eligible patients were 393(50 .3%) 
male with a median age of 64 .5 years . The median value of 
LSM, M2BPGi, APRI, and FIB4 were 5 .6 kPa (2 .3- 75 .0), 0 .9 
COI (0 .1-21 .0), 0 .5 (0 .1- 9 .1), and 2 .1(0 .2-23 .9), respec-
tively . Positive correlations between LSM and M2BPGi level 
(R2=0 .46, p<0 .001), APRI (R2=0 .43, p<0 .001), and FIB4 
(R2=0 .32, p<0 .001) were observed; multiple linear regres-
sion analysis revealed M2BPGi level as the most significantly 
associated factor (effect size=0 .46, p<0 .001) . Correlation 
coefficient between LSM and each fibrosis marker were as 
follows, in ascending order; HBV (R2=0 .16, p<0 .01), NAFLD 
(R2=0 .46, p<0 .01), and HCV (R2=0 .53, p<0 .001) . The diag-
nostic performance of M2BPGi, APRI and FIB4 were evaluated 
using receiving operating characteristic curve analysis; AUC of 
M2BPGi, APRI and FIB4 were 0 .83, 0 .83, 0 .78 in LSM level 

≥7, 0 .89, 0 .88, 0 .85 in LSM level ≥10, 0 .89, 0 .88, 0 .85 LSM 
level ≥13, respectively . The optimal cutoff values of M2BPGi 
which best predicted LSM level ≥7 and ≥13 were 1 .4 and 2 .7, 
respectively . The optimal cutoff values of M2BPGi which best 
predicted LSM level ≥7 in distinct etiologies (HBV, NAFLD, and 
HCV) were 0 .9, 1 .0 and 2 .0, respectively . Conclusions LSM 
values measured by Fibroscan were closely correlated with 
serum M2BPGi levels, compared to either APRI or FIB4, espe-
cially in hepatitis C patients . Consideration of the etiology of 
liver diseases is required with regard to the prediction of LSM 
by M2BPGi cutoff values .
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Association of low-density lipoprotein cholesterol with 
spontaneous clearance in HCV-infected patients
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Background. Host, viral and environmental interactions play a 
major role in the clinical outcomes of HCV infection . Sponta-
neous clearance (SC) may be associated with immunological 
mechanisms, as well as genetic and metabolic factors related 
with serum lipids . Therefore, Apolipoprotein E (ApoE) isoforms 
interacting with low-density lipoprotein cholesterol (LDL-c) could 
alter the course of the disease . Aim. To analyze the anthropo-
metric, metabolic and lipid alterations of SC patients and the 
association of ApoE alleles and LDL-c with SC . Methods. Totally, 
299 treatment-naïve, anti-HCV positive patients were included . 
Patients were classified in chronic hepatitis (CH) (n=206) who 
had at least two detectable viral loads (VL), and SC (n=93) after 
two undetectable VL in the last 12 months . A clinical record 
was elaborated for all participants . Body mass index (BMI) was 
evaluated by electric bioimpedance (InBody 3 .0) . Biochemical 
tests were accessed by dry chemistry assay . VL was determined 
by COBAS® TaqMan 48 HCV test . Liver damage was evalu-
ated by transitional elastography, and ApoE genotypes were 
identified by TaqMan Real-Time PCR . Results. No statistical 
differences were detected in age, gender, and risk factors for 
HCV infection between groups . However, BMI was higher in 
SC than CH, predominating more CH patients with normal 
weight than SC (36 .6% vs. 19 .5% p=0 .007) . Total cholesterol 
(CHol) and hypercholesterolemia (>200 mg/dl) was higher in 
SC than CH patients (184 .1 ± 43 .3 mg/dL vs. 148 .1 ± 43 .3 
mg/dL, p<0 .001 and 32 .6% vs. 9 .8% p<0 .001, respectively) . 
No significant differences were detected in insulin resistance 
and type 2 diabetes between SC and CH groups (55 .4% vs . 
43 .5% p=0 .072; 14 .1% vs. 7 .8% p=0 .183, respectively) . 
Liver damage was detected (37 .5%,18/48) in SC patients 
despite the low levels of ALT and AST (below 50 IU/mL each) . 
The ApoE e4 allele frequency was significantly higher in the 
SC patients compared to CH group (p=0 .042) . Also, in the 
e4 allele subgroup, total CHol and LDL-c values were higher in 
patients with SC compared to CH patients (193 ± 42 mg/dL 
and 125 .2 ± 35 .9 mg/dL vs. 160 .5 ± 45 mg/dL and 101 .9 
± 42 .4 mg/dL, respectively) . LDL-c, e4 allele and BMI were 
associated with SC (OR=0 .20, 95% CI 0 .10-0 .41, p<0 .001; 
OR=0 .55, 95% Cl 0 .313-0 .987, p=0 .042; OR=0 .37, 95% CI 
0 .18-0 .76, p=0 .007), whereas ALT was associated as a risk 
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factor for CH (OR=5 .67, 95% Cl 2 .69-11 .97, p>0 .001) . Con-
clusions. LDL-c, e4 allele, and BMI were independent factors 
for SC . Cholesterol and LDL-c levels modulated by genetics or 
dietary factors may influence the natural history and long-term 
outcome of HCV infection .
Disclosures:
The following people have nothing to disclose: Karina Gonzalez-Aldaco, Sonia 
Roman, Nora A Fierro, Erika Martinez-Lopez, Rafael Torres-Valadez, Maria 
Elena Trujillo-Trujillo, Arturo Panduro
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Higher liver volume is a non-invasive indicator of 
hepatic reserve in cirrhotic patients with HCV infection
Roberta K. Sefcik1, Jasnit Makkar2, Joshua Hartman3, Kian 
Bichoupan3, James F. Crismale3, Neal M. Patel3, Sweta Chek-
uri3, Sara C. Lewis2, Bachir Taouli2, Thomas Schiano3, Andrea 
D. Branch3; 1Department of Medical Education, Icahn School of 
Medicine at Mount Sinai, New York, NY; 2Department of Radiol-
ogy, Icahn School of Medicine at Mount Sinai, New York, NY; 
3Department of Medicine, Icahn School of Medicine at Mount 
Sinai, New York, NY
Background: New treatments for HCV allow the majority of 
patients to achieve a sustained virological response (SVR); 
however, many patients with advanced liver disease continue 
to have impaired liver function . Non-invasive tests are needed 
to predict their clinical course . Many centers routinely perform 
CT/MRI imaging on patients with advanced liver disease, pro-
viding data that can be used to calculate liver and spleen 
volumes . Aim: To assess pre-treatment liver volume as a pre-
dictor of post-SVR liver function . Methods: The study group 
was comprised of cirrhotic patients who achieved an SVR and 
who had impaired liver function, defined as serum albumin 
< 3 .4 g/dL, prior to the start of treatment . Pre-treatment liver 
and spleen volumes were calculated from CT/MRI images 
obtained within one year of the start of HCV treatment and 
were adjusted for ideal body weight using Vitrea software . 
Demographic, anthropometric and other medical record data 
were collected pre- and post-SVR . Logistic regression was used 
to identify factors associated with recovery of liver function, 
defined as a post-SVR albumin level ≥ 3 .4 g/dL . Results: The 
median pre-treatment age of the 49 patients was 61 years 
(IQR: 56 - 65) (n=49); albumin, 3 .0 g/dL (2 .8 - 3 .2); MELD 
score, 14 (IQR: 11 - 15); liver volume, 1264 mL (1078 - 1555); 
and spleen volume, 537 mL (366 - 839) . Liver function returned 
to normal in 59% (29/49) of the patients . Recovery (albumin 
normalization) was significantly related to higher liver volume 
pre-treatment [odds ratio (OR): 1 .2 per mL/kg, p=0 .008], 
lower spleen volume (OR: 0 .89 for every mL/kg, p=0 .032), 
and lower MELD score (OR=0 .56 for every 1-unit increase in 
MELD score, p=0 .002) . In a subgroup-analysis of 28 patients 
with a pre-treatment albumin ≤ 3 .0 g/dL, liver function returned 
to normal in 14 (50%) . There was a strong trend toward an 
association between recovery and higher liver volume (OR: 1 .2 
per mL/kg, p=0 .07) and lower spleen volume (OR: 0 .84 per 
mL/kg, p=0 .06) . Recovery was significantly related to lower 
MELD score (OR: 0 .62 for every 1-unit increase in MELD score, 
p=0 .04) . Quality control tests performed on liver explants 
(n=16) and spleen explants (n=8) of known volume revealed 
that liver and spleen volume computed from CT/MRI accurately 
estimated liver weight (median error = 6 .1%, IQR: 3 .5% - 12%) 
and spleen weight (median error = 15%, IQR: 4 .4% - 33%), 
validating the approach . Conclusions: Liver and spleen vol-
umes may be sensitive, non-invasive prognostic indicators of 
liver functional status in the growing number of patients with 

advanced liver disease who achieve an SVR . Acknowledge-
ments: DA 031095, DK 090317 .
Disclosures:
Kian Bichoupan - Consulting: Janssen, Gilead
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Cross-sectional Study of Chronic Kidney Disease Preva-
lence in association with Monoinfected patients Hepati-
tis C virus in ANRS CO-22 Hepather cohort
Hélène Fontaine1,2, Eric Thervet3,4, Vincent Bonnemains5, Laurent 
Alric6,7, Jean-Jacques Boffa8, Philippe Mathurin9, Bénédicte Sten-
gel10, Fabrice Carrat5,11, Stanislas Pol1,2, Linda Wittkop12; 1Hepa-
tology Unit, Cochin Hospital, Assistance Publique des Hôpitaux 
de Paris, Paris, France; 2INSERM U-818 and USM20, Institut Pas-
teur, Paris, France; 3Nephrology Unit, HEGP, APHP, Paris, France; 
4INSERM UMR970-PARCC, Paris Descartes University, Paris, 
France; 5UPMC Univ Paris 06, INSERM, Institut Pierre Louis d’épidé-
miologie et de Santé Publique (IPLESP UMRS 1136), Sorbonne 
Universités, Paris, France; 6Internal Medecine-Digestive Depart-
ment, CHU Purpan, Purpan, France; 7UMR152, IRD, Toulouse 3 
University, Purpan, France; 8Nephrology Department, Tenon Hos-
pital, Paris, France; 9Department of Hepatology and Gastroenter-
ology, CHRU Claude Huriez, Lille, France; 10U1018,Centre for 
Epidemiology and Population Health - Renal and Cardiovascular, 
INSERM, Villejuif, France; 11Unité de Santé Publique, Assistance 
Publique-Hôpitaux de Paris, Hôpital Saint Antoine, Paris, France; 
12Inserm U897, Centre of Epidemiology and Biostatistics, ISPED 
Bordeaux School of Public Health, CHU de Bordeaux, University 
Bordeaux Segalen, Bordeaux, France
Background: Patients with chronic HCV infection have an 
increased risk of chronic kidney disease (CKD) and kidney 
failure . Hepatitis C virus (HCV) is also more common in CKD 
patients than in the general population . The purpose of this 
study was to estimate the prevalence of CKD (stage ≥3) in 
HCV infected patients and to look for correlation with the liver 
disease severity . Patients and methods : We analyzed the esti-
mated glomerular filtration rate (eGFR) using CKDEPI formula 
in patients with a positive virus C serology in a multicenter 
observational prospective national cohort Hepather CO-22 
(n = 20802) . Exclusion criteria was kidney transplant recip-
ient . Results : The analysis included 8571 patients (pts) from 
HCV 12 456 pts . The characteristics were: 56% men;57 ± 
20 years;30% hypertensive;HCV since 17 ± 13 years;detect-
able HCV RNA in 96%;genotype 1, 2, 3, 4 and 5/6/7 in 
66%, 6%, 13%, 13% and 2%, respectively;40% of cirrhotic 
patients (96% Child A and MELD average 8 ± 3);and 59% 
previously treated with anti-viral combination C (including an 
association with interferon and ribavirin 67%) . The prevalence 
of an eGFR≤60 ml/min at inclusion was 6 .3% . In univariate 
analysis, risk factors were sex, age, BMI, duration of infection, 
HCV treatment, diabetes, hypertension, high cholesterol, level 
of education, a history of heart disease, liver transplantation, 
the genotype (without influence of the stage of fibrosis, cirrhosis 
and Child score) . In multivariate analysis, predictors of IRC 
were [Table 1] Conclusion : In ANRS C0-22 HEPATHER cohort, 
the CKD prevalence was 7 .3% and was associated with age, 
hypertension, diabetes, hypercholesterolemia, and history of 
cardiac disease but not the severity of the liver disease (cirrho-
sis, Child and MELD scores) . Longitudinal analysis will analyze 
the effect of anti-viral combinations on long-term renal function 
based on the usual nephropathy risk factors .
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Abvie, Verlyx; Consulting: Roche, Bayer
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Prevalence of naturally occurring HCV NS5A resis-
tance-associated substitutions by high-resolution 
sequencing technology in treatment naive genotype 1 
patients
Qian Chen1,2, Maria Buti3,4, Maria Eugenia Soria1, Josep Gre-
gori1,4, Celia Perales1,5, Francisco Rodriguez-Frias2,4, Damir 
Garcia-Cehic1,4, Maria Homs2,4, David Tabernero2,4, Leonardo 
Nieto2, Rafael Esteban3,4, Juan I. Esteban3,4, Josep Quer1,4; 1Liver 
Diseases Unit, Vall d’Hebron Research Institute, Barcelona, Spain; 
2Departments of Biochemistry and Microbiology, Hospital Uni-
versitari Vall d’Hebron, Barcelona, Spain; 3Liver Unit, Hospital 
Universitari Vall d’Hebron, Barcelona, Spain; 4Centro de Investi-
gación Biomédica en Red de Enfermedades Hepáticas y Diges-
tivas (CIBERehd), Instituto de Salud Carlos III, Barcelona, Spain; 
5Centro de Biología Molecular Severo Ochoa (CSIC-UAM), Con-
sejo Superior de Investigaciones Científicas, Madrid, Spain
Background  Since the development of direct acting antivirals 
(DAAs), sustained virologic response (SVR) rates in chronic 
Hepatitis C patients have increased dramatically with DAAs 
combination therapies . However, the presence of resistance-as-
sociated substitutions (RAS) with decreased susceptibility to 
DAAs within the viral quasispecies prior to therapy is con-
sidered as the main responsible of treatment failure and viral 
relapse . Currently, testing for RAS prior to first-line DAA ther-
apy is only recommended by clinical guidelines, for GT 1a 
patients (-Q80K) in Simeprevir based regimens and Elbas-
vir-based treatment . In the present work we have analyzed the 
baseline prevalence of NS5A RAS among 1a and 1b treat-
ment naïve patients in our geographic area by massive parallel 
sequencing using 454/GS-Junior platform . Methods A total of 
50 samples from treatment naïve chronic HCV patients have 
been selected, 18 G1a and 32 G1b . A fragment of 437nts of 
NS5A region have been amplified and sequenced using 454/
GS-Junior sequencing platform and compared to consensus 
sequences provided by Los Alamos Sequence Database . The 
cutoff of detection was 1% . The following RAS mutations have 
been considered in the present study: G1a (M28, L31, H58, 
E62, Y93) and G1b (L28, R30, L31, P58, Y93) . Results Over-
all, RAS at NS5A regions have been detected in 50% of G1 
patients (44% G1a and 53% G1b) . 16 .7% G1a and 28 .1% 
G1b patients present RAS with frequency above 15% . The 
most prevalent RAS in G1a was M28V/T followed by H58R, 
L31M and Y93H . For subtype 1b the most prevalent substitu-
tion was Y93H followed by R30H/Q, L31M and P58S . The fre-
quency of RAS ranged from 0 .47% to 99 .57% in G1a patients 
and from 0 .44% to 100% in G1b . Interestingly, 11 .1% of 
G1a and 28 .1% of G1b patients have Y93H substitution at 

baseline, which has been associated with reduced susceptibil-
ity to Daclatasvir, Ledipasvir and Ombitasvir . In G1a samples 
Y93H is observed as a minority mutant while in G1b, 22% of 
the Y93H carriers showed the mutation in 100% of sequences . 
Conclusions High-resolution HCV-sequencing technology is a 
good tool to study RAS . This methodology reveals a high prev-
alence of RAS in NS5A region in Spain, however, the clinical 
significance of each variant is dependent of the frequency and 
the type of RAS, and in this sense, Y93H has shown higher 
level of DAA resistance than other substitutions . Besides, here 
we show that the prevalence of each RAS is subtype-depen-
dent, and for instance Y93H is more prevalent in subtype 1b 
compared with 1a . It is still unknown which is the minimal fre-
quency at which a minority RAS is clinically relevant .
Disclosures:
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Clearance of the hepatitis C virus without treatment 
occurs more often than traditionally reported
Gia Tyson, Philip Oravetz, Susan Montz, Shobha Joshi, George 
Therapondos, Natalie H. Bzowej, Aldo Russo, Nigel Girgrah; 
Ochsner Health System, New Orleans, LA
Introduction: Hepatitis C virus (HCV) infection is the most com-
mon chronic blood borne infection in the United States and 
accounts for significant morbidity and mortality . There have 
been increasing efforts to perform birth cohort screening to get 
this high risk group diagnosed and treated for HCV . It is usu-
ally reported that 75-85% of people exposed to HCV develop 
chronic infection . Our group conducted a study to determine 
if the traditionally reported rates of developing chronic HCV 
are consistent with rates of chronic HCV we see in the era of 
birth cohort screening . Methods: Our health system consists 
of 15 hospitals and 63 health centers . The electronic medical 
record, Epic, was integrated into the entire health system by 
January 2014 . Therefore, from January 2014- June 2016 we 
have been able to collect data on all patients within the health 
system born between 1945-1965 who have been screened 
for HCV with HCV antibody (Ab) testing . We then identified 
those who were tested for HCV RNA . We calculated the per-
centage of patients HCV Ab+, then calculated the percentage 
of patients HCV RNA+ . Results: In 2014, there were 20,171 
patients who were screened for HCV, of which 968 (4 .8%) 
tested positive . There were 778 (80 .4%) patients with HCV 
RNA tests, of which 495 (63 .6%) tested positive for chronic 
infection . In 2015, there were 21,053 patients screened for 
HCV, of which 1,092 (5 .2%) tested positive . There were 634 
(58 .1%) patients with HCV RNA tests, of which 367 (57 .9%) 
tested positive . In the first 6 months of 2016, there were 9,070 
patients who were screened for HCV, of which 414 (4 .6%) 
tested positive . There were 174 (42 .0%) patients with HCV 
RNA tests, of which 73 (42 .0%) tested positive . Conclusion: 
Based on our large health system 42-64% of patients born 
between 1945-1965 develop chronic HCV infection of those 
exposed to HCV; therefore, 36-58% of patients exposed to 
HCV clear virus without treatment . This percentage of clear-
ance is higher than the typically reported 15-25% of patients 
who clear HCV without treatment . It is likely that spontaneous 
clearance of HCV is more common than previously expected .
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Is cirrhosis reversible in patients with hepatitis C and 
decompensated liver disease? Explant histology in 
patients with sustained virologic response
Allison Kwong1, W. Ray Kim1, John Higgins2; 1Division of Gastro-
enterology and Hepatology, Stanford University School of Medi-
cine, Stanford, CA; 2Pathology, Stanford University, Stanford, CA
Background/Aim: With the advent of highly effective antivi-
ral therapy against hepatitis C virus (HCV) infection, patients 
with decompensated cirrhosis are able to achieve sustained 
virologic response (SVR) . There is widespread optimism that 
eradication of HCV would lead to reversal of cirrhosis, thus 
obviating the need for liver transplantation (LTx) . Explants from 
LTx recipients present an opportunity to accurately assess histo-
logical changes of the liver after SVR in patients with already 
advanced liver disease . Methods: Institutional databases and 
medical records were reviewed to identify adult liver transplant 
recipients with HCV . Patients were divided into (1) SVR ver-
sus (2) non-SVR groups, the latter being defined as viremia at 
the time of LTx . Patients were stratified by presence of HCC . 
Explant liver specimens were retrieved and reviewed by a sin-
gle pathologist . Fibrosis stage, grade of inflammation, nod-
ule size, and overall histological description were compared 
between the two groups . Results: Of the 349 adult patients 
who underwent LTx between 2011 and 2016, 149 had a 
primary diagnosis of HCV . 30 patients achieved SVR prior to 
LTx . Of the remaining patients (non-SVR), 30 were selected and 
matched by age, MELD categories and year of transplantation . 
To date, five SVR explants have been reviewed and charac-
terized completely (Table 1) . All patients exhibited advanced, 
stage 4 fibrosis with varying degrees of inflammation (grade 
0-2) and nodule size, regardless of how recently they achieved 
SVR . The study is ongoing, and complete data in SVR and 
non-SVR patients will be available at the time of presentation . 
Conclusion: Although the sample size to date is small, marked 
regression of cirrhosis was not observed . HCV patients with 
decompensated liver disease may have cirrhosis that is too far 
advanced to regress . Complete analysis of the study samples 
may suggest that HCV therapy in LTx candidates should be 
individualized . For some patients, postponement of antiviral 
therapy until post-LTx may be advantageous, particularly in 
regions with a high median MELD score .

Table 1 . Explant characteristics in 5 selected patients with HCV 
cirrhosis and SVR .
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Excess risk of extrahepatic cancers among hepatitis C 
virus infected
Fatma M. Shebl; CDE, Yale School of Public Health, New Haven, 
CT
Background: Approximately 5 million Americans live with 
hepatitis C virus (HCV) infection . Since 2010, the incidence 
of acute HCV infection is rising . Therefore, it is expected to 
observe an increase in HCV-related morbidity and mortality, 
including cancer . Excess risk of liver cancer among HCV-in-
fected is well documented . However, the excess risk of other 
extrahepatic cancers are less documented . Of the extrahepatic 
cancers, non-Hodgkin lymphoma, thyroid, pancreatic and mul-
tiple myeloma have been observed . Therefore, we examined 
risk of extrahepatic cancers as well as the possible mediating 
mechanisms among HCV-infected subjects compared to non-
HCV-infected . Methods: The Surveillance, Epidemiology, and 
End Results (SEER) Medicare-linked (SEER-Medicare) database 
was used to assess cancer risk among 65 years and older 
in the United States . We used HCV ICD-9 codes to classify 
subjects as HCV positive if their claims included any of the fol-
lowing: 070 .41, 070 .44, 070 .51, 070 .54, 070 .70, 070 .71, 
or V02 .62 . The study included 1,029,695 cancer cases as 
well as 100,000 frequency matched controls . We used uncon-
ditional logistic regression to calculate adjusted odds ratios 
(ORs) and 95% confidence intervals (CI) adjusting for the 
matching variables including age, sex, and calendar year . 
For each cancer, we examined the cancer-specific mediating 
mechanisms using structural equation modeling (SEM) . Results: 
In the multivariable model, individuals with HCV infection had 
higher likelihood of overall cancer [OR (95% CI); 1 .39 (1 .23, 
1 .57)], lip cancer 2 .00 ( 1 .05, 3 .80), stomach 1 .33 ( 1 .04, 
1 .72), anorectal 2 .20 ( 1 .30, 3 .72), intrahepatic cancers 3 .21 
( 1 .90, 5 .44), NHL 1 .46 ( 1 .22, 1 .75), acute myeloid leu-
kemia 1 .64 ( 1 .15, 2 .33), non-epithelial skin cancer 1 .73 ( 
1 .05, 2 .84), and pancreatic cancer 1 .36(1 .09-1 .69) . Diabe-
tes was the main mediator through which HCV infection might 
operate . Other mediators included pancreatitis for pancreatic 
cancer and peptic ulcer for stomach cancer . Conclusion: HCV 
is a potential risk factor for several inflammation-related and 
immune-related types of cancer . The associations of HCV infec-
tion and cancers are partially mediated by diabetes, and other 
cancer-specific factors such as pancreatitis and peptic ulcer . 
Further studies are needed to identify the mechanisms by which 
HCV infection may induce extrahepatic cancers .
Disclosures:
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Direct Acting Anti-Viral (DAA) Therapy for Chronic Hep-
atitis C Virus (HCV) Infection Is Associated with Regres-
sion of Liver Fibrosis, Assessed by Serial Transient 
Elastography (Fibroscan)
Justin Chan1,2, Neliswa Gogela5, Hui Zheng3,2, Sara Lammert1,2, 
Tokunbo Ajayi4,2, Zachary Fricker4,2, Arthur Y. Kim1,2, Gregory 
K. Robbins1,2, Raymond T. Chung4,2; 1Infectious Diseases Unit, 
Massachusetts General Hospital, Boston, MA; 2Harvard Medical 
School, Boston, MA; 3Biostatistics Center, Massachusetts General 
Hospital, Boston, MA; 4Department of Medicine, Massachusetts 
General Hospital, Boston, MA; 5Division of Hepatology, University 
of Cape Town, Cape Town, South Africa
Background: Liver fibrosis stage determines clinical outcomes 
from chronic HCV infection . Those who achieved sustained 
virologic response (SVR) with interferon-based therapies had 
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regression of fibrosis over time . This study aimed to assess the 
effect of HCV DAA therapy on changes in liver fibrosis, using 
transient elastography (Fibroscan) . Methods: Patients being 
treated with DAA therapy for chronic HCV were enrolled in this 
prospective cohort study . We performed pre-treatment baseline 
Fibroscans, then repeat scans at end of treatment (EOT) and 
12 months post-treatment . The primary outcome was signifi-
cant improvement in liver fibrosis (>30% decrease in Fibro-
scan score 12 months after treatment), relative to baseline . 
Multivariable logistic regression analysis was used to control 
for confounding . Signed rank test was used to assess change 
in liver stiffness measurement (LSM) between time points . 
Results: Of the 47 patients who have completed the protocol, 
27 (57 .4%) had significant baseline liver fibrosis (LSM >7 .3 
kPa), and 27 (57 .4%) were treatment-experienced . SVR rate 
was 95 .7% . The primary outcome of >30% improvement in 
LSM was met in 24 (51 .1%) patients . The 2 relapsers did not 
reach this outcome . Of those with baseline Metavir stage ≥F3 
(LSM >8 .5 kPa), 9/23 (39 .1%) improved to <F2 (LSM ≤7 .3 
kPa) (cutoffs from reference 1) . Baseline LSM >7 .3 kPa was 
associated with reaching the primary outcome, and remained 
significant after controlling for BMI and elevated ALT (OR=8 .8; 
95% CI 1 .9-37 .2) . In this subgroup (baseline LSM >7 .3 kPa), 
median intra-patient change in LSM between pre-treatment 
and 12 months post-treatment was -4 .5 kPa (IQR -7 .1, -2 .0; 
P<0 .0001) . Conclusions: Treatment of chronic HCV with DAAs 
leads to clinically relevant reduction in liver fibrosis over the 
first year post-treatment, measured by Fibroscan, even after 
controlling for BMI and elevated ALT . This outcome was more 
likely in those with baseline significant liver fibrosis, with some 
experiencing improved Metavir fibrosis stage . Reference: 1 . 
Tapper EB, Castera L, Afdhal NH . Clin Gastroenterol Hepatol 
2015;13:27–36 .

Disclosures:
Gregory K . Robbins - Grant/Research Support: Gilead, Xbiotech
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
The following people have nothing to disclose: Justin Chan, Neliswa Gogela, Hui 
Zheng, Sara Lammert, Tokunbo Ajayi, Zachary Fricker, Arthur Y . Kim

804
Direct-acting antiviral treatment patterns among hepa-
titis C patients with advanced chronic kidney disease: a 
retrospective cohort study
Amanda W. Singer, Brian L. McNabb, Anu O. Osinusi, Diana M. 
Brainard, Marcus Littman, Anne-Ruth van Troostenburg de Bruyn, 
Anand P. Chokkalingam; Gilead Sciences, Foster City, CA
Background: Patients with chronic hepatitis C virus (HCV) 
infections and advanced chronic kidney disease (CKD) have 
faced substantial barriers to treatment . There are limited data 
on current HCV treatment patterns with direct-acting antiviral 
(DAA) therapies in patients with HCV and advanced CKD . 
We examined US administrative claims data to characterize 
treatment uptake among patients with HCV and advanced CKD 
in the DAA era . Methods: All patients with chronic HCV and a 

claim for advanced CKD (stages IV or V or end stage renal dis-
ease) enrolled between January 2010 and March 2015 were 
included . Differences in the treated and untreated advanced 
CKD populations at baseline (i .e . prior to or up to one year 
following first HCV claim) were analyzed by chi-square tests . 
The proportion of advanced CKD patients initiating treatment 
and the distribution of treatment regimens was examined per 
calendar year for 2012-2014 . Results: 179,804 adult patients 
with chronic HCV were identified, of which 15 .2% received 
any anti-HCV treatment during the observation period . 3 .3% 
of total HCV patients (N=5857) had a diagnosis of advanced 
CKD; most were between the ages of 45 and 64 years (75 .7%) 
and male (69 .5%), and 41 .6% had a claim for dialysis at 
baseline . 9 .3% of advanced CKD patients (N=545) ever 
received anti-HCV treatment; of these, 303 had an advanced 
CKD claim prior to treatment start . Compared to untreated 
advanced CKD patients, advanced CKD patients treated for 
HCV were more likely to be under 65 years of age, male, 
and have a diagnosis of cirrhosis; and were less likely to have 
diagnoses of anemia or type 2 diabetes or to have received 
dialysis at baseline . Treatment uptake and median duration by 
year is shown below . In 2012 and 2013, the most common 
regimens among treated advanced CKD patients were ribavirin 
(RBV) + interferon (IFN) (2012: 50 .0%; 2013: 39 .0%) and tel-
aprevir + RBV + IFN (2012: 25 .0%; 2013: 17 .1%) . In 2014, 
92 .4% of treated patients received a sofosbuvir (SOF)-contain-
ing regimen, including SOF + simeprevir (35 .3%), SOF + RBV 
(22 .9%), and ledipasvir/SOF (18 .2%) . Conclusion: A growing 
number of patients with chronic HCV and advanced CKD are 
treated for HCV despite recognized treatment limitations in this 
population . Treatment uptake has increased with greater avail-
ability of DAAs, with the majority of treated patients receiving 
SOF-based regimens in 2014 .
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Is there any place for non-invasive markers of fibrosis 
predicting the development of complications in patients 
with Child-Pugh A post hepatitis C cirrhosis (ANRS 
CO12 CirVir prospective cohort)?
Jean-Pierre H. Zarski1,2, Sandra David-tchouda6,5, Candice 
Trocme4, Marie Noelle Hilleret1,2, Jennifer Margier6,5, Carole 
Cagnot7, Françoise Roudot-Thoraval3, Pierre Nahon3; 1Gastroen-
terology and Hepatology, CHU de grenoble, Grenoble, France; 
2CRI INSERM U-823, Grenoble, France; 3Statistiques, CHU de 
creteil, Creteil, France; 4Biochimie, CHU de Grenoble, Greno-
ble, France; 5CIC 1406 INSERM, Grenoble, France; 6Univer-
site Grenoble Alpes, TIMC-Imag UMR 5525, Grenoble, France; 
7ANRS, Paris, France
There are no specific marker predicting the development of 
any complication in patients with Child-Pugh A post hepatitis 
C cirrhosis, sustained virological response excepted . The aim 
of the study was to analyze the place of surrogate markers 
of fibrosis in a french national multicenter prospective cohort 
of HCV-infected patients with biopsy-proven cirrhosis (ANRS 
CO12 CIRVIR) included in 35 centers in order to predict the 
development of complications especially HCC . This study was 
a case control study ratio (1/4), the main events were col-
lected on a 36 month period and were HCC, ascites, digestive 
hemorrage . Actitest-Fibrotest, Fibrometer 3G, performed inde-
pendently in one lab, and fibroscan were analysed every 6 
months between months 0 to 36 . Our multivariate analysis took 
into account confounding factors, matching and changes in 
markers with time (conditional logistic regression and mixed-ef-
fects model) . We included 136 cases (74/136 had HCC) and 
270 controls (cirrhotic patient without any liver related events) . 
In all groups mean age was 58±10 years, 65% were males 
 .The 2 groups were comparable for comorbidities (diabetes, 
kidney failure, HA, dyslipidemia) and all viral factors, except 
for SVR (66 .8% vs 29 .1%, p <0 .001), and lab data (bilirubin, 
gammaGT, platelets, TP) . Results were systematically adjusted 
on SVR . From D0 onwards, a significant difference between 
cases and controls was systematically found for the mean 
marker scores and persisted between D0 and M36: Fibrotest: 
0 .72±0 .18 vs 0 .84±0 .10; Fibrometer 3G (fibrosis: 0 .72±0 .13 
vs 0 .94±0 .06, 0 .85±0 .13 vs 0 .94±0 .06; ); and FibroScan: 
17 .0±11 .2 vs 22 .5±12 .8 (p<0 .0001) . This significant dif-
ference was found in SVR patients except for Fibroscan . The 
kinetics between D0 and M36 showed few clinically relevant 
changes, thus multivariate exploration of the predictive value 
of the tests was carried out for D0 . After adjusting for SVR, all 
markers remained associated with the occurrence of a com-
plication . To conclude, all surrogates markers of fibrosis are 
able to early predict the occurrence of complications especially 
HCC in patients with post hepatitis C cirrhosis . Markers kinetic 
do not give any additional information . We hereby propose 
to monitor more accurately patients with high initial values, 
threshold remaining to be determined .
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Flow Mediated Dilation may be an indirect measure of 
liver stiffness in HCV genotype 1 related chronic hepa-
titis
Tommaso Bucci, Mario Masarone, Andrea Aglitti, Rosa Caruso, 
Pasqualina Di Siervi, Marie Francoise Tripodi, Marcello Persico; 
Medicina Interna ed Epatologia, Università degli studi di Salerno, 
Salerno, Italy
Introduction: Brachial Flow Mediated Dilation (FMD) is a well-
known non-invasive method to assess endothelial function . In 
chronic liver disease, endothelial function was shown impaired 
suggesting a significant correlation among liver damage, sinu-
soidal endothelial function and liver stiffness . Aim and Meth-
ods:To investigate the relationship between endothelial function 
and liver stiffness we performed a cross-sectional study includ-
ing 100 consecutive HCV Genotype 1 patients who underwent 
a complete clinical and laboratory screening for HCV infection . 
Liver stiffness was assessed by transient-elastography (TE) . FMD 
and Carotid Intima-Media Thickness (c-IMT) were evaluated 
by 2-d ultrasound . Mean age was 62±12,5 years and 41,8% 
were woman . Based on TE score and according to liver fibrosis 
(Metavir score) patients were grouped as it follows: F0:14%; 
F1:19%; F2:10%; F3:20%; F4:37% . Results show a significant 
inverse linear correlation between FMD and TE until the value 
of 20kPa of stiffness (p<0,001) . For TE higher than 20kPa the 
correlation shown not significant although the tendency of FMD 
enhancement was of note . In the whole population with Spear-
man test, FMD was inversely correlated with TE (p<0 .001), 
age (p=0 .002), male sex (p=0 .002), GGT (p=0 .035), low 
PLT (p=0 .001), APRI (p<0 .001), c-IMT (p=0 .003) and directly 
with unconjugated bilirubin (p=0 .014) . At the multivariate 
regression analysis only TE (p<0 .001), c-IMT (p=0 .003) were 
inversely, and unconjugated bilirubin (p=0 .031) directly, 
associated with FMD . Further sub analysis was conducted in 
patients with TE>20kPa (n=30) and <20kPa (n=70) . In patients 
with TE>20 kPa at the multivariate analysis only unconjugated 
bilirubin (p=0 .031) and low albumin (p=0 .012) were directly 
correlated with FMD . While in the group with TE <20 kPa the 
only independent factors inversely associated with FMD were 
TE (p=0 .017) and c-IMT (p=0 .001) . In conclusion an impaired 
FMD is significantly associated to a worst TE in chronic HCV 
related hepatitis . In patients with sickest disease, the liver fail-
ure, surprisingly, seems to be associated with a reconstituted 
endothelial function .
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Marcello Persico - Advisory Committees or Review Panels: abbvie; Grant/
Research Support: gilead
The following people have nothing to disclose: Tommaso Bucci, Mario Masa-
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Risk of colonic neoplasia in patients with chronic hepa-
titis C
Matthew Conti1, John E. Poulos2, Valentin Milanov3; 1School of 
Osteopathic Medicine, Campbell University, Buies Creek, NC; 
2Fayetteville Gastroenterology Associates, Fayetteville, NC; 3Math-
ematics and Computer Science, Fayetteville State University, Fay-
etteville, NC
Introduction- Evidence indicates that patients with chronic hep-
atitis C (CHC) have an increased risk of neoplasia . Data from 
tertiary referral centers suggests that HCV may be an inde-
pendent risk factor for colonic neoplasia . However, the link 
between colon cancer and CHC in a community setting has not 
been extensively studied . Goal- The goal of this study was to 
determine if patients with CHC undergoing colonoscopies have 



398A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

an increased risk of colonic neoplasia . Methods- Colonoscopy 
data were retrospectively collected and compared for patients 
with CHC and controls who underwent screening (N=370) and 
surveillance (N=126) between 1993 and 2016 . Patients were 
matched for age, sex, and race . Data based on polyp size 
and histology was collected . Regression analysis was applied . 
Results- The screening data consists of 185 patients with CHC 
and 185 non-hepatitis controls . The surveillance data consists 
of 67 CHC and 59 patients without chronic liver disease . Anal-
ysis of screening data indicated that patients with CHC had a 
greater number of adenomas in comparison to controls (70% 
vs 45%; p<0 .001, respectively) . A trend towards advanced 
neoplasia was seen in the CHC group (8% vs 4%; p<0 .15) . 
Patients with CHC had a greater number of polyps larger than 
0 .75 cm in comparison to controls (31% vs 19%; p< 0 .05, 
respectively) . Regression analysis indicated the independent 
risk factors of CHC and male sex for the development of 
colonic neoplasia . The odds of having polyps in CHC patients 
was 55% higher than the odds of having polyps for controls 
(odds ratio 3 .55, 95% confidence interval [CI]: 2 .16, 5 .94) . 
For the surveillance data, the total number of patients with 
polyps was higher in the CHC group than controls (70% vs 
47%, p<0 .05) . There was a higher proportion of patients with 
tubular adenomas in the CHC group . (61% vs 46%, p=0 .12) . 
There was a trend for patients with CHC having polyps larger 
than 0 .75 cm in comparison to controls (25% vs 19%, p=NS) . 
For surveillance data, regression analysis revealed CHC as an 
independent risk for the development of colonic neoplasia . The 
odds of having polyps for CHC patients were 227% higher 
than the odds for control patients (odds ratio 3 .27, 95% CI: 
1 .37, 8 .25) . Conclusion- This study concludes an association 
between HCV infection and increased numbers of polyps and 
more advanced neoplasia in patients undergoing screening 
colonoscopy . CHC patients undergoing surveillance had a 
greater odds of polyp formation than controls . Further research 
should determine if this high risk population should undergo 
screening at an earlier age and/or at decreased intervals .
Disclosures:
The following people have nothing to disclose: Matthew Conti, John E . Poulos, 
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Clinical evaluation of liver fibrosis and hepatocarcino-
genesis using a novel glycobiomarker Wisteria flori-
bunda agglutinin+ - Mac-2 binding protein (M2BPGi)
Takako Inoue1, Yuji Tsuzuki1,3, Etsuko Iio2, Kumiko Ohne1, Nob-
oru Shinkai3, Tomoyuki Ohike1, Takaaki Goto1, Shigeru Sato1, 
Yasuhito Tanaka1,3; 1Clinical Laboratory, Nagoya City University 
Hospital, Nagoya, Japan; 2Department of Gastroenterology and 
Metabolism, Nagoya City University Graduate School of Medical 
Sciences, Nagoya, Japan; 3Department of Virology and Liver Unit, 
Nagoya City University Graduate School of Medical Sciences, 
Nagoya, Japan
Background: Recently, a novel glycobiomarker Wisteria flo-
ribunda agglutinin+ - Mac-2 binding protein (M2BPGi) has 
been available for evaluation of liver fibrosis . The aim of this 
study was to assess the association between serum M2BPGi 
level and 1) progression of fibrosis and hepatocarcinogene-
sis, and 2) cumulative survival rate and carcinogenesis rate in 
patients with hepatitis C virus (HCV) . Methods: This study proto-
col was approved by the appropriate institutional ethics review 
committees . Serum M2BPGi levels were measured by HISCL 
M2BPGi (Sysmex Co ., Japan) from 128 HCV-infected patients 
who were histopathologically diagnosed as F3 or F4 in our 
hospital from January 1998 to August 2014 . All F4 patients 

were diagnosed as Child-Pugh Class A . The numbers of F3 or 
F4 patients were 44 (non-hepatocellular carcinoma [HCC]/ 
HCC=30/14) and 84 (non-HCC/HCC=49/35), respectively . 
The median age was 65 (29-85) and male was 74 (57 .8%) . 
Seventy-nine patients without HCC at baseline were ana-
lyzed for survival and carcinogenesis rates during a median 
of 51 months (1-195) . For statistical analyses, chi-square test 
or Mann-Whitney U test were used . Both cumulative survival 
rate and carcinogenesis rate were calculated by the Kaplan-
Meier method . Results: 1) Serum M2BPGi levels (C .O .I) were 
significantly higher in patients with F4 (non-HCC/HCC=7 .2 
[0 .9-19 .3]/7 .0 [0 .5-39 .2]) than F3 (non-HCC/HCC= 2 .0 
[0 .5-14 .0] /3 .5 [1 .0-8 .4]) (p<0 .001) . In F3 and F4, serum 
M2BPGi levels did not differ significantly between patients with 
HCC and without HCC . 2) In F3 or F4 patients without HCC 
(n=79), five/eight years survival rates of high M2BPGi group 
(≥4, n=39) were 78%/48%, respectively, whereas those of 
intermediate M2BPGi (1-4, n=33) were 100%/82%, respec-
tively . No one died in patients with low M2BPGi (<1, n=7) . 
The survival rate differed significantly among the three groups 
(p=0 .0041) . HCC incidence in patients with high M2BPGi was 
higher than in those with low M2BPGi (p=0 .0019) . Cumulative 
carcinogenesis rates in patients with high M2BPGi were 48 .7% 
after 4 years, contrasted with 16 .9% in patients with intermedi-
ate M2BPGi and 0% in patients with low M2BPGi . The cumula-
tive carcinogenesis rate differed significantly among the three 
groups (p = 0 .002) . All of the 7 patients without HCC who died 
within 60 months were diagnosed as F4 with high M2BPGi 
(16 .3 [7 .7-18 .9]), and the period before dying was 29 months 
(3-58) . Conclusions: Serum M2BPGi is useful for diagnosis of 
F4 despite the existence of HCC, and the patients with high 
M2BPGi had poor prognosis . Assessing serum M2BPGi would 
be diagnostic utility for predicting carcinogenesis and survival 
in patients with advanced fibrosis .
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Viral eradication reduces all-cause mortality in chronic 
hepatitis C patients with advanced liver fibrosis: a pro-
pensity score analysis
Toshifumi Tada1, Takashi Kumada1, Hidenori Toyoda1, Natsuko 
Kobayashi1, Junko Tanaka2; 1Ogaki Municipal Hospital, Ogaki, 
Japan; 2Hiroshima Univiersity, Hiroshima, Japan
Background & Aims Eradication of hepatitis C virus (HCV) by 
interferon (IFN)-based therapy has been reported to reduce 
all-cause mortality rates in patients with chronic HCV (CHC) 
infection . However, the impact of HCV eradication on non–
liver-related mortality including the causes of death has not 
been sufficiently investigated in CHC patients with advanced 
liver fibrosis . Methods We enrolled 784 CHC patients with 
advanced liver fibrosis (APRI>1) . Causes of death, incidence 
of hepatocellular carcinoma (HCC), and all-cause mortality 
including non–liver-related diseases, were analyzed . Results 
Of these 784 patients, 170 achieved sustained virological 
response (SVR) (eradication of HCV) by IFN-based therapy 
(IFN-SVR) or 614 did not receive IFN-based therapy (non-IFN 
patients) (Cohort 1); of these, 130 were selected from IFN-
SVR (n=65) and non-IFN (n=65) groups using propensity score 
matching (Cohort 2) .The median follow-up duration was 10 .3 
years . In Cohort 1 patients, mortality rates from non–liver-re-
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lated diseases were 63 .6% (7/11) in IFN-SVR patients and 
36 .3% (95/262) in non-IFN patients, respectively . In Cohort 
2 patients, mortality rates from non–liver-related diseases were 
66 .7% (2/3) in IFN-SVR patients and 56 .0% (14/25) in non-
IFN patients, respectively . The eradication of HCV reduced 
all-cause mortality (hazard ratio (HR), 0 .105; 95% confidence 
interval (CI), 0 .032–0 .349) including non–liver-related mortal-
ity (HR, 0 .147; 95% CI, 0 .034–0 .635), and the incidence of 
HCC (HR, 0 .195; 95% CI, 0 .083–0 .454) . Conclusions Eradi-
cation of HCV reduced not only liver-related mortality but also 
non–liver-related mortality in CHC patients with advanced liver 
fibrosis .
Disclosures:
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Per-contact infectivity of HCV infection and reinfection 
in association with receptive needle sharing exposures 
in a prospective cohort of young injection drug users in 
San Francisco, CA 
Yuridia Leyva1, Kimberly Page1, Stephen Shiboski3, Judith A. 
Hahn4, Jennifer Evans5, Erik Erhardt2; 1Internal Medicine, Univer-
sity of New Mexico Health Sciences Center, Albuquerque, NM; 
2Mathematics & Statistics, University of New Mexico, Albuquer-
que, NM; 3Department of Epidemiology & Biostatistics, University 
of California, San Francisco, San Francisco, CA; 4Medicine, Uni-
versity of California-San Francisco School of Medicine, San Fran-
cisco, CA; 5Department of Epidemiology & Biostatistics, University 
of California San Francisco, San Francisco, CA
Sharing needles and ancillary injection drug equipment places 
people who inject drugs (PWID) at risk for hepatitis C virus 
(HCV), a highly infectious blood-borne infection . The availabil-
ity of data on HCV infectivity in the context of injecting with 
another person’s previously used needle is limited . Our goal 
was to estimate the per-contact probability of HCV infection 
and reinfection accompanying injection with previously used 
needles, classified as receptive needle sharing (RNS) . A prob-
abilistic exposure model linking observed HCV infection out-
comes to self-reported RNS exposure was applied to data from 
the UFO Study, a prospective observational cohort study of 
784 active PWID under age 30 who were surveyed and tested 
quarterly for HCV between 2003-2008 and 2010-2014 in 
San Francisco, California . For each participant, the first survey 
with an HCV-negative status up through the first survey with an 
HCV-positive status was selected, returning 118 participants in 
the analysis . A maximum likelihood estimate considering RNS 
yields a per-contact HCV infectivity ranging between 0 .89% 
and 1 .62% among HCV susceptible groups . Table 1 shows the 
per-contact probability of HCV (and 95% bootstrap confidence 
intervals) among the different susceptible groups who became 
infected or reinfected at least once . The strengths of this study 
include the ability to assess infectivity specifically from data 
on receptive needle sharing contacts (vs . ‘sharing needles’), 
as well as the short (3-month) recall and HCV testing periods 
to ascertain these exposure and outcome events . These factors 
likely account for the higher infectivity estimates than found 
by others of 0 .57% (95% CI 0 .32%, 1 .05%) (Boelen et al . 
2014) . This analysis fills an important gap in information due 
to its focus on per-contact probability of HCV in association 
with RNS, a primary route of HCV transmission among PWID . 
Results can inform models and research on the impact of pre-
vention scale up and population level impact . Reducing RNS 
and frequency of RNS will contribute to reducing the spread 
of HCV .

Per-contact probability of HCV acquisition associated with RNS
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Predicting Hepatocellular Carcinoma in Hepatitis C 
Patients by Analysis of APRI Score Progression Pattern
Jeremy M. Mason1, Peter Richardson2, Fasiha Kanwal2, Paul K. 
Newton3, Peter Kuhn1, Jennifer R. Kramer2; 1Biological Sciences, 
University of Southern California, Los Angeles, CA; 2Michael E. 
DeBakey VA Medical Center and Baylor College of Medicine, 
Houston, TX; 3Aerospace and Mechanical Engineering, University 
of Southern California, Los Angeles, CA
Background Approximately 2-6% of hepatitis C virus (HCV) 
patients with cirrhosis will develop hepatocellular carcinoma 
(HCC) in their lifetime . The aspartate aminotransferase to plate-
let ratio index (APRI) score is a non-invasive measure of fibro-
sis that can be used to determine the risk of advanced liver 
disease . While APRI scores can fluctuate over the course of 
the disease and appear random, we explored the possibility 
that specific patterns can be used as diagnostic measures in 
certain groups of HCV patients . Methods Using the Veteran 
Health Administration HCV Clinical Case Registry, we isolated 
a set of 34,268 HCV patients (17,134 HCV antibody+ and 
RNA+ cases propensity matched to 17,134 HCV antibody+ 
and RNA-) . Patients were required to have a minimum of two 
APRI scores in separate years and no prior existing evidence 
of cirrhosis or HCC . For each year in the study, we classify 
each patient using lab data based on their median APRI score 
in that year or ICD-9 code into 8 clinical stages including 
APRI: 0-1, APRI: 1-1 .77, APRI: > 1 .77, compensated cirrho-
sis, decompensated cirrhosis, HCC, transplant (post-transplant 
care), and death . Data and models are analyzed on a web-
page that has the capability of displaying multiple interactive 
figures of patient subgroups (e .g . age, race, gender, alcohol 
abuse, etc .) for side-by-side comparisons . Results Based on the 
defined stages recorded in each year, we illustrated disease 
progression for the population as tree ring diagrams spanning 
a 14 year period, overall and by subgroups . For example, we 
analyzed age groups of 20-49, 50-64, and 65-100 y/o and 
observed that while many of the older population died early on 
in the study, the middle population had more distinct pathways 
(304 paths compared to 218 in the younger and 157 in the 
older) . Based on these stage progression paths, we created 
Markov chain models that are used to run Monte Carlo simula-
tions to simulate HCV progression to advanced liver disease . 
We found that the younger population had greater probabil-
ities of fluctuating APRI scores before progression to advance 
liver disease, and that this can be used as a measure to pre-
dict future outcomes . Conclusions APRI scores are a powerful 
diagnostic tool for measuring progression to advanced liver 
disease, and the patterns that emerge in fluctuating scores are 
easily viewed as tree ring diagrams . Modeling this progression 
as a Markov process provides a unique and novel way of pre-
dicting future liver disease outcomes in HCV patients . By more 
accurately predicting these outcomes in specific patient groups, 
we can ultimately improve HCV patient care and reduce costs 
associated with unnecessary treatments .
Disclosures:
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Defining HCV-Related Cirrhosis Clusters in Alabama 
using Geospatial Methods
Omar T. Sims1, Krishna V. Venkata2, Justin X. Moore3, Sumant 
Arora2, Mohamed G. Shoreibah4, Omar I. Massoud4; 1Depart-
ment of Social Work; Department of Health Behavior; Center for 
AIDS Research; Comprehensive Center for Healthy Aging, The Uni-
versity of Alabama at Birmingham, Birmingham, AL; 2Department 
of Medicine, The University of Alabama at Birmingham, Birming-
ham, AL; 3Department of Epidemiology; Department of Emergency 
Medicine; Comprehensive Cancer Center, The University of Ala-
bama at Birmingham, Birmingham, AL; 4Division of Gastroenter-
ology & Hepatology, The University of Alabama at Birmingham, 
Birmingham, AL
BACKGROUD AND AIMS: Geospatial analysis is a novel epi-
demiologic approach that can be used to identify and map 
geographic disease cluster areas and describe demographic 
characteristics of those areas . There are scant studies on the 
use of geospatial analysis in hepatitis C (HCV) research . We 
sought to determine the geographic distribution of HCV-related 
cirrhosis cases by Alabama three-digit zip codes, and deter-
mine patient-level and community-level factors associated with 
higher HCV-related cirrhosis rates . METHODS: We obtained 
data from 738 HCV-infected patients who presented for care 
at UAB’s Liver Center from January 2015 through December 
2015 . We performed three-geospatial analysis: Empirical 
Bayes [EB], Local Moran’s I [LISA], and Getis Ord Gi* [Gi*] . 
We considered three-digit zip code areas to be “Clustered” if 
they were identified as high risk or cirrhosis hot spots using two 
or more of the geospatial metrics (i .e ., LISA, Gi*, or EB rates) . 
All other three-zip code areas were classified as “Non-Clus-
tered” . RESULTS: The prevalence of HCV-related cirrhosis was 
33% (247/738) . There were a total of 88 HCV-related cir-
rhosis cases within the Clustered areas, and 159 cases within 
the Non-Clustered areas . The cirrhosis Clustered region had a 
higher cirrhosis event rate (9 .40 per 100,000 persons; 95% 
CI: 7 .60 – 11 .50) compared with the Non-Clustered (4 .10 per 
100,000 persons; 95% CI: 3 .50 – 4 .80) . The Clustered com-
munities were located in central Alabama with the city of Bir-
mingham at the centroid point of the strong cirrhosis clustering . 
Event rates for the 350 (10 .40 per 100,000 persons; 95% CI: 
7 .80 – 13 .90) and 352 (8 .50 per 100,000 persons; 95% CI: 
6 .30 – 11 .50) Birmingham zip codes were among the highest 
between Alabama three-digit zip codes . Patients who lived in 
cirrhosis Clustered communities were more likely to be of Black 
race (45 .80% vs . 20 .45%, p <0 .01), report active drug use 
(13 .99% vs . 10 .40%, p = 0 .05), and no tobacco use (43 .01% 
vs . 32 .96%, p < 0 .01) when compared with patients who 
lived in the Non-Clustered communities . Clustered communities 
had higher education (p < 0 .01) . Non-Clustered communities 
had a larger proportion of individuals living above the poverty 
threshold (21 .85% vs . 19 .80% for PIR 1 – 2, 5 .83% vs . 5 .53% 
for PIR >2, p <0 .01) when compared with Clustered commu-
nities . CONCLUSION: This study supports the use of geospatial 
analysis as a tool for identifying geographic distribution of 
HCV-related cirrhosis hot spots . Future studies are needed to 
investigate underlying causes of non-random cirrhosis cluster-
ing in the metropolitan Birmingham area .
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Comparing APRI and FibroScan score for pre-treatment 
assessment of HCV-related liver disease in community 
settings
Joseph S. Doyle1,2, David M. Iser2,3, Amanda J. Wade1, Alex 
J. Thompson3,4, Margaret Hellard1,2; 1Population Health, Burnet 
Institute, Melbourne, VIC, Australia; 2Infectious Diseases, Alfred 
Health, Melbourne, VIC, Australia; 3Gastroenterology, St Vincent’s 
Hospital Melbourne, Melbourne, VIC, Australia; 4Medicine, Uni-
versity of Melbourne, Melbourne, VIC, Australia
Background Fibrosis assessment prior to hepatitis C (HCV) 
treatment is recommended, however access to elastography is 
limited by resources in many settings, even in high-income coun-
tries . This study aims to assess whether routine blood tests can 
be used to triage need for non-invasive fibrosis assessment in 
a community-based cohort of people who inject drugs (PWID) . 
Methods The HCV Treatment And Prevention (TAP) Study 
examines the feasibility of community-based HCV treatment 
for PWID using oral sofosbuvir/ledipasvir ±ribavirin in Mel-
bourne . Haematological, biochemical and fibrosis assessment 
using transient elastography (FibroScanTM) were performed at 
screening . The AST:Platelet Ratio Index (APRI) was calculated 
and compared with valid FibroScan scores (10 readings >60% 
success; <30% IQR/median) at screening . Cirrhosis (Ishak F4) 
was defined as FibroScan score ≥12 .5kPa . Negative (NPV) 
and positive predictive values (PPV) were calculated for predict-
ing cirrhosis at high (2 .0) and low (1 .0) APRI . Results  Of par-
ticipants screened to date, APRI was calculable in 114/118, 
and valid FibroScan was available among 99/114 . Partic-
ipants were 67% male, median age 37 years (IQR 33—44 
years), with median body mass index 23 .1 (IQR 20 .9—26 .4) . 
Median APRI was 0 .54 (IQR 0 .29—0 .98) . Median FibroScan 
score was 5 .6kPa (IQR 4 .5—6 .8kPa); 7% and 12% had liver 
stiffness ≥12 .5kPa and ≥9 .5kPa, respectively . Two individuals 
had discrepant APRI<1 .0 and FibroScan>12 .5kPa score: both 
were male, aged 32 and 35 years old, with BMI 27 .5 and 
22 .5, and ALT 74U/l and 70U/l, respectively . Using an APRI 
cut off of 1 .0, NPV for cirrhosis was 96% (70/73; 95%CI 
89—99%), and PPV was 19% (5/26) . Using an APRI cut off 
of 2 .0, NPV for cirrhosis was 94% (88/94) and PPV was 
40% (2/5) . Conclusions A low APRI score (<1 .0) may be an 
acceptable community screening test to exclude cirrhosis where 
FibroScan is unavailable . Use of APRI may facilitate treatment 
initiation in such settings . APRI threshold >1 .0 should not be 
used to diagnose cirrhosis .
Disclosures:
Joseph S . Doyle - Grant/Research Support: Gilead Sciences, Bristol-Myers 
Squibb, Abbvie
David M . Iser - Speaking and Teaching: AbbVie, Bristol Myers Squibb, Gilead, 
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Genetic characteristics and transmission pattern of HCV 
genotype 1a in Okinawa island, the south of Japan
Kunikazu Hoshino1, Masaya Sugiyama1, Tatsuji Maeshiro2, 
Tomoko Date1, Hirotaka Shoji1, Yohei Mano1, Hiroyoshi Doi1, 
Sachiyo Yoshio1, Tatsuya Kanto1, Masashi Mizokami1; 1National 
Center for Global Health and Medicine, Ichikawa, Japan; 2Depart-
ment of Infectious, Respiratory, and Digestive Medicine, University 
of the Ryukyus, Nishihara, Japan
BACKGROUND/AIM: The distribution of hepatitis C virus (HCV) 
genotypes varies according to ethnic and geographic differ-
ences in the world . HCV genotype 1b (GT-1b) is the most pre-
vailing type in Japan, while the prevalence of HCV GT-1a is 
rare in the mainland of Japan . In contrast, Okinawa island, 
which is located in the south of Japan, has the history of US 
military occupation after the World War II . The prevalence of 
GT-1a in Okinawa is reported to be higher than that in the 
mainland, the reasons of which may be influenced by geo-
graphical, historical and social backgrounds . We aimed to 
elucidate the route and timescale of transmission of HCV GT-1a 
by clarifying genetic features of HCV GT-1a in Okinawa island 
using whole genome sequencing of HCV and subsequent 
phylogenetic analysis . PATIENTS/METHODS: In this study, 10 
patients with HCV GT-1a infection determined by serological 
test were enrolled, who were born and bred in Okinawa island 
(mean age, 58 .4 years; 6 male and 4 female) . We performed 
whole HCV genome sequencing covering the region from 
Core to NS5B using several pairs of primer . For phylogenetic 
analyses, the obtained sequence was aligned using MAFFT 
with a set of global references retrieved from HCV database . 
Phylogenetic trees were constructed with 6-parameter method 
and bootstrapped 1,000 times to confirm the reliability of the 
phylogenetic tree by Neighbor-Joining method using MEGA 
v7 . RESULTS: We successfully obtained full genome sequences 
of HCV GT-1a from all of the samples . In phylogenetic anal-
yses, these sequences were clustered into HCV GT-1a group 
consisting of US strains but not Asian cluster, suggesting that 
a possible route of transmission was from US . To estimate the 
epidemic period of HCV GT-1a in Okinawa, we performed 
phylodynamic analysis using all samples . The time of spread-
ing of HCV GT-1a was estimated around the Viet Nam War . 
Several routes of HCV Gt-1a infection were observed because 
a specific cluster consisting of Okinawa samples was not 
observed in the phylogenetic tree . CONCLUSION: In Okinawa, 
HCV GT-1a was estimated to be introduced from US, spread-
ing of which was accelerated by the increase of intravenous 
drug users (IVDU) during Viet Nam War . In the present, as 
HCV infection risk via medical activity was exceedingly zero 
in Japan, educational activity to take a screening test for HCV 
infection patients was also needed to reduce chronic hepatitis 
C patients .
Disclosures:
The following people have nothing to disclose: Kunikazu Hoshino, Masaya Sugi-
yama, Tatsuji Maeshiro, Tomoko Date, Hirotaka Shoji, Yohei Mano, Hiroyoshi 
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Non-invasive assessment of liver fibrosis and cirrhosis 
regression in chronic hepatitis C patients treated with 
pan-oral direct-acting antivirals
Guofeng Chen1, Dong Ji1,2, Lei Lu3, Yudong Wang3, Jing Chen3, 
Cheng Wang3,4, Qing Shao1, Bing Li1, April Wong3, Vanessa 
Wu3, George Lau3,1; 1Second Liver Cirrhosis Diagnosis and Treat-
ment Center, 302 Hospital, Beijing, China; 2Liver Failure Treatment 
and Research Center, 302 Hospital, Beijing, China; 3Division of 
Gastroenterology & Hepatology, Humanity & Health Medical Cen-
tre, Hong Kong, Hong Kong; 4State Key Laboratory of Organ 
Failure Research, Guangdong Provincial Key Laboratory of Viral 
Hepatitis Research, Department of Infectious Diseases, Nanfang 
Hospital, Southern Medical University, Guangzhou, China
Background and Aim In the era of direct-acting antivirals 
(DAAs), sustained virological response (SVR) rates in patients 
with chronic hepatitis C (CHC) are remarkably increased . How-
ever, whether DAAs therapies can improve liver histology is 
still largely unknown . We aim to evaluate the impact of DAA 
therapies on liver fibrosis and cirrhosis non-invasively by liver 
stiffness measurement (LSM) . Methods One hundred and sev-
enty-five Chinese patients with genotype 1 CHC were included 
in this study, which were treated with pan-oral DAAs for 12 
weeks (Group 1), including ledipasvir (90 mg)/sofosbuvir 
(400 mg) (n=123), daclatasvir (60 mg)/sofosbuvir (400 mg) 
(n=50) and paritaprevir (150 mg)/ritonavir (100 mg)/ombi-
tasvir (25 mg) plus dasabuvir (250 mg) (n=2) . Fifty-five age 
and gender matched patients treated with long-term pegylated 
interferon (PEG-IFN) based therapies (median treatment dura-
tion: 60 weeks) were enrolled as the control group (Group 
2) . The median follow-up duration for Group 1 and 2 were 
44 weeks and 46 weeks respectively . LSM was measured at 
baseline, the end-of-treatment and the end of follow-up by tran-
sient elastography (TE) . Advanced liver fibrosis or cirrhosis 
(F≥3) is defined by LSM>9 .5 kPa . Results One hundred and 
seventy-two patients in Group 1 (172/175, 98 .3%) achieved 
SVR at the end of follow-up, which was significantly higher 
than that of Group 2 (42/55, 76 .4%) (p<0 .001) . Median LSM 
decreased significantly from baseline to the end-of-treatment in 
both groups (Group 1: 12 .5 vs . 10 .6 kPa, p<0 .001; Group 
2: 15 .2 vs . 12 .1 kPa, p<0 .001) . Median LSM also decreased 
significantly during the follow-up in Group 1 (10 .6 vs . 8 .7 kPa, 
p<0 .001), but not in Group 2 (12 .1 vs . 13 .2 kPa, p=0 .378) . 
The median LSM reduction from the baseline to the end of fol-
low-up in Group 1 was 1 .8 kPa, which was equivalent to the 
median LSM reduction in Group 2 (2 .4 kPa, p=0 .08) . In Group 
1, there were 105 (60 .0%) patients had advanced liver fibrosis 
or cirrhosis (F≥3) at baseline, which significantly reduced to 
54 .3% (95/175, p<0 .001) at the end-of-treatment and further 
significantly reduced to 46 .3% (81/175, p<0 .001) at the end 
of follow-up . Similarly, patients with advanced fibrosis and 
cirrhosis at baseline in Group 2 (41/55, 74 .5%) were also sig-
nificantly reduced to 61 .8% (34/55, p<0 .001) after PEG-IFN 
treatment, but there is no significant change from the end-of-
treatment to the end of follow-up (65 .4%, p=0 .378) . Conclu-
sion Liver fibrosis and cirrhosis significantly regressed during 
the treatment and follow-up of DAA therapies in genotype 1 
CHC patients . The impacts of 12-week DAAs therapies on liver 
stiffness were equivalent to long-term PEG-IFN treatment .
Disclosures:
The following people have nothing to disclose: Guofeng Chen, Dong Ji, Lei Lu, 
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New blood test multi-targeted for liver fibrosis outper-
forms all other blood tests and even elastography in 
chronic liver diseases
Paul Cales1, Jerome Boursier1, Oberti Frederic1, Valerie Moal2, 
Isabelle Fouchard-Hubert1, Sandrine Bertrais3, Gilles Hunault3, 
Marie Christine Rousselet4; 1Hepatology Department, Centre 
Hospitalier Universitaire d’ Angers, Angers Cedex 9, France; 
2Biochemistry, CHU, Angers, France; 3HIFIH laboratory, Angers 
University, Angers, France; 4Pathology, CHU, Angers, France
Fibrosis blood test construction is classically limited to a unique 
diagnostic target: significant fibrosis . Yet, these single-target 
tests are commonly used for other diagnostic targets like cirrho-
sis . Therefore, our aim was to improve the accuracy of non-inva-
sive fibrosis staging by targeting biomarkers for all diagnostic 
targets using a new statistical method . Methods . 2589 patients 
were included: 1012 with chronic hepatitis C (CHC) in a deri-
vation population and 1577 in 5 validation populations of dif-
ferent etiologies (CHC, chronic hepatitis B, HIV/CHC, NAFLD, 
alcoholic liver disease) using Metavir fibrosis stages (F) by liver 
biopsy as reference . FibroMeter biomarkers were statistically 
combined against as many fibrosis targets as made possible 
by Metavir staging . Several statistical functions were succes-
sively used to provide a unique score ranging from 0 to 1 as in 
classical fibrosis scores . This new score was called multi-target 
FibroMeterV2G (MFMV2G) . Accuracy was evaluated primarily 
by the Obuchowski index discriminating all Metavir stages 
and secondarily by AUROCs for binary diagnostic targets and 
by correct classification rates in fibrosis classifications (into 
6 fibrosis classes from F0/1 to F4) . Results. In the derivation 
CHC population, the Obuchowski index (0 .853) and AUROC 
for cirrhosis (0 .929) of MFMV2G were significantly superior to 
those of single-target (F≥2) FibroMeterV2G (0 .843 and 0 .907, 
respectively, p<0 .001) . MFMV2G classification was more 
accurate (92 .3%) than FibroMeterV2G classification (87 .6%, 
p<0 .001) . In the CHC validation population (641 patients), the 
Obuchowski index and AUROC for cirrhosis of MFMV2G were 
significantly superior to those of all other single-target classical 
blood tests: FibroMeterV2G, CirrhoMeterV2G, APRI, Fib4, Fibro-
test, Hepascore and Zeng score . MFMV2G was also globally 
superior to untargeted Fibroscan according to the Obuchowski 
index: 0 .797 vs 0 .766, respectively, but this was not signif-
icant (p=0 .178) . Similarly, their AUROCs for cirrhosis were 
not significantly different, MFMV2G: 0 .880, Fibroscan: 0 .897, 
p=0 .090 . MFMV2G classification remained more accurate 
(88 .0%) than FibroMeterV2G classification (83 .6%, p<0 .001) . 
Most of these results were confirmed in other etiologies . Con-
clusion: Multi-targeting biomarkers improves the accuracy of 
non-invasive fibrosis staging in a highly significant manner 
compared to classical single-target blood tests, matching liver 
elastography even for cirrhosis diagnosis .
Disclosures:
Paul Cales - Consulting: Echosens
Jerome Boursier - Consulting: Echosens
Isabelle Fouchard-Hubert - Speaking and Teaching: ABBVIE, BMS, GILEAD
The following people have nothing to disclose: Oberti Frederic, Valerie Moal, 
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Cost and effectiveness of hepatitis C virus cryoglobulin-
emia vasculitis (HCV-CryoVas) treatment in the era of 
direct acting antivirals (DAA) in a tertiary French center
Patrice P. Cacoub1,2, Mathieu Vautier1,2, Anne Claire Desbois1,2, 
Marianne Doz3, Antoine Lafuma3; 1Department of Internal Med-
icine and Clinical Immunology, AP-HP, Groupe Hospitalier 
Pitié-Salpêtrière, Paris, France; 2Inflammation-Immunopatholo-
gy-Biotherapy Department (DHU i2B), Sorbonne University, UMPC 
Univ Paris 06, UMR 7211, Paris, France; 3CEMKA, Paris, France
Background Accounting for the economic burden of extrahe-
patic manifestations is essential for a more accurate correct 
quantification of the benefits of treatment of HCV . HCV infec-
tion is the main cause of cryoglobulinemia vasculitis (CryoVas) . 
Evolution in HCV treatment has allowed for changes in the 
management of CryoVas . Objective To estimate the effective-
ness and costs of HCV-CryoVas treatment in the direct acting 
antiviral (DAA) era and compare to those in the pre-DAA era, 
in a tertiary national reference French center . Methods A chart 
review of HCV-CryoVas patients treated from 1996 to 2015 
was performed . Patients were divided in two groups according 
to the first HCV treatment (group 1: interferon (IFN) ± ribavirin 
(RBV) or pegIFN+RBV, group 2: HCV treatment with DAA) . 
Main clinic-biological characteristics were assessed at diag-
nosis, before and following the first anti-viral session . Effective-
ness was evaluated in three dimensions: (1) Clinical response 
(CR) - improvement of all or some of the organs affected by 
CryoVas at baseline, and the absence of clinical relapse, (2) 
Immunological response (IR) – decrease >50% or the absence 
of cryoglobulinemia after treatment, (3) Sustained virologi-
cal response (SVR) - negative viremia post-treatment . For cost 
analyses, all resources used for each patient were collected 
including HCV treatments, non-viral drugs, dialysis, duration 
of hospitalizations and rehabilitation care for CryoVas . Results 
201 patients with CryoVas were treated at the center since 
1996 . 107 (53%) women, mean age at CryoVas diagnosis 
59 ± 13 years, F3/F4 Metavir score in 69 (37%), and main 
genotypes were 1 (64%), 2 (12%) and 4 (11%) . Main CryoVas 
symptoms were neuropathy (76%), purpura (69%), arthralgia 
(50%), glomerulonephritis (33%), and sicca syndrome (10%), 
with a mean of 4 .9 extrahepatic CryoVas manifestations per 
patient . Cryoglobulinemia was positive in 185 (92%), type 
2 Ig Mk (72%), and at a mean level of 1 .2 g/L . There were 
no statistically significant differences in baseline characteris-
tics between the groups . CR improved from 79% to 96%, IR 
from 77% to 89% and SVR from 43% to 75% . HCV drug 
cost increased from 11,941€ to 57,669€, the mean total cost 
increased less (63,433€ to 90,377€) due to a decrease in 
both hospitalization costs (33,591€ to 21,347€), in non-antivi-
ral treatments (17,899€ to 11,397€) . Conclusion In this large 
cohort of HCV-CryoVas patients, improved antiviral effective-
ness and safety of HCV drugs in the DAA era resulted in higher 
rates of clinical and immunological responses of CryoVas and 
a significant reduction in hospitalization and non-antiviral treat-
ment costs .
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High Prevalence of Steatosis and Association with 
Advanced Fibrosis in Patients with Chronic Hepatitis C
Alex Myint1, Priyanka Ancharya2, Hector E. Nazario3; 1Gastroen-
terology, Methodist Dallas Medical Center, Dallas, TX; 2Clinical 
Research Institute, Methodist Health System, Dallas, TX; 3The Liver 
Institute at Methodist Dallas Medical Center, Dallas, TX
Background Hepatic steatosis is the defining feature of non-al-
coholic fatty liver disease (NAFLD) and has been associated 
with chronic hepatitis C infection (CHC), particularly genotype 
3 . Both diseases are associated with liver fibrosis and cirrho-
sis . Previous studies have suggested an association of higher 
degrees of steatosis in CHC patients with more advanced fibro-
sis . We aim to investigate how the prevalence of steatosis 
and non-alcoholic steatohepatitis (NASH) have changed as 
obesity has become more prevalent and how their presence 
affects fibrosis in CHC . Methods We conducted a retrospective 
review of 857 patients who had native liver biopsy for CHC at 
a tertiary referral center between 2011-2015 . Repeat biopsies 
and those without evidence of CHC were excluded . Variables 
collected include age, sex, Batts-Ludwig score, degree of ste-
atosis, histologic features, BMI, HCV genotype, LFTs, platelet 
count, presence of comorbidities and alcohol abuse within 6 
months of biopsy . Analysis was performed using STATA ver-
sion 14 and SPSS version 21 . Results Overall, 58 .95% of 
patients had steatosis & 10 .82% had steatosis >30% . 3 .97% 
of the overall population had NASH . Patients with NASH had 
a statistically significant higher prevalence of genotype 3 and 
elevated transaminases compared to those without NASH . 
Additionally, Hispanics had a statistically higher prevalence 
of NASH(OR=3 .50;95% CI=1 .39-8 .50), but not steatosis, 
compared to other races . There was no increased prevalence 
of genotype 3 infection for Hispanics . There was no differ-
ence in age, BMI, diabetes, hypertension, hyperlipidemia or 
CV disease . The presence of steatosis was associated with 
higher rates of advanced fibrosis (OR = 1 .98; 95% CI=1 .43-
2 .76) . High percentage of steatosis(>30%) (OR = 2 .76; 95% 
CI=1 .60-4 .77) and presence of SH (OR=2 .94; 95% CI = 1 .34-
6 .64) were associated with higher rates of advanced fibrosis 
compared to those without steatosis . Conclusions Steatosis is 
highly prevalent in those with chronic CHC . Coexistent NASH/
CHC existed in a small number of those undergoing biopsy, but 
higher rates of NASH/CHC are seen in Hispanics and those 
with genotype 3 . Both steatosis and NASH are associated with 
advanced fibrosis with a 2 and 3 fold increase in risk, respec-
tively . CHC patients with steatosis/NASH may merit CHC treat-
ment sooner and closer liver monitoring post-CHC treatment 
due to risks of advancing fibrosis from steatosis/NASH .
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Use of an EHR Clinical Decision Support Tool for HCV 
Birth Cohort Screening: A Single Center Experience
David N. Fitch, Ajay Dharod, Claudia Campos, Marina Nunez; 
Internal Medicine, Wake Forest Baptist Health, Winston Salem, 
NC
BACKGROUND: The U .S . Preventive Services Task Force 
(USPSTF) recommended in June 2013 that all patients born 
between 1945 and 1965 receive one-time screening for hep-

atitis C . Data evaluating the implementation of birth cohort 
HCV screening in clinical practice is scarce and interventions 
to improve it are not yet common practice . We sought to imple-
ment an electronic health record (EHR) clinical decision support 
(CDS) tool for HCV birth cohort screening in the clinic sites at 
our medical center, and to evaluate its effect . METHODS: The 
study was conducted at 2 general internal medicine clinics 
affiliated with Wake Forest Baptist Medical Center . They serve 
primarily underrepresented minorities (~46% AA, ~15% His-
panic/Other, ~39% White) with a large uninsured or Medic-
aid population . The Department of Medicine Informatics Team 
designed a clinical decision support tool to identify individuals 
in the birth cohort (1945-1965) without previous anti-HCV anti-
body (Ab) in the EHR who were established with a PCP . The 
CDS consists of a HCV screening reminder and user design 
for automatic provider ordering for anti-HCV Ab . Data on 
anti-HCV Ab and HCV RNA tests in the eligible population 
were recorded from EHR implementation date (10/1/2012) . 
Data was analyzed at three different time points: 12/31/14 
(end of historical period), 7/1/15 (EHR CDS implementation) 
and 12/31/15 (CDS period) . RESULTS: The population eli-
gible for birth-cohort screening increased over the three peri-
ods as did the proportion of patients tested for anti-HCV Ab: 
854/4,355 (20%) historical, 1220/4,994 (24%) by July 
2015, and 1,700/5,578 (30%) by December 2015 . There 
was a statistically significant decline in the proportion tested 
patients with a positive anti-HCV Ab result: 59/480 (12%) in 
CDS period compared to prior, 218/1220 (18%); p=0 .005 . 
HCV RNA confirmatory testing tended to increase after CDS 
implementation (79% compared to 73% prior) . The CDS tool 
was used to order the anti-HCV Ab in 166/480 (35%) of the 
patients screened in the CDS period . CONCLUSIONS: Within 
a short period of time and despite partial use, 6 months after 
CDS implementation there was a modest increase in HCV birth 
cohort screening . In addition, negative anti-HCV Ab results 
increased during the CDS period . Given the high prevalence 
of anti-HCV positivity in our population we believe continued 
use of the CDS, with added education reinforcement, will help 
uncover HCV infections that otherwise may have remained 
undiagnosed .
Disclosures:
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Chronic Hepatitis C Virus Infection and Cancer Risks: A 
Population-based Cohort Study
Phyo T. Htoo2, Jean Marie Arduino3, Jinghua He1; 1PharmacoEpi-
demiology, Merck & Co. Inc, North WAles, PA; 2Gillings School of 
Global Public Health, University of North Carolina at Chapel Hill, 
CHAPEL HILL, NC; 3Merck & Co., Inc, North Wales, PA
OBJECTIVE: Chronic hepatitis C virus (HCV) infection has been 
associated with the incidence of various cancers but few stud-
ies were done in the U .S . large healthcare setting . We aim to 
assess the incidence of common cancer sites among chronic 
HCV versus non-HCV and Surveillance, Epidemiology, and End 
Results (SEER) general population . METHODS: We conducted 
a cohort study on 18+ year old Humana commercial insurance 
and Medicare advantage beneficiaries 2007-2015 . Chronic 
hepatitis C virus (HCV) patients were identified by medical 
claims of at least 2 ICD-9-CM diagnoses within 6 months . 
Patients were required to have a 12-month baseline of contin-
uous insurance prior to the first HCV diagnosis . Patients with 
prevalent HCV or cancer diagnoses during this period were 
excluded . All patients have healthcare utilization during base-
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line to reduce detection bias . We identified cancer outcomes 
of interest with a validated algorithm: 2+ ICD-9-CM diagnoses 
within 6 months . Incident rates in the HCV cohort were esti-
mated by standardizing for age and sex against 2000 U .S . 
census population and compared with rates in the non-HCV 
cohort and SEER 18 areas 2007-2013, also standardized 
against the same population . Non-HCV cohort includes patients 
with no HCV diagnoses by the start of follow up, which is one 
of the healthcare utilization dates . RESULTS: HCV patients are 
younger (mean age 60) compared to non-HCV patients (mean 
age 65) and crude incident rates are mostly similar to non-
HCV rates . After standardizing for age and sex, incident rates 
increased substantially and the standardized rates are signifi-
cantly higher for HCV vs . non-HCV with rate ratios, RR (95% 
confidence intervals) of 1 .81 (1 .22, 2 .69) for lung, 27 .20 
(17 .80, 41 .55) for liver, and 1 .71 (0 .92, 3 .18) for pancreatic 
cancers . Rates are similar in both cohorts for other cancers 
with RR (95% CI) of 1 .18 (0 .72, 1 .94) for colorectal cancer, 
1 .02 (0 .49, 2 .12) for non-Hodgkin’s lymphoma (NHL), 0 .85 
(0 .48, 1 .15) for breast, 0 .73 (0 .46, 1 .15) for prostate, 0 .79 
(0 .36, 1 .76) for leukemia, 0 .72 (0 .40, 1 .29) for bladder and 
1 .11 (0 .59, 2 .07) for renal . There is lower incidence of thyroid 
cancer for HCV vs . non-HCV with RR 0 .35 (0 .14, 0 .90) . Anal-
yses of SEER rates are also consistent: HCV patients having 
higher rates of colorectal, lung, liver, renal, pancreatic cancers 
and NHL vs . SEER general population . CONCLUSION: Chronic 
HCV is associated with higher incidence of common cancer 
sites versus non-HCV or SEER general population, adjusted for 
age and sex . Confounding by comorbidities, social or behav-
ioral risk factors cannot be excluded .
Disclosures:
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Versant HCV Genotype 2.0 assay (LiPA) misclassifies the 
circulating HCV recombinant RF1_2k/1b in genotype 2 
patients
Hans Orlent1,4, Wim Schuermans5, Elizaveta Padalko5, Isabelle 
Desombere2, Patrick Descheemaeker3, Hans Van Vlierberghe4, 
Marijke Reynders3; 1Gastroenterology and Hepatology, AZ St 
Jan Brugge Oostende, Brugge, Belgium; 2Center for Vaccinol-
ogy, Ghent University and Hospital, Ghent, Belgium; 3Laboratory 
Medicine, Clinical Microbiology, AZ Sint Jan Brugge Oostende, 
Brugge, Belgium; 4Gastroenterology and Hepatology, Ghent Uni-
versity and Hospital, Ghent, Belgium; 5Clinical Chemistry, Micro-
biology and Immunology, Ghent University and Hospital, Ghent, 
Belgium
Introduction and aims: The accuracy of the Versant HCV Gen-
otype 2 .0 Line Probe Assay (LiPA) to identify the subtype diver-
sity within genotype 2 has been reported to be suboptimal . The 
aim of the present study was to characterize the HCV subtype 
diversity of patient samples previously labeled as HCV geno-
type 2 with the Versant HCV Genotype 2 .0 LiPA . Methods: 89 
consecutive HCV-RNA samples stored in the UZ Gent HCV-
RNA bank with genotype 2 status as determined with the Ver-
sant HCV Genotype 2 .0 Assay (LiPA) were re-genotyped with 
the HCV NS5B sequencing reference method (Murphy et al ., 
2007) . Concordance for genotype group and subtype between 
both typing methods was calculated . The results of genotypes 
and subtypes obtained by NS5B sequencing were considered 
the reference genotypes . Results: The HCV polymerase region 
(NS5B) was successfully sequenced in 86/89 (97%) genotype 

2 samples . The two genotyping methods resulted in concordant 
genotype and subtype in 10/86 samples (12 %) . 55/86 (64%) 
samples were incompletely genotyped with LiPA (exact geno-
type result with an unidentified subtype or with an absence of 
discrimination between two subtypes) . Both methods failed to 
assign a subtype in 8/86 (9 %) samples . 13/86 (15%) sam-
ples were misclassified with LiPA (wrong genotype or correct 
genotype associated with a wrong subtype) . The circulating 
HCV recombinant form RF1_2k/1b was detected with the HCV 
NS5B sequencing reference method in 11 of these samples 
(11/86 (13%)) . 9/11 (82%) of these had been labeled as “2a 
or 2c” with the LiPA 2 .0 method . Conclusions: Direct sequenc-
ing of the HCV NS5B polymerase region revealed the presence 
of the recombinant form RF1_2k/1b in 13% of samples, the 
majority of which had been labeled as genotype “2a or c” 
with Versant HCV Genotype -LiPA 2 .O . The impact on choice 
of optimal antiviral treatment regimen and patient care of these 
findings needs to be evaluated further .
Disclosures:
The following people have nothing to disclose: Hans Orlent, Wim Schuermans, 
Elizaveta Padalko, Isabelle Desombere, Patrick Descheemaeker, Hans Van Vlier-
berghe, Marijke Reynders

822
Regression of Liver Fibrosis Stage in Chronic Hepatitis 
C Infected Patients After Achieving Sustained Virologic 
Response Using Direct-Acting Antivirals as Demon-
strated by Elastography
Ahmad S. Alawad2, Masato Yoneda2,3, Tiffannia Grant2, Emman-
uel Thomas1, Eugene R. Schiff2; 1Schiff Center for Liver Diseases, 
Syllvester Comprehensive Cancer Center, Department of Cell Biol-
ogy, University of Miami Miller School of Medicine, Miami, FL; 
2Schiff Center for Liver Diseases, University of Miami Miller School 
of Medicine, Miami, FL; 3Department of Hepatology, Yokohama 
City University, Yokohama, Japan
Background: Cirrhosis due to HCV infection has been associ-
ated with increased risk for hepatocellular carcinoma . The aim 
of our study was to assess changes in liver transient elastog-
raphy (TE) and fibrosis-4 (FIB-4) score in patients with chronic 
hepatitis C (CHC) who achieved sustained viral response (SVR) . 
Methods: Our retrospective prospective study included 60 
patients with CHC and a baseline liver biopsy who achieved 
SVR after treatment with DAA regimens and had a pretreat-
ment TE study and at least one follow up TE measurement at 
24 weeks or later post end of treatment response (EOTR) . The 
estimated stage of liver fibrosis based on TE was categorized 
as F0-F2 (<9 .4kpa), or F3 (9 .5 – 12 .4 Kpa), or F4/cirrhotics 
(TE >12 .5 kpa) . Results: Median age was 62 y/o, 56% were 
male, and the median BMI was 26 .8 kg/m2 . The median base-
line TE for the entire cohort was 11 .9 Kpa (range 3 .8 to 65 .2) 
and at follow up, TE decreased to 7 .35 Kpa (range 2 .9 to 
34 .8) with a median change in TE of -3 .4 Kpa (range -35 .3 to 
+1, p=7 .355e-11) . At baseline, 45% of the entire cohort were 
cirrhotic (78% Childs-Pugh A) with median TE of 16 .3 Kpa and 
FIB4 of 4 .85 . Follow up median TE done in the cirrhotic popu-
lation after median time of 39 weeks post EOTR decreased to 
11 .7 Kpa and FIB4 was 2 .3 . The median change of TE in cir-
rhotic patients was -6 .5 kpa (range -35 .3 to +1, p=1 .043e-7) 
and for FIB4 was -1 .97 (range -17 .47 to -0 .33, p=1 .49e-8) . 
Non-cirrhotic patients (TE<12 .4) comprised 55% of the entire 
cohort and their median change of TE was -2 .4 Kpa (range 
-6 .4 to 0 .7, p=1 .539e-6) and FIB4 was -0 .68 (range -2 .8 to 
0 .41, p=2 .987e-6) . 48% of the entire cohort down-staged their 
liver fibrosis as determined by TE . In the cirrhotic group, 59% 
of the patients had a drop in their stage of liver fibrosis {F4 
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to F0-2 (11/27 patients), F4 to F3 (5/27 patients)} and there 
was no correlation in Childs-Pugh Score and failure to achieve 
improvement in fibrosis stage . 82% of patients that were base-
line F3 had a drop in their stage of liver fibrosis {F3 to F0-2 
(13/16 patients)} . In a multiple logistic regression analysis 
for factors associated with down-staging in liver fibrosis, we 
found that patients who were treatment naïve were more likely 
to improve their fibrosis stage (OR 5 .73, p=0 .033) . Conclu-
sion: Liver fibrosis stage, as determined by TE, improved after 
achieving SVR with DAA treatments in most patients . The sig-
nificant drop in TE measurement post SVR was also correlated 
with a significant drop in FIB4 . Although cirrhotic patients had 
a more significant drop in their median TE when compared to 
non-cirrhotic patients, they had a lower probability of improv-
ing their fibrosis stage .
Disclosures:
Eugene R . Schiff - Advisory Committees or Review Panels: Bristol Myers Squibb, 
Gilead, Merck, Janssen, Salix Pharmaceutical, Pfizer, Arrowhead, Astrazeneca, 
CVS; Consulting: Acorda; Grant/Research Support: Bristol Myers Squibb, ABB-
VIE, Gilead, Merck, Conatus, Medmira, Roche Molecular, Janssen, Orasure 
Technologies, Discovery Life Sciences, Siemens, Beckman Coulter, Siemens, 
Ortho JNH, Intercept, Beckman
The following people have nothing to disclose: Ahmad S . Alawad, Masato 
Yoneda, Tiffannia Grant, Emmanuel Thomas

823
Leveraging the EHR to Eliminate HCV: Automated Birth 
Cohort Prompting Within a Large Healthcare System
Alexander Geboy1, Whitney L. Nichols1, Idene E. Perez1, Ste-
phen J. Fernandez1, Peter Basch1,2, Dawn A. Fishbein1; 1Med-
Star Health Research Institute, Washington, DC; 2MedStar Health, 
Columbia, MD
Hepatitis C (HCV) is the most common blood-borne infection 
in the US . The Birth Cohort (BC) (b . 1945-1965) accounts for 
75% of all US chronic infection . It is estimated that at least 50% 
of those with HCV are unaware of their condition . Improved 
identification, testing and linkage to care protocols within 
large health care systems is paramount . Thus, an automated 
MedStar-wide Electronic Health Record EHR-based testing 
protocol for identifying BC HCV infection was implemented . 
METHODOLOGY: In January 2015, a MedStar-wide HepC 
Linkage to Care Navigation program was established with 
Gilead FOCUS funding . An automated MedStar-wide HCV 
BC EHR-based testing protocol in Primary Care Clinics was 
created and went live in Centricity on July 1, 2015 . It has six 
discrete clinical decision support options . Providers enter a 
separate screen and opt-in for an HCV Ab with reflex test . A 
biostatistician extracted HCV testing data via SQL, compiled it 
in SAS and then exported it to Excel for analysis . A descriptive 
analysis follows . RESULTS: Between July 1, 2015 and May 
1, 2016, testing occurred at approximately 76 primary pro-
vider locations and 350 providers . Overall, 10% (n=6,462) 
of the 67,997 BC patients with a visit during the period were 
tested, with 3 .1% (n=202) testing HCV Ab positive (HCV Ab+) . 
Mean age of all patients was 59 + 5 .7 years; 58% (n=3,720) 
were women, 38% (n=2,440) had public insurance, and 
45% (n=2702) were black (b/AA) . More men than women 
(62% (n=125)) were HCV Ab+ (OR 2 .3 [CI95 1 .7-3 .0]) . B/
AAs accounted for 55% (n=112) of those HCV Ab+ (7 .5% 
of all b/AA men, 2 .3% of all b/AA women), and were more 
likely to be HCV Ab+ than any other race or ethnicity (OR 
2 .0 [CI95 1 .2-3 .2]) . Overall, 90 .6% (183/202) of those HCV 
Ab+ were RNA tested, 32% (n=58/183) were found to be 
HCV RNA positive, or 1% of overall HCV tests (n=58/6,462) . 
CONCLUSION: The BC testing rate for MedStar Health was 
less than expected at 10%, though the HCV Ab+ rate of 3 .1% 

is similar to the 3 .25% CDC BC estimate . This is perhaps due 
to low protocol adherence, testing those with possible lower 
infection risk, and regional testing differences between urban 
and non-urban sites . Interestingly, though overall positivity is 
below the 7 .4% previously reported at MedStar Washington 
Hospital Center, the current rate alone remained high at 6% . 
Work is underway to increase testing education and imple-
ment geocoding analysis to understand variability in the testing 
and positive rates . This protocol has the potential to provide 
essential intelligence on the magnitude and distribution of HCV 
within different regions of Washington DC and Maryland and 
significantly impact the push to eliminate HCV .
Disclosures:
Dawn A . Fishbein - Advisory Committees or Review Panels: BMS, Gilead; Grant/
Research Support: Gilead; Stock Shareholder: Gilead, Abbvie
The following people have nothing to disclose: Alexander Geboy, Whitney L . 
Nichols, Idene E . Perez, Stephen J . Fernandez, Peter Basch

824
Regression of Liver Fibrosis assessed by non-invasive 
methods in Patients with Chronic Hepatitis C who 
Achieved Sustained Virologic Response after DAAs 
Treatment 
Yana Davidov1, Yeroham Kleinbaum2, Oranit Cohen-Ezra1, Ella 
Veitsman1, Tania Berdichevski1, Peretz Weiss1, Sima Katshergin-
sky2, Hasid Avishag1, Keren Tsaraf1, Ziv Ben Ari1,3; 1Liver Disease 
Center, Sheba Medical Center, Ramat Gan, Israel; 2Deparmtent 
of Radiology, Sheba Medical Center, Ramat Gan, Israel, Ramat 
gan, Israel; 3Sackler School of Medicine, Tel Aviv University, Tel 
Aviv, Israel
Background: Interferon-induced SVR in patient with HCV has 
been associated with a reduced rate of liver-related morbidity 
and mortality . Non-invasive methods for the assessment of liver 
fibrosis stage are frequently being used . We propose that cure 
of HCV following DAAs therapy (defined as SVR of at least 12 
weeks) can lead to regression of liver fibrosis (using non-in-
vasive measures) . Prospective assessment of the development 
of cirrhosis related complications and baseline predictors of 
liver fibrosis regression were determined . Methods: We con-
ducted a retrospective/prospective study of HCV patients who 
achieved SVR after DAAs treatment (86 % Abbvie 3D regimen) 
with baseline liver fibrosis stage F1-4 . The fibrosis stage was 
determined using: elastography (shear wave, Aixplorer Super-
Sonic Imagine, France) or Fibrotest© (BioPredictive, France) as 
well as the APRI score, and FIB-4 at baseline, 6, 12, and 24 
months and each year up to 60 months after end of treatment . 
Results: A total of 130 patients were enrolled, 58 (48% female, 
mean age 60± 10 years, BMI 27 .6±4 .0,hypertension 41%, 
DM 17%, Dyslipidemia 12%) are currently eligible for analysis . 
The median follow up period was 9 months (IQR 7-10) . Of the 
33 patients who had cirrhosis (F4) at baseline, 14 (52 .4%) 
demonstrated improvement (defined as a change in fibrosis 
stage ≥1) . Of the 17 patients with F3, 12 (70 .6%) demon-
strated improvement . NO changes in fibrosis score F1-2 ?? 
The median (IQR) elastography score decreased significantly 
from 10 .88 (9 .4-16 .4) Kpa to 9 .7 (6 .7-13 .0) Kpa (p>0 .0001) . 
Baseline spleen enlargement (p> 0 .001), BMI (p=0 .035), 
bilirubin level (p=0 .012), and hypertension (p=0 .05) were 
negatively associated with improvement in fibrosis stage . In 
multivariate analysis enlarged spleen was the only predictor 
of fibrosis stages no regression . Baseline age, sex, genotype, 
history of previous antiviral treatment, other comorbidities (DM, 
Dyslipidemia), ALT, AST, platelets, INR, albumin, creatinine, 
esophageal varices, APRI, and FIB4 were not predictors of 
fibrosis regression . Conclusions: The majority of our subjects 
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(44 .8%) demonstrated improvement in liver fibrosis stage by 
non-invasive methods . Some of the clinical parameters were 
negative predictors of liver fibrosis regression . Longer follow 
up period is required to determine the impact of the DAAs 
treatment in HCV patients .
Disclosures:
The following people have nothing to disclose: Yana Davidov, Yeroham Klein-
baum, Oranit Cohen-Ezra, Ella Veitsman, Tania Berdichevski, Peretz Weiss, Sima 
Katsherginsky, Hasid Avishag, Keren Tsaraf, Ziv Ben Ari
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826
Stage 3-4 Fibrosis does not guarantee access to 
direct-acting antivirals in patients with state-funded 
insurance: An analysis of a HCV referral program
Patricia Santos, Ronald Racho, Moaz Abdelwadoud, Megan Coo-
per, Candice B. Kuns-Adkins, Jens Rosenau, Anna Christina Dela 
Cruz; Division of Digestive Diseases and Nutrition, University of 
Kentucky, Lexington, KY
Background: Hepatitis C (HCV) treatment guidelines recom-
mend prioritizing patients with advanced fibrosis . However, 
strict insurance requirements of abstinence from illicit drug use 
may limit access to treatment . Objective: We aim to identify 
socioeconomic barriers to treatment initiation in HCV patients 
with advanced fibrosis . Methods: 1,048 new patients were 
evaluated for HCV treatment at the University of Kentucky Liver 
Clinic from July 1, 2014 to June 30, 2015 . 103 patients (10%) 
had a FibroSureTM suggesting stage 3-4 fibrosis were included 
in the cohort for analysis . Patients who had cirrhosis were com-
pensated . Demographic, clinical and socio-economic data, 
such as insurance, proximity of residence to the clinic, drug 
and alcohol use, history of incarceration were collected and 
compared between patients who were treated versus those not 
treated or had delayed treatment (i .e . treated started beyond 
6months after initial visit) . Multivariate logistic regression was 
done to evaluate factors predicting treatment delay and non-ini-
tiation . Results: The mean interval between initial consult to 
treatment start was 165 days (5 months) . Among the 103, 49 
(48%) were treated with direct-acting antivirals (DAAs) within 
6 months, and 54 (52%) had delayed (mean of 10 months) ini-
tiation of treatment (n=20) or did not receive treatment (n=34) . 
The mean age was 53 (± 9) . Seventy five percent were male, 
58% were estimated to live within 60 miles from the clinic, 
57% had a history of incarceration, 80% a remote history of 
illicit drug use, and 45% a remote history of alcohol abuse . 
Between the treated and delayed/not-treated groups, there 
were no significant differences in these factors . The two groups, 
however, differ in insurance type, with the treated group more 
likely to have a non-Medicaid insurance than the delayed/not-
treated group (67% vs . 32%, p<0 .001) . The patients who had 
delayed or no treatment had higher rates of recent history of 
illicit drug use (68% vs . 32%, p<0 .03) and positive urine drug 
screen on evaluation (63% vs 38%, p<0 .03) . On multivariate 
analysis, the insurance type was the only significant predictor 
of treatment initiation, with patients on non-Medicaid insurance 
having 4x higher likelihood to start treatment within 6 months 
vs . those on Medicaid (OR 3 .9, 95% CI 1 .6-9 .5, p<0 .005) . 
Conclusion: Despite the emergence of highly effective HCV 
DAAs, there remains barriers to treatment initiation in patients 
with advanced fibrosis . Patients with non-Medicaid insurance 
are more likely to receive prompt treatment compared to those 
with Medicaid .

Disclosures:
The following people have nothing to disclose: Patricia Santos, Ronald Racho, 
Moaz Abdelwadoud, Megan Cooper, Candice B . Kuns-Adkins, Jens Rosenau, 
Anna Christina Dela Cruz

827
Hepatitis C Screening: The Downstream Dissemination 
of Evolving Guidelines in a Resident Continuity Clinic
Ali Aamar, Kamraan Madhani, Prabhdeep Singh, David Chia; 
Internal Medicine, Yale-Waterbury Hospital, Waterbury, CT
Background:In 2012 the CDC published guidelines supporting 
one-time screening for hepatitis C (HCV) in all persons born 
between 1945-65 . It is estimated that 75% of adults infected 
with HCV fall within this cohort . Furthermore, it is projected 
that this preventative health intervention would lead to the 
diagnosis of 800,000 unknown cases and the prevention of 
120,000 deaths . Aim:The primary objectives were to measure 
adherence to HCV screening in a continuity practice staffed 
by internal medicine residents and to measure the effect of 
interventions to enhance HCV screening . Methods:We per-
formed a retrospective chart review of a random sample of 
patients born between 1945-1965 . In order to meet inclusion 
criteria, the patients must have had an HCV status that was 
unknown and must have been seen by a primary care pro-
vider ≥ 2 times between January 1 and December 31, 2013 . 
After initial data was extracted, providers were given remind-
ers for HCV screening guidelines through emails, lectures and 
conferences . Chart review of patients was done to measure 
improvement in HCV screening rate after the intervention . Data 
was analyzed using chi-squared testing . Results:Out of 294 
patients reviewed before intervention, 200 met inclusion crite-
ria . Only 17 (8 .5%) patients were offered screening for HCV . 
After intervention, 100 patients met the inclusion criteria . 34 
patients were screened for HCV . Screening rate increased by 
325 percent after the intervention . Conclusion: Adherence to 
HCV screening guidelines in a resident continuity practice prior 
to any educational intervention was low at 8 .5 percent . Reg-
ular reminders through emails, conferences and lectures can 
increase the awareness and improve screening rate . In our 
resident continuity practice, HCV screening rate improved by 
325% by increasing awareness of the HCV screening guide-
lines through regular reminders and education of house staff .

HCV screening rate, before and after intervention

Disclosures:
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Prabhdeep Singh, David Chia
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828
Hepatitis C Virus infection and Risk of Venous Thrombo-
embolism: A Systematic Review and Meta-analysis
Karn Wijarnpreecha1, Charat Thongprayoon1, Panadeekarn Pan-
jawatanan2, Patompong Ungprasert3,4; 1Internal Medicine, Bassett 
Medical Center and Columbia University College of Physicians 
and Surgeons, Cooperstown, NY; 2Department of Biochemistry, 
Faculty of Medicine, Chiang Mai University, Chiang Mai, Thai-
land; 3Department of Internal Medicine, Division of Rheumatology, 
Mayo Clinic, Rochester, MN; 4Department of Medicine, Division 
of Rheumatology, Faculty of Medicine Siriraj Hospital, Mahidol 
University, Bangkok, Thailand
Background/Objectives: Hepatitis C virus (HCV) infection is 
one of the leading causes of cirrhosis . As a result of chronic 
inflammatory response to the virus, HCV-infected patients may 
be at a higher risk of venous thromboembolism (VTE) . How-
ever, the data on this association is unclear . This systematic 
review and meta-analysis was conducted with the aims to sum-
marize all available evidence . Methods: A literature search 
was performed using MEDLINE and EMBASE from inception to 
April 2016 . Studies that reported relative risks, odd ratios, or 
hazard ratios comparing the risk of VTE among HCV-infected 
patients versus subjects without HCV infection were included . 
Pooled risk ratios (RR) and 95% confidence interval (CI) were 
calculated using a random-effect, generic inverse variance 
method . Results: Three studies met our eligibility criteria and 
were included in analysis . The pooled RR of VTE in HCV-in-
fected patients versus subjects without HCV infection was 1 .38 
(95% CI, 1 .08-1 .77, I2 =40%) . Subgroup analysis showed 
that risk was increased for both pulmonary embolism (PE) and 
deep venous thrombosis (DVT) even though without adequate 
power to demonstrate statistical significance (Poole RR of 1 .34, 
95% CI, 0 .67-2 .66 for PE and pooled RR 1 .45, 95% CI, 0 .93-
2 .77 for DVT) . Conclusions: Our study demonstrated a sig-
nificantly increased risk of VTE among HCV-infected patients . 
Further studies are required to clarify how this risk should be 
addressed in clinical practice .

Forest plot of the included studies hepatitis C infection and risk of 
venous thromboembolism (Top), pulmonary embolism (Middle), 
and deep venous thrombosis (Bottom)

Disclosures:
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829
To determine the order of influence that patient demo-
graphics and clinical conditions have on access to new 
Direct Acting Antiviral Agents (DAAs) in the EU5
Jason Katz, Sarah Brown, Mohammed Aiyaz, Elizabeth Baynton, 
Sabina Heinz; Ipsos Healthcare, New York, NY
Background and Aims: Over the last two years, The European 
Medicines Agency has approved highly effective Direct Act-
ing Antiviral (DAA) regimens for the treatment of Hepatitis C . 
Access to the revolutionary DAAs, sofosbuvir (and/or ledipas-
vir), daclatasvir, or ombitasvir/paritaprevir/ ritonavir with/
without dasabuvir is not pervasive; there remains country level 
differences due in some part to variations in national level 
insurance and country-manufacturer dealings . Apart from these 
variables, patient level factors also influence access . The aim of 
this study was to analyze and order the influence of residency, 
demographics and clinical conditions on access to DAAs using 
recent patient chart audit data and Chi-squared Automatic 
Interaction Detection (CHAID) . Method: Ipsos’ HCV Therapy 
Monitor, running since 2006 in the EU, reports on ~240 phy-
sicians per quarter across Italy, Spain, France, United King-
dom, and Germany . Physicians provide patient demographic, 
disease and treatment data on HCV patients seen within each 
period . The EU Therapy Monitor Q2-Q4 2015 data and a 
CHAID analysis were used to create a decision tree . The tree 
determines the hierarchy of influence that viral load, comor-
bidities, country, substance abuse, and fibrosis score has on 
patient access to DAAs . Results: The CHAID analysis split the 
data by fibrosis level, revealing that fibrosis had the strongest 
impact on DAA access . Country and substance abuse status 
were, in most cases, the next most influential variables on treat-
ment access . When focusing on F2 patients in Germany and 
Spain, those not abusing substances had a ~80% and ~60% 
chance of DAA access, whilst F2 abusers in Germany and 
Spain had a lower chance at ~50% and 5%, respectively . A 
similar trend persisted throughout the individual fibrosis level 
cohorts apart from cirrhotic patients, where clinical charac-
teristics had a greater influence than residency . Conclusion: 
The decision tree revealed that treatment access is significantly 
dependent on fibrosis, country and substance abuse, with viral 
load and comorbidities playing a lesser role . All EU5 countries 
have similar fibrosis level adjudication, but then experience 
minor divergence in how substance abuse status is integrated 
in access decisions . The difference in treatment rates between 
abusers and non-abusers diminishes from F0-F4 . Abusers are 
commonly denied because of the non-compliance risk, yet 
denying access now leaves the potential for future strain on 
payer systems .
Disclosures:
The following people have nothing to disclose: Jason Katz, Sarah Brown, 
Mohammed Aiyaz, Elizabeth Baynton, Sabina Heinz
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The new Aptima HCV Quant Dx Real-time TMA assay 
accurately quantifies Hepatitis C virus genotype 1-6 
RNA
Stephane Chevaliez1, Fabienne Dubernet1, Claude Dauvillier1, 
Christophe Hezode2, Jean-Michel Pawlotsky1; 1Virology & INSERM 
Unit U955, Henri Mondor University Hospital, Creteil, France; 
2Hepatology, Henri Mondor, Creteil, France
Background: Sensitive and accurate hepatitis C virus (HCV) 
RNA detection and quantification is essential for the manage-
ment of chronic hepatitis C therapy . Currently available plat-
forms and assays are usually batched and require at least one 
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full day of work to complete the analyses . Objective: The aim 
of this study was to evaluate the ability of the newly developed 
Aptima HCV Quant Dx assay (Hologic Inc ., San Diego, CA), 
a transcription-mediated amplification (TMA)-based assay mak-
ing use of the fully automated Panther system, that eliminates 
the need for batch processing and automates all aspects of 
nucleic acid testing in a single step, to accurately detect and 
quantify HCV RNA in a large series of patients infected with 
different HCV genotypes . Results: The limit of detection was 
estimated to be 2 .3 IU/mL . The specificity of the assay was 
98 .6% (95% confidence interval: 96 .1%-99 .5%) . Intra-assay 
and inter-assay coefficients of variation ranged from 0 .09% to 
5 .61%, and 1 .05% to 3 .65%, respectively . The study of serum 
specimens from patients infected with HCV genotypes 1 to 6 
showed a satisfactory relationship between HCV RNA levels 
measured by the Aptima HCV Quant Dx assay, and both real-
time PCR comparators [Abbott RealTime HCV (Abbott Molec-
ular, Des Plaines, IL) and Cobas AmpliPrep/Cobas TaqMan 
HCV Test, version 2 .0 (CAP/CTM HCV v2 .0, Roche Molec-
ular Systems, Pleasanton, CA), assays] . Conclusion: The new 
Aptima HCV Quant Dx assay is sensitive, reasonably specific 
and reproducible and accurately quantifies HCV RNA in serum 
samples from patients with chronic HCV infection, including 
patients on antiviral treatment . Quantification is linear over 
the full dynamic range of quantification, which covers values 
observed in both untreated and treated patients with chronic 
HCV infection . The Aptima HCV Quant Dx assay can thus 
be confidently used to detect and quantify HCV RNA in both 
clinical trials with new anti-HCV drugs and clinical practice in 
Europe and the US .
Disclosures:
Stephane Chevaliez - Advisory Committees or Review Panels: Janssen; Speaking 
and Teaching: Gilead, BMS, Abbvie
Christophe Hezode - Speaking and Teaching: Roche, BMS, MSD, Janssen, abb-
vie, Gilead
Jean-Michel Pawlotsky - Advisory Committees or Review Panels: Abbvie, Bris-
tol-Myers Squibb, Gilead, Janssen, Merck; Grant/Research Support: Gilead; 
Speaking and Teaching: Bristol-Myers Squibb, Gilead, Merck, Janssen, Gilead
The following people have nothing to disclose: Fabienne Dubernet, Claude Dau-
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831
Minimal Risk of Hepatitis B Virus Reactivation in Hepati-
tis B Virus Surface Antigen-Negative Chronic Hepatitis C 
Patients Receiving Direct Acting Antiviral Agents
Chen-Hua Liu1, Chun-Jen Liu1, Tung-Hung Su1, Yu-Jen Fang2, Hung-
Chih Yang1, Pei-Jer Chen1, Ding-Shinn Chen1, Jia-Horng Kao1; 
1Internal Medicine, National Taiwan University Hospital, Taipei, 
Taiwan; 2Internal Medicine, National Taiwan University Hospital, 
Yun-Lin Branch, Douliou, Taiwan
Background: Little is known about the risk of hepatitis B virus 
(HBV) reactivation in hepatitis C virus (HCV)-infected patients 
receiving interferon (IFN)-free direct acting antiviral agents 
(DAAs) . Methods: HCV-infected patients receiving 12 weeks 
of IFN-free DAA therapies were consecutively enrolled . The 
baseline, on-treatment, and off-therapy HBV DNA, HBV sur-
face antigen (HBsAg), HBV surface antibody (anti-HBs), and 
alanine aminotransferase (ALT) were serially examined . HBV 
reactivation was defined as detectable serum HBV DNA fol-
lowing baseline undetectable HBV DNA, or an increase of ≥ 1 
log10 IU/mL HBV DNA compared to baseline detectable HBV 
DNA . Significant HBV-related ALT flare was defined as ALT ≥ 5 
times upper limit of normal (ULN) or ALT ≥ 2 times of the base-
line level with concomitant HBV DNA > 2,000 IU/mL . HBV-re-
lated hepatic decompensation was defined as significant 
HBV-related ALT flare combined with jaundice, coagulopathy, 

hepatic encephalopathy or ascites . Results: Of the 103 patients 
enrolled, 3 (2 .9%) had HBV reactivation, but none of them 
had significant HBV-related ALT flare or hepatic decompensa-
tion . Of 6 HBsAg-positive patients, 3 (50%) had HBV reactiva-
tion . In the remaining 97 HBsAg-negative patients, none had 
HBV reactivation after DAA therapy . In patients with baseline 
HBsAg negativity with/without anti-HBs positivity, there were 
no changes of HBV serological markers . Conclusions: The risk 
of HBV reactivation was low in HCV-infected patients receiving 
IFN-free DAA treatment, and HBV reactivation was limited to 
HBV/HCV-coinfected patients . Furthermore, the risk of HBV-re-
lated ALT flares or hepatic decompensation is also minimal in 
those with HBV reactivation .
Disclosures:
Pei-Jer Chen - Advisory Committees or Review Panels: BMS, GSK, BMS, GSK, 
Medigene; Consulting: Medigen, Pharmaessentia; Grant/Research Support: Vaz-
genetics; Independent Contractor: J & J; Speaking and Teaching: Roche, Roche
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High presence of HCV genotype 4d in HIV/HCV co-in-
fected HIV / HCV patients in España.LOST G4
Enrique Ortega Gonzalez1, Miguel A. von Wichmann2, Maria 
Alma Bracho3, Victor Asensi4, Jose Antonio Mira5, Rafael Grana-
dos6, Marisa Montes7, Livia Giner8, Carlos Martin9, Antonio Rive-
ro-Juárez10, Francisco Arnaiz de las Revillas11, Juan Berenguer12, 
Cristina Tural13, Francisco Vera14, Juan Luis Gomez-Sirvent15, 
Jose Antonio Oteo16, Elisa Martínez17, Antonio Aguilera18, Luis 
Morano19, Jorge Navarro20, Roberto Oropesa21, Javier Moreno22, 
Purificacion Rubio-Cuevas23; 1Infeccious disease, Consorcio Hos-
pital General Universitario, Valencia, Spain; 2Infectous Disease, 
2 Hospital Universitario Donostiarra-OSI Donostialdea, San 
Sebastian, Spain; 33 Unidad Mixta Infección y Salud Pública FIS-
ABIO-Universitat de Valencia, Valencia, Spain; 4Infectious Disease, 
Hospital Universitario central de Asturias, Oviedo, Spain; 5Internal 
Medicine, Hospital Universitario Virgen de Valme, Sevilla, Spain; 
6Internal Medicine, Hospital Universitario Dr. Negrin, Las Palmas, 
Spain; 7HIV Unit, Hospital Universitario La Paz Madrid, IdiPaz, 
Madrid, Spain; 8Infectious Disease, Hospital General Universitario 
Alicante, Alicante, Spain; 9Internal Medicine, Complejo Hospi-
talario de Cáceres, Caceres, Spain; 10IMIBIC, Hospital Univer-
sitario Reina Sofía, Universidad de Córdoba, Cordoba, Spain; 
11Infectious Disease, Hospital Universitario Marqués de Valdecilla, 
Universidad de Cantabria, Santander, Spain; 12Infectious Disease, 
Hospital Gregorio Marañón, Madrid, Madrid, Spain; 13Infectious 
Disease, Hospital Germans Trias i Pujol, Badalona, BAdalona, 
Spain; 14Infectious Disease, Hospital Virgen del Rosell, Cartagena, 
Cartagena, Spain; 15Infectious Disease, Hospital Universitario de 
Canarias, Santa Cruz de Tenerife, Tenerife, Spain; 16Internal Med-
icine, Hospital de La Rioja y Complejo Hospitalario San Millán-
San Pedro-de La Rioja, Logroño, Spain; 17Internal Medicine, 
17 Complejo Hospitalario Universitario de Albacete, Albacete, 
Spain; 18Microbiologia, Hospital Clínico Universitario de Santi-
ago de Compostela, Santiago De Compostela, Spain; 19Infectious 
Disease, Hospital Universitario Álvaro Cunqueiro, Vigo, Vigo, 
Spain; 20Infectious Disease, Hospital Universitari Vall d’Hebron, 
Barcelona;, Barcelona, Spain; 21Internal Medicine, Hospital Can 
Misses, Ibiza, Ibiza, Spain; 22Infectious Disease, Hospital Miguel 
Servet, Zaragoza., Zaragoza, Spain; 23Infectious Disease, Hospi-
tal Genral Universitario Valencia, Valencia, Spain
Introduction Information about the epidemiology and the 
impact of HCV genotype 4 (G4) in HCV/HIV patients in Spain 
is scarce . There is no data available on the number and spread 
of HCV G4 lineages . Design and Setting In order to deter-
mine the prevalence and distribution pattern of HCV G4 in 
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HCV/HIV co-infected individuals, a multicenter, retrospective, 
observational cohort study was conducted in 21 Spanish hos-
pitals . A descriptive epidemiological analysis on a random 
sample of cases was performed . A portion of the HCV NS5B 
region (796 nucleotides) was amplified and sequenced in 207 
associated plasma samples . HCV subtyping was performed 
by using the COMET HCV online tool and compared with 
our subtyping system based on phylogenetic reconstruction . 
A maximum-likelihood phylogenetic tree with bootstrap sup-
port for branches built with RAxML was used for detection 
of clusters of sequences . Results Within the initial cohort of 
24,539 HIV-infected patients, 6,047 individuals were HIV/
HCV co-infected and 1,148 of them presented VHC G4 (20%) . 
Characteristics: Average age 50, male (75%), injection drug 
user with more than 20 years of estimated time of infection and 
stage of hepatic fibrosis greater than or equal to F2 (55%) . In 
most regions the prevalence of HCV G4 exceeded that of G3 . 
Within HCV G4, average prevalences of subtypes 4d and 4a 
were 79% and 21%, respectively . A south-north distribution 
pattern of HCV G4 subtypes was detected . The proportion of 
patients with HCV 4d is mainly present in the north of Spain 
while subtype G4a tends to increase from the north to south 
with a presence greater than or equal or G4d in southern 
Spain . In addition, we have detected a significant cluster of 
subtype 4d formed by 8 sequences from Madrid and one 
from Canary Islands that share a recent common ancestor . 
Moreover, these 9 genetically close sequences along with 20 
sequences belonging to Dutch HCV/HIV co-infected individu-
als from a study published in 2009, also formed a significant 
cluster . This clustering suggests that transnational transmission 
networks of HCV associated with risk factors can be detected 
by using this methodology . In contrast, no significant clusters 
were found among subtype 4a sequences . Conclusions There 
is a high percentage of HCV/HIV co-infection (24 .64%) in 
Spanish patients with a high prevalence of HCV G4 (20%) . The 
predominant subtype is 4d (71%), especially in northern Spain . 
Conversely, subtype 4a has a presence similar or greater than 
subtype 4d in southern Spain and Canary Islands . Phyloge-
netic analysis detected a group of closely related subtype 4d 
sequences that suggests the existence of transmission networks 
of HCV/HIV associated to risk factors .
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Screening for Hepatitis C in Baby Boomer Population 
Using EMR Pop-Up and Targeted Mailing from Primary 
Care Physicians in a Single Community Teaching Hospi-
tal
Paul J. Thuluvath1,2, Harris Feldman1, Asher Horowitz1, George 
Lowe1; 1Institute for Digestive Health & Liver Diseases, Mercy Med-
ical Center, Baltimore, MD; 2Medicine & Surgery, University of 
Maryland School of Medicine, Baltimore, MD
In inner cities, the prevalence rates of HCV are thought to be 
very high, but diagnosis and linkage to care has been sub-opti-
mal . CDC estimates those Baby Boomers, born between 1945 
and 1965, account for more than 75 percent of Americans with 

Hepatitis C . However, screening of this population has been 
dismal despite the recommendations from CDC, USPSTF, and 
CMS . Our institution provide primary healthcare to 33,736 
baby boomers via 41 primary care physicians, but only less 
than 10% of population at risk was screened, prior to our inter-
vention, 2 years after CDC published the recommendations . 
Objectives: The objective of our study was to improve the HCV 
screening of baby boom generation . Methods: We used a 2 
pronged approach . We created a ‘pop-up’ in EMR prompt-
ing primary care physicians to order the screening test when 
patients visited them . We also sent letters to patients explaining 
the rationale for screening along with an order form for the 
blood test . The letters were sent out only after approval by the 
primary care physician, and were addressed to the patient 
and signed by the primary care physician . Patients who were 
found to be positive for HCV were educated and linked to care 
by dedicated coordinators . We collected the numbers of com-
pleted orders by ‘pop-up’ prompting and through letters using 
EMR . To improve the disease awareness, we also conducted 
CME events for primary care physicians, and additionally, 
coordinators met with their office staff and provided education 
material . Results: In this ongoing study, we have mailed letters 
to 10,189 patients of 14 primary care physicians in the first 
12 months . During this period, the screening rates increased by 
over 300% compared to previous 12 months . 1,167 patients 
were screened through the mailed orders, and 26 patients 
were found to HCV antibody; 25 of these patients have been 
tested for HCV RNA, and only 10 were positive for HCV RNA 
(0 .86% of total screened) . Additionally, 1,404 patients were 
screened through the EMR pop-up, identifying another 18 with 
HCV antibody; all of these positive patients were tested for 
HCV RNA, and 6 were positive for HCV RNA (0 .43% of total 
screened) . Of those screened through the pop-up, about 28% 
had also received a letter . Conclusion: The use of automated 
processes incorporated into electronic medical record systems, 
can be an effective way of increasing screening rates for viral 
infections . This in combination with a targeted mailing cam-
paign can expand the ability of primary care physicians to test 
their patients, and identify infected individuals . The prevalence 
rate of HCV in baby boom generation at our institution appears 
to be lower than previously reported .
Disclosures:
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The role of community-based hepatitis C testing in 
reaching young, at-risk adults
Jeffrey Hom2, Michelle Dougherty1, Lora Magaldi1, Carla Cole-
man1, Ta-wanda Preston1, Stacey Trooskin1; 1Medicine, Drexel 
University, Philadelphia, PA; 2University of Pennsylvania, Philadel-
phia, PA
BACKGROUND: While adults born between 1945-1965 con-
stitute the largest group of people in the United States with 
chronic hepatitis C infection (HCV), young adults, particularly 
with a history of injection drug use, are increasingly diagnosed . 
Unfortunately, young adults are known to have low levels of 
engagement with the health care system where HCV testing 
is offered . We sought to describe the characteristics of young 
adults receiving HCV testing through the ‘C’ a Difference pro-
gram, an academic-community partnership that provides free 
HCV testing in three community organizations . METHODS: 
Participants were recruited through a convenience sample of 
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adults presenting for HCV testing at one of three community 
health programs in Philadelphia, Pennsylvania, between June 
2014 and December 2015 . Participants completed a survey at 
the time of HCV testing that included questions on risk factors, 
primary care and prior HCV testing . Descriptive statistics were 
performed on survey data, with comparisons made between 
young adults (ages 18-35) and older adults . RESULTS: During 
the study period 2131 adults, of whom 761 (36%) were young 
adults, presented to one of the community health programs . 
Among the 1511 (71%) adults who consented to the study 
and completed the survey 534 (35%) were young adults . Com-
pared to older adults, the young adults in our sample were less 
likely to have been incarcerated (47% vs 60%, p<0 .001) and 
more likely to have a tattoo from an unregulated setting (36% 
vs 21%, p<0 .001) . Young adults were also more likely than 
older adults to use prescription drugs (23% vs 14%, p<0 .001), 
while older adults were more likely to use crack (36% vs 12%, 
p<0 .001) and cocaine (37% vs 18%, p<0 .001) . Despite sev-
eral risk factors young adults were less likely than older adults 
to be insured (68% vs 77%, p=0 .001) or have primary care 
(60% vs 69%, p<0 .001) . Rates of prior HCV testing were sim-
ilar between the two groups, with 36% of young adults and 
35% of older adults reporting prior testing (p=0 .424) . Among 
those who had been previously tested, young adults were more 
likely to have been tested at a location other than their PCP’s 
office (58% vs 43%, p=0 .001) . Among the 303 young adults 
who had not been previously tested either in a PCP office or 
elsewhere 11 (4%) were found to be positive through ‘C’ a 
Difference . CONCLUSION: This study suggests that commu-
nity-based programs are an important site for engaging and 
testing young adults who are at risk for HCV and who may not 
have access to regular health care . With the epidemiology of 
HCV revealing a rise of cases among young adults, support is 
warranted to promote testing in locations frequented by this 
group .
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Effect of Direct Acting Antiviral Hepatitis C Drugs on 
Fibrosis Stage Over Time Using APRI and FIB-4 Scores
Whitney L. Nichols, Alexander Geboy, Sameer Desale, Idene E. 
Perez, Dawn A. Fishbein; Medstar Health Research Institution, 
Washington, DC
Few studies have evaluated possible regression of liver fibrosis 
(LF) and cirrhosis (LC) after cure of chronic hepatitis C (HCV) . 
Past limitations included the lack of efficacy of interferon-based 
drugs . This study examines effects of sustained virologic 
response (SVR) from new Direct Acting Antivirals(DAAs) on 
changes in LF or LC using non-invasive tests, fibrosis-4 (FIB-4) 
and aspartate amino transferase to platelet ratio index (APRI) . 
Methods: A retrospective cohort study was conducted using clin-
ical data from HCV patients from January 2014 to April 2016 
at MedStar Washington Hospital Center comparing FIB-4/APRI 
scores in patients during and after DAA therapy who achieved 
SVR and those not treated . Safety labs were collected from 
treatment group at baseline, 4 weeks, end of treatment and 12 
weeks after treatment; and from untreated patients at 4 equiv-

alent time points . Chi-Square and Wilcoxon Tests were used 
to assess correlations between covariates . Multivariate logistic 
regression was used to assess correlations between FIB-4 and 
APRI . Results: Of the 149 patients treated, mean age was 61 .4 
+ 6 years, 60% were male, and 89% were black . There were 
no statistically significant differences between treated and con-
trols regarding sex, and race/ethnicity; age was significantly 
older in the treated group (p<0 .009) . The majority were HCV 
mono-infected and previously treatment naïve, though the latter 
had less patients treated (75 .2 v 87 .5% [p=0 .006]) . Regard-
ing FIB-4: At baseline, there were more LF/LC patients in the 
treatment group (79 .1 v 62 .5% [p=0 .002]); FIB-4 scores were 
significantly higher in controls compared to the treatment group 
at time 2, 3, and 4 (p=0 .04, 0 .007, and 0 .03 respectively) . 
Regarding APRI: At baseline, there were fewer LF/LC patients 
in treatment group (30 .2 v 38 .8% [p=0 .12]) but this was not 
statistically significant; APRI scores were significantly higher in 
controls compared to the treatment group at time 2, 3, and 4 
(all p <0 .0001) . For APRI staging of LC vs . non-LC, the odds 
for developing LC at time 3 were 3 .7 times higher for non-
treated (ORadj 3 .7 [CI951 .5-9 .6]) . For FIB-4 staging of LC vs . 
non-LC, odds for developing LC at times 3 and 4 were 2 .13 
and 3 .04 times higher respectively, (ORsadj 2 .1 [CI951 .1-4 .2], 
3 .0 [CI951 .4-6 .7]) . APRI and FIB-4 scores have been validated 
as non-invasive markers of liver disease . They have not been 
examined for those treated with new DAAs and achieved SVR . 
Our study shows that FIB-4 and APRI scores improved, even in 
those with advanced disease, compared to those not treated 
during the same period . This is further evidence that achieving 
SVR may lead to improvement in liver disease .
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Hepatitis C Virus infection and Risk of Gallstones: A Sys-
tematic Review and Meta-analysis
Karn Wijarnpreecha1, Charat Thongprayoon1, Panadeekarn 
Panjawatanan2, Natasorn Lekuthai3, Patompong Ungprasert4,3; 
1Internal Medicine, Bassett Medical Center and Columbia Univer-
sity College of Physicians and Surgeons, Cooperstown, NY; 2Bio-
chemistry, Faculty of Medicine, Chiang Mai University, Chiang 
Mai, Thailand; 3Medicine, Faculty of Medicine Siriraj Hospital, 
Mahidol University, Bangkok, Thailand; 4Medicine, Mayo Clinic, 
Rochester, MN
Background/Objectives: Gallstones and its complications are 
one of the most common hepatobiliary tract diseases . Several 
epidemiologic studies have suggested that patients with hep-
atitis C virus (HCV) infection might be at an increased risk 
of gallstones . However, the data on this relationship remain 
inconclusive . This meta-analysis was conducted with the aims to 
summarize all available evidence . Methods: A literature search 
was performed using MEDLINE and EMBASE database from 
inception to May 2016 . Studies that reported relative risks, odd 
ratios, or hazard ratios comparing the risk of gallstones among 
HCV-infected patients versus subjects without HCV infection 
were included . Pooled odds ratio (OR) and 95% confidence 
interval (CI) were calculated using a random-effect, generic 
inverse variance method . Results: Eleven studies met our eligi-
bility criteria and were included in analysis . The pooled OR of 
gallstones in HCV-infected patients versus subjects without HCV 
infection was 1 .83 (95% CI, 1 .35-2 .48, I2 =89%) . Subgroup 
analysis showed that significant risk was increased for both 
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male (Pooled OR of 2 .07, 95% CI, 1 .14-3 .76) and female 
(Pooled OR of 3 .00, 95% CI, 2 .16-4 .17) . Conclusions: Our 
study demonstrated a significantly increased risk of gallstones 
among HCV-infected patients . Further studies are required to 
clarify how this risk should be addressed in clinical picture .

Forest plot of the included studies hepatitis C infection and risk of 
gallstones
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Clinical evaluation of a newly developed chemilumines-
cence enzyme immunoassay for HCV core antigen
Takako Inoue1, Tomoyuki Ohike1, Takaaki Goto1, Kumiko Ohne1, 
Yuji Tsuzuki1,2, Shigeru Sato1, Yasuhito Tanaka1,2; 1Clinical Labo-
ratory, Nagoya City University Hospital, Nagoya, Japan; 2Depart-
ment of Virology & Liver unit, Nagoya City University Graduate 
School of Medical Sciences, Nagoya, Japan
Background: The quantification of hepatitis C virus core anti-
gen (HCV Ag) in serum is useful to estimate viral replication . 
A newly developed and fully automated chemiluminescence 
enzyme immunoassay (CLEIA) for HCV Ag will be available in 
Japan . The aim of this study is to compare the new HCV Ag 
assay with conventional ones and to evaluate its clinical utility . 
Methods: This study protocol was approved by the appropriate 
institutional ethics review committees . The new HCV Ag assay 
(Lumipulse Presto HCV Ag [LP-Presto HCV Ag] [Fujirebio, Inc .]) 
was compared with two conventional assays (Lumipulse Ortho 
HCV Ag [LP-Ortho HCV Ag] [Fujirebio, Inc .] and Architect HCV 
Ag [Abbott Japan]) . 1) A total of 220 frozen sera (83 were 
positive and 137 were negative by LP Ortho HCV Ag) in our 
hospital, and a total of 206 fresh sera which were negative by 
LP-Ortho HCV Ag obtained on the day when the examination 
was performed were used in this study . As basic examinations, 
reproducibility, stability, and quantitation limit were examined . 
Correlation and concordance rates between LP-Presto HCV Ag 
and conventional assays were performed . Specificity test for 
LP-Presto HCV Ag were examined . 2) A total of 42 frozen sera 
with hypergammaglobulinemia which were negative by LP-Or-
tho HCV Ag were measured by LP-Presto HCV Ag . Results: 
1) Reproducibility, stability, and quantitation limit of LP-Presto 
HCV Ag were all supportive results to efficacy . In the 83 cases 
positive by LP-Ortho HCV Ag, correlation was found with LP-Or-
tho HCV Ag (y=1 .023x+131 .5, r=0 .967), and with Architect 
HCV Ag (y=1 .381x-56 .76, r=0 .941) . There were 1 discrep-
ancy between Lumipulse Presto and LP-Ortho HCV Ag, and 2 
discrepancies between Lumipulse Presto and Architect HCV Ag . 
The concordance rates were 98 .8% between Lumipulse Presto 
and LP-Ortho HCV Ag, and 97 .6% between Lumipulse Presto 
and Architect HCV Ag . In the 133 cases negative by LP-Ortho 
HCV Ag, there were no discrepancies . A total of 137 frozen 
samples and 206 fresh samples negative by LP-Ortho HCV Ag 
were negative by LP-Presto HCV Ag under the cutoff value 20 

fmol/L . Meanwhile, there was 1 discrepancy between these 
assays under the cutoff value 10 fmol/L . 2) Of the 42 fro-
zen samples with hypergammaglobulinemia and negative by 
LP-Ortho HCV Ag, 41 samples were negative and one sample 
(IgG 7,125 mg/dL) showed false-positive by LP-Presto HCV Ag . 
Conclusions: The results of basic examinations and specificity 
test are reliable, and the concordance rates with conventional 
assays are high . The nonspecific reaction caused by hyper-
gammaglobulinemia is found to be reduced . The new assay 
“Lumipulse Presto HCV Ag” can be used with high clinical 
efficiency .
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Case Management to Improve Uptake for Screening 
and Therapy of Hepatitis C viral infection in People Who 
Inject Drugs.
Rob Bielen2, Rita Verrando3, Joris Penders4, Els Oris4, Frederik 
Nevens5, Geert Robaeys6,1; 1Faculty of Medicine and Life sci-
ences, Hasselt University, Tongeren, Belgium; 2Faculty of Medicine 
and Life sciences, Hasselt University, Hasselt, Belgium; 3Centra 
voor Alcohol en andere Drugproblemen, Hasselt, Belgium; 4Depart-
ment of Clinical Biology, Ziekenhuis Oost-Limburg, Genk, Belgium; 
5Department of Gastro-Enterology and Hepatology, University Hos-
pitals KULeuven, Leuven, Belgium; 6Department of Gastro-Enterol-
ogy and Hepatology, Ziekenhuis Oost-Limburg, Genk, Belgium
Introduction Hepatitis C viral infection (HCV) has become a 
curable disease due to the development of direct acting antivi-
rals (DAA) . Therefore, the World Health Organization (WHO) 
has set a target to eliminate HCV . The largest group at risk for 
HCV at present are people who inject drugs (PWID), especially 
in the western world . Due to various barriers, this risk group 
is still underserved for HCV . Our goal was to study if a case 
management policy could improve uptake for screening and 
treatment for HCV in PWID . Methods We performed a prospec-
tive, interventional cohort study, evaluating the effect of case 
management on screening and treatment for HCV in PWID in 
an opiate substitution treatment (OST) setting in Limburg (Bel-
gium) . The goal was to address the PWID at this setting and 
to provide all the steps of the continuum of care, proposed by 
Meyer JP et al . (Int J Drug Policy, 2015) . The cohort existed 
of four groups of PWID: firstly, a large group who received 
methadone at their local pharmacy . A second large group 
received methadone at the OST setting . Thirdly a smaller a 
group who were active users in a needle exchange program . 
And finally a small group who were recruited after referral to 
the hospital (former PWID) . Results The results are presented in 
Figure 1 . In all of the groups more than 80% of the cases were 
screened, except in the pharmacy group: these presented only 
a few times a year in the OST setting which could explain the 
lower screening rate . However, when addressed, more than 
85% of the PWID in the pharmacy group were tested . In our 
PWID cohort, approximately 29% was HCV RNA positive . 
From these chronically infected PWID, 62% were assessed for 
treatment . 95% of them were eligible for antiviral treatment . 
However, treatment could only be started within the Belgian 
reimbursement criteria (requirement of F3 or F4 Metavir fibrosis 
score) . As such, 51% were ruled out for therapy at present and 
treatment was started in 43% . Conclusion Case management 
is an effective way to screen a well-defined cohort of high-risk 
individuals for HCV and also improves treatment uptake .
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Patients who Fail Treatment in the era of DAAs: Projec-
tions from HEP-SIM Model
Jagpreet Chhatwal1, Qiushi Chen4, Turgay Ayer4, Fasiha Kan-
wal5,6, Kris V. Kowdley2, Xiaojie Wang4, Mark S. Roberts7, Stuart 
C. Gordon3; 1Institute for Technology Assessment, Massachusetts 
General Hospital, Harvard Medical School, Boston, MA; 2Swed-
ish Medical Center, Seattle, WA; 3Henry Ford Hospital, Detroit, 
MI; 4Georgia Institute of Technology, Atlanta, GA; 5Michael E. 
DeBakey Veterans Affairs Medical Center, Houston, TX; 6Baylor 
College of Medicine, Houston, TX; 7University of Pittsburgh, Pitts-
burgh, PA
Purpose: The introduction of oral direct-acting antivirals (DAAs) 
has dramatically changed the landscape of HCV treatment . 
Many more patients are eligible for therapy due to the absence 
of interferon and ribavirin, and real-world effectiveness mirrors 
the results of Phase 3 clinical trials . Our objective was to quan-
tify the number of HCV (GT 1-6) patient population who fail on 
currently approved oral DAAs (including NS5A vs . non-NS5A 
failures) over time in the U .S . Methods: We used our Hepati-
tis C Disease Burden Simulation model (HEP-SIM), which was 
previously validated with NHANES and CDC studies and used 
to project changes in HCV prevalence in the U .S . We simu-
lated the current clinical management of HCV including the 
birth-cohort and risk-based screening . Using market research 
data from IMS and IPSOS, we modeled DAA treatment in dif-
ferent waves starting with the launch of 1st-generation DAAs 
in 2011, followed by 2nd-generation DAAs including sofosbu-
vir, simeprevir and ledipasvir in 2014, and multiple NS5A-in-
hibitor containing DAAs in 2015 . SVR rates were obtained 
from real-world TRIO and TARGET datasets . Within our model, 
patients who failed an NS5A were not eligible for NS5A 
re-treatment until 2018, unless they were cirrhotic . We pro-
jected the number of patients undergoing treatment between 
2014 and 2020; and the number of patients who failed DAAs 
(NS5A and non-NS5A) . Results: We estimated that 1 .41 mil-
lion patients would receive treatment with 2nd-generation DAAs 
from 2014 to 2020 . Of these, 117,000 would fail to achieve 
SVR with DAAs, of which 58% are NS5A inhibitors failures 
(Figure 1) . The characteristics of patients who fail on DAAs 
were: 51% cirrhosis, 72% GT1, 14% GT2, 9% GT3, and 5% 
GT4-6 . Conclusions: Even in the era of highly efficacious DAAs, 
a significant number of patients will fail to achieve SVR and will 
have limited re-treatment options . This population represents a 

group with significant unmet medical need . Safe and effective 
therapies are needed for this population to prevent the long-
term sequelae of HCV .

Disclosures:
Jagpreet Chhatwal - Consulting: Merck & Co ., Inc ., Gilead, Complete HEOR 
Solutions; Grant/Research Support: NIH/National Center for Advancing Trans-
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Kris V . Kowdley - Advisory Committees or Review Panels: Abbvie, Enanta, Gil-
ead, Intercept, Merck, Novartis, Trio Health, Verylx; Grant/Research Support: 
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Novartis, Tobira, Trio Health; Speaking and Teaching: Gilead, Intercept
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840
Risk of hepatitis C virus related hepatocellular carci-
noma between subjects with spontaneous and treat-
ment-induced viral clearance
Ming-Lung Yu1, Chung-Feng Huang1, Chia-Yen Dai1, Jee-Fu 
Huang1, Mei-Hsuan Lee2, Wan-Long Chuang1; 1Hepatobiliary 
Division, Department of Internal Medicine, Kaohsiung Medical 
University Hospital, Kaohsiung, Taiwan, Kaohsiung, Taiwan; 2Insti-
tute of Clinical Medicine, National Yang-Ming University, Taiwan, 
Taipei, Taiwan
Background/Aims Both spontaneous hepatitis C virus (HCV) 
clearance and the achievement of sustained virological 
response (SVR) by means of anti-viral therapy greatly reduce 
the incidence of hepatocellular carcinoma (HCC) development . 
The current study aimed to compare the risk of HCC between the 
two patient groups Methods A total of 313 subjects with spon-
taneous HCV clearance (SC) and 564 age- and sex-matched 
patients in the treatment-induced SVR group were enrolled for 
analysis . Results Nineteen (2 .17%) of the 877 patients devel-
oped HCC during 6,963 person-years of follow-up . Fourteen 
(2 .48%) SVR patients and 5 (1 .6 %) SC patients developed 
HCC (P=0 .004) . Cox regression analysis of factors predictive 
of HCC included SVR (versus SC: hazard ratio [HR]/ 95% 
confidence interval [CI]: 5 .83/1 .27-26 .88), diabetes (HR/
CI:3 .41/1 .21-9 .58), and age (HR/CI: 1 .07/1 .01-1 .14) .Of 
the 564 SVR patients, eleven (5 .88 %) of the 187 patients with 
fibrosis stage 2-4 (F2-4) and 2 (0 .88 %) of the 226 patients 
with F01 developed HCC (P=0 .01) . Compared to SC subjects, 
only SVR patients with F2-4 (P<0 .001) but not F0-1(P=0 .60) 
had a higher risk of HCC development . Cox-regression analy-
sis using liver fibrosis as a variable demonstrated that factors 
associated with HCC included SVR with F2-4 (versus SC: HR/
CI: 10 .06/2 .20-45 .98), diabetes (HR/CI:3 .23/1 .14-9 .19), 
and age (HR/CI: 1 .08 1 .02-1 .15) . Conclusions Compared to 
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subjects with spontaneous viral clearance, subjects with anti-
viral treatment-induced HCV viral clearance remain at high 
risk for HCC development, especially if they have significant 
hepatic fibrosis . These results may provide important informa-
tion for decision-making regarding the prioritization of current 
direct antiviral agents in resource-limited countries .
Disclosures:
Ming-Lung Yu - Advisory Committees or Review Panels: ABBOTT, MSD, ABBVIE, 
GILEAD, J&J, ROCHE, BMS; Consulting: MSD, ABBVIE, GILEAD, J&J, ROCHE, 
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Cryoglobulins and autoantibodies clearance in a cohort 
of HIV/HCV co-infected subjects treated with different 
anti-HCV direct-acting agents.
Roberto Rossotti; Infectious Diseases, “Niguarda Cà Granda” Hos-
pital, Milan, Italy
Background. HIV and HCV infections are characterized by 
chronic immune system activation that leads to immunologic 
dysregulation and exhaustion . This study assessed the evolu-
tion of inflammation parameters in HIV/HCV subjects treated 
with different anti-HCV regimens . Methods. Co-infected indi-
viduals who started an interferon-free treatment were included 
in the analysis . Data about leukocytes, inflammation markers, 
cryoglobulins and autoantibodies were collected at baseline 
and 12 weeks after end of treatment . Descriptive statistics, 
Chi-square and Wilcoxon tests were used . Results. 64 HIV/
HCV patients (males 76 .6%, median age 52 years) achieved 
SVR12 after a treatment with different regimens, mainly 
sofosbuvir-based (21 .8% with SOF and ribavirin, 45 .3% in 
combination with daclatasvir, 17 .2% with ledipasvir, 9 .4% 
with simeprevir), 6 .3% with 3D . The majority was infected by 
genotype 3 (37 .5%) and was cirrhotic (68 .8%) . None had 
a diagnosis of autoimmune disease, 3 subjects had cryo-
globulins-related kidney damage . There is a trend in Neutro-
phils increase, while no change was observed in Leukocytes, 
CD4+ and CD4/CD8 ratio . Ferritin and cryoglobulins posi-
tivity decrease significantly . Anti-thyroglobulin, c-ANCA and 
p-ANCA decrease significantly . ANA positivity remains sta-
ble, but fluorescence changed: there is a trend in anti ring/
rod (anti-RR) antibodies increase . Conclusions. This analysis 
showed that achieving an SVR partially improves immunologic 
parameters within a short follow up: immunologic response in 
terms of cryoglobulins clearance was significant . ANA showed 
a change in fluorescence was registered: anti-RR antibodies 
are considered to be interferon-induced, while in co-infected 
subjects they were already present at baseline and increased 
with virologic clearance even without interferon, thus suggest-
ing a virological clearance-mediated instead of a drug-induced 
effect .
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842
Higher Prevalence of Existing Comorbidities and Medi-
cation Use in Untreated Patients with Chronic Hepatitis 
C (CHC) compared to Treated Patients: A Popula-
tion-Based Study in Post- Oral Direct-Acting Antivirals 
(DAAs) Era
Philip Vutien1,2, Nhu (Josephine) Q. Tran3, Felix Cao3, Vincent 
Peichel3, Mindie H. Nguyen1; 1Division of Gastroenterology and 
Hepatology, Stanford University Medical Center, Palo Alto, CA; 
2Rush University Medical Center, Chicago, IL; 3Optum, Eden Prai-
rie, MN
Background:  Over 75% of patients living with CHC in the 
US were born between 1945 and 1965 . As this population 
ages, the increasing rates of medical comorbidities will make 
CHC management more challenging . In addition related med-
ications and drug-drug interactions may complicate the use of 
cytochrome P-450 metabolized DAAs . Objective: To measure 
the prevalence of comorbidities and medications that may be 
barriers towards initiating DAAs in a large U .S . cohort with 
CHC . Methods:  We identified from Optum Insight’s insurance 
claims database CHC patients by ICD-9 code from 1/1/2011 
to 9/30/2015 . Our treatment group consisted of patients 
receiving DAA prescriptions after 11/1/2013 . Any patients 
treated prior to 11/1/2013 were excluded from the study . 
Medical comorbidities were defined by ICD-9 codes . Results:  
In total, 12,622 insured CHC patients were included: 6,325 
treated and 6,297 untreated patients . The majority were male 
(61%) and had Medicare part-D (66 .8%) . By medical comor-
bidities (Figure), untreated patients were more likely to have 
end stage renal disease (4% vs . 1 .4% treated, OR = 2 .9, p 
<0 .001), congestive heart failure (11 .4% vs . 4 .4% treated, OR 
= 2 .8, p < 0 .001), and seizure disorder (5 .6% vs 3% treated, 
OR = 1 .9, p < 0 .001) . Untreated patients were also more likely 
to have active or prior episodes of psychosis (9 .4% vs . 5% 
treated, OR = 2, p < 0 .001) and were more likely to be pre-
scribed a medication with potentially severe drug-drug interac-
tion to DAAs (24 .7% vs . 21 .5% treated, p < 0 .001) including 
anticonvulsants (1 .7% untreated vs . 0 .9% treated, p < 0 .001) . 
Conclusion: In a largely Medicare U .S . cohort of CHC patients, 
the prevalence of certain major comorbidities and concomitant 
medications was higher in untreated CHC patients compared 
to treated patients . The presence of major comorbidities and/
or concomitant medications with major drug-drug interactions 
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with anti-HCV medications may be a barrier to anti-HCV ther-
apy, and treatment prior to development of such comorbidities 
and related medications may help improve the overall treat-
ment rate for CHC .

Disclosures:
Mindie H . Nguyen - Advisory Committees or Review Panels: Bristol-Myers 
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Foundation for a Clinical Intervention on Hepatitis C: A 
2015 Survey of New York City Hospitals’ Capacity to 
Cure
Ryan Duerme, Shale Maulana, Jessie Schwartz, Nirah John-
son, Eric J. Rude, Fabienne Laraque; Viral hepatitis/BCD, NYC 
DOHMH, Long Island City, NY
BACKGROUND: In New York City (NYC), many of the esti-
mated 146,500 residents with chronic hepatitis C (HCV) will 
likely seek care at one of NYC’s 34 acute care hospitals’ out-
patient clinics . Data on the capacity of hospitals to provide 
HCV screening, diagnosis, and treatment are limited . Given the 
changing landscape of HCV treatment and the complexity of 
the NYC hospital-based healthcare system, an understanding 
of gaps related to HCV care is needed to tailor interventions . 
To that end, the NYC Health Department conducted a needs 
assessment of hospitals on their capacity for HCV screening, 
diagnosis, and treatment . METHODS: The Health Department 
developed and administered a survey on facility-level practices 
related to HCV screening, diagnosis, and treatment capacity 
to NYC acute care hospitals . Clinical representatives from the 
hospitals were recruited through email and site visits . Responses 
were collected through paper surveys and SurveyMonkey .com 
from July 8, 2015 – September 30, 2015 . Descriptive analy-
sis was conducted using Survey Monkey and Excel . RESULTS: 
Twenty-seven hospitals completed the survey (79% response 
rate) . Screening: Of the 23 hospitals responding to this ques-
tion, 18 (78%) indicated that most of their patients have risk 
factors for HCV infection . Eighteen (67%) of the 27 sites also 
reported that their hospital’s electronic health record system 
had an age-based screening alert for high-risk patients born 
from 1945-1965, yet only 10 (37%) reported screening 50% 
or more of this cohort  . Diagnosis: Eleven (41%) sites reported 
no challenges to providing RNA testing in-house, but only 5 
(19%) had implemented HCV antibody-to-RNA reflex testing . 
Treatment: With the exception of one facility, all hospitals indi-
cated being able to provide HCV treatment in-house . How-
ever, only 9 (33%) and 6 (22%) respondents indicated that 
HCV treatment was available in their primary care clinics for 
mono-infected and HIV/HCV co-infected patients, respectively . 
Most patients were cared for in infectious diseases and gas-

troenterology clinics . Finally, of the 26 hospitals responding 
to this question, 16 (62%) indicated denial of medication cov-
erage by health insurances was a barrier to HCV treatment . 
CONCLUSION: This survey provided an understanding of prac-
tice and gaps in HCV care capacity among acute care hospital 
clinics in NYC . Low rates of screening, confirmatory testing, 
along with limited provider capacity in primary care settings 
and barriers to securing treatment were reported . This infor-
mation is being used to guide the work of the HCV Clinical 
Network and develop interventions to address these gaps .
Disclosures:
The following people have nothing to disclose: Ryan Duerme, Shale Maulana, 
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Performance Evaluation of the new real-time PCR-based 
cobas HCV assay for use on the cobas 6800/8800 sys-
tems for the detection and quantification of HCV RNA
Johannes Vermehren1, Caterina Berkowski1, Benjamin Maas-
oumy2, Veronique Michel-Treil3, Enrique Marino4, Ed G. Marins4, 
Heiner Wedemeyer2, Christoph Sarrazin1; 1Medizinische Klinik 1, 
Universitätsklinikum Frankfurt, Frankfurt, Germany; 2Medizinische 
Hochschule Hannover, Hannover, Germany; 3Covance Central 
Laboratory Services, Geneva, Switzerland; 4Roche Molecular 
Diagnostics, Pleasanton, CA
Background and Aim: Quantification of HCV RNA during anti-
viral therapy is essential for the guidance of treatment duration, 
to decide on futility and to determine sustained response . The 
aim of this study was to evaluate the performance of the recently 
FDA-approved real-time PCR HCV RNA assay cobas® HCV for 
use on the cobas® 6800/8800 systems (cobas HCV; Roche 
Diagnostics) . Methods: Analytical sensitivity and linearity at 
lower concentrations (5-1000 IU/mL) were assessed by cobas 
HCV using WHO standard traceable panels representing HCV 
genotypes (GT) 1-4 and compared with two established HCV 
RNA assays, COBAS® AmpliPrep/COBAS® TaqMan® HCV 
test v2 .0 (CAP/CTM) and COBAS® TaqMan® HCV test v2 .0 
for Use with the High Pure System (HPS/CTM) . In addition, 
pairwise assay comparisons were performed using clinical 
serum samples (n=245) representing HCV GT1 . Concordance 
of baseline samples was assessed using the 6 million IU/mL 
cut-off which is used to tailor treatment duration in non-cirrhotic, 
treatment-naïve GT1 patients receiving ledipasvir/sofosbuvir . 
Results: The analytical sensitivity of cobas HCV was 8 .2 IU/
mL (95% CI: 6 .7-14 .4) in samples representing GT 1, and 6 .3, 
6 .1 and 13 .7 IU/mL in GT 2, 3 and 4, respectively . cobas 
HCV was mostly linear at low HCV RNA concentrations with a 
mean observed log difference of 0 .18 in samples containing 
GT1 (all differences between expected and observed results 
were <0 .3 log IU/ml) . Pairwise comparison of quantifiable GT 
1 samples showed excellent agreement between cobas HCV 
and CAP/CTM (mean difference, 0 .085; 95% CI: 0 .06, 0 .11), 
and cobas HCV vs . HPS/CTM (mean difference, -0 .095; 95% 
CI: -0 .119, -0 .072) . Using the concordance in baseline sam-
ples between cobas HCV vs . CAP/CTM and cobas HCV vs . 
HPS/CTM was 97% and 96%, respectively, with respect to 
the 6 million IU/mL cut-off . Conclusions: cobas HCV is highly 
sensitive and linear at the low end of the dynamic range in GTs 
1-4 . cobas HCV shows excellent correlation and a high level of 
concordance at the 6 million cut-off with CAP/CTM and HPS/
CTM in clinical samples of patients with HCV GT1 .
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845
Hepatitis C virus core antigen: A simplified treatment 
monitoring tool among those with recent Hepatitis C 
virus infection, including for post-treatment relapse
Francois Lamoury1, Behzad Hajarizadeh1, Marianne Martinello1, 
Angelica Soker1, Danica Martinez1, Philip Cunningham2, Gavin 
A. Cloherty3, Pip Marks1, Gail Matthews1, Janaki Amin1, Jason 
Grebely1, Gregory Dore1, Tanya L. Applegate1; 1The Kirby Insti-
tute, University of New South Wales, Sydney, NSW, Australia; 2St 
Vincent’s Applied Medical Research, St Vincent’s Hospital Sydney, 
Sydney, NSW, Australia; 3Abbott Virology, Abbott Laboratories, 
North Chicago, IL
 Background: Simplified, affordable diagnostic tools are essen-
tial to facilitate global access to hepatitis C virus (HCV) treat-
ment . This study evaluated the clinical performance of HCV 
core antigen (HCVcAg) detection as an alternative to RNA test-
ing in plasma to monitor HCV treatment efficacy in recent infec-
tion . Methods: Participants with recent HCV infection (duration 
of infection ≤12months) who completed 6 weeks of sofosbu-
vir+ribavirin in DARE-C II were assessed at week 1, 2, 3, 4, 
end of treatment (ETR) and post-treatment week 4, week 12 and 
week 24 . HCV RNA and HCVcAg were quantified by AmpliP-
rep/COBAS Taqman assay (Roche) and ARCHITECT HCV Ag 
(Abbott Diagnostics) . The sensitivity and specificity of HCVcAg 
assay (>3fmol/L) were calculated for quantifiable HCV RNA 
(>15IU/mL) . Results: 124 longitudinal samples in 18 treated 
participants were available for HCV RNA and HCVcAg testing, 
including baseline (n=18), ETR (n=16), post-treatment week 12 
(n=18) . Overall, HCVcAg demonstrated a sensitivity of 74 .1% 
(95% CI 60 .7-84 .4) and a specificity of 98 .5% (95% CI 90 .7-
99 .9) compared with HCV RNA . At pre-treatment, HCVcAg 
was detected in 89% samples, demonstrating a sensitivity of 
88 .9% (95% CI 63 .9-98 .1) . Two baseline HCVcAg non-reac-
tive samples had quantifiable HCV RNA at 33 and 150IU/
mL . At ETR, RNA and HCVcAg were detected in 13% and 6% 
samples, respectively (sensitivity 50%, 95% CI 2 .7-97 .3; spec-
ificity 100%, 95% CI 73 .2-100%) . At post-treatment week 12, 
RNA and HCVcAg were detected in 72% and 61% samples, 
respectively (sensitivity 84 .6%, 95% CI 53 .7-97 .3; specificity 
100%, 95% CI 46 .3-100% CI) . Two post-treatment week 12 
non-reactive HCVcAg results had quantifiable HCV RNA at 50 
and 2533IU/mL . Conclusion: This study demonstrates core anti-
gen provides high specificity when compared with HCV RNA . 
The potential clinical utility of HCV core antigen requires further 
evaluation, particularly in the context of low HCV RNA levels .
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Integrated Resistance Analyses of HCV-infected Patients 
treated with Sofosbuvir, Velpatasvir and Voxilaprevir 
for 8 and 12 weeks from Phase 2 Studies 
Nancy Reau2, Mindie H. Nguyen3, Kris V. Kowdley4, Edward J. 
Gane5, Hadas Dvory-Sobol1, Evguenia S. Svarovskaia1, Jenny C. 
Yang1, Luisa M. Stamm1, Diana M. Brainard1, Michael D. Miller1, 
Hongmei Mo1, Eric Lawitz6, Paul Y. Kwo8, Michael P. Curry9, Ira 
M. Jacobson7; 1Gilead Sciences, Inc., Foster City, CA; 2Rush Uni-
versity Medical Center, Chicago, IL; 3Stanford University Medical 
Center, Palo Alto, CA; 4Swedish Medical Center, Seattle, WA; 
5Auckland City Hospital, New Zealand Liver Transplant Unit, Auck-
land, New Zealand; 6University of Texas Health Sciences Center, 
Texas Liver Institute, San Antonio, TX; 7Mount Sinai Beth Israel, 
New York, NY; 8Indiana University School of Medicine, Indianap-
olis, IN; 9Beth Israel Deaconess Medical Center, Boston, MA
Background: In 4 Phase 2 studies, the combination of sofos-
buvir (SOF), velpatasvir (VEL), and voxilaprevir (VOX) that 
target distinct HCV proteins, NS5B, NS5A, and NS3/4A, 
respectively, demonstrated high efficacy in genotype (GT) 1-6 
HCV infected patients who were DAA-naïve or DAA-experi-
enced with durations of 8 or 12 weeks . Here, we evaluate 
the effect of baseline resistance associated substitutions (RASs) 
on treatment outcome and emergence of RASs in patients 
who experience virologic failure . Methods: NS3, NS5A, and 
NS5B deep sequencing was performed at baseline for all 
patients (N=262; 145 GT1a, 31 GT1b, 23 GT2, 54 GT3, 7 
GT4, 2 GT6) and at the time of virologic failure . Results are 
reported using a 15% cutoff . Results: At baseline, 141/262 
(54%) patients had RASs in at least one of the NS3 and/or 
NS5A viral genes (23% NS3, 18% NS5A, 13% NS3/NS5A) . 
NS5A RASs were observed more commonly in NS5A inhibi-
tor-experienced patients (40/46, 87%) than DAA-experienced 
patients who had not previously received a NS5A inhibitor 
(18/81, 22%) . In DAA-naïve patients treated for 8 weeks, 97% 
achieved SVR12 with similar SVR12 rates observed in patients 
without (79/81, 98%) or with (52/54, 96%) RASs . In NS5A 
inhibitor-experienced patients, all (46/46, 100%) achieved 
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SVR12 and in non-NS5A inhibitor DAA-experienced patients, 
all but 1 patient (80/81, 99%) with a NS5A RAS achieved 
SVR12 . Overall, 91% of patients with NS5A Y93 RASs at 
baseline achieved SVR12 (21/23) . Thirteen (5%) patients had 
NS5B nucleoside inhibitor (NI) RASs, including 5 with L159F, 
all achieved SVR12 . Of the 5 patients who relapsed, none had 
treatment emergent NS5A and NS5B RASs . One patient who 
relapsed had treatment-emergent NS3 Q80R (which confers 
no phenotypic change to VOX) . Conclusions: Baseline RASs 
had no impact on the virologic response in DAA-naïve and 
DAA-experienced patients following treatment with SOF, VEL, 
and VOX for 8 or 12 weeks, respectively . Viral relapse was not 
associated with emergence of viral resistance .

SVR12 in Patients With or Without Baseline RASs
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847 ♦
Six weeks of sofosbuvir/ledipasvir treatment of
acute hepatitis C virus genotype 1 monoinfection:
Final results of the The German HepNet Acute HCV IV 
Study
Katja Deterding1,2, Christoph D. Spinner3, Eckart Schott4, Tania 
M. Welzel5, Guido Gerken6, Hartwig H. Klinker7, Ulrich Spen-
gler8, Johannes Wiegand9, Julian Schulze zur Wiesch10, Anita 
Pathil11, Markus Cornberg1,12, Andreas Umgelter3, Caroline Zöll-
ner4, Stefan Zeuzem5, Armin Papkalla13, Kristina Weber14, Svenja 
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Background: Early treatment of acute hepatitis C virus (HCV) 
infection with interferon alfa monotherapy is highly effective 
but is associated with frequent unfavorable side effects . There 
is no fully published study yet exploring the safety, efficacy and 
required treatment duration of interferon free treatment of acute 
hepatitis C virus monoinfection . Preliminary reports suggested 
that ledipasvir/sofosbuvir therapy is effective in acute hepatitis 
C but relapses were reported in HIV-coinfected patients after 6 
weeks of treatment . Methods: The German HepNet Acute HCV 
IV Study was designed as a single arm, prospective multicenter 
pilot study to evaluate the efficacy and safety of treatment with 
sofosbuvir plus ledipasvir (SOF/LDV) for 6 weeks without riba-
virin in patients with acute genotype 1 HCV monoinfection . We 
here report the final 24 weeks post treatment results . Results: 
Twenty patients were included by 10 centers (60% male, mean 
age 46±12 years; 11 patients HCV genotype 1a, 9 patients 
genotype 1b) . The main risk factors for HCV infection were sex-
ual transmission (n=11) and medical procedures/needle stick 
injuries (n=5) . Median alanine aminotransferase (ALT) and 
median bilirubin levels before start of antiviral treatment were 
225 U/l (range 32-2716) and 13 .6 μmol/l (range 5 .13-111), 
respectively . ALT levels rapidly declined during therapy and 
values normalized already by treatment weeks 2 in 9 patients 
and by week 4 in 17 patients . HCV RNA was undetectable 
by the Roche COBAS® AmpliPrep/COBAS® TaqMan® HCV 
Test v2 .0 by weeks 2, 4 and 6 in 8, 13, and 20 patients, 
respectively . SVR-12 was 100% and 18 patients have already 
completed FU-week 24 and all remained HCV-RNA negative . 
Conclusion: Treatment for 6 weeks with LDV/SOF was well 
tolerated and highly effective in HCV genotype 1 monoinfected 
patients with acute hepatitis C . Virological response was dura-
ble after therapy for at least 24 weeks . A rapid improvement 
in biochemical disease activity was observed during therapy . 
Short-duration treatment of acute hepatitis C could prevent the 
spread of HCV in high risk populations and may be cost-saving 
as compared to treatment of chronic hepatitis C .
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Background and Objective: Selected all-oral direct acting 
antivirals (DAAs) have been shown to have high safety and 
efficacy in treating Hepatitis C (HCV) patients with decom-
pensated cirrhosis (DCC) . However, there is limited empirical 
evidence comparing the health and economic outcomes asso-
ciated with treating patients pre- vs . post-liver transplant (LT) . 
The objective of this study was to analyze the cost-effective-
ness of pre- vs . post LT treatment with an all-oral DAA regimen 
among patients with DCC waitlisted (WL) for LT . Methods: We 
constructed a decision-analytic Markov model of the natural 
disease progression of HCV in patients with decompensated 
cirrhosis (DCC) waitlisted (WL) for LT . The model followed a 
hypothetical cohort of 1,000 patients with a mean age of 50 
over a lifetime horizon from a third-party US payer perspec-
tive, and estimated their health and cost outcomes based on 
pre- vs . post-LT treatment with an oral DAA . Health states and 
natural history pre-LT were stratified by MELD score and SVR . 
Transition probabilities and utilities were based on the litera-
ture and hepatologist consensus . SVR rates were sourced from 
ASTRAL-4 and SOLAR-1, -2 . Costs were sourced from RedBook, 
Medicare fee schedules, and published literature . Results: The 
post-LT treatment arm had a mean time on WL of 0 .94 years 
and a 27 .6% probability of death on the WL, vs . 2 .05 years 
(+117 .5%) and 26 .2% (-5 .1%) in the pre-LT arm . Over the 
model time horizon, the post-LT treatment arm yielded 629 
patients with SVRs, 7 patients with HCC, and 679 liver-related 
deaths, vs . 902 (+43 .4%), 5 (+35 .8%) and 607 (-10 .7%) in 
the pre-LT arm . The pre-LT treatment strategy resulted in 10 .2 
per-patient quality-adjusted life years (QALYs), 12 .0 per patient 

life years (LYs), and $262,846 per patient lifetime costs vs . 
9 .0, 11 .3, and $253,713 in the post-LT arm . Therefore, pre-LT 
treatment was found to be the most cost-effective, with an ICER 
of $7,593 . Based on one-way deterministic sensitivity analysis, 
our results were most sensitive to the utility of patients post-LT, 
treatment SVR rates, and LT costs . Conclusion: The timing of 
antiviral treatment for HCV patients with DCC relative to LT is 
an important area of clinical and policy research . Our results 
indicate that pre-LT treatment with a highly effective, all-oral 
DAA regimen is the most cost-effective strategy for the treatment 
of HCV patients with DCC waitlisted for LT .
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Background: ABT-493 (NS3/4A protease inhibitor [PI] iden-
tified by AbbVie and Enanta) and ABT-530 (NS5A inhibitor) 
are next generation HCV direct-acting antiviral agents (DAAs) . 
Co-administration of ABT-493 + ABT-530 achieved a high 
sustained virologic response 12 (SVR12) rate in DAA-naïve 
patients with HCV genotype (GT) 1-6 infection, as well as 
GT1-infected patients who had previously failed a DAA-con-
taining regimen . In this report we present the characterization 
of variants detected in samples from subjects enrolled in Part 1 
of the MAGELLAN-1 study: treatment with ABT-493 + ABT-530 
± RBV for 12 weeks in non-cirrhotic GT1-infected patients who 
had previously failed regimens containing a PI and/or NS5A 
inhibitor, ± an NS5B polymerase inhibitor . Methods: Next gen-
eration sequencing (NGS) was performed on HCV NS3/4A 
and NS5A genes from all baseline samples and the first avail-
able sample after virologic failure with HCV RNA ≥1000 IU/
mL . Sequencing results at 1% and 15% detection cutoffs were 
examined for the presence of resistance-associated variants 
(RAVs) in the NS3 and NS5A genes . Results: NGS (with 1% 
cutoff) of baseline samples from all patients (n=50) identi-
fied RAVs in 41 (82%) patients: 15 (30%) in NS3 only, 10 
(20%) in NS5A only, and 16 (32%) in both targets . In 90% 
(37/41) of these samples, the RAVs were also present using an 
NGS detection cutoff of 15% . These DAA-experienced patient 
cohorts had broad representation of baseline variants at key 
resistance-associated positions, including those at NS3 V36, 
Q80, R155, and D168, as well as NS5A M28, Q30, L31, 
and Y93 . All patients with baseline variants at position Y93 in 
NS5A that confer high level of resistance to currently approved 
NS5A inhibitors achieved SVR12 (n=10) . Of the 2 out of 50 
(4%) patients who experienced virologic failure, 1 patient had 
baseline NS3 (Y56H and D168A/T) and NS5A (M28V and 
Q30L/R) RAVs, and the other patient had baseline RAVs in 
NS5A (L31M and H58D) only . Conclusions: The combination 
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of ABT-493 and ABT-530 demonstrated potent antiviral activity 
and a high barrier to resistance in non-cirrhotic HCV GT1-in-
fected patients who had previously failed a DAA-containing 
regimen, regardless of the diverse profile and high prevalence 
of baseline NS3 and/or NS5A RAVs among these patients . 
These promising results support the study of this combination 
regimen in a larger cohort of DAA-experienced patients .
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BACKGROUND AND AIM:  Chronic hepatitis C virus (CHC) 
patients with decompensated cirrhosis (DCC) awaiting trans-
plant have limited treatment options and are at high risk for 
liver-related comorbidity and increased mortality . The new oral 
single tablet regimen of sofosbuvir/velpatasvir (SOF/VEL) has 
been shown to have excellent efficacy and safety in this popu-
lation . A decision-analytic Markov model evaluated the health 
outcomes of SOF/VEL compared with current treatment options 
in DCC . METHODS: The analysis modeled a cohort of 10,000 
CHC DCC genotype (GT) 1-6 patients with an average age 
of 52 from a US third-party payer perspective over a lifetime 
horizon . Pre-transplant treatment with SOF/VEL for 12 weeks 
(W) with ribavirin (R) was compared with ledipasvir/sofosbuvir 
(LDV/SOF) 12W+R and 24W+/-R, SOF+ daclatasvir (DCV) 
for 12W+R or 24W, and no treatment (NT) . Sustained viro-
logic response (SVR) rates were extrapolated from ASTRAL-4, 
SOLAR-1, -2, and ALLY-1 . Transition probabilities and utilities 
were based on a literature review and consensus by a panel of 
hepatologists . RESULTS: The SOF/VEL regimen resulted in the 
best health outcomes in terms of the lowest number of hepa-
tocellular carcinoma (HCC) cases, liver transplants (LT), and 
liver-related deaths compared with all comparators in GT 1, 
2, 3, and 5/6 (Table 1) . In GT4, SOF+DCV was associated 
with slightly fewer liver-related complications, particularly for 
HCC and LT . CONCLUSIONS: Compared to currently avail-
able options including SOF+DCV, LDV/SOF and NT, SOF/VEL 
demonstrated better overall health outcomes in DCC patients, 
leading to fewer cases of liver-related complications . Further, 
SOF/VEL is the only available pan-genotypic, all-oral, once-
daily single tablet regimen for CHC patients, simplifying treat-
ment across GTs .
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Introduction: This phase 3 portion of a phase 2/3 study 
assessed an all-oral, once-daily regimen of elbasvir (EBR, 
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MK-8742; HCV NS5A inhibitor) in combination with grazo-
previr (GZR, MK-5172; HCV NS3/4A protease inhibitor) in 
treatment-naïve or IFN-experienced Japanese patients with or 
without compensated cirrhosis with HCV genotype 1 (GT1) 
infection . Methods: HCV GT1-infected non-cirrhotic patients 
were randomized to immediate treatment with EBR/GZR 
(50mg/100mg) once daily for 12 weeks or deferred treat-
ment (placebo for 12 weeks followed by active dosing for 
12 weeks) . Compensated cirrhotic patients were assigned to 
receive open-label EBR/GZR (50mg/100mg) . The primary 
efficacy endpoint was sustained virologic response (SVR) at 
follow-up week (FU) 12 (SVR12; COBAS TaqMan v2 .0 [lower 
limit of quantitation < 1 .2 Log IU/mL]) in the EBR/GZR arm . 
Safety was evaluated with comparison of adverse events 
and laboratory abnormalities during treatment through FU4 
in the immediate and deferred treatment arms . Results: 336 
patients randomized (non-cirrhotics: 227 received EBR/GZR 
and 74 received placebo, 36% male, mean age 61, and 98% 
GT1b; cirrhotics: n=35, 51% male, mean age 65, and 97% 
GT1b) . SVR12 on EBR/GZR was 96% (219/227) among 
non-cirrhotics and 97% (34/35) among cirrhotics . In the EBR/
GZR non-cirrhotic arm 4% (8/227) did not achieve SVR12; 3 
patients withdrew from the study before FU12 and 5 subjects 
relapsed . In the cirrhotic arm 3% (1/35) experienced relapse . 
During the initial treatment period through FU4, at least one AE 
occurred in 147 (65%) and 50 (68%) patients in the EBR/GZR 
non-cirrhotic and placebo arms, respectively, and in 28 (80%) 
of cirrhotics . Serious AEs occurred in 11 (5%) and in 1 (1%) of 
the EBR/GZR non-cirrhotic and placebo patients, respectively, 
and in no cirrhotic patients . Grade 3 and Grade 4 ALT ele-
vations were observed for 1 .3% (3/227) and 0 .4% (1/227) 
in the EBR/GZR arm, but not in the placebo arm . Grade 3 
ALT elevations were observed for 5 .7% (2/35) in the cirrhotic 
arm, but no patient had a Grade 4 ALT elevation . The most 
common AEs were nasopharyngitis (15%) and ALT increased 
(5 .7%) in EBR/GZR arm, and nasopharyngitis (14%) and ALT/
AST increased (14%) in the cirrhotic arm . SVR12 data from 
deferred treatment and SVR24 data will be also presented at 
the meeting . Conclusions: Once-daily EBR/GZR for 12 weeks 
was highly effective and generally well tolerated in non-cir-
rhotic and compensated cirrhotic Japanese patients with HCV 
G1-infection .
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Background: Administration of the pangenotypic fixed-dose 
combination of sofosbuvir (SOF)/velpatasvir (VEL) 400/100 
mg once-daily for 12 weeks resulted in an overall SVR12 rate 
of 95% (99/104) in HCV/HIV co-infected subjects (ASTRAL-5), 
which included subjects on boosted (cobicistat- or ritonavir-con-
taining) or unboosted antiretroviral (ARV) regimens . Pharma-
cokinetic (PK) data were collected to evaluate the relationship 
between exposure and extrinsic/intrinsic variables, treatment 
outcome, and to compare PK in co-infected and HCV mono-in-
fected subjects . Methods: The study population included HCV/
HIV co-infected subjects (N=106) receiving SOF/VEL 400/100 
mg for 12 weeks on a stable ARV regimen including various 
combinations of: abacavir, atazanavir, cobicistat, darunavir, 
elvitegravir, emtricitabine, lamivudine, lopinavir, raltegravir, 
rilpivirine, ritonavir, and tenofovir disoproxil fumarate (TDF) . 
The PK of SOF, GS-331007, VEL, and tenofovir (TFV) were 
evaluated in all subjects with measurable plasma concentra-
tions using previously established population PK models . The 
PK of SOF, GS-331007, and VEL in HCV/HIV co-infected 
subjects was compared across ARV regimen, treatment out-
come, and to subjects with HCV monoinfection . The PK of TFV 
was compared across ARV regimens (boosted vs . unboosted) . 
Results: Exposures of SOF, GS-331007, and VEL were similar 
across ARV regimens, and were similar to exposures observed 
in the HCV mono-infected population (90% CI range: 0 .76 
to 1 .10) . Mean TFV exposure was similar following adminis-
tration of SOF/VEL with a boosted (AUCtau: 3740 h*ng/mL; 
n=56) or unboosted (AUCtau: 3590 h*ng/mL; n=35) regimen, 
and was similar to mean TFV AUC observed following TDF 
administration as part of boosted regimens in HIV mono-in-
fected subjects (mean TFV AUC range: 3110 to 4630 h*ng/
mL) . Conclusions: Pharmacokinetic results in addition to safety 
and efficacy data support the use of SOF/VEL 400/100 mg 
for 12 weeks in subjects with HCV/HIV co-infection . Tenofovir 
exposures (administered as TDF) were consistent with those 
observed following administration of boosted regimens to HIV 
mono-infected subjects .
Disclosures:
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Sciences, Inc
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Prevalence and Impact of Baseline Resistance-Associ-
ated Variants on the Efficacy of Elbasvir / Grazoprevir 
in Hepatitis C Genotype 1 Infected Japanese Patients
Yoshito Itoh1, Fumitaka Suzuki2, Yoshiyasu Karino3, Kazuaki Cha-
yama4, Naoyoshi Yatsuzuka5, Etsuo Yodoya5, Go Fujimoto5, Stuart 
Black6, Ernest Asante-Appiah6, Janice Wahl6, Michael Robertson6, 
Hiromitsu Kumada2; 1Department of Molecular Gastroenterology 
and Hepatology, Kyoto Prefectural University of Medicine, Kyoto, 
Japan; 2Department of Hepatology, Toranomon Hospital, Tokyo, 
Japan; 3Department of Gastroenterology, Sapporo Kosei General 
Hospital, Hokkaido, Japan; 4Department of Gastroenterology and 
Metabolism, Hiroshima University, Hiroshima, Japan; 5MSD K.K., 
Tokyo, Japan; 6Merck & Co., Inc., Kenilworth, NJ
Introduction: A Phase 2/3 clinical study was conducted to eval-
uate efficacy and safety of elbasvir (EBR, MK-8742; HCV NS5A 
inhibitor (NS5A I)) and grazoprevir (GZR, MK-5172; HCV 
NS3/4A protease inhibitor (NS3/4A PI)) in treatment-naïve or 
-IFN experienced Japanese patients with or without compen-
sated cirrhosis with HCV genotype 1 (GT1) infection . Study 
results showed that once daily co-administration of EBR/GZR 
for 12 weeks is highly effective and well tolerated in HCV 
GT1-infected Japanese patients . The prevalence of HCV NS3 
or NS5A resistance-associated variants (RAVs) at baseline 
(BL) and their impact on SVR were also assessed in the study . 
Methods: Population sequencing of NS3/4A and NS5A was 
performed on BL samples from all patients and on samples 
(viral load >3 Log IU/mL) from patients who met the criteria 
for virologic failure (VF) . RAVs of interest that confer resistance 
to the NS3 protease inhibitor class include those at positions: 
36, 54, 55, 56, 80, 107, 122, 132, 155, 156, 158, 168, 
170 and 175 . RAVs of interest that confer resistance to the 
NS5A inhibitor class include those at positions: 28, 30, 31, 
58 and 93 . In addition, selected samples were analyzed by 
clonal sequencing (≥40 clones, cutoff:5%); baseline samples 
from all patients and samples from VF patients in the phase 3 
program were analyzed by next generation sequencing (NGS, 
cutoff:1%,15%) . The resistance analysis population (RAP) 
excluded non-VFs (2 early discontinuations (ED) and 1 lost to 
follow-up (LTFU)) as well as all patients in the placebo arm . 
Results: 324 patients received active study drug: 319 (98%) 
had GT1b and 5 (2%) had GT1a . 61/62 (98%, VF:1) and 
253/262 (97%, VF:6, ED:2, LTFU:1) patients achieved SVR12 
in the phase 2 and 3 portions of the study, respectively . The 
prevalence of BL NS3 RAVs was 32% (103/321) . All 103 
patients achieved SVR12 including 5 patients (2%) with the 
BL D168E RAV . The prevalence of BL NS5A RAVs was 18% 
(58/321); 4% (13/321) at L31I/M/V and 14% (44/321) at 
Y93C/H . SVR12 was achieved in 93% (54/58) of patients 
with BL NS5A RAVs and 99% (260/263) of patients without 
BL NS5A RAVs . SVR12 was achieved in 92% (12/13) patients 
with BL L31I/M/V RAVs and 93% (41/44) patients with 
BL Y93C/H RAVs . No treatment-emergent NS3 RAVs were 
observed in the 7 VF . Treatment-emergent NS5A RAVs were 
observed in 6/7 VF including 4 patients who had BL NS5A 
RAVs that were still present at time of failure . Conclusions: The 
prevalence of NS3 and NS5A RAVs that confer potency losses 
to various NS3/4A PIs and NS5A Is at baseline was 32% 
and 18%, respectively . The presence of these BL RAVs had no 

clinically remarkable impact on SVR12 in this Japanese phase 
2/3 study .
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Drug-drug interactions between direct acting antivirals 
ABT-493 and ABT-530 with angiotensin II receptor 
blockers (losartan or valsartan)
Matthew P. Kosloski, Sandeep Dutta, Qi Jiang, Betty Yao, Armen 
Asatryan, Federico Mensa, Jens Kort, Wei Liu; AbbVie, North 
Chicago, IL
Purpose: The direct acting antiviral (DAA) combination of ABT-
493 (NS3/4A protease inhibitor discovered by AbbVie and 
Enanta) + ABT-530 (NS5A inhibitor) achieved high sustained 
virologic response rates across chronic hepatitis C virus (HCV) 
genotype 1-6 infection in Phase 2 studies with a favorable 
safety profile . Angiotensin II receptor blockers (ARBs) are used 
in the treatment of hypertension and other cardiovascular indi-
cations, and are commonly administered in HCV infected sub-
jects with such comorbidities . Pharmacokinetics, safety, and 
tolerability of ABT-493 + ABT-530 coadministered with losar-
tan or valsartan were evaluated to assess the drug-drug interac-
tion potential of these agents . Methods: This was an open-label 
one-sequence crossover study . Healthy adult subjects received 
single doses of losartan 50 mg (n=12) or valsartan 80 mg 
(n=12) alone and in combination with ABT-493 300 mg QD 
+ ABT-530 120 mg QD . Intensive blood sampling for deter-
mination of losartan, losartan carboxylic acid metabolite, val-
sartan, ABT-493 and ABT-530 concentrations was performed 
and pharmacokinetic parameters (maximum observed concen-
tration [Cmax], area under the concentration-time curve [AUCinf 
or AUC24] and/or trough concentration [C24]) were estimated . 
The effect of ABT-493 + ABT-530 on the pharmacokinetics 
of losartan or valsartan and vice versa, were assessed by a 
repeated-measures analysis using SAS . Safety was evaluated 
by assessment of adverse events, vital signs, ECGs, and clinical 
laboratory tests . Results: Exposures were higher for losartan 
(ÉCmax 151% and ÉAUCinf 56%) when administered with mul-
tiple doses of ABT-493 + ABT-530, relative to losartan alone; 
losartan active carboxylic metabolite Cmax was 118% higher, 
while AUCinf was similar (≤ 14% difference) . Exposures of val-
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sartan were slightly higher (ÉCmax 36% and ÉAUCinf 31%) 
when administered with ABT-493 + ABT-530 . Exposures of 
ABT-493 and ABT-530 (Cmax, AUC24, and C24) were similar 
with or without losartan or valsartan (≤ 23% difference) . No 
serious adverse events occurred in the study . There was no 
pattern to the adverse events reported . No clinically significant 
vital signs, ECGs, or laboratory abnormalities were observed 
in the study . Conclusions: ABT-493 + ABT-530 increased losar-
tan and valsartan exposures . ABT-493 and ABT-530 exposures 
were not affected by losartan or valsartan . Consistent with 
losartan and valsartan label recommendations for similar mag-
nitudes of exposure increases caused by other drugs or in spe-
cial populations, no dose adjustment is required when ABT-493 
and ABT-530 are coadministered with losartan or valsartan .
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Hemodialysis does not affect the pharmacokinetics of 
ABT-493 or ABT-530
Matthew P. Kosloski, Sandeep Dutta, Weihan Zhao, David 
Pugatch, Federico Mensa, Jens Kort, Wei Liu; AbbVie, North Chi-
cago, IL
Purpose: The direct acting antiviral (DAA) combination of ABT-
493 (NS3/4A protease inhibitor discovered by AbbVie and 
Enanta) + ABT-530 (NS5A inhibitor) demonstrated favorable 
safety profiles and high sustained virologic response rates 
across chronic hepatitis C (HCV) genotype 1-6 infection in 
Phase 2 studies . It has been previously demonstrated that no 
dose adjustment is needed for administration of this combina-
tion in subjects with mild, moderate, or severe renal impair-
ment, or with end-stage renal disease (ESRD) not on dialysis . 
This study evaluated the pharmacokinetics and safety of ABT-
493 and ABT-530 when administered in ESRD dialysis-de-
pendent subjects under dialysis and non-dialysis conditions . 
Methods: In this open-label study, N=8 subjects on hemodialy-
sis for ≥ 1 month received single doses of ABT-493 300 mg + 
ABT-530 120 mg in Period 1 three hours prior to initiating a 
hemodialysis session and in Period 2 on the day prior to sched-
uled hemodialysis . A washout of ≥ 7 days separated dosing 
in each period . Intensive blood sampling for determination of 
ABT-493 and ABT-530 concentrations was performed for 24 
hours following each dose and pharmacokinetic parameters 
(maximum observed concentration [Cmax], area under the con-
centration-time curve [AUCt], clearance [CL], and clearance 
due to dialysis [CLD]) were estimated . Additionally, arterial 
(predialyzer) and venous (postdialyzer) blood samples were 
collected during dialysis . The effect of dialysis on ABT-493 and 
ABT-530 pharmacokinetics was assessed by a repeated-mea-
sures analysis . Safety was evaluated throughout the study with 
assessment of adverse events, vital signs, ECGs and clinical 
laboratory tests . Results: Peak plasma concentrations of ABT-
493 and ABT-530 were both reached during dialysis . The 
mean dialysis duration was 3 .95 hours . Cmax and AUCt were 
similar for ABT-493 (≤ 7% difference) and ABT-530 (≤ 18% 
difference) under dialysis conditions compared to non-dialysis 
days . ABT-493 and ABT-530 arterial and venous concentra-
tion profiles were similar during dialysis . CLD represented a 

minimal portion of total drug clearance for ABT-493 (< 1%) 
and ABT-530 (< 0 .005%) . No serious adverse events occurred 
in the study . No clinically significant vital signs, ECG or lab-
oratory measurements were observed during the course of the 
study . Conclusions: ABT-493 and ABT-530 exposures were not 
affected by dialysis . No dose-adjustment is needed when ABT-
493 + ABT-530 are administered in subjects with renal impair-
ment, with or without dialysis .
Disclosures:
Matthew P . Kosloski - Employment: AbbVie
Sandeep Dutta - Employment: AbbVie
Weihan Zhao - Employment: AbbVie, Inc; Stock Shareholder: AbbVie, Inc, 
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A Decision Analytic Markov Model to Evaluate the 
Health Outcomes of Sofosbuvir/Velpatasvir for Patients 
with Chronic Hepatitis C Virus Genotype 1 Infection in 
the US
Zobair M. Younossi1, Stuart C. Gordon2, Douglas T. Dieterich3, 
Robert Wong6, Kimberly Ann Brown2, Marcelo Kugelmas4, Sammy 
Saab5, Aijaz Ahmed6; 1Inova Fairfax Hospital, Falls Church, VA; 
2Henry Ford Hospital, Detroit, MI; 3Icahn School of Medicine at 
Mount Sinai, New York, NY; 4South Denver Gastroenterology, 
Denver, CO; 5UCLA, Los Angeles, CA; 6Stanford University Medi-
cal Center, Palo Alto, CA
BACKGROUND AND AIM:  Sofosbuvir / velpatasvir (SOF/
VEL) is an oral single tablet regimen that has been shown in 
the clinical trial setting to have excellent efficacy and tolera-
bility in treatment-naïve (TN) and treatment-experienced (TE) 
patients with chronic hepatitis C virus (HCV) genotype 1 (GT1) . 
A decision-analytic Markov model evaluated the health out-
comes of SOF/VEL compared with current treatment options for 
GT1 . METHODS: The analysis modeled two cohorts of 10,000 
chronic HCV GT1 patients (non-cirrhotic (NC); cirrhotic (CC)) 
with an average age of 52 from a US third-party payer per-
spective over a lifetime horizon . 70% of each cohort was TN . 
SOF/VEL for 12W was compared with LDV/SOF for 8W, 
12W +/- ribavirin (RBV), and 24W, elbasvir/grazoprevir 
(EBR/GRZ) +/- RBV for 12W or 16W, and no treatment (NT) . 
Sustained virologic response (SVR) rates were extrapolated 
from Phase III clinical trials and stratified by baseline NS5A 
resistance associated variant for EBR/GRZ . Transition probabil-
ities and utilities were based on a literature review and consen-
sus by a panel of hepatologists . RESULTS: Initiation of SOF/VEL 
in GT1 patients resulted in the best health outcomes in terms of 
the lowest numbers of patients with liver-related complications 
compared with EBR/GRZ, LDV/SOF, and NT (Table 1) . Results 
were consistent across patient subpopulations, including TN, 
pegintereron+ribavirin (PR)-TE, PR+protease inhibitor-TE, NC, 
and CC . CONCLUSIONS: Compared to EBR/GRZ and LDV/
SOF, SOF/VEL demonstrated better overall health outcomes 
in GT1, with reductions up to 58%, 47% and 54% in cases 
of decompensated cirrhosis (DCC), hepatocellular carcinoma 
(HCC), and liver transplant (LT), respectively . Our results high-
light the longer-term benefits of treating chronic HCV with 
SOF/VEL versus currently available options .
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Table 1: Projected health outcomes per 10,000 patients for SOF/
VEL vs . comparator regimens in HCV GT1 patients
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Gender Differences in Patients Treated for HCV: Efficacy 
and Safety of Sofosbuvir/Velpatasvir in Women
Tram T. Tran1, Jordan J. Feld2, Graham R. Foster3, Sarjita Naik4, 
Edward S. Eggleton4, Jie Zhang4, Macky Natha4, Joseph Llewel-
lyn4, Bruce Kreter4, Diana M. Brainard4, David L. Wyles5, Mark 
S. Sulkowski6, Shari S. Rogal7; 1Cedars-Sinai Medical Center, 
Los Angeles, CA; 2University of Toronto, Toronto, ON, Canada; 
3Queen Marys, University of London, London, United Kingdom; 
4Gilead Sciences, Foster City, CA; 5University of California San 
Diego, San Diego, CA; 6Johns Hopkins University, Baltimore, MD; 
7VA Pittsburgh Healthcare System, Pittsburgh, PA
BACKGROUND: Gender differences in both safety and effi-
cacy have been reported for interferon-based HCV treatments . 
Data in large cohorts of women with HCV treated with direct 
acting antivirals are lacking . The aim of this analysis was to 
evaluate the influence of gender on the efficacy and safety of 
the RBV-free regimen of SOF/VEL 400/100 mg in patients with 
HCV genotypes (GT) 1-6 . METHODS: This secondary analysis 
included patients enrolled in ASTRAL 1, 2, 3, or 5, all who 
received SOF/VEL 400/100 mg daily for 12 weeks . Patients 
with decompensated liver disease (ASTRAL 4) were excluded 
from this analysis . In ASTRAL 5, the HIV/HCV co-infected study, 
14% of patients enrolled were women and 86% were men . 
Demographics, sustained virological response at 12 weeks 
(SVR12) and adverse events (AEs) were assessed by gender 
using Fisher’s exact and Chi-square tests . RESULTS: Overall, 
1,141 patients were treated with SOF/VEL in the Phase III 
ASTRAL 1, 2, 3, and 5 trials . The overall SVR12 in women was 
99% and the relapse rate was <1% (3/421) . In men, the over-
all SVR12 was 97% and the relapse rate was 2% (12/721) . 
Demographics, SVR12, and AEs by gender are described in 
Table 1 . Women reported higher rates nausea, headache, and 

nasopharyngitis than men . Further analysis of AEs in women 
will be done . However, treatment was generally well tolerated 
in women and men, and discontinuation rates were very low . 
CONCLUSIONS: In this pooled analysis, the once daily, single 
tablet regimen of SOF/VEL 400/100 mg for 12 weeks was 
highly efficacious regardless of GT or gender and is a safe, 
RBV-free option for women of all ages with HCV .

Table 1 .
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A Decision Analytic Markov Model to Evaluate the 
Health Outcomes of Sofosbuvir/Velpatasvir for Patients 
with Chronic Hepatitis C Virus Genotype 2 and 3 Infec-
tion in the US
Stuart C. Gordon1, Aijaz Ahmed2, Marcelo Kugelmas3, Douglas T. 
Dieterich4, Robert Wong2, Kimberly Ann Brown1, Sammy Saab5, 
Zobair M. Younossi6; 1Henry Ford Hospital, Detroit, MI; 2Stanford 
University Medical Center, Palo Alto, CA; 3South Denver Gastroen-
terology, Denver, CO; 4Icahn School of Medicine at Mount Sinai, 
New York, NY; 5UCLA, Los Angeles, CA; 6Inova Fairfax Hospital, 
Falls Church, VA
BACKGROUND AND AIM:  The new oral single tablet regi-
men sofosbuvir / velpatasvir (SOF/VEL) has shown excellent 
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efficacy and safety in patients with hepatitis C virus (HCV) 
genotypes (GT) 2 and 3 . In particular, GT3 patients are consid-
ered difficult-to-treat populations with limited treatment options . 
A decision-analytic Markov model evaluated health outcomes 
with SOF/VEL in GT2 and 3 compared with current recom-
mended alternatives with high real-world utilization . METH-
ODS: The analysis modeled cohorts of 10,000 chronic HCV 
GT2 or GT3 patients with a mean age of 52 years from a US 
third-party payer perspective over a lifetime horizon . 15% and 
21% were cirrhotic (CC) and 10% and 40% were treatment-ex-
perienced (TE) in GT2 and GT3, respectively . In GT2, SOF/VEL 
was compared to SOF+ribavirin (R) and no treatment (NT); in 
GT3, SOF/VEL was compared to SOF+daclatasvir (DCV)+/-R 
and NT . Sustained virologic response (SVR) rates were based 
on Phase III clinical trials . Transition probabilities and utilities 
were based on a literature review and consensus by a panel of 
hepatologists . RESULTS: The SOF/VEL regimen resulted in the 
best health outcomes in terms of the lowest numbers of decom-
pensated cirrhosis (DCC), hepatocellular carcinoma (HCC), 
and liver transplants (LT) when compared with all other compar-
ators (Table 1) . Results were consistent across patient subpop-
ulations, including treatment naïve, pegintereron+ribavirin-TE, 
SOF+R-TE, non-cirrhotics, and cirrhotics . CONCLUSION These 
results demonstrate that SOF/VEL is highly effective in HCV 
GT2 and GT3 patients, leading to the fewest cases of liver-re-
lated complications vs . SOF+R and SOF+DCV . Furthermore, 
SOF/VEL provides a RBV-free option for GT2 and GT3, and 
is the only available pan-genotypic, all-oral, once-daily single 
tablet regimen for chronic HCV, simplifying treatment across 
GTs . Although studies report that efficacy and adherence rates 
for all-oral single tablet regimens are similar in real-world and 
clinical trial settings, additional analyses are necessary to 
determine the impact of real-world utilization

Table 1: Projected health outcomes per 10,000 patients for SOF/
VEL vs . comparator regimens in HCV GT2 and GT3 patients

Disclosures:
Stuart C . Gordon - Advisory Committees or Review Panels: Gilead, AbbVie, 
Merck, Intercept; Consulting: CVS Caremark; Grant/Research Support: Cymba 
Bay, Gilead, BMS, AbbVie, Intercept, Conatus, Exalenz, Merck; Speaking and 
Teaching: Gilead, Intercept
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
Marcelo Kugelmas - Advisory Committees or Review Panels: Merck, Abbvie, 
Janssen, Salix; Consulting: Abbvie, Merck, Gilead, Janssen; Grant/Research 
Support: roche, Intercept, Hologic, Gilead, Janssen, Roche, Anadys, Salix, abb-
vie; Speaking and Teaching: Abbvie, Gilead, Merck, Janssen, Salix
Douglas T . Dieterich - Advisory Committees or Review Panels: Gilead, BMS, 
Abbvie, Janssen, Merck, Achillion
Robert Wong - Advisory Committees or Review Panels: Gilead; Grant/Research 
Support: Gilead
Kimberly Ann Brown - Advisory Committees or Review Panels: CLDF, gilead, abb-
vie, janssen, Merck, BMS, Janssen; Grant/Research Support: Gilead, abbvie, 
janssen, duke medical research, Merck; Speaking and Teaching: CLDF
Sammy Saab - Advisory Committees or Review Panels: BMS, Gilead, Merck, 
Janssen; Grant/Research Support: Gilead; Speaking and Teaching: BMS, Gil-
ead, Merck, Janssen, Salix, Onyx, Bayer, Janssen; Stock Shareholder: Achillion, 
Johnson and Johnson, BMS, Gilead
The following people have nothing to disclose: Zobair M . Younossi

859 ♦
Direct-Acting Antiviral Therapy and Purgatory MELD: 
Fact or Fiction?
George Cholankeril1,2, Ryan B. Perumpail3, Eric R. Yoo4, Meng-
han Hu5, Aijaz Ahmed3, Sammy Saab6, Stevan A. Gonzalez7, 
Rachel Beckerman8; 1Internal Medicine, Roger Williams Medi-
cal Center, Providence, RI; 2Internal Medicine, Boston University 
School of Medicine, Boston, MA; 3Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, Stan-
ford, CA; 4Medicine, University of Illinois College of Medicine, 
Chicago, IL; 5Biostatistics, Brown University School of Public 
Health, Providence, RI; 6Medicine and Surgery, UCLA, Los Ange-
les, CA; 7Transplant Hepatology, Simmons Transplant Institute, 
Baylor All Saints Medical Center, Fort Worth, TX; 8Maple Health 
Group, New York, NY
Background: In the era of direct-acting antiviral therapy (DAA) 
for chronic hepatitis C (HCV), the decision to treat HCV liver 
transplant (LT) waitlist candidates has been controversial . It is 
thought that by treating these candidates prior to LT, their Model 
End-Stage Disease (MELD) score may improve and thereby 
place them in a “purgatory MELD,” which would reduce their 
likelihood of receiving a LT . No data have been reported to 
determine if “purgatory MELD” does indeed exist . Methods: 
Using the United Network for Organ Sharing (UNOS) data-
base, we compared HCV LT waitlist candidates 18 months 
before (pre-DAA: May 2012 to October 2013) and after (post-
DAA: January 2014 to June 2015) FDA approval of DAA 
agents (November to December 2013) . We determined rates 
for transplant and death using removal codes for deceased 
donor transplant, death, and too sick to transplant . All statis-
tical analyses were performed using SAS 9 .4 . Results: Over-
all there were a total of 20,411 HCV waitlist LT candidates, 
10,606 candidates in pre-DAA period and 9,805 candidates 
in post-DAA period . Compared to pre-DAA period, HCV wait-
list LT candidates during the post-DAA had a significantly lower 
rate of removal due to death (11 .5 % to 7 .4%, p < 0 .01) and 
too sick to transplant (11 .3% to 7 .9 %, p < 0 .01) (Table) . 
Post-DAA HCV waitlist LT candidates did however have a sig-
nificantly lower rate of liver transplantation (38 .7% to 29 .9%, 
p < 0 .01) . Discussion: Although post-DAA HCV LT waitlist 
candidates had a lower likelihood of receiving a transplant, 
their likelihood of dying on the waitlist was significantly lower . 
Further data needs to be evaluated to determine the role of 
“purgatory MELD” within this population .

Disclosures:
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
Sammy Saab - Advisory Committees or Review Panels: BMS, Gilead, Merck, 
Janssen; Grant/Research Support: Gilead; Speaking and Teaching: BMS, Gil-
ead, Merck, Janssen, Salix, Onyx, Bayer, Janssen; Stock Shareholder: Achillion, 
Johnson and Johnson, BMS, Gilead
Stevan A . Gonzalez - Speaking and Teaching: Gilead, Salix, AbbVie, Merck
Rachel Beckerman - Consulting: Gilead Sciences



424A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Eric R . Yoo, Menghan Hu

860 ♦
Hepatocellular carcinoma development in hepatitis C 
virus patients who achieved sustained viral response by 
interferon therapy and direct anti-viral agents therapy
Yuko Nagaoki, Hiroshi Aikata, Tomoki Kobayashi, Tomokazu 
Kawaoka, Masataka Tsuge, Akira Hiramatsu, Michio Imamura, 
Yoshiiku Kawakami, Kazuaki Chayama; Hiroshima University, 
Hiroshima, Japan
Background We assessed risk factors for the development of 
hepatocellular carcinoma (HCC) following successful eradi-
cation of hepatitis C virus (HCV) with interferon therapy and 
direct anti-viral agents (DAA) therapy in cohort study . Meth-
ods  We retrospectively evaluated patients who achieved SVR 
by oral DAA interferon-free regimens; daclatasvir/asunapre-
vir (DCV/ASV, n=150) and by pegylated-interferon plus rib-
avirin (Peg-IFN/RBV, n=201) . In all patients, the background 
was chronic hepatitis or cirrhosis caused by HCV genotype 
1b, received HCC surveillance by tumor markers (AFP, DCP), 
ultrasonography and/or dynamic computed tomography at 
least biannually and with no evidence of HCC development 
prior to HCV eradication and within a year following erad-
ication . During the observation period (median 46 months: 
range 12-160), 10 (3%) of 351 patients developed HCC after 
HCV eradication . After 29 months from HCV eradication to 
HCC development, 1 (7%) of DAA-treated patients developed 
HCC . The 3- and 5-year cumulative HCC development rates 
were 5% and 0%,respectively, in the DAA group, and 7% and 
13 % in the Peg-IFN/RBV group (p=0 .353), treatment regi-
men was not associated with development of HCC after HCV 
eradication . As independent risk factors for HCC development, 
multivariate analysis identified male gender (HR, 0 .12: 95%CI, 
0 .015-927: P=0 .047), advanced fibrosis stage (F3/4) (HR, 
8 .5: 95%CI, 2 .0-35 .2: P=0 .003) and heavy alcohol intake 
(HR, 4 .6: 95%CI, 1 .1-18 .9: P=0 .003) . Serum AFP level was 
measured before treatment, 1, and 2 years after anti-viral treat-
ment . We excluded from this analysis those patients who devel-
oped HCC during the follow-up . The baseline AFP level was 
16 (1-343) ng/ml in the DAA group, which was higher than 
that of the Peg-IFN/RBV group [9 (2-87) ng/ml] . The AFP level 
gradually decreased in both groups after anti-viral therapy and 
was similar at 1 and 2 years after the start of anti-viral therapy 
(p value not significant) . Conclusions We demonstrated in the 
present study that the rate of HCC development was reduced 
in patients infected with HCV genotype 1b, after achieving SVR 
with DAA-based regimen . The impact of DAA-based treatment 
was similar to that of IFN-based treatment with regard to HCC 
risk reduction in patients who achieved SVR .
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861 ♦
Clinical And Immunological Effect Of Direct Acting 
Antivirals In Patients With Hepatitis C Virus-Associated 
Cryoglobulinemic Vasculitis
Martin S. Bonacci1, José Hernández-Rodríguez2, María-Car-
lota Londoño1, Zoe Mariño1, Patricia Gonzalez1, José M. Sán-
chez-Tapias1, Manel Ramos Casal3, Xavier Forns1, Sabela Lens1; 
1Hepatology, Hospital Clinic CIBERhed, Barcelona, Spain; 2Vascu-
litis Research Unit.Department of Autoimmune Diseases, Hospital 
Clinic, Barcelona, Spain; 3Laboratory of Systemic Autoimmune Dis-
eases “Josep Font”, CELLEX, Department of Systemic Autoimmune 
Diseases, Hospital Clinic of Barcelona, IDIBAPS,Barcelona, Spain, 
Hospital Clinic, Barcelona, Spain
Background: Although current direct acting antivirals (DAAs) 
have taken a big step forward in HCV therapy, experience 
in patients with HCV-cryoglobulinemic vasculitis (CV) is lim-
ited . Aim: To evaluate clinical and immunological outcomes 
in HCV-CV subjects treated with oral DAAs 12 weeks after 
the end of therapy . Methods: Prospective observational study 
of HCV-patients with circulating cryoglobulins who received 
DAAs therapy . Patients were grouped in two cohorts: 
asymptomatic with cryoglobulins (ACC) and patients with 
CV (HCV-CV) . Complete immunological response (CIR) was 
defined by complement normalization and cryoglobulins neg-
ativization 12 weeks after therapy (FU12) . Among those with 
HCV-VC, clinical remission was considered complete if BVAS 
v3 score=0 or all affected organs improved and partial if BVAS 
v3<50% of entry score . Results: 65 Caucasian patients were 
included, 36HCV-CV and 29 ACC . No significant differences 
were observed between groups regarding age (median 61 
years), viral-genotype (83% G1b), null-responders (50%) or 
antiviral therapy [3D (33%) and LDV/SOF (29%)] . Female 
gender was more common in HCV-CV group (72% vs . 48%), 
and cirrhosis in ACC group (69%vs 47%) . HCV-CV patients 
showed significantly elevated rheumatoid factor (RF) (80 vs 
20 IU/mL;p=0 .01), lower C4 complement fraction (0 .02 vs 
0 .06 g/L;p=0 .01) and slightly higher cryoglobulins (3vs2 .3 
%;p=0 .1) . Among HCV-CV, the most common manifestations 
were asthenia(70%), purpura(66%), polyneuropathy(50%), 
arthralgia(31%) and renal involvement(22%) . Twelve patients 
received glucocorticoids and 2 rituximab . SVR12 rate was 
92% (HCV-CV:92% and ACC:93%) . At FU12, cryoglobulins 
and C4 improved equally in both groups, but RF decrease was 
greater in HCV-CV (-25 vs . 0 IU,p=0 .03) . CIR was achieved 
in 42% without significant differences between groups(36% 
and 48%) . A cryocrit >2,7%(median)at baseline was asso-
ciated to non-CIR (OR=6 .7[2 .2-20 .1];p=0 .01) . Despite the 
persistence of cryoglobulins and abnormal C4 in 50% of 
HCV–CV patients, 29 (80%) patients achieved clinical remis-
sion (complete in 69% and partial in 11%) . Median BVAS .
v3 score decreased from 6 to 0 (p<0 .01), with a resolution of 
purpura and arthralgia in 28/32 (90%) plus improvement of 
renal and neurological symptoms in 6/8 (75%) and 14/18 
(77%), respectively . Glucocorticoid dosage could be reduced 
in 75% of patients . Conclusions: Despite a short follow-up, 42% 
of patients with HCV and circulating cryoglobulins achieved a 
CIR after SVR . Baseline cryocrit >2 .7% was the only indepen-
dent factor related to non-immunological response . However, 
SVR12 was associated with clinical improvement in a signifi-
cant proportion of HCV-CV patients (80%) .
Disclosures:
María-Carlota Londoño - Consulting: Janssen, Gilead, BMS; Speaking and 
Teaching: MSD, Abbvie
Xavier Forns - Consulting: Jansen, Abbvie; Grant/Research Support: Jansen, 
Abbvie



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 425A

♦ Denotes AASLD Presidential Poster of Distinction

The following people have nothing to disclose: Martin S . Bonacci, José Hernán-
dez-Rodríguez, Zoe Mariño, Patricia Gonzalez, José M . Sánchez-Tapias, Manel 
Ramos Casal, Sabela Lens

862 ♦
Sofosbuvir and Ribavirin is safe and effective therapy in 
chronic hepatitis C patients with end-stage renal disease 
on haemodialysis 
Sumanlata Nayak1, Manoj Sharma2, Rajendra P. Mathur1, Prem 
prakash Varma1, Ekta Gupta3, Ashok Choudhary2, Kapil D. Jam-
wal2, Rakhi Maiwall2, Guresh Kumar2, Ankit Bhardwaj2, Shiv K. 
Sarin2; 1nephrology, institute of liver and biliary sciences, N.Delhi, 
India; 2Hepatology, Institute of liver and biliary sciences, Delhi, 
India; 3virology, ilbs, New Delhi, India
Chronic hepatitis C virus [HCV] infection is more prevalent in 
patients with advanced chronic kidney disease on Hemodial-
ysis(HD) as compared to the general population . Direct acting 
antiviral (DAAs) have been very effective in chronic hepati-
tis C . However, treatment of HCV in patients with advanced 
CKD on HD remains a major challenge due to the lack of 
reported efficacy and safety data of DAAs in this population . 
We investigated the efficacy and safety of Sofosbuvir (SOF) 
and Ribavirin (RBV) in chronic HCV infected CKD patients on 
HD . Patients and methods: Patients with CKD on HD having 
chronic HCV infection, were prospectively enrolled between 
September 2015 –June 2016 to receive SOF with RBV for 24 
weeks . Prior to starting treatment each patient was informed 
that the use of sofosbuvir is not commercially approved in indi-
viduals with severe renal impairment . All patients consented to 
the off-label use of SOF, understanding that safety and efficacy 
under such circumstances is unknown . Patients were started 
on SOF 400 mg daily and RBV at 200 mg once to thrice 
weekly (as per tolerability of patients and serial Hb values) . 
Treatment-induced anaemia was managed with erythropoie-
tin (EPO) and iron . Safety and efficacy data were collected; 
including SVR12 and SVR24 data for all patients after com-
pleting therapy . Results: 48 patients have been enrolled, with 
mean age of 42 .79 ±10 .98 yrs . HCV genotype 1 was present 
in 28(58 .3%) and genotype 3 in 20 (41 .7%) patients . 39% 
patients have completed 24 weeks of therapy . The virological 
cure was achieved in 19/19 (100%) of patients who have 
completed 24 weeks . Those who have reached 12 weeks & 24 
weeks post-treatment had 100 % SVR at 12 & 24 Wk . Mean 
drop in haemoglobin was 1 .12 g/dl . 34% patients required 
adjustment in ribavirin dosage and increase in erythropoietin 
dose . 25% patients needed blood transfusion and 3 patients 
discontinued ribavirin due to persistent low haemoglobin . Con-
clusions: Sofosbuvir plus ribavirin therapy, given for 24 weeks 
appears to be well tolerated in patients with ESRD on HD with 
100% SVR at 12 weeks .
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Effect of eradication of hepatitis C virus for liver stiffness 
measurement using acoustic radiation force impulse 
elastography in patients with a sustained virological 
response
Yoshihiko Tachi; Gastroenterology, Komaki city hospital, Komaki, 
Japan
Abstract Background : Acoustic radiation force impulse (ARFI) 
elastography is a non-invasive method for measuring liver 
stiffness . However, there are no reports evaluating the value 
of ARFI elastography for liver fibrosis in chronic hepatitis C 
patients with a sustained virological response (SVR) . Aims: To 
investigate the diagnostic performance of ARFI elastography 
and the effect of the duration after eradication of HCV for the 
liver stiffness using AFRI elastography in hepatitis C virus (HCV) 
infected patients with an SVR . Methods: In this prospective 
study, we enrolled 336 patients: 121 HCVpatients with an SVR 
(44 .6% women) and 215 patients with HCV (47 .9% women) . 
A needle liver biopsy was performed for all patients . ARFI elas-
tography measurements of all patients were performed on the 
same day of liver biopsy . The post-SVR biopsy was performed 
5 .9 ± 1 .8 years after the end of the therapy . Results: The 
diagnostic accuracies expressed as areas under the receiver 
operating characteristic curves for ARFI elastography in HCV 
patients with an SVR and those in patients with HCV were 
0 .818 and 0 .875 for the diagnosis of significant fibrosis (≥F2), 
0 .909 and 0 .888 for the diagnosis of severe fibrosis (≥F3), 
and 0 .981 and 0 .890 for the diagnosis of liver cirrhosis (F4), 
respectively . The respective mean LS values as assessed using 
ARFI elastography (m/s) for fibrosis stages F0-1, F2, F3,and 
F4 were 1 .10 ± 0 .23, 1 .22 ± 0 .22, 1 .35 ± 0 .42, and 2 .16 
± 0 .64 in patients with SVR, and 1 .23 ± 0 .26, 1 .55 ± 0 .50, 
1 .90 ± 0 .70, and 2 .27 ± 0 .58 in patients with HCV infection . 
The mean LS values as assessed using ARFI elastography were 
markedly lower in patients with SVR compared with those in 
patients with HCV infection with regard to the same stage of 
fibrosis . The mean LS values as assessed using ARFI elastogra-
phy were compared among patients with HCV, patients with 
short-term SVR (observation period after SVR< 5 .9 years), and 
patients with long-term SVR (observation period after SVR ≥ 5 .9 
years) for each fibrosis stage . The respective mean LS values 
as assessed using ARFI elastography (m/s) for fibrosis stages 
F0–1, F2–3,and F4 were 1 .22 ± 0 .26, 1 .70 ± 0 .61, and 2 .27 
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± 0 .58 in patients with HCV, 1 .15 ± 0 .26, 1 .32 ± 0 .28, and 
2 .12 ± 0 .53 in patients with short-term SVR, and 1 .06 ± 0 .20, 
1 .06 ± 0 .22, and 2 .24 ± 0 .86 in patients with long-term SVR . 
In patients with F0–1, F2–3, a significant decrease in LS values 
was observed according to observation period after SVR  . Con-
clusions:The liver stiffness values were lower in patients with 
SVR compared with those in patients with HCV at the same 
stage of fibrosis . The liver stiffness values were affected by the 
duration after SVR .
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The Safety and Tolerability of Sofosbuvir/Velpatasvir 
with Weight Based Ribavirin in Patients with Child-Pugh 
Class B Cirrhosis in the ASTRAL-4 study
Michael R. Charlton1, Robert S. Brown2, Gregory T. Everson3, 
Mitchell L. Shiffman4, Myron J. Tong5, Mark S. Sulkowski6, Di An7, 
Lingling Han7, Anu O. Osinusi7, John McNally7, Diana M. Brain-
ard7, Mani Subramanian7, Jacqueline G. O’Leary8, Michael P. 
Curry9; 1Intermountain Medical Center, Murray, UT; 2Weill Cornell 
Medical College, NewYork, NY; 3School of Medicine, University 
of Colorado Denver, Aurora, CO; 4Liver Institute of Virginia, Rich-
mond, VA; 5Huntington Medical Research Institute, Pasadena, CA; 
6Johns Hopkins University, Baltimore, MD; 7Gilead Sciences, Fos-
ter City, CA; 8Baylor University Medical Center, Dallas, TX; 9Beth 
Israel Deaconess Medical Center, Boston, MA
 Introduction In the ASTRAL-4 study, HCV infected patients 
with Child-Pugh B cirrhosis achieved an SVR12 of 96% after 
12 weeks of sofosbuvir/velpatasvir (SOF/VEL) and ribavirin 
(RBV) . In contrast with other regimens evaluated in patients with 
decompensated cirrhosis where RBV dosing was 600 mg/day, 
weight based RBV dosing (1000-1200 mg/day) was used in 
the ASTRAL-4 study . This analysis compares the safety and 
tolerability of SOF/VEL and weight based ribavirin dosing to 
the safety and tolerability of ledipasvir/sofosbuvir (LDV/SOF) 
and RBV 600 mg as reported in the SOLAR-1and -2 studies . 
Methods: Treatment-emergent adverse events and laboratory 
abnormalities were compared between patients with CPT-B cir-
rhosis (pretransplant) treated with SOF/VEL with weight-based 
RBV for 12 weeks in the ASTRAL-4 study and patients treated 
with LDV/SOF with 600 mg RBV for 12 weeks in the SOLAR-1 
and SOLAR-2 studies . The tolerability of RBV was assessed by 
review of RBV dose modification, dose reductions and discon-
tinuations . Results: Patients treated with SOF/VEL and weight-
based RBV had a lower incidence of adverse events (90 .8%) 
compared with patients treated with LDV/SOF and 600 mg 
RBV (96 .6%) . However for both regimens most adverse events 
were mild or moderate in severity and only one patient treated 
with SOF/VEL with weight-based RBV and one patient treated 
with LDV/SOF with 600mg RBV had a treatment related seri-
ous adverse event . Three patients who received SOF/VEL 
and weight-based RBV died and one patient who received 
LDV/SOF with 600mg RBV died; no deaths were assessed as 
treatment related . Table 1 presents a summary of postbaseline 
hemoglobin and RBV dose modifications . There was a higher 
incidence of RBV dose reductions, interruptions and modifica-
tions among patients treated with SOF/VEL and weight based 
RBV compared with patients treated LDV/SOF and 600mg 
RBV . Conclusions The higher incidence of hemoglobin reduc-
tions in HCV infected patients with CPT-B cirrhosis treated 
with SOF/VEL with weight based RBV compared with patients 
treated with LDV/SOF with 600 mg RBV was managed with 
more frequent dose modification of RBV without discontinua-
tion of treatment . This group of patients should be treated by 

providers experienced in the care of patients with advanced 
liver disease and the management of RBV associated toxicities .

Disclosures:
Michael R . Charlton - Consulting: Gilead Sciences; Grant/Research Support: 
GIlead Sciences, Merck, Janssen, AbbVie, Novartis, Intercept
Robert S . Brown - Advisory Committees or Review Panels: Vital Therapies; Con-
sulting: Gilead, Janssen, Abbvie, Merck, BMS
Gregory T . Everson - Advisory Committees or Review Panels: Roche/Genen-
tech, Abbvie, Galectin, Bristol-Myers Squibb, HepC Connection, BioTest, Gilead, 
Merck; Board Membership: HepQuant LLC, PSC Partners, HepQuant LLC; Con-
sulting: Abbvie, BMS, Gilead, Bristol-Myers Squibb; Grant/Research Support: 
Roche/Genentech, Abbvie, Bristol-Myers Squibb, Merck, PSC Partners, Gilead; 
Management Position: HepQuant LLC, HepQuant LLC; Patent Held/Filed: Univ of 
Colorado; Speaking and Teaching: Abbvie
Mitchell L . Shiffman - Advisory Committees or Review Panels: Merck, Gilead, Bris-
tol-Myers-Squibb, Abbvie; Grant/Research Support: conatus, Immuron, Merck, 
Gilead, Galactin, Bristol-Myers-Squibb, Abbvie, Beckman-Coulter, NGMBio, 
Intercept, Novartis, Eisai, Shire; Speaking and Teaching: Merck, Gilead, Bris-
tol-Myers-Squibb, Abbvie, Intercept
Myron J . Tong - Speaking and Teaching: BMS, Gilead, Genentech
Mark S . Sulkowski - Advisory Committees or Review Panels: Merck, AbbVie, 
Janssen, Gilead, Trek, Cocrystal; Grant/Research Support: Merck, AbbVie, Jans-
sen, Gilead
Di An - Employment: Gilead Sciences, Inc .
Anu O . Osinusi - Employment: Gilead Sciences Inc; Stock Shareholder: Gilead 
Sciences Inc
John McNally - Employment: Gilead Sciences; Stock Shareholder: Gilead Sci-
ences
Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
Jacqueline G . O’Leary - Advisory Committees or Review Panels: Gilead, Inter-
cept, Novartis; Consulting: Abbvie, Fish & Richarson PC; Grant/Research Sup-
port: Fisher Scientific; Speaking and Teaching: Gilead, Abbvie, Merck, Astellas; 
Stock Shareholder: Medfusion
Michael P . Curry - Consulting: Alexion, Bristol Meyers Squib, Abbvie; Grant/
Research Support: Gilead Sciences, Conatus
The following people have nothing to disclose: Lingling Han, Mani Subramanian



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 427A

♦ Denotes AASLD Presidential Poster of Distinction

865 ♦
Long-Term Clinical Outcomes in HCV Genotype 
1-Infected Patients Receiving Ombitasvir/Paritaprevir/
Ritonavir and Dasabuvir ± Ribavirin: First interim Safety 
and Efficacy Results from TOPAZ-I
Kosh Agarwal1, Emily O. Dumas2, Giovanni B. Gaeta3, Sam Lee4, 
Adrian Streinu-Cercel5, Eckart Schott6, Raul J. Andrade7, Alma M. 
Perez8, Jacob George9,14, Igor G. Bakulin10, Rui T. Marinho11, 
Resat Ozaras12, Mariem Charafeddine2, Li Liu2, Tami Pilot-Ma-
tias2, Kevin Howieson2, Melannie Co2, Daniel E. Cohen2, Fabien 
Zoulim13; 1Institute of Liver Studies, King’s College Hospital NHS 
Foundation Trust, London, United Kingdom; 2AbbVie Inc., North 
Chicago, IL; 3Second University of Naples, Naples, Italy; 4Univer-
sity of Calgary, Alberta, AB, Canada; 5Carol Davila University of 
Medicine and Pharmacy, National Institute for Infectious Diseases 
“Prof. Dr. Matei Bals”, Bucharest, Romania; 6Charité Universtäts-
medizin Berlin, Berlin, Germany; 7University Hospital of Málaga, 
IBIMA, CIBERehd, Andalusia, Spain; 8Centro de Investifaciòn Far-
maceutica Especializada s.ç, Jalisco, Mexico; 9Westmead Hospi-
tal, Westmead Institute for Medical Research, Westmead, Sydney, 
NSW, Australia; 10Central Scientific Research Institute for Gastro-
enterology, Moscow, Russian Federation; 11Hospital Santa Maria, 
Medical School of Lisbon, Lisbon, Portugal; 12Department of Infec-
tious Diseases, Cerrahpasa Medical School, Istanbul University, 
Istanbul, Turkey; 13Institut National de la Santé et de la Recherche 
Médicale, Paris, France; 14University of Sydney, Sydney, NSW, 
Australia
Introduction: In phase 3 trials, the 3 direct-acting antiviral 
(3-DAA) regimen of ombitasvir/paritaprevir/ritonavir (parita-
previr identified by AbbVie and Enanta) and dasabuvir ± riba-
virin (RBV) achieved high sustained virologic (SVR) rates with a 
favorable safety profile in >2300 HCV patients, including those 
with compensated cirrhosis . TOPAZ-I evaluates the impact of 
SVR12 on long-term progression of liver disease over 5 years’ 
post-treatment (PT) follow-up in patients with chronic HCV GT1 
infection receiving 3-DAA ± RBV . Methods: TOPAZ-I is an 
on-going phase 3b, international, multicenter, open label study 
which enrolled HCV GT1-infected treatment-naive or interfer-
on-experienced patients without cirrhosis or with compensated 
cirrhosis across 187 centers in 27 countries . Patients were 
to receive 3-DAA ± RBV for 12 or 24 weeks, based on sub-
type and cirrhosis status, as consistent with the approved local 
labels . First interim results include SVR12 (HCV RNA < LLOQ 
12 weeks PT), safety and clinical outcomes . Change in liver 
fibrosis from baseline was evaluated by FibroScan® . Results: 
1564 patients received study drug (50% male; 97% White, 
15% compensated cirrhosis) . 79% (1228/1564) of patients 
reached SVR12 time point . ITT SVR12 was achieved in 97% 
(1190/1228) of patients who reached PTW12; 95% and 97% 
in patients with and without cirrhosis, respectively . In patients 
who achieved SVR12, mean FibroScan® scores improved 
over time, with greatest improvements seen in patients with 
cirrhosis (mean kPa change from baseline to PTW12: F0–F1 
= –0 .55, F2 = –1 .64, F3 = –2 .75, F4 = –6 .45) . In total, 66% 
(1024/1564) patients experienced an AE, with fatigue (18%), 
headache (17%), nausea (11%), pruritus (11%), and insom-
nia (11%) occurring in >10% of patients . The majority of AEs 
were mild/moderate in severity, 37 (2%) patients experienced 
serious AEs, 6 (0 .4%) patients discontinued study drug due to 
AEs . Grade 3-4 laboratory abnormalities were rare . Clinical 
outcomes are reported in the table . Conclusions: Data from this 
large study confirm the efficacy and safety results observed 
in registrational trials of 3-DAA ± RBV in HCV GT1-infected 
patients . Preliminary data show a beneficial impact on liver 
fibrosis; clinical outcomes were infrequent . Updated safety, 
efficacy and clinical outcomes will be presented .
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Emily O . Dumas - Employment: AbbVie; Stock Shareholder: AbbVie
Giovanni B . Gaeta - Advisory Committees or Review Panels: Janssen, Merck, 
Abbvie, Roche; Speaking and Teaching: BMS, Gilead, merck
Sam Lee - Employment
Eckart Schott - Advisory Committees or Review Panels: Gilead, Roche, Bayer, 
BMS, Abbvie, Janssen, MSD; Speaking and Teaching: Gilead, Novartis, Roche, 
MSD, Bayer, Falk, BMS, Janssen, Abbvie
Alma M . Perez - Advisory Committees or Review Panels: GILEAD, LA ROCHE, 
ABBVIE, MSD; Grant/Research Support: JANSSEN; Speaking and Teaching: 
GILEAD, LA ROCHE, ABBVIE, JANSSEN, BMS, MSD
Jacob George - Advisory Committees or Review Panels: Pharmaxis, BMS, MSD, 
Gilead, Janssen, Abbvie; Grant/Research Support: MSD
Rui T . Marinho - Advisory Committees or Review Panels: Abbvie, MSD, BMS, 
Janssen, Bayer
Mariem Charafeddine - Employment: AbbVie Ltd; Stock Shareholder: AbbVie Ltd
Tami Pilot-Matias - Employment: AbbVie; Stock Shareholder: Abbott
Kevin Howieson - Employment: AbbVie
Daniel E . Cohen - Employment: AbbVie; Stock Shareholder: AbbVie
Fabien Zoulim - Advisory Committees or Review Panels: Janssen, Gilead, Novira, 
Abbvie, Arbutus, Transgene; Consulting: Roche; Grant/Research Support: 
Novartis, Gilead, Scynexis, Roche, Novira, Assemblypharm, Janssen; Speaking 
and Teaching: Bristol Myers Squibb, Gilead
The following people have nothing to disclose: Adrian Streinu-Cercel, Raul J . 
Andrade, Igor G . Bakulin, Resat Ozaras, Li Liu, Melannie Co

866 ♦
Combined resistance, demographic, and phylogenetic 
analyses of HCV genotype 4-infected patients treated 
with ombitasvir/paritaprevir/r ± ribavirin in the PEARL-I 
and AGATE-1 studies
Gretja Schnell, Rakesh Tripathi, Jill Beyer, Thomas Reisch, Coleen 
Hall, Yao Yu, Niloufar Mobashery, Tami Pilot-Matias, Christine 
Collins; AbbVie Inc., North Chicago, IL
Background: An HCV regimen containing ombitasvir (NS5A 
inhibitor) and paritaprevir (NS3 protease inhibitor identified 
by AbbVie and Enanta) with ritonavir [OBV/PTV/r] plus riba-
virin (RBV) is highly efficacious for the treatment of HCV gen-
otype (GT) 4 infection . We utilized a large dataset of NS5A 
sequences containing diverse HCV GT4 subtypes isolated 
from patients treated with OBV/PTV/r ± RBV to assess genetic 
diversity by geographic region, analyze patient demograph-
ics and baseline sequence variability across GT4 subtypes, 
and report the development of viral resistance in virologic fail-
ure (VF) patients . Methods: The full-length NS5A gene was 
sequenced by population or next-generation sequencing (NGS) 
from the baseline samples of 132 non-cirrhotic (PEARL-I) or 118 
cirrhotic (AGATE-1) GT4-infected patients . NS5A sequences 
were included in a phylogenetic analysis to assess genetic 
relationships among and within GT4 subtypes by country . The 
prevalence of baseline polymorphisms and treatment-emergent 
resistance-associated variants (RAVs) in NS5A were analyzed . 
Results: Sixteen GT4 subtypes were identified in the combined 
dataset (4a, 4b, 4c, 4d, 4e, 4f, 4h, 4k, 4l, 4n, 4o, 4p, 4q, 
4r, 4t, 4) . Subtype prevalence varied by country of enrollment, 
and in study AGATE-1 the subtype prevalence by country of 
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origin was closely associated with the reported distribution of 
GT4 subtypes in Africa, Europe, and North America . A phy-
logenetic analysis of NS5A sequences revealed two sequence 
clusters within subtype 4a which correlated with the country of 
origin for each sample; one cluster contained sequences from 
Egypt and the Middle East, while the second cluster contained 
sequences originating from Europe . Baseline demographics 
analyses also revealed that the distribution of patient race was 
significantly different across GT4 subtypes 4a, 4d, and non-
4a/4d . Baseline amino acid variability in NS5A was frequently 
detected across GT4 subtypes but had no impact on treatment 
outcome . Overall 5 out of 255 patients experienced VF, of 
which 1 was infected with GT4a and 4 were infected with 
GT4d, and the predominant RAVs at the time of failure were 
D168V in NS3/4A and L28I/S/V or Y93H in NS5A . Con-
clusions: Overall, high response rates were observed among 
patients infected with 16 HCV GT4 subtypes with no impact 
of NS5A baseline polymorphisms on treatment outcome . GT4 
subtype distribution differed based on patient demographics 
and geography . Two phylogenetic clusters within subtype 4a 
were found to segregate by country of origin and suggest 
a genetically distinct strain of 4a circulating in Egypt versus 
Europe .
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867 ♦
Safety of Sofosbuvir-Based Regimens for the Treatment 
of Chronic HCV Infection in Patients with Mild or Moder-
ate Renal Impairment
Francois Durand2, Stephen Pianko3, Liyun Ni1, Shampa De-Oer-
tel1, John McNally1, Diana M. Brainard1, John G. McHutchison1, 
Eugene R. Schiff4, Massimo Colombo5; 1Gilead Sciences, Inc, 
Foster City, CA; 2AP-HP Hôpital Beajon, Clichy, France; 3Monash 
Medical Center, Clayton, VIC, Australia; 4Schiff Center for Liver 
Disease, University of Miami, Miami, FL; 5Gastroenterology, 
IRCCS Maggiore Hospital University of Milan, Milan, Italy
Background: The major metabolite of sofosbuvir (SOF), 
GS-331007, is cleared renally and accumulates in severe 
renal impairment or end stage renal disease . Although these 
populations were excluded from most Phase 2 and 3 clinical 
trials, patients with mild and moderate renal impairment were 
enrolled . This retrospective analysis presents the safety profile 
of SOF-based therapies in these groups . Methods: Safety data 
from patients with or without compensated cirrhosis enrolled 
in 48 Phase 2 or 3 studies of SOF+RBV, LDV/SOF±RBV, and 
SOF/VEL±RBV were assessed according to +/-RBV and degree 
of renal impairment: normal renal function (estimated glomer-
ular filtration rate [eGFR; using the Cockcroft-Gault equation] 
>80 ml/min), mild renal impairment (eGFR 50-80 mL/min), 
or moderate renal impairment (eGFR 30-49 mL/min) . Results: 
11,111 patients were included in this analysis; 2,186 (20%) 
had mild or moderate renal impairment at baseline . Mean 
eGFR was 119, 69, and 44 mL/min for patients with nor-
mal renal function (n=8925), mild (n=2043), or moderate 
(n=143) renal impairment, respectively . Baseline character-
istics were generally similar across groups, except patients 

with impaired renal function were older . Table 1 provides a 
summary of adverse events (AEs) . Patients receiving RBV had 
higher rates of Grade 3-4 AEs, SAEs, and discontinuations as 
compared to patients not receiving RBV; this difference was 
more pronounced among those with renal impairment . Among 
patients not receiving RBV, there were similar rates of Grade 
3-4 AEs and discontinuations due to AE across groups . Patients 
with moderate renal impairment had higher rates of SAEs but 
most were not treatment-related . Conclusions: Treatment with 
SOF-based regimens was well-tolerated in patients with mild 
or moderate renal impairment . Differences were seen in RBV 
tolerability between patients with moderate renal impairment, 
compared to those with no or mild renal impairment .

Overall Summary of Safety in Patients Treated with a SOF-con-
taining Regimen According to Renal Function and the Presence of 
RBV
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Safety and Tolerability of Direct Acting Antiviral Agents 
(DAAs) Used in Usual Clinical Practice: HCV-TARGET 
International Consortium 
Michael W. Fried1, K. Rajender Reddy4, Mitchell L. Shiffman5, 
Stefan Zeuzem6, Norah Terrault8, Alexander Kuo7, Paul J. Pock-
ros9, Mark S. Sulkowski11, Michael P. Manns12, Jacqueline G. 
O’Leary10, Lucy Akushevich1, Monika Vainorius1, David R. Nel-
son3, Joseph K. Lim2; 1University of North Carolina at Chapel Hill, 
Chapel Hill, NC; 2School of Medicine, Yale, New Haven, CT; 
3Medicine, University of Florida, Gainesville, FL; 4Hepatology, 
University of Pennsylvania, Philadelphia, PA; 5Liver Institute of Vir-
ginia, Bon Secours, Richmond, VA; 6Medicine, Goethe University 
Hospital, Frankfurt, Germany; 7Medicine, University of California 
San Diego, San Diego, CA; 8Medicine, University of California, 
San Francisco, San Francisco, CA; 9Medicine, Liver Disease Cen-
ter Scripps Clinic, La Jolla, CA; 10Medicine, Baylor, Dallas, TX; 
11Medicine, Johns Hopkins, Baltimore, MD; 12Medicine, Hannover 
Medical School, Hannover, Germany
DAAs have an outstanding safety profile in phase III trials . 
Post-marketing surveillance has generated additional safety 
warnings about drug interactions and restricted use in decom-
pensated cirrhosis . Aim: To evaluate detailed safety data across 
a broad spectrum of patients treated with DAAs in usual clini-
cal practice . Methods: Patients enrolled in HCV-TARGET were 
treated according to regional standards of care at academic 
(n=38) and community medical centers (n=13) in North America 
(n=47) and Europe (n=4) . Detailed information on demograph-
ics, clinical course, and adverse events (AEs) was abstracted 
from medical records into a centralized data core . Data mon-
itors systematically reviewed data for accuracy . Results: From 
Jan 2014 to May 2016, 5590 patients (pts) were treated with 
oral DAAs including 2483 (44%) pts with cirrhosis of whom 
1145 (46 .1%) had evidence of prior hepatic decompensa-
tion . Regimens included SOF+RBV (n=782), SOF+SMV+/- RBV 
(n=1213), LDV/SOF+/-RBV (n=2542), PrOD+/-RBV (n=656), 
PrO+/-RBV (n=13) and SOF+DCV+/-RBV (n=384) . Therapy 
was completed in 4971 (89%) . Early discontinuation due to 
AEs occurred in 101 (1 .8%), and was higher among RBV-con-
taining vs RBV-free regimens (55/2097, 2 .6%) vs (46/3493, 
1 .3%) . Deaths were reported in 39 pts from a variety of 
causes . An increase in bilirubin of > 3mg/dl over baseline 
(bilirubinΔ3) occurred in 110/4678 (2 .4%) pts with evaluable 
data, of whom 25 (22 .7%) prematurely discontinued treatment . 
Severe bilirubinΔ5 (>5mg/dl above baseline) occurred in 48 
pts, of whom only 3 (6 .3%) had concomitant ALT elevation, 
and 9 (18 .8%) died . 32 pts had bilirubinΔ3 associated with 
biliary tract disease, sepsis, or transplantation . In multivari-
able logistic analyses excluding those patients, cirrhosis, prior 
hepatic decompensation, low albumin, and higher baseline 
bilirubin were associated with bilirubinΔ during treatment . De 
novo hepatic decompensation occurred in 41/1338 (3 .1%) 
previously compensated cirrhotic pts whereas secondary 
decompensating events among those with a prior history of 
decompensation was higher (198/1145, 17 .3%) . Ribavirin 
use was associated with secondary hepatic decompensation in 
the latter group, (OR 2 .82, 95% CI 1 .96-4 .12, p<0 .01) . Con-
clusions: The event rate for hyperbilirubinemia and decompen-
sation was low, even among patients with advanced cirrhosis, 
and infrequently led to premature discontinuation of therapy . 
Features of advanced cirrhosis were associated with increased 
risk for AEs . Of note, ribavirin independently increases risk of 
hepatic decompensation . Severe hyperbilirubinemia and clini-
cal sequelae usually occur in the absence of ALT elevations and 
deserve further scrutiny .
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Concomitant Proton Pump Inhibitor Use Does Not 
Reduce the Efficacy of Elbasvir/Grazoprevir
Nancy Reau1, Michael Robertson2, Hwa-Ping Feng2, Luzelena 
Caro2, Wendy W. Yeh2, Bach-Yen T. Nguyen2, Janice Wahl2, 
Eliav Barr2, Peggy Hwang2, Stephanie O. Klopfer2; 1Rush Univer-
sity Medical Center, Chicago, IL; 2Merck & Co., Inc., Kenilworth, 
NJ
Background: It is estimated that up to one-third of hepatitis-C 
virus (HCV)-infected patients use proton pump inhibitors (PPIs) 
and other acid reducing agents . Concomitant PPI use with 
some NS5A inhibitors impacts the pharmacokinetics (PK) of 
direct-acting antiviral agents (DAAs), potentially reducing effi-
cacy . Phase I study results demonstrated no effect of PPI use 
on the PK of the fixed-dose combination of elbasvir/grazopre-
vir (EBR/GZR) in healthy volunteers . This post hoc analysis of 
studies in the Phase 3 clinical program of EBR/GZR assessed 
the 12-week sustained viral response (SVR12) in subjects with 
self-reported PPI use and the PK of EBR/GZR in these patients . 
Methods: Data were derived from six Phase 3 EBR/GZR trials 
with treatment-naïve or treatment experienced GT1/4-infected 
subjects, with or without cirrhosis . Analyses were done in the 
modified Full Analysis Set population (excludes administrative 
discontinuations) . Self-reported baseline PPI use was defined as 
≥7 consecutive days of use between Day -7 and Day 7 . Bivari-
ate analyses assessed PPI use and other factors associated with 
SVR, with gender, age (continuous and dichotomous), cirrhosis 
status, prior treatment status, baseline HCV RNA (continuous 
and dichotomous), HCV genotype, and baseline resistance 
associated variants as variables in the models . Results: Overall, 
12% (162/1322) of EBR/GZR-treated subjects reported base-
line use of PPIs . Of those, 155/162 (96%) achieved SVR12 . In 
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patients without PPI use, 1129/1160 (97%) achieved SVR12 . 
PPI use was not a predictive factor in achieving SVR12 based 
on a univariate analysis (p = 0 .188) . In the bivariate models, 
none of the interaction terms was statistically significant, indi-
cating that any potential effects of PPI were consistent across 
the factors considered . In addition, PPI usage was not a statis-
tically significant effect, regardless of adjustment for the factors 
considered . From 3 of the 6 studies for which population PK 
data were available, the estimated AUC and Cmax values 
for EBR were comparable among patients with and without 
reported PPI use (table) . Conclusions: These results demonstrate 
that PPIs use with EBR/GZR has no clinically significant effect 
on SVR12 rates in GT1/4-infected patients with and without 
cirrhosis .

AUC=area under the curve; GM=geometric mean
*Estimated using population PK modeling
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Protease inhibitor resistance remains even after mutant 
strains become undetectable using ultra-deep sequenc-
ing
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Background: Although treatment-emergent NS3/4A protease 
inhibitor (PI)-resistant variants typically decrease in frequency 
after cessation of PI therapy in chronic hepatitis C patients, 
susceptibility to PIs in patients who have previously failed to 
respond to PI therapy has not been addressed . Methods: A 
total of 406 genotype 1 chronic hepatitis C patients who had 
detectable drug resistant-associated variants (RAVs) in neither 
HCV NS5A-L31 nor -Y93 prior to the treatment as determined 
by Invader assay were treated with daclatasvir plus asuna-
previr . Human hepatocyte chimeric mice were injected with 
serum samples obtained either from treatment-naïve patients or 
daclatasvir plus asunaprevir non-responders, then treated with 

simeprevir and sofosbuvir or telaprevir . The nucleotide and 
amino acid sequences of resistance-associated regions of NS3 
and NS5A were determined by deep sequencing . Results: Sus-
tained virological response (SVR) was achieved in 95 .0% (377 
out of 397) of DAA treatment-naïve patients, whereas in only 
33 .3% (3 out of 9) of patients who experienced simeprevir plus 
PEG-IFN/RBV treatment failure (P = 0.0001) . Multivariate logis-
tic regression analysis identified history of simeprevir treatment 
(odds ratio, 56 .6 for absence; P<0 .001) as an independent 
predictor for SVR . After viral breakthrough with daclatasvir and 
asunaprevir treatment, NS5A-L31/Y93 RAVs persisted at high 
frequencies . In contrast, deep sequencing analysis showed that 
the frequency of NS3-D168 RAVs gradually decreased and 
were completely replaced by wild-type after cessation of ther-
apy . Mice injected with serum from a DAA-naïve patient or 
the daclatasvir plus asunaprevir non-responder were treated 
with simeprevir alone or sofosbuvir in combination with either 
simeprevir or telaprevir . Both simperevir alone and simperevir 
plus sofosbuvir treatments resulted in a rapid emergence of 
the NS3-D168 mutation at significantly higher frequencies in 
mice injected with serum from the daclatasvir and asunaprevir 
non-responder compared to mice injected with serum from the 
DAA naïve patient . In contrast to sofosbuvir plus simeprevir 
treatment, sofosbuvir plus telaprevir treatment reduced serum 
HCV RNA levels sustainably, and emergence of NS3-D168 
RAVs was suppressed in mice injected with serum from the 
daclatasvir and asunaprevir non-responder . Conclusions: Viro-
logical response to daclatasvir plus asunaprevir treatment was 
low in patients with simeprevir plus PEG-IFN/RBV treatment fail-
ure . PI resistance remains even after disappearance of mutant 
strains by ultra-deep sequencing . DAA combination therapy 
without NS3/4A PIs is recommended for patients who failed 
NS3/4A PI treatment .
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HCV reinfection and injecting risk behavior following 
elbasvir/grazoprevir treatment in patients on opioid 
agonist therapy: Co-STAR Three Year Follow-up Study
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Background/Purpose: High rates of efficacy were observed in 
Co-STAR, a Phase 3 trial of 12 weeks of elbasvir/grazoprevir 
(EBR; HCV NS5A inhibitor) / GZR; HCV NS3/4A protease 
inhibitor) in patients on opioid agonist therapy (OAT) . HCV 
reinfection was observed in 6/296 (2%) of patients between 
the end of treatment (EOT) and follow-up week 24 . The aim of 
the Co-STAR Three Year Follow-up Study (3YFU) is to evaluate 
HCV reinfection and injecting risk behaviors in patients treated 
with EBR/GZR . Methods: This 3 year observational cohort 
study enrolled patients who received at least one dose of EBR/
GZR in the Phase 3 trial . Every 6 months, patients are tested for 
HCV RNA and if detected, viral genotype and sequencing are 
performed . Patients complete a questionnaire to assess drug 
use . Results: Of 296 patients treated in Co-STAR, 185 patients 
(63%) were enrolled in the 3YFU . Patients who enrolled in the 
3YFU were generally representative of the parent trial: average 
age, 49 years; males, 76%, white race, 79%; GT1a, 73%; 
GT1b, 19%; GT4, 7%; GT6, 1% . Sixty percent and 58% of 
patients in the 3YFU study and the Phase 3 trial had a positive 
urine drug screen (UDS) result at enrollment, respectively . The 
median time from EOT to the first visit during the 3YFU was 
330 days (range: 206-485) . In addition to the 6 reinfections 
observed between EOT and follow-up week 24, two viral recur-
rences were identified at the first visit in the 3YFU . One patient 
had GT1a at baseline: the patient reported non-injection drug 
use (intranasal cocaine, inhaled amphetamines, inhaled can-
nabinoids) at follow-up, GT3 was identified, and opiates and 
cannabinoids were detected by UDS . One patient had GT1b at 
baseline, had HCV RNA (258 IU/mL) detected at the first visit; 
however, the genotype was unable to be determined due to 
low viral load, no drug use was reported by the patient for the 
previous 6 months, and no drugs besides OAT were detected 
by UDS; this patient is not considered a reinfection while addi-
tional follow-up is pending . Of the 185 patients in the 3YFU, 
108 (58%) reported any drug use (non-injecting or injecting) in 
the past 6 months . Injecting drug use in the past 6 months was 
reported by 47 (25%) patients . Among those reporting inject-
ing drug use in the past 6 months (n=47 patients), injected 
drugs included heroin (n=34; 72%), amphetamines (n=8; 
17%), cocaine (n=7; 15%), and other opioids (n=7; 15%) . 
Conclusion: HCV reinfection among patients on opioid agonist 
therapy following elbasvir/grazoprevir treatment is uncommon 
despite ongoing drug use . Additional follow-up is ongoing .
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GEODE-II: Efficacy and Safety of Ombitasvir/Paritapre-
vir/Ritonavir and Dasabuvir with Low-Dose Ribavirin 
QD in Patients with Genotype 1a Chronic Hepatitis C 
Virus Infection without Cirrhosis
Fred Poordad1, Shahriar Sedghi2, Paul J. Pockros12, Natarajan 
Ravendhran3, Robert Reindollar4, Michael R. Lucey5, Michael S. 
Epstein6, Leslie Bank7, David E. Bernstein8, Roger Trinh9, Preethi 
Krishnan9, Tami Pilot-Matias9, Akshanth R. Polepally9, Rajvineeth 
K. Pothacamury9, Kristina Unnebrink10, Marisol Martinez9, David 
R. Nelson11; 1Texas Liver Institute, University of Texas Health Sci-
ence Center, San Antonio, TX; 2Associate Professor of Medicine 
and Surgery, Mercer University School of Medicine, Macon, GA; 
3Digestive Disease Associates, Baltimore, MD; 4Piedmont Health-
care/Carolinas Center for Liver Disease, Statesville, NC; 5Divi-
sion of Gastroenterology/Hepatology, Department of Medicine, 
University of Wisconsin School of Medicine and Public Health, 
Madison, WI; 6Anne Arundel Medical Center, Digestive Disorders 
Associates, Annapolis, MD; 7Principal Investigator, Regional Clini-
cal Research Inc., Endwell, NY; 8Hofstra Northwell School of Med-
icine, Manhasset, NY; 9AbbVie Inc., North Chicago, IL; 10AbbVie 
Deutschland GmbH&Co KG, Ludwigshafen, Germany; 11Depart-
ment of Medicine, University of Florida, Gainesvillle, FL; 12Division 
of Gastroenterology/Hepatology, Scripps Clinic, La Jolla, CA
BACKGROUND:  Ribavirin (RBV) is a component of guide-
lines-recommended treatment regimens for certain patient pop-
ulations with hepatitis C virus (HCV) infection, and is known to 
cause decreases in hemoglobin and/or elevations of indirect 
bilirubin . RBV is typically administered at a weight-based daily 
dosage of 1000–1200 mg . In this study, we investigated the 
safety and efficacy of the direct-acting antiviral agents (DAAs) 
ombitasvir/paritaprevir (identified by AbbVie and Enanta)/
ritonavir (OBV/PTV/r) plus dasabuvir (DSV) with a fixed low 
dose of RBV in patients with genotype 1a (GT1a) chronic HCV 
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infection without cirrhosis . METHODS:  GEODE-II is a Phase 3, 
open-label, multi-center study designed to evaluate the safety 
and efficacy of OBV/PTV/r+DSV co-administered with low-
dose RBV (600 mg QD) for 12 weeks in GT1a HCV-infected 
patients without cirrhosis, who are either HCV treatment-naïve 
(TN) or treatment-experienced (TE) to previous interferon (IFN) 
or pegylated IFN ± RBV therapy . Efficacy is assessed by sus-
tained virologic response at post-treatment week 12 (SVR12) 
compared with historic SVR12 rates for the same regimen 
coadministered with weight based RBV . Safety is assessed in 
all patients receiving at least 1 dose of study drugs . Results 
will be presented for the intent-to-treat (ITT) and modified (m)
ITT (excluding discontinuations due to non-viral failures and 
non-drug related AEs) populations . RESULTS:  A total of 105 
patients (52% female, 86% white) were enrolled in this study, 
of whom 89% were TN . As of the data cut-off date (May 11, 
2016) 79 patients reached the end of treatment . The SVR4 rate 
was 94% for the 71 ITT patients who reached post-treatment 
week 4 . AEs were mostly mild or moderate in severity, with 
fatigue (25%), headache (13%) and insomnia (11%) the most 
frequently reported . One patient had a breakthrough, 1 patient 
relapsed, 3 patients discontinued study drug for non-viral fail-
ures and 1 patient was discontinued due to a drug related 
AE . No subjects required RBV dose reduction as per proto-
col . Grade 1 hemoglobin-level abnormalities were reported in 
15/104 patients (14%) during the treatment period, while both 
grade 1 (n=9, 9%) and grade 2 (n=5, 5%) elevated total biliru-
bin levels were reported . Full safety data and SVR12 rates will 
be available at the meeting . CONCLUSIONS: Preliminary data 
from this ongoing study demonstrate an SVR4 rate of 94% in 
the ITT population . The regimen was well tolerated and hemo-
globin and bilirubin abnormalities were observed infrequently . 
These preliminary results suggest that the use of low-dose RBV 
with the 3-DAA regimen may be sufficient for most patients to 
achieve SVR while reducing RBV-related AEs .
Disclosures:
Fred Poordad - Advisory Committees or Review Panels: Abbott/Abbvie, Achil-
lion, BMS, Inhibitex, Boeheringer Ingelheim, Pfizer, Genentech, Idenix, Gilead, 
Merck, Vertex, Salix, Janssen, Novartis; Grant/Research Support: Abbvie, 
Anadys, Achillion, BMS, Boehringer Ingelheim, Genentech, Idenix, Gilead, 
Merck, Pharmassett, Vertex, Salix, Tibotec/Janssen, Novartis
Paul J . Pockros - Advisory Committees or Review Panels: Janssen, Merck, BMS, 
Gilead, AbbVie; Consulting: Lumena, Beckman Coulter; Grant/Research Sup-
port: Intercept, Janssen, BMS, Gilead, Lumena, Beckman Coulter, AbbVie, RMS, 
Merck; Speaking and Teaching: AbbVie, Janssen, Gilead
Natarajan Ravendhran - Grant/Research Support: BMS, GILEAD, merck, Abbvie, 
Salix; Speaking and Teaching: onyx, salix, Gilead, Abbvie
Michael R . Lucey - Grant/Research Support: Abbvie, Gilead
Michael S . Epstein - Advisory Committees or Review Panels: Aspire Bariatrics; 
Consulting: abbvie, Eli Lilly, IMHEALTHSCIENCE
Leslie Bank - Grant/Research Support: AbbVie Virology, Gilead, Merck, BMS; 
Speaking and Teaching: AbbVie Immunology, Gilead, Merck, BMS
David E . Bernstein - Consulting: abbvie, Merck, Janssen; Grant/Research Sup-
port: GIlead, abbvie, BMS, Janssen; Speaking and Teaching: Gilead
Preethi Krishnan - Employment: AbbVie Inc
Tami Pilot-Matias - Employment: AbbVie; Stock Shareholder: Abbott
Akshanth R . Polepally - Employment: AbbVie
Kristina Unnebrink - Employment: AbbVie; Stock Shareholder: AbbVie
Marisol Martinez - Employment: Abbvie; Stock Shareholder: Abbvie
David R . Nelson - Grant/Research Support: Abbvie, BMS, Gilead, Merck, Jans-
sen
The following people have nothing to disclose: Shahriar Sedghi, Robert Reindol-
lar, Roger Trinh, Rajvineeth K . Pothacamury

873 ♦
ONYX-I: Safety and Efficacy of Ombitasvir/Paritapre-
vir/Ritonavir and Dasabuvir in Asian Adults with Gen-
otype 1b Chronic Hepatitis C Virus (HCV) Infection - A 
Randomized, Double-Blind, Placebo-Controlled Study
Lai Wei1, Jinlin Hou2, Yan Luo3, Jeong Heo4, Chi-Jen Chu5, Zhong-
ping Duan6, Mong Cho7, Jun Cheng8, Jun Li9, Jidong Jia10, Xin-
yan Zhang3, Tami Pilot-Matias3, Niloufar Mobashery3, Wan-Long 
Chuang11; 1Peking University Peoples Hospital, Beijing, China; 
2Nanfang Hospital, Guangzhou, China; 3AbbVie Inc., North 
Chicago, IL; 4Department of Internal Medicine, College of Med-
icine, Pusan National University and Medical Research Institute, 
Pusan National University Hospital, Busan, Korea (the Republic 
of); 5Taipei Veterans General Hospital, Taipei City, Taiwan; 6Bei-
jing Youan Hospital Capital Medical University, Beijing, China; 
7Pusan National University Yangsan Hospital, Yangsan, Korea 
(the Republic of); 8Beijing Di Tan Hospital, Capital Medical Univer-
sity, Beijing, China; 9Jiangsu Province Hospital, Nanjing, China; 
10Beijing Friendship Hospital, Capital Medical University, Beijing, 
China; 11Kaohsiung Medical University, Kaohsiung City, Taiwan
BACKGROUND:  Previous multinational Phase 3 studies have 
demonstrated that treatment with the direct-acting antiviral 
agents (DAAs) ombitasvir/paritaprevir (identified by AbbVie 
and Enanta)/ritonavir (OBV/PTV/r) and dasabuvir (DSV) was 
well tolerated and achieved sustained virologic response at 
post-treatment week 12 (SVR12) in 100% of patients infected 
with genotype 1b (GT1b) hepatitis C virus (HCV) without cir-
rhosis . Despite these findings, interferon (IFN)/peglated IFN 
(pegIFN) and ribavirin (RBV) are still the current standard of 
care in some Asian countries where GT1b HCV infection has 
high prevalence . The present study evaluated the safety and 
efficacy of OBV/PTV/r plus DSV in adults with chronic GT1b 
HCV infection in Mainland China, Taiwan, and South Korea . 
METHODS:  In this Phase 3, randomized, double-blind, pla-
cebo-controlled study, the safety and efficacy of OBV/PTV/r 
+ DSV administered for 12 weeks were evaluated in treat-
ment-naïve and treatment-experienced (IFN/pegIFN and RBV), 
non-cirrhotic adults with chronic GT1b HCV infection . Patients 
in Arm A received the active drugs during the 12 weeks of dou-
ble-blind period, while patients in Arm B received the placebo 
during the same period followed by the active drug treatment 
during the 12 weeks of open-label period . Efficacy will be 
assessed by comparing the Arm A SVR12 rate with the his-
torical SVR rate of telaprevir plus pegIFN and RBV . Safety is 
assessed in all patients who received at least 1 dose of study 
drugs . RESULTS:  A total of 650 patients (Mainland China: 
410; South Korea: 120; Taiwan: 120) were randomized 
1:1 to Arms A and B . All patients were Asian, 54% were 
female and 44% were treatment experienced . As of the data 
cut-off date (May 5, 2016), all South Korean and Taiwanese 
Arm A patients reached post-treatment week 4 achieving an 
SVR4 rate of 100% . Some of the Chinese patients have not 
yet reached post-treatment week 4 . Most treatment emergent 
adverse events (AEs) for patients receiving the active drug were 
mild in severity . The most common AEs (Arm A, B) were upper 
respiratory tract infection (9%, 9%), headache (5%, 4%) and 
dizziness (5%, 4%) . Nine patients had serious AEs during the 
double-blind treatment (7 in Arm A; 2 in Arm B) with only one 
case (in Arm A) being drug related, resulting in alanine ami-
notransferase elevation . Two patients in Arm B discontinued 
treatment . CONCLUSIONS: Preliminary data from this ongoing 
study demonstrated a 100% SVR4 rate in HCV GT1b-infected 
Korean and Taiwanese patients treated with OBV/PTV/r + 
DSV for 12 weeks . The regimen was well tolerated with mostly 
mild AEs reported . SVR12 rates from the entire study will be 
reported at the conference .
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High Efficacy in Patients With Chronic Hepatitis C Virus 
(HCV) Genotype (GT)1b Infection Treatment With Elbas-
vir/Grazoprevir for 12 Weeks: An Integrated Analysis
Stefan Zeuzem1, Lawrence Serfaty2, John M. Vierling3, Wendy 
Cheng4, Jacob George5,6, Jan Sperl7, Simone I. Strasser8, Hiro-
mitsu Kumada9, Peggy Hwang10, Michael Robertson10, Janice 
Wahl10, Eliav Barr10, Rohit Talwani10, Heather L. Platt10; 1Depart-
ment of Internal Medicine I, J.W. Goethe University Hospital, 
Frankfurt, Germany; 2Saint-Antoine Hospital, Paris, France; 3Bay-
lor College of Medicine, Houston, TX; 4Royal Perth Hospital, Perth, 
WA, Australia; 5Westmead Institute for Medical Research, West-
mead Hospital, Sydney, NSW, Australia; 6University of Sydney, 
Sydney, NSW, Australia; 7Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic; 8Royal Prince Alfred Hospital, 
Sydney, NSW, Australia; 9Toranomon Hospital, Tokyo, Japan; 
10Merck & Co., Inc., Kenilworth, NJ
GT1b is the most common HCV genotype globally, accounting 
for the largest proportion of infections in Europe, Latin Amer-
ica, Russia, Turkey, and East Asia . We report the efficacy of 
12 weeks of once-daily elbasvir/grazoprevir (50 mg/100 mg) 
(NS5A inhibitor/NS3/4 protease inhibitor) in HCV GT1b-in-
fected patients enrolled in the clinical development program . 
This analysis of treatment-naïve and treatment-experienced 
GT1b-infected patients used data pooled from 11 trials involv-
ing 30 countries and included 1070 patients with/without cir-
rhosis, chronic kidney disease (CKD), and HIV co-infection . 
Cirrhosis (F4, compensated) was confirmed by either liver 
biopsy or noninvasive tests . Patients with Stage 4 or Stage 
5 CKD on hemodialysis were included . HIV/HCV co-infected 
patients were required to be on a stable antiretroviral regi-
men (ARV) (tenofovir or abacavir, emtricitabine or lamivudine, 
and either raltegrevir, dolutegravir, or rilpivirine) with CD4 
>200/μL and HIV viral load undetectable, or if not on ARVs, 
have CD4 >500/μL and viral load <50,000 IU/mL . The pri-
mary endpoint was the proportion of patients with HCV RNA 
below the lower limit of quantitation 12 weeks after treatment 
(SVR12) . Efficacy data are presented for the full analysis set 
(FAS), which includes all patients who received at least one 
dose of study medication, and for the per-protocol (PP) popu-
lation, which excludes nonvirologic failures . A total of 1,070 
patients were included in the analysis . Mean patient age was 
53 .7 years (range, 19-80); 50% were male; 47% were white, 
43% were Asian, and 9% were black or African American; 
20% were treatment-experienced; 39% had a baseline viral 
load >2,000,000 IU/mL; and 18% had evidence of cirrho-
sis . SVR12 was 97% (1040/1070) in the FAS; 15 patients 
(1 .4%) were categorized as virologic failures and 15 (1 .4%) 

were categorized as nonvirologic failures (lost-to-follow-up or 
withdrawal) . Excluding the nonvirologic failures, SVR12 was 
99% (1040/1055) in the PP analysis . There were no notable 
differences in subgroup analyses: SVR12 was 97% in both 
treatment-naïve and treatment-experienced patients; 99% in 
cirrhotics and 97% in noncirrhotics; 98% in patients with a 
baseline viral load <2,000,000 IU/mL and 97% in patients 
with a baseline viral >2,000,000 IU/mL; 94% in HIV/HCV 
co-infected patients; and 100% and 95% in patients with Stage 
4 or 5 CKD, respectively . High efficacy was achieved in the 
GT1b-infected population treated with elbasvir/grazoprevir for 
12 weeks, with comparable efficacy across subgroups, includ-
ing those with cirrhosis, high baseline viral load, and prior 
treatment failures .
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ONYX-II: Safety and Efficacy of Ombitasvir/Parita-
previr/Ritonavir and Dasabuvir Coadministered with 
Ribavirin in Asian Adults with Genotype 1b Chronic 
Hepatitis C Virus Infection and Compensated Cirrhosis
Lai Wei1, Qui-Qiang Wang2, Yan Luo3, Chi-Jen Chu4, Seung 
Woon Paik5, Jinlin Hou6, Jun Cheng7, Qing Xie8, Zhongping 
Duan9, Jia-Horng Kao10, Bo Fu3, Niloufar Mobashery3, Jeong 
Heo11; 1Peking University Peoples Hospital, Beijing, China; 
2Peking University First Hospital, Beijing, China; 3AbbVie Inc., 
North Chicago, IL; 4Taipei Veterans General Hospital, Taipei City, 
Taiwan; 5Samsung Medical Center, Seoul, Korea (the Republic of); 
6Nanfang Hospital of Southern Medical University, Guangzhou, 
China; 7Beijing Di Tan Hospital, Capital Medical University, Bei-
jing, China; 8Ruijin Hospital Shanghai Jiaotong, University School 
of Medicine, Shanghai, China; 9Beijing Youan Hospital Capital 
Medical University, Beijing, China; 10National Taiwan University 
Hospital, Zhongzheng District, Taiwan; 11Department of Internal 
Medicine, College of Medicine, Pusan National University and 
Medical Research Institute, Pusan National University Hospital, 
Busan, Korea (the Republic of)
BACKGROUND:  Previous multinational Phase 3 studies have 
demonstrated that treatment with the direct-acting antiviral 
agents (DAAs) ombitasvir/paritaprevir (identified by AbbVie 
and Enanta)/ritonavir (OBV/PTV/r) and dasabuvir (DSV) ± 
ribavirin (RBV) was well tolerated and achieved sustained viro-
logic response at post-treatment week 12 (SVR12) in 100% of 
patients infected with genotype 1b (GT1b) hepatitis C virus 
(HCV) and with compensated cirrhosis . Despite these findings, 
interferon (IFN)/peglated IFN (pegIFN) and ribavirin (RBV) are 
still the current standard of care in some Asian countries where 
GT1b HCV infection has high prevalence . The present study 
is evaluating the safety and efficacy of OBV/PTV/r plus DSV 
coadministered with RBV in adults with chronic GT1b HCV 
infection and compensated cirrhosis in Mainland China, South 
Korea and Taiwan . METHODS:  In this phase 3, open-label, 
multi-center study, the safety and efficacy of OBV/PTV/r plus 
DSV and RBV administered for 12 weeks were evaluated in 
treatment-naïve and treatment experienced (IFN/pegIFN and 
RBV) adults with GT1b HCV Infection and compensated cirrho-
sis (fibrosis stage = F4) . Efficacy was assessed by sustained 
virologic response at post treatment week 12 (SVR12) com-
pared with the historical SVR rates of telaprevir plus pegIFN 
and RBV . Safety and efficacy were assessed in all patients 
receiving at least 1 dose of study drugs . RESULTS:  A total of 
104 patients (62% female, 100% Asian, 58% treatment-expe-
rienced) were enrolled from Mainland China (n=63), South 
Korea (n=21) and Taiwan (n=20) . All patients had chronic 
GT1b HCV infection and compensated cirrhosis . As of the data 
cut-off date (May 5, 2016), post-treatment week 4 data were 
available for 102 patients achieving an SVR4 rate of 100% . 
Most Treatment Emergent Adverse Events (TEAEs) were mild 
in severity . The most common TEAEs (≥10%) were increased 
blood bilirubin levels (23%), pruritus (15%), anemia (12%), 
asthenia (12%) and dizziness (11%) . Four patients had serious 
TEAEs and all were assessed as not being related to the DAA 
regimen (one was assessed as being possibly related to RBV) . 
One patient who achieved SVR4 discontinued treatment due 
to drug-related TEAEs after 22 days of dosing (due to eleva-
tions in alanine aminotransferase, aspartate aminotransferase 
and blood bilirubin) . CONCLUSIONS: High SVR4 rates (100%) 
were achieved in HCV GT1b-infected Asian patients with com-
pensated cirrhosis who were treated with OBV/PTV/r plus DSV 
and RBV for 12 weeks . The regimen was well tolerated with 
mostly mild TEAEs reported . SVR12 rates from the entire study 
will be reported at the conference .
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Long-term follow-up of patients with chronic HCV infec-
tion treated with daclatasvir-based regimens in phase 2 
and 3 studies
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Republic of); 17Bristol-Myers Squibb, Wallingford, CT; 18Bristol-My-
ers Squibb, Hopewell, NJ; 19Bristol-Myers Squibb, Princeton, NJ
Background: Combinations of daclatasvir (DCV), a pangeno-
typic NS5A inhibitor, with other antivirals and/or peginter-
feron/ribavirin (pegIFN/RBV) were assessed in multiple phase 
2 and 3 clinical studies . Here we report interim long-term fol-
low-up analyses of these studies (study AI444-046), includ-
ing response durability, safety, and resistance . Methods: This 
ongoing observational study is monitoring patients for 3 years 
after receiving treatment in parent studies with DCV+sofosbuvir 
(SOF) ±RBV, DCV+asunaprevir (ASV), DCV+ASV+beclabuvir 
(BCV) ±RBV, DCV+pegIFN/RBV, or DCV+ASV+pegIFN/RBV . 
Patients were enrolled within 6 months of parent study com-
pletion or protocol availability, and evaluated at annual to 
semi-annual visits for HCV RNA levels, hepatic disease progres-
sion and decompensation events, and persistence of NS5A 
and NS3 resistance variants . Results: This analysis includes 
893 patients treated with pegIFN-free DCV regimens and 610 
treated with pegIFN-containing regimens . Patients were 60% 
male, 18% aged ≥65 years, 87% HCV genotype-1, and 18% 
cirrhotic . Overall, 1329/1489 evaluable patients achieved 
SVR12 in parent studies; 1316/1329 (99%) maintained SVR 
at their most recent long-term follow-up visit . Twelve patients 
relapsed after achieving SVR12 (9 on/before and 3 after 
posttreatment week 24); 1 patient was reinfected . Relapses 
after SVR12 were less frequent after treatment with all-oral 
regimens (3/842, 0 .4%) vs pegIFN-based regimens (9/487, 
2%) . 34/1503 patients (2%) reported hepatic disease progres-
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sion events during long-term follow-up; HCC (n=15), cirrhosis 
(n=8), and HCC+cirrhosis (n=2) were most common . 13 of 
these 34 patients did not achieve SVR12 in the parent study; 
21/34 achieved and maintained SVR12 . Among patients with 
virologic failure being monitored for up to 42 months post-
treatment, replacement of NS5A and NS3 variants by wild-
type sequences was observed in 27/157 (17%) and 29/41 
(71%) patients, respectively . Conclusions: This interim analysis 
indicates that SVR12 achieved with DCV-based regimens is 
durable during long-term posttreatment follow-up, with infre-
quent liver disease progression or HCC development . Further 
follow-up of patients treated with DCV-containing regimens is 
ongoing .
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877 ♦
Treating non-cirrhotic Hepatitis C patients in the UK is a 
cost-saving intervention.
Lucile Marié***1, Ines Guerra2, Mark Nelson3, Sanjay Bhagani4; 
1Mapi, Nanterre, France; 2Mapi, Uxbridge, United Kingdom; 
3Chelsea and Westminster Hospital, London, United Kingdom; 
4Royal Free Hospital, London, United Kingdom
Purpose: The aim of this study is to assess the cost-effectiveness 
of treating chronic hepatitis C (HCV) infected patients at a 
non-cirrhotic stage compared to treating these patients when 
they develop cirrhosis . Methods: A Markov model was devel-
oped to follow a cohort of 10,000 treatment-naïve patients for 
a lifetime (100 years of age) . Two strategies were compared: 
treating all patients independently of their fibrosis stage versus 
only treating cirrhotic patients . The analysis was performed on 
the general patient population . Age, the distribution of patients 
between the different fibrosis stages and costs were reflective 
of the UK setting . Patients were treated with ledipasvir/sofos-
buvir (LDV/SOF) for 8 weeks in the non-cirrhotic stages (F0 
to F3) and with LDV/SOF for 12 weeks in the cirrhotic stage . 
The model structure is based on the models submitted to the 
National Institute for Health and Care Excellence (NICE) for 
HCV during previous health technology appraisals . Sustained 
virological response rates, transition probabilities, costs and 
utilities were obtained from the literature and the clinical trials 
of LDV/SOF . Costs and outcomes were discounted at 3 .5% 
as recommended by NICE . Re-infection was included in sensi-
tivity analysis, as well as the proportion of patients re-treated 
after re-infection . Both deterministic and probabilistic sensitiv-
ity analyses were conducted, investigating different ranges of 
the parameters and alternative values collected from the liter-
ature . Onward transmission was not considered in the analy-
sis . Results: Long-term costs are lower and quality-adjusted life 
years (QALYs) gained are higher if treatment starts at earlier 
stages of the disease . The results of the analysis therefore show 
that treating all fibrosis stages is cost-saving (-£1,396/QALY) . 
The cost per cure for treating all patients is £34,164 versus 
£32,568 for F4 . Furthermore, treating patients earlier gener-
ates fewer cases of decompensated cirrhosis, hepatocellular 
carcinoma, liver transplants and saves lives . All results are 
robust to sensitivity analysis . Conclusion: This analysis demon-
strates that treating HCV in early fibrosis stages, including F0 
and F1, is cost-saving in the UK . Therefore, treating patients as 
soon as they are diagnosed with HCV will not only generates 
savings, but will also reduce the burden on HCV .
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878 ♦
Pharmacokinetics of Once Daily Sofosbuvir or Ledipas-
vir/Sofosbuvir in HCV-Infected Pediatrics Aged 6 to <12 
Years Old
Kimberly L. Garrison1, Anita Mathias1, Kathryn Kersey1, Bittoo 
Kanwar1, Liyun Ni1, Anant Jain1, John Ling1, Regino P. Gonza-
lez-Peralta2, Karen F. Murray3, C-H Lin4, Mary Suzanne Whit-
worth5, Jessica Wen6, Kathleen B. Schwarz7, William Balistreri8; 
1Gilead Sciences, Inc., Foster City, CA; 2University of Florida, 
Gainesville, FL; 3Seattle Children’s Hospital, Seattle, WA; 4Chil-
dren’s Hospital Los Angeles, Los Angeles, CA; 5Cook Children’s 
Health Care System, Fort Worth, TX; 6The Children’s Hospital of 
Philadelphia, Philadelphia, PA; 7Johns Hopkins University School 
of Medicine, Baltimore, MD; 8Cincinnati Children’s Hospital Med-
ical Center, Cincinnati, OH
Background Sofosbuvir (SOF) and ledipasvir/sofosbuvir (LDV/
SOF) are approved for treatment of chronic HCV infection in 
adults . The safety and efficacy of SOF + ribavirin (RBV) and 
LDV/SOF are being assessed in adolescents receiving the adult 
dose . The pharmacokinetics (PK) of lower doses of SOF and 
LDV/SOF were evaluated in HCV-infected children (6 to <12 
y) to confirm the appropriateness of predicted doses in this 
population . Methods HCV-infected children (6 to <12 y, weight 
≥17 to <45 kg at screening) received SOF 200 mg QD +RBV 
for 7 days (N=10) or LDV/SOF 45 mg/200 mg QD for 10 
days (N=10) with intensive PK assessments done on Day 7 
or 10, respectively (PK lead-in); 2 additional patients in each 
cohort inadvertently received adult doses SOF 400 mg or LDV/
SOF 90 mg/400 mg for 3 to 46 days . Upon completing the 
PK lead-in, patients continued SOF+RBV for 12 or 24 weeks 
(GT-2 or GT-3, respectively) or LDV/SOF for 12 wks (GT-1) . 
SOF, GS-331007 (major circulating metabolite) and LDV PK 
parameters were compared via ANOVA to exposures in Phase 
2/3 SOF or LDV/SOF adult clinical programs with predefined 
equivalence bounds of 50-200% . Safety was assessed through-
out the study . Results All patients completed PK assessments . 
At screening, median (range) age (y) for patients (4 male, 8 
female) on SOF+RBV was 8 .5 (6, 11), weight (kg) was 31 (18, 
45) . Median (range) age and weight for LDV/SOF patients 
(8 male, 4 female) were 9 (6, 11) and 33 (20, 41), respec-
tively . Study treatments were well tolerated . SOF and LDV/
SOF exposures were similar between pediatric and Phase 2/3 
populations (Table 1) . Conclusion Study treatments were well 
tolerated . SOF 200 mg +RBV or LDV/SOF 45 mg/200 mg 
provided comparable exposures to those observed in adults, 
and these data support the ongoing evaluation of these doses 
in children 6 to <12 y .
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879 ♦
Ledipasvir/Sofosbuvir in Egyptian Patients with Chronic 
Genotype 4 HCV Infection
Gamal Shiha1, Imam Waked2, Reham Soliman1, Wael Abdel-
razek2, Mohamed Hassany3, Rabab F. Omar4, Waleed Samir1, 
Talaat Zakareya2, Radi Hammad3, Sherief Musa4, Kathryn 
Kersey5, Sophia Lu5, Benedetta Massetto5, Diana M. Brainard5, 
John G. McHutchison5, Wahid H. Doss3, Gamal E. Esmat4; 
1Egyptian Liver Research Institute and Hospital, Mansoura, Egypt; 
2National Liver Institute, Menoufiya, Egypt; 3National Hepatology 
and Tropical Medicine Research Institute, Cairo, Egypt; 4Cairo 
University, Cairo, Egypt; 5Gilead Sciences, Inc., Foster City, CA
Background: Egypt has the highest prevalence of chronic hep-
atitis C virus (HCV) infection in the world, and more than 90% 
of patients are infected with genotype (GT) 4 virus . Ledipas-
vir/sofosbuvir (LDV/SOF) for 12 weeks resulted in a SVR12 
rate of 93% (41/44) in a phase 2 study conducted in France . 
The aims of this ongoing study are to evaluate the safety and 
efficacy of LDV/SOF ± ribavirin (RBV) in treatment-naïve (TN) 
and –experienced (TE) patients in Egypt with chronic genotype 
(GT) 4 HCV infection . Methods: TN patients were random-
ized to 8 or 12 weeks of LDV/SOF± RBV and IFN-experienced 
patients were randomized to 12 weeks of LDV/SOF±RBV . 
Randomization was stratified by cirrhosis status . SOF-experi-
enced patients receive 12 weeks LDV/SOF+RBV . The primary 
endpoint is SVR12 . Secondary endpoints include SVR4, safety 
and, tolerability . Results: 170 GT4 TN Egyptian patients were 
enrolled and treated; 54% were male, mean (range) age 42 
(21, 74), mean (range) BMI 30 .4 (21 .0, 50 .0) kg/m2, 18% 
had compensated cirrhosis, and 78% had IL28B non-CC gen-
otype . 74 IFN-experienced and 10 SOF-experienced patients 
have been enrolled to date; 76% were male, mean (range) 
age 50 (23, 74), mean (range) BMI kg/m2 29 .3 (19 .1, 50 .0), 
27% had compensated cirrhosis, and 84% had IL28B non-CC 
genotype . SVR4 rates are summarized below . In total, 6 TN 
patients did not achieve SVR4 due to relapse (4), rebound 
(n=1), and early study discontinuation (n=1); all TE patients 
to date have achieved SVR4 . SVR12 data for all groups will 
be presented . The most common AEs (>10% of patients in any 
treatment group) are headache and fatigue . Serious AEs have 
been reported for 4 patients: 3 with injuries (2 road traffic acci-
dents, 1 arm fracture), and 1 with atypical chest pain . None 
of the SAEs was considered related to study drug and 1 (road 
traffic accident) led to treatment discontinuation . Conclusions: 
These preliminary results support the use of LDV/SOF for 12 
weeks in patients with genotype 4 HCV and the potential utility 
of LDV/SOF for 8 weeks in those who are treatment-naïve .
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Preliminary SVR4 rates (%; n/N) in patients with GT4 HCV who 
have reached 4 weeks post-treatment

*18 IFN-experienced and 6 SOF-experienced patients;
NA=not applicable
Disclosures:
Imam Waked - Advisory Committees or Review Panels: Janssen; Speaking and 
Teaching: Hoffman L Roche, BMS, Gilead, AbbVie
Mohamed Hassany - Grant/Research Support: Gilead Sc, Abbvie, Janssen ; 
Speaking and Teaching: Abbvie
Talaat Zakareya - Grant/Research Support: Gilead sciences, Inc .
Radi Hammad - Grant/Research Support: Gilead Sciences,Inc, Janssen Pharma-
ceuticals, Inc .
Kathryn Kersey - Employment: Gilead Sciences, Inc; Stock Shareholder: Gilead 
Sciences, Inc
Benedetta Massetto - Employment: Gilead Sciences, Inc .; Stock Shareholder: 
Gilead Sciences, Inc
Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
John G . McHutchison - Employment: gilead; Stock Shareholder: gilead
Gamal E . Esmat - Advisory Committees or Review Panels: MSD &BMS com-
panies, MSD &BMS companies, Abbvie; Grant/Research Support: Gilead Sc, 
Abbvie ; Speaking and Teaching: Roche & GSK companies, Roche & GSK 
companies, Gilead Sc, Abbvie
The following people have nothing to disclose: Gamal Shiha, Reham Soliman, 
Wael Abdelrazek, Rabab F . Omar, Waleed Samir, Sherief Musa, Sophia Lu, 
Wahid H . Doss

880 ♦
Long-Term Follow-up of Patients with Chronic HCV 
Infection and Compensated or Decompensated Cirrhosis 
Following Treatment with Sofosbuvir-Based Regimens
Andrew J. Muir1, Maria Buti2, Ronald Nahass3, Kosh Agarwal4, 
Edward J. Gane5, Simone I. Strasser6, Alessandra Mangia7, Jose 
L. Calleja8, Kathryn Kersey9, Stephanie Moody10, Diana M. Brain-
ard9, Paul Marotta11, Marc Bourlière12, Bruce Bacon13, Bradley 
Freilich14, Michael P. Curry15; 1Duke University, Durham, NC; 
2Hospital Valle Hebron and Ciberehd del Institut Carlos III, Bar-
celona, Spain; 3ID CARE, Hillsborough, NJ; 4Kings College Hos-
pital, London, United Kingdom; 5Auckland Clinical Studies Ltd, 
Auckland, New Zealand; 6Royal Prince Alfred Hospital, Camper-
down, NSW, Australia; 7Casa Sollievo della Sofferenza Hospital, 
San Giovanni Rotondo, Italy; 8Hospital Puerta de Hierro Majada-
honda, Madrid, Spain; 9Gilead Sciences, Inc., Foster City, CA; 
10PharPoint, Durham, NC; 11London Health Sciences Centre, Lon-
don, ON, Canada; 12Hôpital-Saint Joseph, Marseille, France; 13St 
Louis University Hospital, St Louis, MO; 14Kansas City Research 
Institute, Kansas City, MO; 15Beth Israel Deaconess Medical Cen-
ter, Boston, MA
Background and Aims: Significant advances in the treatment of 
chronic hepatitis C have been made with direct acting antiviral 
(DAA) regimens . While sustained virologic response (SVR) rates 
may now be achieved in most patients, data on long term viro-
logic and clinical outcomes with these regimens are needed . 
A recent report suggested HCC incidence may not be reduced 
after successful DAA therapy . The objective of this ongoing 
registry study is to evaluate long term outcomes in patients with 
cirrhosis who achieved SVR following treatment with a sofosbu-
vir- (SOF) based regimen . Methods: Patients with compensated 
or decompensated cirrhosis who achieved SVR after receiv-

ing a SOF-based regimen are eligible for enrollment . Patients 
may enroll within 60 weeks of completing a treatment study or 
transfer from another SVR registry study, or within 2 years of 
achieving SVR following treatment in a clinical practice setting . 
Patients return for visits every 24 weeks for 5 years . Durability 
of SVR and clinical outcomes (decompensation, HCC, trans-
plantation, and liver-related death) and laboratory parameters 
relating to disease progression/regression are followed in all 
patients . Results: 859 patients have been enrolled as of 17 
May 2016 . Mean age (range) is 59 (33, 83), 68% are male, 
and mean (range) MELD score at baseline was 8 (6, 21) and 
12 (6, 24) in those with CPT A and CPT B or C cirrhosis, respec-
tively . Median (range) time since end of treatment for clinical 
study patients was 373 (15, 1215) days . At baseline, SVR 
was maintained in 99 .9% of patients (838/839); 1% (9/845) 
had HCC . Table 1 shows changes in pretreatment CPT class 
to start of the registry study for those who had decompensated 
cirrhosis pre-treatment . Change in laboratory parameters and 
time to event for clinical signs through Week 72 of the registry 
study will be presented . Conclusions: At baseline of this registry 
study, SVR was maintained in 99 .9% of patients with cirrho-
sis post-treatment with a SOF-based regimen . In patients with 
decompensated cirrhosis pretreatment, CPT class improved at 
entry into the registry study (from CPT B to A or from CPT C to B 
or A) in 65% and was unchanged in 35% . This ongoing study 
will provide information on whether achieving SVR following 
treatment with an HCV DAA regimen will improve longer term 
liver function and reduce the rate of liver-related complications, 
including HCC .

Table 1 . Number (%) of patients with CPT B or C cirrhosis prior 
to treatment with SOF-based regimen by CPT class at baseline of 
registry study
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881
Variables associated with treatment outcomes for hep-
atitis C genotype 1 infection with direct acting antivirals 
(DAA): Data from the German Hepatitis C-Registry 
(DHC-R)
Stefan Mauss1, Peter Buggisch5, Klaus H. Boeker7, Eckart Schott10, 
Hartwig H. Klinker9, Rainer Günther8, Heike Pfeiffer-Vornkahl6, 
Thomas Berg3, Christoph Sarrazin4, Dietrich Hueppe11, Michael 
P. Manns2, German Hepatitis C-Registry12; 1Center for HIV and 
Hepatogastroenterology, Duesseldorf, Germany; 2Department 
of Gastroenterology, Hepatology and Endocrinology, Hannover 
Medical School, Hanover, Germany; 3Dept.of Gastroenterology 
and Rheumatology, University Hospital Leipzig, Leipzig, Germany; 
4J.W. Goethe University Frankfurt, Frankfurt, Germany; 5ifi-insti-
tute for interdisciplinary medicine, Hamburg, Germany; 6e.factum 
GmbH, Butzbach, Germany; 7Center of Hepatology, Hanover, 
Germany; 8Universitätsklinikum Schleswig-Holstein (UKSH), Cam-
pus Kiel, Kiel, Germany; 9University Hospital Würzburg, Wuer-
zburg, Germany; 10Charité Campus Virchow-Klinikum (CVK), 
Berlin, Germany; 11Center of Gastroenterology, Herne, Germany; 
12Leberstiftungs-GmbH Deutschland, Hanover, Germany
Introduction: In pivotal studies with modern direct acting anti-
virals (DAA) SVR rates in HCV genotype 1 (GT1) are >90% . 
However these data have to be replicated in less well controlled 
settings including patients more difficult to treat . Methods: The 
German Hepatitis C Registry is a national multicentre real-world 
cohort . Patients are treated at the discretion of the physician . 
Data are collected by a web-based system . Data quality is ana-
lyzed by plausibility checks and on site monitoring . This data 
analysis is based on 6,034 patients who were observed for at 
least 40 weeks after initiation of antiviral treatment . Results: 
Between 2/2014 and 5/2015, 5,110 patients with GT1 have 
been enrolled . SVR12 data are available for 3,439 patients 
at the time of analysis . Demographics: 56% male, median 
age 55 years, 98% Caucasian, 52% treatment experienced, 
30% liver cirrhosis, 10% HCV-RNA >6 Mio IU/mL . Comor-
bidities were reported for 75% of the patients in the cohort: 
cardiovascular 27%, psychiatric 15%, drug abuse 13%, dia-
betes 10%, thyroid dysfunction 10% being the most frequent . 
Patients treated with one of the approved regimens for GT1 
were analysed (table 1) . SVR12 overall in GT1a was 91% and 
in GT1b 93% . In multivariate analysis adjusting for age, sex, 
platelets, cirrhosis, HCV RNA, GT1a/1b and treatment regime, 
SVR12 was associated with the choice of antiviral regimen (OR 
1 .48 (1 .37-1 .60); p<0 .001), cirrhosis (OR 0 .60 (0 .45-0 .80); 
p<0 .001) and higher age (OR 1 .49 (1 .08-2 .07); p<0 .05) . 
HIV-coinfected patients (n=247) had an overall SVR12 of 93% 
not substantially different from HCV-monoinfected patients . 
Adverse events were reported by 53% of patients with fatigue 
(23%), headache (16%), nausea (7%) and insomnia (6%) 
being the most frequent . Serious adverse event were observed 
in 3% and 16 patients (0 .3%) died . Conclusions: Data from 
this real life cohort show SVR 12 rates close to those obtained 

in clinical studies . Choice of antiviral therapy was associated 
with treatment outcome . In addition higher age was a positive 
factor and presence of cirrhosis a negative factor for achieving 
SVR12 . Dropout rates were low confirming good adherence of 
patients with these regimens .

Table 1. Treatment regimens and SVR12 data of patients with 
HCV GT1 (ITT)
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Treatment of HCV in the Department of Corrections 
(DOC) in the era of Oral Direct Acting Antivirals (DAA)
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Chronic HCV is prevalent in the DOC . Although SVR with DAA 
treatment (tx) is high, feasibility and SVR of patients (pt) in the 
DOC are unknown . We compared SVR12 in the Virginia DOC 
with DAAs through telemedicine to HCV pts in our privately-in-
sured and indigent clinics treated with Ledipasvir/Sofosbuvir . 
Methods: DOC pts were evaluated via telemedicine for dis-
ease severity and appropriateness for tx following AASLD-IDSA 
Guidelines . Those with decompensated cirrhosis, significant 
co-morbidities, or those with less than 9 months on their sen-
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tence we excluded . Demographic, baseline labs, HIV and prior 
tx status (naïve (TN) or experienced (TE)), % advanced fibrosis 
(AF, bridging fibrosis/cirrhosis), duration of tx, use of ribavi-
rin (RBV), and SVR12 (the primary outcome) were recorded . 
We compared SVR12 in our DOC pts to 2 control groups: 
our privately-insured and indigent tx clinics during the same 
time period by the same providers . We excluded those with 
non-genotype (GT)1 (n= 45) and those GT1 treated with other 
DAAs (n=16) . Results: 255 consecutive pts were included: 
50 DOC pts were compared to 161 private and 44 indigent 
pts who had SVR12 data available . The characteristics of our 
populations and SVR12 are shown in the table . Those in the 
DOC were younger, male, TN, had AF, received RBV and 12 
weeks of tx . SVR12 was 98% in the DOC and similar to our 
indigent (98%) compared to our private clinics (89%; p= .02) 
even when those who were lost to follow up were excluded 
(SVR12 91%) . Multiple logistic regression identified treatment 
clinic (p= .02) and FIB-4 ( .0002) as predictors of lack of SVR12 
with no impact of race, gender, age, duration or prior tx his-
tory, RBV use, or HIV . Conclusions: Tx of HCV in the DOC by 
telemedicine with DAA is not only feasible, but has a very high 
SVR12 . The higher SVR12 in the DOC compared to our private 
clinic may be due to directly observed therapy or differences 
in pt characteristics (lower FIB-4, a marker of disease severity) . 
Additional data with longer follow up in the DOC are needed .
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8 weeks treatment under real life conditions with Ledi-
pasvir/Sofosbuvir in HIV co-infected treatment-naïve 
HCV genotype 1 patients demonstrates similar results 
to mono-infected HCV patients: data from the German 
Hepatitis C-Registry (DHC-R)
Peter Buggisch1, Klaus H. Boeker2, Rainer Günther3, Gerlinde Teu-
ber4, Hartwig H. Klinker5, Anita Pathil6, Stefan Christensen7, Heike 
Pfeiffer-Vornkahl8, Karl-Georg Simon9, Claus Niederau10, Heiner 
Wedemeyer11, Stefan Zeuzem12, German Hepatitis C-Registry13; 
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many; 8e.factum GmbH, Butzbach, Germany; 9MVZ Dr.Eisenbach 
Dr.Simon Dr.Schwarz GbR, Leverkusen, Germany; 10St. Josef-Hos-
pital, Katholisches Klinikum Oberhausen, Oberhausen, Germany; 
11Gastroenterology,Hepatology and Endocrinology, Hannover 
Medical School, Hannover, Germany; 12Department of Internal 
Medicine I, J.W. Goethe University Hospital, Frankfurt, Germany; 
13Leberstiftungs-GmbH Deutschland, Hannover, Germany
Introduction: Ledipasvir/Sofosbuvir (LDV/SOF) for 8-24 weeks 
is approved for the treatment of chronic hepatitis C . In the 
ION-3 study 8 weeks of LDV/SOF was non-inferior to 12 wks 
in previously untreated GT1 patients without cirrhosis . Although 
the number of patients eligible for 8 weeks according to the 
summary of product characteristics (SmPC) is high, a large 
proportion of patients still receives a longer treatment duration . 
One of the reasons might be the uncertainty whether 8 weeks 
treatment duration is sufficient in harder to cure populations as 
HIV co-infected patients, patients on opioid substitution treat-
ment (OST) or older patients (> 70 yrs .) . Aim of this analysis 
was to evaluate the virologic response rates of 8 wks treatment 
under real world conditions in these patients . Methods: The 
German Hepatitis C registry is a national multicenter cohort . 
Patients are treated at the discretion of the physician . Data 
are collected by a web-based data system and confirmed 
by plausibility checks and on site monitoring . In this analysis 
data of patients with 8 or 12 wks treatment with LDV/SOF 
and available SVR12 data (data cut 2/2016) were included . 
Baseline characteristics, prior treatment history, safety and 
effectiveness were investigated . Results: 831 (433 female) pts 
were treated for 8 weeks . The mean (SD) age was 50 .2 (12 .9) 
yrs . In 37% the fibrosis stage was evaluated by elastography 
(Fibroscan®), the mean (SD) stiffness value was 6 .5 kPa (2 .4) . 
674 pts reached the SVR 12 time point and were included in 
the analysis . Genotype distribution was 99 .1% for GT1 and 
0 .9% for GT4 . Baseline viral load was > 6 Mio IU/mL in 2,7%, 
8,6% were treatment experienced and 2 .5% had liver cirrhosis 
and were treated for 8 weeks despite these characteristics . The 
overall SVR 12 rate was 93% (ITT) and 98% (PP) . 59 (8 .8%) 
pts had HIV co-infection . SVR 12 in this group was 93 .2% (ITT) 
and 96 .6% (PP), only 2 viral relapses occurred . 72 pts received 
OST, only 1 pt developed viral relapse . 5 pts discontinued ther-
apy and 5 were lost to follow up, thus, SVR12 was 84 .7% (ITT) 
and 98 .6% (PP) compared to 94 .5% (ITT) and 97 .9% (PP) with-
out OST . 48 pts were >70 yrs . with SVR12 rates of 95 .8% (ITT) 
and 97 .9% (PP) . 65 pts who were pretreated achieved SVR12 
rates of 90 .8% (ITT) and 95 .2% (PP) . Conclusions: Under real 
world conditions, 8 wks LDV/SOF achieves very high SVR 
rates in heterogeneous groups like HIV co-infected pts and in 
other so called harder to cure populations .
Disclosures:



440A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

Peter Buggisch - Advisory Committees or Review Panels: Janssen, AbbVie, BMS; 
Speaking and Teaching: Falk, MSD, Gilead, Merz Pharma
Klaus H . Boeker - Consulting: Janssen; Speaking and Teaching: MSD, Roche, 
Gilead, BMS, Falk Foundation, Novartis, AbbVie
Rainer Günther - Speaking and Teaching: Roche Pharma AG, Gilead, AbbVie
Gerlinde Teuber - Advisory Committees or Review Panels: MSD, Gilead, Abbvie; 
Grant/Research Support: Gilead, Abbvie, Falk; Speaking and Teaching: MSD, 
Gilead, BMS, Abbvie, Janssen
Hartwig H . Klinker - Advisory Committees or Review Panels: AbbVie, BMS, 
Gilead, Hexal, Janssen, MSD; Grant/Research Support: AbbVie, BMS, Gilead, 
Janssen, MSD, Arrowhead, Novartis; Speaking and Teaching: AbbVIe, BMS, 
Gilead, Janssen, MSD
Anita Pathil - Speaking and Teaching: AbbVie, BMS, Gilead
Stefan Christensen - Advisory Committees or Review Panels: BMS, Abbvie, Jans-
sen, ViiV, Gilead, MSD; Speaking and Teaching: Gilead, MSD, Abbvie, BMS, 
Janssen
Heike Pfeiffer-Vornkahl - Employment: efactum GmbH
Karl-Georg Simon - Advisory Committees or Review Panels: AbbVie, BMS, JANS-
SEN, MSD; Speaking and Teaching: AbbVie, BMS, FALK, GILEAD, JANSSEN, 
NORGINE, MERZ, MSD
Claus Niederau - Advisory Committees or Review Panels: MSD, Abbvie, Jannsen, 
Gilead; Consulting: MSD; Grant/Research Support: MSD; Speaking and Teach-
ing: MSD, Abbvie, BMS, Roche, Gilead
Heiner Wedemeyer - Advisory Committees or Review Panels: Transgene, MSD, 
Roche, Gilead, Abbott, BMS, Falk, Abbvie, Novartis, GSK, Roche Diagnostics, 
Eiger; Consulting: MyrGmbH; Grant/Research Support: MSD, Novartis, Gilead, 
Roche, Abbott, Roche Diagnostics; Speaking and Teaching: BMS, MSD, Novar-
tis, ITF, Abbvie, Gilead
Stefan Zeuzem - Consulting: Abbvie, Bristol-Myers Squibb Co ., Gilead, Merck 
& Co ., Janssen
German Hepatitis C-Registry - Grant/Research Support: AbbVie Deutschland 
GmbH & Co . KG, Bristol-Myers Squibb GmbH & Co . KGaA, Gilead Sciences 
GmbH, Janssen-Cilag GmbH, MSD Sharp & Dohme GmbH, Roche Pharma AG

884
WITHDRAWN

885
QUARTZ II-III: Final Efficacy and Safety Results in 
Patients with HCV Genotype 2 or 3 Infection Treated 
With Ombitasvir/Paritaprevir/Ritonavir and Sofosbuvir 
With or Without Ribavirin
Stephen Shafran1, David Shaw6, Mariem Charafeddine5, Kosh 
Agarwal2, Graham R. Foster3, Manal Abunimeh5, Bo Fu5, Tami 
Pilot-Matias5, Rajvineeth K. Pothacamury5, Eric Cohen5, Daniel 
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Background Hepatitis C virus (HCV) genotypes (GT) 2 and 3 
account for an estimated 40% of global HCV infections . GT3 
is the most difficult to cure with direct-acting antiviral (DAA) 
therapy, especially in patients with cirrhosis or prior treatment 
failure . We previously presented safety and efficacy of ombit-
asvir (NS5A inhibitor) co-formulated with the protease inhibitor 
paritaprevir (identified by Abbvie and Enanta) and ritonavir 
(OBV/PTV/r; 2D) plus sofosbuvir (SOF) ± ribavirin (RBV) in 20 
GT3-infected patients (QUARTZ-II/III Arms A and B) . Here we 
investigate the safety and efficacy of 6- and 8-week treatment 
durations of 2D+SOF+RBV in 18 GT2-infected patients, and 
assess 12-week 2D+SOF± RBV in 20 additional GT3-infected 
patients, including those with cirrhosis . Methods QUARTZ II-III 
(NCT02292719) is an open-label, multicenter study . GT2-in-
fected patients received OBV/PTV/r 50/150/100mg + 
SOF 400mg ± weight-based RBV for 8 (Arm C) or 6 (Arm D) 
weeks . GT3-infected patients with cirrhosis (Arm E) received 

2D+SOF+RBV for 12 weeks; GT3-infected patients without cir-
rhosis received 2D+SOF with (Arm B) or without (Arms A+F) 
RBV for 12 weeks . The primary efficacy endpoint is the percent-
age of patients achieving SVR12 . Results The study enrolled 
70 patients . Table 1 shows select baseline demographics, effi-
cacy, & safety data for 54 patients . As of post-treatment week 
4 (PTW4), 35/37 (95%) patients with available data had HCV 
RNA<LLOQ . Two GT2-infected patients, one each in Arm C (8 
weeks) and Arm D (6 weeks), experienced relapse at PTW4 . 
To date, there have been no virologic failures in patients with 
GT3 infection, regardless of cirrhosis status . The most common 
AEs were fatigue (42%), headache (36%), nausea (24%), and 
diarrhea (20%) . No serious AEs were related to DAAs and no 
DAA-related AEs led to discontinuation of study drug . Conclu-
sions 2D+SOF±RBV was well tolerated in patients with GT2 
or 3 infection, and most patients achieved SVR4 . Complete 
SVR12, resistance, and safety data will be presented .

Table 1.Baseline Demographics, Safety and SVR4
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RUBY-I: Safety and Efficacy of Ombitasvir/Paritaprevir/
Ritonavir and Dasabuvir with or without Ribavirin in 
Adults with Genotype 1 Chronic Hepatitis C Virus (HCV) 
Infection with Severe Renal Impairment or End-Stage 
Renal Disease 
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BACKGROUND:  Combinations of direct acting antiviral agents 
(DAAs) have demonstrated high rates of sustained virologic 
response (SVR) in patients with chronic hepatitis C virus 
(HCV) infection in compensated cirrhotics and non-cirrhotics . 
However, clinical data are limited for DAAs in patients with 
comorbid renal dysfunction . RUBY-I is a phase 3b, open-label, 
multi-center study assessing the safety and efficacy of OBV/
PTV/r + DSV ± RBV in GT1 HCV-infected patients with severe 
renal impairment or end-stage renal disease, including dialysis . 
Results from the first cohort were previously presented; here we 
present safety and efficacy data from the second cohort (Arms 
C-E), including patients with compensated cirrhosis . METHODS:  
Participants were either treatment naïve (TN) or treatment expe-
rienced (TE) with IFN/pegIFN and RBV . Patients with GT1a 
HCV infection and fibrosis stages <F4 were assigned to Arm C 
and received the 3-DAA regimen with RBV 200 mg QD for 12 
weeks, while those with fibrosis stage F4 were assigned to Arm 
D and treated with the same regimen for 24 weeks . Patients with 
GT1b HCV infection with fibrosis stages F0-F4 were assigned 
to Arm E and treated with the 3-DAA regimen without RBV for 
12 weeks . Efficacy is assessed by SVR at post-treatment week 
12 (SVR12) . Safety is assessed in all patients who received at 
least 1 dose of the study drugs . RESULTS:  A total of 48 patients 
with chronic HCV infection (31% with and 69% without cir-
rhosis) and with severe renal impairment or end stage renal 
disease were enrolled in this cohort: 28 in Arm C, 9 in Arm 
D and 11 in Arm E . Among them, 83% were male and 54% 
were black . All patients had either stage 4 (17%) or 5 chronic 
kidney disease, including 69% on hemodialysis . As of the data 
cut-off date (May 5, 2016), SVR4 was achieved in 29/31 
(94%) patients (16/17, 2/3 and 11/11 in Arms C, D and E, 
respectively) in the intent-to-treat population . Both patients not 
achieving SVR4 prematurely discontinued treatment . Most treat-
ment emergent adverse events (AEs) were mild or moderate in 
severity, with anemia (27%), decreased hemoglobin (23%) 
and fatigue (21%) the most frequently reported . Ten patients 
experienced serious AEs and one patient discontinued treat-
ment in each of Arms C and D . CONCLUSIONS: Preliminary 
data from this ongoing study demonstrated an SVR4 rate of 
94% . Most AEs were mild or moderate in severity . These results 

support the use of this regimen in patients with advanced renal 
disease, for whom treatment options are limited .
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887
Frequency and severity of biochemical abnormalities 
with paritaprevir/ritonavir/ombitasvir +/- ribavirin in a 
real-world cohort of HCV Genotype 1 patients – predic-
tors and clinical significance
John Lubel1,6, Joanne Mitchell2, Stephen Pianko3, Alex J. Thomp-
son4,5, David M. Iser4, Alessia Gazzola2, Sarah Chivers6, Gauri 
Mishra3, John Gough4, Simone I. Strasser7, Gregory Dore8, Kather-
ine A. Stuart9, Jacob George10,11, Edmund Tse12, Amany Zekry13, 
Miriam Levy14, Gerry C. MacQuillan15, Vince Fragomeli16, Paul 
Gow17, Brenda Morales17, Joe Sasadeusz18, Saroj Nazareth19, 
Steven J. Bollipo20, Tracey L. Jones20, Amanda J. Wade21, Stuart 
K. Roberts2; 1Gastroenterology and Hepatology, Eastern Health, 
Melbourne, VIC, Australia; 2Gastroenterology, Alfred Health, Mel-
bourne, VIC, Australia; 3Gastroenterology, Monash Health, Mel-
bourne, VIC, Australia; 4Gastroenterology, St Vincent’s Hospital, 
Melbourne, VIC, Australia; 5University of Melbourne, Melbourne, 
VIC, Australia; 6Eastern Health Clinical School, Monash Univer-
sity, Melbourne, VIC, Australia; 7AW Morrow Gastroenterology 
and Liver Centre, Royal Prince Alfred Hospital, Sydney, NSW, 
Australia; 8HIV, Immunology, Infectious Diseases Department, St 
Vincent’s Hospital, Sydney, NSW, Australia; 9Gastroenterology, 
Princess Alexandra Hospital, Brisbane, QLD, Australia; 10Storr 
Liver Centre, Westmead Institute for Medical Research, Sydney, 
NSW, Australia; 11University of Sydney, Sydney, NSW, Aus-
tralia; 12Gastroenterology, Royal Adelaide Hospital, Adelaide, 
VIC, Australia; 13Gastroenterology, St Georges Hospital, Sydney, 
NSW, Australia; 14Gastroenterology, Liverpool Hospital, Sydney, 
NSW, Australia; 15Gastroenterology, Sir Charles Gairdner Hospi-
tal, Perth, WA, Australia; 16Gastroenterology, Nepean Hospital, 
Sydney, NSW, Australia; 17Victorian Liver Transplant Unit, Aus-
tin Health, Melbourne, VIC, Australia; 18VIDS and Peter Doherty 
Institute, Royal Melbourne Hospital, Melbourne, VIC, Australia; 
19Gastroenterology, Royal Perth Hospital, Perth, WA, Australia; 
20Gastroenterology, John Hunter Hospital, Newcastle, NSW, 
Australia; 21Infectious Diseases, Barwon Health, Geelong, VIC, 
Australia
Background and Aims In October 2015 the FDA released a 
warning on the use of ritonavir-boosted paritaprevir, with ombi-
tasvir and dasabuvir (PrOD) +/- ribavirin in patients with cir-
rhosis . Consequently PrOD is now contraindicated in patients 
with Child-Turcotte Pugh class B/C hepatic impairment . Both 
hyperbilirubinemia and elevated ALT concentrations have been 
observed during therapy but the severity and clinical signifi-
cance of these abnormalities in a real-world setting have not 
been reported . The aims of this study were to characterize the 
bilirubin and ALT changes observed during PrOD therapy in 
a large real-world population and to determine the impact of 
these changes on outcome (SVR12 and early discontinuation 
of therapy) . Methods Patients who participated in an Australian 
compassionate access program to treat hepatitis C between 
October 2014 and July 2015 were included in the analysis if 
they received at least one dose of PrOD . Elevations in bilirubin 
were characterized in accordance with the Common Terminol-
ogy Criteria for Adverse Events (CTCAE v4 .0) . Results There 
were 461 patients included in this analysis . The majority had 
cirrhosis (74%) . In the 88% of cirrhotic patients with complete 
response data, the SVR12 was 95 .5% . Hyperbilirubinemia 
on PrOD was very common with elevated values ≥ 2mg/dL 
(34μmol/L) occurring in 45 .1 % of subjects (Table 1) . A small 
proportion of patients had mild elevation (≥2mg/dL in 6 .5%) 
prior to comemncing . In the 9 patients that experienced ele-
vations in bilirubin >10 mg/dL, all were cirrhotic, 89% devel-
oped hyperbilirubinemia within the first 4 weeks of therapy and 
78% ceased therapy early (mean 4 .79 weeks ± 1 .5) . In most 
instances the ALT diminished on PrOD (88%, mean 58 IU/L 

±4 .4), however in 11 patients (2 .4%) there was an increase in 
ALT of at least 100 IU/L from baseline . This was not associated 
with hyperbilirubinemia and 73% were cirrhotic with SVR12 
of 80% . Conclusions In this real-world study of HCV genotype 
1 patients mostly with cirrhosis, SVR12 rates were excellent . 
Hyperbilirubinemia occurred commonly but in most instances 
the abnormality was only mild-moderate and did not lead to 
discontinuation or significantly impact upon SVR 12 . In a small 
proportion of patients the bilirubin exceeded 10mg/dL and this 
frequently resulted in early discontinuation .

Maximum bilirubin increase on PrOD
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Joe Sasadeusz - Advisory Committees or Review Panels: Merck, Gilead, BMS; 
Grant/Research Support: Roche, Gilead, Avvbie; Speaking and Teaching: 
Gilaed, Merck, BMS, Merck
Amanda J . Wade - Grant/Research Support: AbbVie
Stuart K . Roberts - Board Membership: AbbVie, Gilead
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888
Reduced ITPase Activity Protects Against Ribavirin-In-
duced Anemia, but does not Predict Virologic Response 
in Interferon-free, Ribavirin Containing Regimens
Aparna Vasanthakumar1, Manal Abunimeh2, Jonas Soderholm2, 
Justin W. Davis1, Emily O. Dumas2, Daniel E. Cohen2, Jeffrey F. 
Waring1, Martin Lagging3; 1Pharmacogenetics and Pharmacog-
enomics, AbbVie, North Chicago, IL; 2AbbVie, North Chicago, 
IL; 3Division of Infectious Disease, Univ. Gothenberg, Gothenburg, 
Sweden
Background: Genetic variants of the inosine triphosphatase 
(ITPA) gene that confer reduced ITPase activity have been 
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associated with protection against ribavirin-induced hemolytic 
anemia in peginterferon (IFN)/ribavirin-based treatment of 
hepatitis C virus (HCV) . Studies in patients treated with IFN/
ribavirin have shown improved treatment efficacy in patients 
with reduced ITPase activity . Ribavirin has been an important 
component of IFN-containing regimens, and is currently recom-
mended in combination with several IFN-free regimens for treat-
ment of HCV infections . In the present study, genetic analyses 
were conducted to interrogate the effect of these ITPA variants 
on anemia, platelet counts, and virologic response in HCV gen-
otype 1a-infected subjects treated with the direct-acting anti-
viral (DAA) regimen of ombitasvir/paritaprevir/ritonavir and 
dasabuvir with or without ribavirin . Methods: DNA samples 
were obtained from appropriately consented subjects enrolled 
in the PEARL-IV study (NCT01833533) and analyzed for ITPA 
variants rs7270101 and rs1127354 using pyrosequencing . 
Results: Reduction in ITPase activity protected against ribavi-
rin-induced anemia, an effect that was more significant when 
gender was added as a covariate in the analyses . Male sub-
jects with lower ITPase activity were protected against ribavi-
rin-induced anemia (Hb change -0 .92 g/dL in low ITPase vs . 
-2 .65 g/dL in high ITPase; p=0 .0013), whereas no such signifi-
cant association was noted among female subjects (-0 .92 g/dL 
in low ITPase vs . -1 .7 g/dL in high ITPase; NS) . ITPase activity 
did not have a significant impact on platelet counts overall; 
however female subjects with lower ITPase activity had a sig-
nificantly higher incidence of thrombocytosis (32 .63 x109/L 
in low ITPase vs 1 .46 x109/L in high ITPase; p=0 .016) . No 
association was noted between ITPase activity reduction and 
Hb levels or platelet counts in patients treated without ribavi-
rin . Reduction in ITPase activity had no impact on virologic 
response to DAA treatment, viral kinetics, or baseline IP-10 lev-
els . Conclusions: Our study demonstrates that genetic variants 
in ITPA that associate with reduced activity may help predict 
anemia in chronic hepatitis C patients treated with IFN-free reg-
imens containing ribavirin . This may be particularly helpful in 
the contexts of subjects with difficult to treat HCV infection, such 
as patients with cirrhosis for who ribavirin-containing regimens 
are recommended . In contrast to some of the studies that ana-
lyzed IFN-containing regimens, our study showed no impact of 
ITPase activity reduction on treatment outcome or relapse rates 
in DAA-based regimens .
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Elbasvir/Grazoprevir (EBR/GZR) Does Not Worsen 
Renal Function in Patients With Hepatitis C Virus (HCV) 
Infection and Pre-existing Renal Disease
K. Rajender Reddy1, David Roth2, Annette Bruchfeld3, Peggy 
Hwang4, Barbara Haber4, Bach-Yen T. Nguyen4, Eliav Barr4, Jan-
ice Wahl4, Wayne Greaves4; 1University of Pennsylvania Hospital, 
Philadelphia, PA; 2University of Miami Miller School of Medicine, 
Miami, FL; 3Karolinska Institute, Stockholm, Sweden; 4Merck & 
Co., Inc., Kenilworth, NJ
Decreased estimated glomerular filtration rate (eGFR) has been 
reported in patients with HCV infection receiving direct-act-
ing antiviral agents . EBR/GZR was safe and efficacious in 
patients with chronic kidney disease stage 4/5 (CKD 4/5) in 
the C-SURFER study . The aim of this analysis was to evaluate 
the impact of EBR/GZR on eGFR in patients with less severe 
CKD . We analyzed a pooled dataset of 1689 patients who 
received EBR/GZR (50 mg/100 mg) with or without ribavi-
rin (RBV) for 8 (n=91, 5%), 12 (n=1238, 73%), 16 (n=211, 
12%), or 18 (n=149, 9%) weeks (656 patients [39%] received 
RBV) . Patients were treatment-naïve or treatment-experienced, 
and included cirrhotics and those with HIV co-infection . Creat-
inine values were assessed at baseline and ≥1 post-baseline 
timepoint . eGFR was calculated using the Modified Diet in 
Renal Disease equation at baseline, end of treatment, and 12 
weeks post-therapy . Of the 1689 patients evaluated, 32 had 
CKD 3 (eGFR <60 mL/min/1 .73 m2 to ≥30 mL/min/1 .73 m2) 
and 1657 had eGFR >60 mL/min/1 .73 m2 (Table) . Demo-
graphics were similar in both groups except for a higher pro-
portion of HIV–co-infected patients in the CKD 3 group (41% 
vs . 17%) . Patients with CKD 3 and those with eGFR >60 mL/
min/1 .73 m2 at baseline did not show any decrease in eGFR 
during treatment or follow-up . EBR/GZR did not affect eGFR in 
patients with pre-existing eGFR >60 mL/min/1 .73 m2 or those 
with CKD3 . Treatment duration, RBV co-administration, cirrho-
sis, or HIV coinfection did not adversely affect renal outcome .

Patient Demographics and On-Treatment Change in eGFR
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High Sustained Virological Response Rates using Legally 
Imported, Generic Direct Acting Antiviral Treatment for 
Hepatitis C
James A. Freeman2, Richard Sallie3, Adam Kennedy4, Greg Jef-
freys5, Anna Savage6, Andrew M. Hill1; 1Pharmacology, Univer-
sity of Liverpool, Liverpool, United Kingdom; 2FixHepC, GP2U 
Telehealth, Hobart, TAS, Australia; 3Hepatology, Nedlands Med-
ical Centre, Nedlands, WA, Australia; 4Kingswood Pharmacy, 
Kingswood, NSW, Australia; 5University of Tasmania, Hobart, 
TAS, Australia; 6Faculty of Medicine, Imperial College, London, 
United Kingdom
Introduction: High prices of Direct Acting Antivirals (DAAs) 
can prevent access to treatment . Generic versions of sofosbu-
vir, daclatasvir and ledipasvir are being mass produced for 
prices under 1% of the current US retail price . Patients have 
the legal right to import 3 months of treatment into Australia, 
UK, New Zealand and many other countries provided it is 
for their personal use . Worldwide, several thousand patients 
are being treated with legally imported Direct Acting Antivi-
rals . There are Hepatitis C Buyers Clubs established in Russia, 
USA, Australia, SE Asia and the UK . This analysis assessed 
the efficacy and safety of generic DAAs accessed via these 
personal importation rules, through the FixHepC Buyers Club . 
Methods: Sofosbuvir (SOF), ledipasvir (LDV) and daclatasvir 
(DCV) were imported from generic companies in India, China 
and Bangladesh . Selection of DAAs and treatment duration 
depended on baseline HCV Genotype and fibrosis stage . To 
provision patient safety, these generic DAAs were evaluated 
for quality using High Precision Liquid Chromatograhy (HPLC) 
and Nuclear Magnetic Resonance (NMR) . Patients were eval-
uated pre-treatment, during treatment and then for SVR 4 and 
12 . Adverse events were recorded . This analysis includes 
data from 481 patients from two clinics . Through the FixHepC 
Buyers Club, patients were treated in the USA, Europe, Aus-
tralia, New Zealand and SE Asia . Summary SVR rates were 
compared with equivalent data from the original Phase 3 tri-
als of SOF/LDV and SOF/DCV . Results: Of the 481 patients 
treated, 252 received SOF/LDV, 226 SOF/DCV and 3 SOF/
RBV . Overall, the patients were 55% male with a mean age 
of 55 years; 30% had cirrhosis; 65% were Genotype 1 and 
the mean baseline HCV RNA was 6 .48 log10 IU/mL . During 
the first four weeks of treatment, the viral decay kinetics of 
HCV RNA in the first weeks of treatment were similar to results 
from the original Phase 2 studies of SOF/DCV and SOF/LDV . 
Based on currently available data, the percentage with HCV 
RNA <LLOQ was 320/322 (99 .4%) at end of treatment (EOT), 
141/152 (92 .8%) at SVR 4 and 102/112 (91 .1%) at SVR12 . 
In Genotype 1 the SVR4 rates were 93 .2% (69/74) with SOF/
LDV and 97 .5% (39/40) with SOF/DCV . These SVR rates 
were consistent with results from the original trials of these 
DAA combinations . Conclusions: In this analysis, treatment with 
legally imported generic DAAs achieved overall SVR12 rates 
of 91 .1% and these rates are comparable to those seen in 
Phase 3 trials of the branded treatments . Mass treatment with 
the current generic DAAs is a feasible, low-cost option where 
high prices prevent access to branded treatment .
Disclosures:
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Long-term impact of response to interferon-based ther-
apy in patients with chronic HCV in relation to liver 
function, survival and cause of death
Philip J. Johnson1, Emily de Groot2, Sarah Berhane1, Toshifumi 
Tada3, Takashi Kumada3, Hidenori Toyoda3; 1Molecular & Clini-
cal Cancer Medicine, University of Liverpool, UK, Liverpool, United 
Kingdom; 2University of St. Andrews, St. Andrews, United King-
dom; 3Ogaki Municipal Hospital, Gifu, Japan
Purpose: . Among patients with chronic HCV, there is little infor-
mation on the benefit of achieving SVR in terms of liver function 
in comparison to non-responders . Here we assess liver function 
by the recently devised ALBI score1 . Methods: 1118 patients 
were followed-up for a median 8 .9 years (95% CI 8 .5 – 9 .2) 
and classified as achieving SVR (59%), relapse (24%) or no 
response (NR 17%) having received interferon based therapy . 
Results. Differences in liver function in each group was evident 
by the end of treatment improving in all, but falling off rap-
idly in NR and relapse cohorts (figure) . Survival was better in 
those with SVR (92% for SVR and 76% for non-SVR respectively 
at 15 years, p<0 .0001) . Fibrosis, as assessed by the FIB-4 
index, progressed significantly in the R and NR groups . HCC 
was the major cause of death (47%), the great majority (90%) 
occurring among the non-SVR group . Overall 5 .4% from those 
who died (or 0 .6% overall) were recorded as dying from liver 
failure . Conclusions. Within the timeframe of this study SVR is 
associated with improved liver function and less progression of 
fibrosis but any improvement in survival appears to be largely 
as a result of reduction in HCC development . Reference: 1John-
son PJ et al ., J . Clin . Oncol . 2014 .

Changes in ALBI score according to treatment response . Lower 
scores on the vertical axis indicate better liver function
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Real World Effectiveness of Ledipasvir/Sofosbuvir (LDV/
SOF) in Patients Coinfected With HCV and HIV-1: A 
Comparative Analysis of Clinical Trials with Four Real 
World Cohorts
Susanna Naggie1, Eric Rosenthal2, Sarah Kattakuzhy3, Justin 
McGinnis4, Sarjita Naik5, Macky Natha5, Joseph Llewellyn5, Rich-
ard Haubrich5, Anu O. Osinusi5, Luisa M. Stamm5, Curtis Coo-
per6, Douglas T. Dieterich7, Mark S. Sulkowski8; 1Duke University, 
Durham, NC; 2University Hospital Archet, Nice, France; 3NIH, 
Rockville, MD; 4University of Southern California, Los Angeles, 
CA; 5Gilead Sciences, Foster City, CA; 6Ottawa Hospital, Ottawa, 
ON, Canada; 7Mt Sinai School of Medicine, New York, NY; 
8Johns Hopkins University, Baltimore, MD
BACKGROUND and AIMS: In clinical trials, SOF-based regi-
mens have performed similarly in patients with HIV/HCV co-in-
fection and HCV mono-infection . Recent reports suggest HCV 
monoinfected patients achieve similar SVR rates with SOF-
based regimens in real world cohorts (RWC) as those observed 
in clinical trials, however this has not yet been demonstrated 
in HIV/HCV co-infected patients . The aim of this study was to 
compare the efficacy of the single tablet regimen of ledipasvir/
sofosbuvir (LDV/SOF) in HCV genotype 1 patients with HIV/
HCV co-infection in clinical trials to the effectiveness in RWC . 
METHODS: In this analysis, data from three clinical trials of 
LDV/SOF in HIV/HCV co-infected patients is compared to four 
RWC . RWC were selected based on willingness to participate 
and had at least 50 HIV/HCV co-infected patients . The clin-
ical trials include data from ERADICATE, ION-4, and ANRS 
HC31 SOFTRIH study . The RWC include HCV-TRIO, ASCEND, 
Portugal, and Veterans Affairs (USC) and represent diverse 
patient populations from Europe and U .S . including academic 
centers, urban primary care settings and the Veterans Health 
Administration . Baseline characteristics and efficacy were 
analyzed . RESULTS: The clinical trials enrolled 445 patients 
with the following baseline characteristics: male (79%), black 
(40%), and cirrhosis (20%) . The RWC studies enrolled 733 
patients with the following overall baseline characteristics: 
male (79%), black (41%), and cirrhosis (30%) in those that 
reported demographics . Patients enrolled in the clinical trials 
were treated with 12 or 24 weeks of LDV/SOF with an overall 
SVR12 rate of 97% . In the RWC, patients were treated with 8, 
12, or 24 weeks of LDV/SOF ± RBV and the overall SVR12 
was 95% . The individual study results are presented in Table 
1 . CONCLUSIONS: Real world data in HIV/HCV co-infected 
patients correlates closely with data seen in the clinical trials . 
SVR rates were high across all populations including black 
race and treatment experienced patients with cirrhosis . This 
analysis demonstrates that SVR rates from RWC are generaliz-
able from clinical trials .

Table 1 . Clinical trials and RWC with LDV/SOF ± RBV in HIV/
HCV co-infection

† 65 patients were evaluable for virological efficacy .
*Contains patients treated for 8 weeks .
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New resistance-associated variants and failure of dual 
oral therapy with daclatasvir and asunaprevir
Seiichi Mawatari, Akihiro Moriuchi, Sho Ijuin, Haruka Sakae, Oki 
Taniyama, Kazuaki Tabu, Akihiko Oshige, Kohei Oda, Tsutomu 
Tamai, Akio Ido; Digestive and Lifestyle Diseases, Department of 
Human and Environmental Sciences, Kagoshima University Grad-
uate School of Medical and Dental Sciences, Kagoshima, Japan
OBJECTIVES: In Japan, dual oral therapy with daclatasvir (DCV) 
and asunaprevir (ASV) is the first interferon (IFN) -free therapy 
approved for patients with hepatitis C virus (HCV) genotype 
1b infection in July 2014 . Combination therapy with DCV and 
ASV has been primarily used in patients without NS5A L31 or 
Y93 resistance-associated variants (RAVs) prior to treatment . In 
this study, we examined the characteristics of patients without 
baseline L31 or Y93 RAVs who failed to achieve HCV erad-
ication with DCV+ASV therapy and identified new baseline 
NS5A RAVs that are closely associated with failure of combi-
nation therapy . METHODS: A total of 335 patients with HCV 
genotype 1b infection with no NS5A L31, NS5A Y93, or NS3 
D168 RAVs prior to DCV+ASV therapy were enrolled . RAVs 
were evaluated using the direct sequence method . RESULTS: 
Patient age ranged from 34 to 86 years (median, 70), 216 
patients (65%) were female, and 107 (32%) patients had cir-
rhosis . One hundred eighty patients (54%) had prior IFN-based 
therapy, of whom 101 (56%) received pegylated-IFN+ribavirin 
treatment . Sustained virologic response at 12 weeks (SVR12) 
was achieved in 297 patients (89%) . The rate of SVR12 in 
patients with cirrhosis or HCV RNA ≥6 .2 logIU/mL was lower 
than in patients with chronic hepatitis or HCV RNA <6 .2 logIU/
mL (83% vs 91%, and 86% vs 92%, respectively) . Patients with 
NS5A Q24, L28, and/or R30 RAVs had a significantly lower 
SVR12 rate compared with patients without these RAVs (67% vs 
92%, p<0 .001) . The coexistence of NS5A F37 and Q54 RAVs 
was closely associated with treatment failure (with both RAVs, 
80%; without both RAV, 92%, p=0 .004) . Although 43 patients 
had adverse events resulting in cessation of DCV+ASV therapy, 
all patients receiving DCV+ASV for more than six weeks, and 
those with ALT elevation, achieved SVR12 . Multivariate anal-
ysis showed that NS5A Q24, L28, and/or R30 RAVs (odds 
ratios, 8 .021; 95% confidence interval, 3 .193–20 .150), 
coexistence of F37 and Q54 (4 .429; 1 .936–10 .132), dis-
continuation of therapy as a result of adverse events (5 .403; 
1 .799–16 .227), and grade 2 or higher ALT elevation (0 .104; 
0 .012–0 .913) were significantly associated with virologic fail-
ure . Pretreatment coexistence of NS5A Q24, L28, R30, F37, 
or Q54 RAVs was present in 28 of 29 (96 .6%) patients with 
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virologic failure . CONCLUSION: In patients without NS5A L31 
or Y93 RAVs, the virological effect of DCV+ASV therapy was 
associated with baseline NS5A Q24, L28, and/or R30 RAVs 
and coexistence of F37 and Q54 RAVs . These results indicate 
that coexistence of baseline RAVs other than NS5A L31 and 
Y93 affects the antiviral effect of DCV+ASV therapy .
Disclosures:
The following people have nothing to disclose: Seiichi Mawatari, Akihiro Mori-
uchi, Sho Ijuin, Haruka Sakae, Oki Taniyama, Kazuaki Tabu, Akihiko Oshige, 
Kohei Oda, Tsutomu Tamai, Akio Ido
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Retreatment of Patients Who Failed Direct-acting Anti-
viral (DAA) Therapies: Real World Experience from a 
Large European Hepatitis C Resistance Database
Johannes Vermehren1, Julia Dietz1, Simone Susser1, Thomas von 
Hahn2, Joerg Petersen3, Holger Hinrichsen4, Ulrich Spengler5, 
Stefan Mauss6, Christoph P. Berg7, Stefan Zeuzem1, Christoph 
Sarrazin1; 1Medizinische Klinik 1, Universitätsklinikum Frank-
furt, Frankfurt am Main, Germany; 2Medizinische Hochschule 
Hannover, Hannover, Germany; 3ifi-Institut für Interdisziplinäre 
Medizin, Hamburg, Germany; 4Gastroenterologische Gemein-
schaftspraxis, Kiel, Germany; 5Universitätsklinikum Bonn, Bonn, 
Germany; 6Medizinisches Versorgungszentrum, Düsseldorf, Ger-
many; 7Universitätsklinikum Tübingen, Tübingen, Germany
Background Treatment with direct antiviral agents (DAAs) 
achieved high sustained virologic response (SVR) rates across 
a broad range of patients with chronic hepatitis C virus (HCV) 
infection . Presence of baseline resistance-associated variants 
(RAVs) has been associated with reduced SVR rates depend-
ing on the DAA regimen . There are few data on retreatment 
after DAA failure . However, AASLD guidelines recommend 
a switch to another DAA drug class, the addition of ribavirin 
and treatment extension to 24 weeks . In addition, testing for 
RAVs is recommended prior to initiating retreatment . Methods 
Patients with failure to currently approved DAA combination 
therapies were drawn from a large resistance database com-
prising more than 3900 patients . Post failure serum samples 
were analyzed for the presence of RAVs by direct sequencing 
of the NS3, NS5A and NS4B genes . Patients with urgent rea-
sons were retreated based on the RAV analysis and guideline 
recommendations . Results In total, 456 patients with failure 
to different DAA combinations were analyzed . All currently 
approved DAA therapies were affected by treatment failure . 
These include ledipasvir/sofosbuvir ±ribavirin (RBV) (n=178), 
simeprevir/sofosbuvir ±RBV (n=63), daclatasvir/sofosbuvir 
±RBV (n=70), sofosbuvir/RBV (n=93; genotypes 2/3 only), 
and paritaprevir/ombitasvir and dasabuvir ±RBV (3D; n=52) . 
RAVs were detected in 90% of genotype (GT) 1 failures and 
39% of patients with GT3, including 3 patients with the NS5B 
RAV S282T (GT1b: n=1; GT3: n=2) . Retreatment was initiated 
in 73 (16%) of GT1/3 patients of whom 74% had cirrhosis . 
The majority of retreated patients had failed simeprevir/sofos-
buvir . For retreatment, either ledipasvir/sofosbuvir or the 3D 
regimen were chosen . So far, 43 of GT1/ GT3 patients have 
completed follow-up and 89% of these patients achieved SVR . 
Conclusion Retreatment was started in only a small subgroup of 
DAA failures, mainly due to the lack of approved regimens . By 
using an individualized treatment approach based on post-fail-
ure RAV analysis and switching to another regimen with a 
different DAA target, SVR can be achieved in the majority of 
DAA failures .
Disclosures:
Johannes Vermehren - Advisory Committees or Review Panels: AbbVie, Abbott; 
Speaking and Teaching: AbbVie, Bristol-Myers Squibb, Gilead, Medtronic

Joerg Petersen - Advisory Committees or Review Panels: Bristol-Myers Squibb, 
Gilead, Novartis, Merck, Bristol-Myers Squibb, Gilead, Novartis, Merck; Grant/
Research Support: Roche, GlaxoSmithKline, Roche, GlaxoSmithKline; Speaking 
and Teaching: Abbott, Tibotec, Merck, Abbott, Tibotec, Merck
Holger Hinrichsen - Advisory Committees or Review Panels: BMS, Janssen, Gil-
ead, Abbvie; Speaking and Teaching: MSD
Stefan Mauss - Advisory Committees or Review Panels: BMS, AbbVie, ViiV, Gil-
ead; Speaking and Teaching: BMS, AbbVie, Janssen, Gilead, MSD
Stefan Zeuzem - Consulting: Abbvie, Bristol-Myers Squibb Co ., Gilead, Merck 
& Co ., Janssen
Christoph Sarrazin - Advisory Committees or Review Panels: Bristol-Myers 
Squibb, Janssen, Merck/MSD, Gilead, Roche, Abbvie, Janssen, Merck/MSD; 
Consulting: Merck/MSD, Merck/MSD; Grant/Research Support: Abbott, Roche, 
Merck/MSD, Gilead, Janssen, Abbott, Roche, Merck/MSD, Qiagen; Speaking 
and Teaching: Gilead, Novartis, Abbott, Roche, Merck/MSD, Janssen, Siemens, 
Falk, Abbvie, Bristol-Myers Squibb, Achillion, Abbott, Roche, Merck/MSD, Jans-
sen
The following people have nothing to disclose: Julia Dietz, Simone Susser, 
Thomas von Hahn, Ulrich Spengler, Christoph P . Berg
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Outcomes of Sofosbuvir and Daclatasvir rescue therapy 
in decompensated Hepatitis C cirrhotics with MELD ≥ 15: 
final results of the Australian TOSCAR study
Geoff McCaughan2, Phoebe A. Thwaites1, Stuart K. Roberts3, 
Simone I. Strasser2, Paul Gow1, Alan J. Wigg4, Caroline Tallis8, 
Gary P. Jeffrey7, Jacob George6, Alex J. Thompson5, Joanne 
Mitchell3, Susan Mason2, Brenda Morales1, Peter W. Angus1; 
1Victorian Liver Transplant Unit, Melbourne, VIC, Australia; 2Aus-
tralian National Liver Transplant Unit, Sydney, NSW, Australia; 
3Alfred Health, Melbourne, VIC, Australia; 4South Australian Liver 
Transplant Unit, Adelaide, SA, Australia; 5St Vincent’s Hospital, 
Melbourne, VIC, Australia; 6Westmead Hospital, Sydney, NSW, 
Australia; 7Western Australian Liver Transplant Unit, Perth, WA, 
Australia; 8Queensland Liver Transplant Unit, Brisbane, QLD, Aus-
tralia
Introduction: Antiviral therapy for hepatitis C (HCV) has the 
potential to improve liver function in patients with decompen-
sated HCV cirrhosis who are candidates for liver transplant . 
However, data on treatment outcomes in this population are lim-
ited . Methods: We prospectively collected data on all patients 
who satisfied the current minimum criterion for transplantation 
in decompensated cirrhosis in Australia (MELD ≥15) who com-
menced combination therapy with sofosbuvir and daclatasvir 
(sof/dac) with or without ribavirin (riba) for 24 weeks under 
the Australian Patient Supply Program (TOSCAR) and analysed 
outcomes including SVR12, death and transplant . Results: The 
study included 110 patients (M/F, 80/30; mean ± standard 
deviation (SD) age, 55 .9 ± 7 .7 years; mean ± SD Child Pugh 
Score (CPS), 10 .0 ± 1 .5) whom were followed for at least 
36 weeks from commencement of treatment . Genotypes were 
predominantly 1 and 3 . 108 patients received sof/dac and 
two received sof/dac/riba . Forty-three patients (39%) had 
failed previous therapy . Seventy-eight patients completed 24 
weeks of therapy, of whom three were transplanted during 
follow up . SVR12 was achieved in 60 patients (76 .9%) (gen-
otype 1 (n=34), SVR12=79 .4%; genotype 2 (n=2), SVR12 
= 100%; genotype 3 (n=38), SVR12 = 63 .2%; genotype 4 
(n=4), SVR12 = 100%), while 17 patients relapsed (21 .8%) 
and one patient was lost to follow up . Thirty-two patients failed 
to complete therapy due to death (n=11, 10%), transplant 
(n=18, 16%) or adverse events (n=3, 3%) . Overall, the mean 
MELD and CP scores of the 110 patients in the study fell from 
17 .0 to 15 .7 (p=0 .03) and 10 .0 to 8 .5 (p<0 .01), respec-
tively from baseline . In those patients who completed treatment, 
mean MELD and CPS fell from 16 .8 to 14 .3 (p<0 .01) and 
9 .7 to 8 .1 (p<0 .01), respectively . In those who died or were 
transplanted (due to liver failure), mean MELD increased from 
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18 .0 to 21 .0 at death or transplant (p=0 .045) while mean 
CPS remained unchanged (10 .7 to 10 .3, p=0 .27) . Overall, 
59 (76%) patients achieved an improvement in both MELD 
and CP scores with treatment . In patients with MELD ≥ 20 at 
entry (n=16), 69% died or required rescue liver transplantation 
whilst on treatment compared to 16% in patients with MELD 
< 20 (p<0 .0001) . Conclusions: SVR12 rates in HCV positive 
patients with advanced liver disease treated with sofosbuvir 
and daclatasvir (with/without ribavirin) are reduced compared 
to other patient groups . Although treatment improves MELD 
and CP scores in most patients, a significant proportion will 
die or require rescue transplantation and in those with MELD ≥ 
20 it may be better to delay treatment until the post-transplant 
period .
Disclosures:
Geoff McCaughan - Advisory Committees or Review Panels: Gilead, ABBVIE
Stuart K . Roberts - Board Membership: AbbVie, Gilead
Simone I . Strasser - Advisory Committees or Review Panels: AbbVie, MSD, Bris-
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Abbvie
Caroline Tallis - Advisory Committees or Review Panels: BMS; Speaking and 
Teaching: Gilead
Jacob George - Advisory Committees or Review Panels: Pharmaxis, BMS, MSD, 
Gilead, Janssen, Abbvie; Grant/Research Support: MSD
Alex J . Thompson - Advisory Committees or Review Panels: Gilead, Abbvie, 
BMS, Merck, Spring Bank Pharmaceuticals, Arrowhead, Roche; Grant/Research 
Support: Gilead, Abbvie, BMS, Merck; Speaking and Teaching: Roche, Gilead, 
Abbvie, BMS
Susan Mason - Advisory Committees or Review Panels: Janssen, MSD, BMS, 
Gilead Sciences; Grant/Research Support: Janssen, MSD; Speaking and Teach-
ing: ASHM
Brenda Morales - Advisory Committees or Review Panels: MSD, Jansen, Roche, 
Abbvie, BMS
Peter W . Angus - Advisory Committees or Review Panels: Gilead Sciences, BMS, 
Bayer; Grant/Research Support: Gilead sciences
The following people have nothing to disclose: Phoebe A . Thwaites, Paul Gow, 
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Does successful viral eradication translate into beneficial 
long-term clinical outcome of patients with advanced 
liver disease due to hepatitis C after DAA therapy?
Karin Kozbial1, Stephan Moser2, Remy Schwarzer3, Ramona Al 
Zoairy4, Rudolf E. Stauber5, Hermann Laferl6, Andreas Maieron3, 
Heinz M. Zoller4, Sandra Beinhardt1, Albert Stättermayer1, Rafael 
Stern1, Petra E. Steindl-Munda1, Michael P. Strasser7, Markus 
Peck-Radosavljevic1, Ivo Graziadei8, Michael H. Trauner1, Har-
ald Hofer1, Peter Ferenci1; 1Internal Medicine III, Gastroenter-
ology and Hepatology, Medical University of Vienna, Vienna, 
Austria; 2Internal Medicine IV, Gastroenterology and Hepatology, 
Wilhelminenspital, Vienna, Austria; 3Internal Medicine IV, Elisa-
bethinen Krankenhaus Linz, Linz, Austria; 4Internal Medicine II, 
Medical University Innsbruck, Innsbruck, Austria; 5Internal Medi-
cine, Medical University of Graz, Graz, Austria; 64th Med. Dpt. 
of Infectious Diseases and Tropical Medicine, Kaiser Franz Joseph 
Spital, Vienna, Austria; 7Internal Medicine I, Paracelsus Medical 
University, Salzburg, Austria; 8Department for Internal Medicine, 
Landeskrankenhaus Hall in Tirol, Hall in Tirol, Austria
Background and aims: Interferon (IFN)-free antiviral treat-
ment with DAAs is very effective to cure HCV infection, but 
the long-term outcome of patients is unknown . AURIC (AUs-
trian Ribavirin [RBV]/Interferon free Cohort; ClinicalTrials .gov, 
NCT02628717) is a “real world” study including patients 
with advanced liver disease (F3/F4) without evidence of hepa-
tocellular carcinoma (HCC) treated with IFN/RBV free DAA 
combinations . In this study patients’ outcomes were evaluated 
after at least 48 weeks of treatment free follow up . Methods: 

Of the 484 patients in AURIC 456 (94 .2%) had a sustained 
virological response after 12 weeks (SVR12) of follow up, 20 
relapsed (4 .1%) and 8 were lost to follow up . At the time of 
abstract submission, 191 SVR12 patients completed at least 
48 weeks of treatment free follow up (m/f=112/79; mean 
age 57 .8±10 .4yrs; genotype [GT]-1:170, GT-3:7; GT-4:14; 
F3:41 F4:150; Child Pugh Score[CPS] A:117, B:27, C:6; 
treatment: sofosbuvir[SOF]+daclatasvir[DCV]:85, DCV+sime-
previr[SMV]:83, SOF+ledipasvir:19, SMV+DCV:1, 3D:3) . 
Results: SVR was durable during follow up . CPS improved in 
22 patients (CPS-B to A: 19, C to A:1, C to B: 2) and worsened 
in 6 (A to B: 3, A to C:1 B to C: 2) . Eleven patients (5 .5%) 
had liver related events: 7 ascites, 3 hepatic encephalopathy 
and one had a variceal hemorrhage . Five patients were trans-
planted after end of therapy (EoT) due to decompensated liver 
cirrhosis or occurrence of a de novo HCC, one them died due 
to thrombotic complications . Three patients were delisted due 
to clinical improvement . Seven additional patients died: five 
related to liver disease, three due to nonhepatic diseases . As 
reported previously, HCC was diagnosed in 13 (6 .8%) patients 
during follow-up (m/f=9/4, mean age 65 .4±6 .5yrs, GT-1:12; 
GT-4:1; CPS at baseline:A:7, B:3, C:1, F3:2) . Overall, platelet 
count (plts) and serum albumin (alb) improved from baseline 
(BL) to EoT, and furthermore from EoT to FUP48 (plts: BL: 133 
vs . EoT:142G/L, vs . SVR 48: 152G/L; alb: 39 .4 vs . 41 .0 g/L, 
vs . 42 .7g/L, all: p<0 .005) . Conclusion: Clinical condition and 
laboratory markers of liver function improved in most patients 
with cirrhosis after successful DAA therapy; however morbidity 
and mortality rate remains substantial . Furthermore, an unex-
pectedly high rate of HCC was observed shortly after EoT impli-
cating the need of vigorous surveillance after achieving SVR in 
patients with cirrhosis .
Disclosures:
Rudolf E . Stauber - Advisory Committees or Review Panels: Gilead, MSD, BMS; 
Grant/Research Support: AbbVie
Hermann Laferl - Advisory Committees or Review Panels: Janssen; Grant/
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Gilead, MSD, AbbVie; Speaking and Teaching: Bayer, Gilead, MSD, AbbVie
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Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir Plus Rib-
avirin in Daily Practice Hepatitis C Virus Genotype 1- or 
4-Infected Patients with Compensated Cirrhosis
Salvatore Petta1, Marco Marzioni2, Pierluigi Russo3, Alessio 
Aghemo4, Alfredo Alberti5, Antonio Ascione6, Andrea Antinori7, 
Raffaele Bruno8, Savino Bruno9, Antonio Chirianni10, Giovanni 
B. Gaeta11, Edoardo G. Giannini12, Manuela Merli13, Vincenzo 
Messina14, Simona Montilla3, Carlo F. Perno15, Massimo Puoti16, 
Giovanni Raimondo17, Maria Rendina18, Francesca Ceccheri-
ni-Silberstein15, Erica Villa19, Anna Linda Zignego20, Luca Pani3, 
Antonio Craxì1; 1Cattedra ed U.O.C. di Gastroenterologia ed Epa-
tologia, Palermo, Italy; 2Clinic of Gastroenterology and Hepatol-
ogy, Università Politecnica delle Marche, Ancona, Italy, Ancona, 
Italy; 3Italian Medicines Agency, Roma, Italy; 4UO Gastroentero-
logia ed Epatologia, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico di Milano, Italy, Milan, Italy; 5Department of 
Molecular Medicine, University of Padova, Padova, Italy, Padova, 
Italy; 6Centro per le malattie del Fegato- Ospedale Fatebenefratelli 
- Napoli, Italy, Napoli, Italy; 7National Institute for Infectious Dis-
eases “Lazzaro Spallanzani” IRCCS, Roma, Italy., Roma, Italy; 
8Dipartimento Malattie infettive - Fondazione IRCCS Policlinico 
San Matteo Pavia Italia - Università degli studi di Pavia, Italy, 
Pavia, Italy; 9Humanitas University and Humanitas Research Hos-
pital Rozzano, Milano, Milano, Italy; 10U.O.C. Infezioni sistemiche 
e dell’immunodepresso. A.O. Ospedali dei Colli Napoli, Italy, 
Napoli, Italy; 11Infectious Diseases and Viral Hepatitis, Second 
University of Naples, Italy, Napoli, Italy; 12Gastroenterology Unit, 
Department of Internal Medicine, University of Genoa, Genoa, 
Italy, Genova, Italy; 13Gastroenterology Department of Clinical 
Medicine, Sapienza University of Rome, Italy, Roma, Italy; 14Infec-
tious Diseases Unit, AORN Sant’Anna e San Sebastiano, Caserta, 
Italy, Caserta, Italy; 15Department of Experimental Medicine 
and Surgery, University of Rome Tor Vergata, Italy, Roma, Italy; 
16Department of Infectious Diseases, AO Niguarda Ca’ Granda, 
Milano, Italy, Milano, Italy; 17Division of Clinical and Molecular 
Hepatology, Department of Clinical and Experimental Medicine, 
University Hospital of Messina, Italy, Messina, Italy; 18Gastroen-
terology and digestive Endoscopy, University Hospital Policlinico 
Bari, Italy, Bari, Italy; 19Division of Gastroenterology, Azienda 
Ospedaliero-Universitaria Policlinico di Modena, Italy Università 
degli Studi di Modena e Reggio Emilia, Via del Pozzo 71, 41124 
Modena, Italy, Modena, Italy; 20Anna Linda Zignego, Interdepart-
mental Centre MASVE, Department of Experimental and Clinical 
Medicine, University of Florence, Florence, Italy, Firenze, Italy
Background Compassionate-use programs for direct-acting anti-
virals (DAAs) for chronic hepatitis C virus (HCV) infection pro-
vide access to DAAs pending approval and provide real-world 
data on the effectiveness and safety of these regimens . We 
collected data from a compassionate-use nationwide program 
(promoted by the Italian Medicines Agency) to provide access 
to the 3-DAA regimen of ombitasvir, paritaprevir, with the phar-
macokinetic enhancer ritonavir, and dasabuvir (OBV/PTV/r 
+ DSV), with ribavirin (RBV) for GT1 infection and the 2-DAA 
regimen of OBV/PTV/r + RBV for GT4 infection in patients with 
cirrhosis at high risk of decompensation . Methods HCV GT1-in-
fected patients with cirrhosis at high risk of decompensation 
received once-daily co-formulated OBV/PTV/r (25/150/100 
mg) and twice-daily dasabuvir (250 mg) for 12 (GT1b) or 24 
(GT1a) weeks; GT4-infected patients received co-formulated 
OBV/PTV/r (25/150/100 mg) for 24 weeks . The primary 
efficacy endpoint was sustained virologic response at week 12 
post-treatment . Univariate and multivariate logistic regression 
were used to identify baseline characteristics associated with 
SVR12 . Adverse events were recorded throughout the study . 
Results The overall SVR12 rate was 95 .5% (728/762) among 

cirrhotic patients who received OBV/PTV/r ± DSV + RBV ther-
apy for 12 or 24 weeks . Logistic regression analyses identi-
fied that bilirubin <2 mg/d (OR: 4 .76; 95% CI: 1 .83–12 .3; 
p=0 .001) and marginally albumin ≥3 .5 g/dL (OR: 2 .36; 95% 
CI: 0 .96–6 .16; p=0 .07) were associated with SVR12 . 3 .4% of 
patients discontinued treatment due to adverse events . Conclu-
sions Our findings suggest that the safety and effectiveness of 
OBV/PTV/r ± DSV + RBV in real-life use in patients with HCV 
genotype 1 or 4 infection and cirrhosis at high risk of decom-
pensation are similar to those reported in clinical trials .
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MSD, Roche, Gilead Sciences, Novartis, GSK, Abbott, Janssen, MSD, Roche, 
Gilead Sciences, Novartis, GSK, Abbott, Janssen, MSD, Roche, Gilead Sciences, 
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Retreatment Of HCV DAA Failures In Real Life: HCV 
Infection May Be Always Curable
Denis Ouzan1, Guillaume Pénaranda2, Gaelle Le Folgoc3, Chris-
tophe Renou4, Michel Antoni5, Patrick Delasalle6, Thierry Fontan-
ges7, Patricia Cerdan8, Pierre Toulemonde9, Sylvain Beorchia10, 
Nathalie Boyer11, Bertrand Hanslik12, Philippe Halfon2,13, Marc 
Bourlière3; 1Department of Hepatologie, Institut Arnault Tzanck, 
Saint-Laurent-du-Var, France; 2Laboratoire Alphabio, Marseille, 
France; 3Hôpital Saint-Joseph, Marseille, France; 4Hôpital 
d’Hyères, Hyères, France; 5Private Practice, Orange, France; 
6Clinique du Palais, Grasse, France; 7Private Practice, Bourgo-
in-Jallieu, France; 8Private Practice, Nîmes, France; 9Private Prac-
tice, Toulouse, France; 10Private Practice, Lyon, France; 11Private 
Practice, Nanterre, France; 12Private Practice, Montpellier, France; 
13Hôpital Européen, Marseille, France
Introduction: Retreatment options in experienced patients to 
new Direct Acting Antivirals (DAA) are not yet well defined . The 
aim of this study was to analyze the retreatment of patient who 
failed to a first course of regimen containing new DDA Patients 
& Methods: Two cohorts of patients treated with new DAA in 
real life for HCV infection (AVDLIB 1:186 patients and AVDLIB 
2: 190 patients) were constituted since January 2014 to Sep-
tember 2015 . Overall 376 patients were exposed to sofosbuvir 
(SOF) containing regimen (SOF+ Ribavirin (RBV), SOF+PE-
GIFN +RBV, SOF +Simeprevir (SIM) ± RBV, SOF+ Daclatasvir 
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(DAC) ± RBV, SOF+ Ledipasvir (LDV) ± RBV) and 20 exposed 
to Viekirax± Exviera regimen . Results: Among these 376 pat-
ents, 20 (5%) relapsed (16 in AVDLIB1 and 4 in AVDLIB2 IFN 
free regimen) . There were 18 males; fibrosis stage was F3 in 2 
patients and F4 in 18 patients; HCV genotype repartition G1/
G2/G3/G4 was12/3/3/2, respectively . All relapsers but one 
received a second course of DDA recorded in 18/19 patients . 
The treatment of relapsers was as follow: one patient received 
a Viekirax+RBV 12 weeks course after SOF /PEGINF/RBV 
failure, 12 patients received SOF+DAC+RBV mostly during 
24 weeks after SOF+PEGIFN+RBV n=8 and SOF+RBV n=4 
failures, 2 patients received SOF+LED during 12 weeks after 
SOF+RBV and SOF+PEG+RBV failures, 2 patients received 
SOF+SIM +RBV during 24 weeks after SOF/PEG/RBV and 
SOF+LED failure and one patient received SOF+Elbasvir+Gra-
zoprevir+RBV during 16 weeks after SOF+LED failure . NS5A 
RAVs with high level of cross-resistance among NS5A inhibitors 
were found at the time of viral failure in two patients . SVR 12 
was available in 14/18 patients and all of them achieved 
SVR 12 .The results of the 4 remaining patients will be avail-
able at the time of the meeting Conclusion: This study showed 
that retreatment of patients who previously failed to DAA first 
course therapy is highly efficient: a SVR of 100% was observed 
in patients retreated with SOF or Viekirax based-therapy, and 
for whom a post-treatment follow-up of at least 12 weeks is 
available . Second line DAA therapy, ideally with no cross-re-
sistance with the DAAs already administered, should be the 
solution to cure all HCV infected patients .
Disclosures:
Bertrand Hanslik - Board Membership: MSD, Janssen, Mayoli, Gilead, Intercept; 
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Factors Associated with Persistent Alanine Aminotrans-
ferase Elevation in Patients Treated with Ledipasvir/
Sofosbuvir or Sofosbuvir/Velpatasvir
Tania M. Welzel2, Paul Y. Kwo3, Ira M. Jacobson7, Jie Zhang1, 
Shampa De-Oertel1, John McNally1, Diana M. Brainard1, John G. 
McHutchison1, Keyur Patel4, Mark S. Sulkowski5, Graham R. Fos-
ter6; 1Gilead Sciences, Inc, Foster City, CA; 2Medizinische Klinik 
1, Universitätsklinikum Frankfurt, Frankfurt, Germany; 3Division 
of Gastroenterology and Hepatology, Indiana University School 
of Medicine, Indianapolis, IN; 4Toronto Center for Liver Disease, 
University Health Network, Toronto, ON, Canada; 5Johns Hopkins 
University, Boston, MA; 6Queen Mary University, London, United 
Kingdom; 7Mt. Sinai Beth Israel Hospital, New York, NY
Background: Normalization of ALT levels coincides with viro-
logic suppression in most HCV-infected patients treated with 
DAAs . The aim of this analysis was to characterize baseline 
(BL) factors of patients with persistently elevated ALT at the 
end of treatment (EOT) . Methods: Patients from safety analysis 
sets of the LDV/SOF±RBV Phase 3 ION 1-3 trials and SOF/
VEL ASTRAL1-3 trials (n=3394) were included in this analysis 
if they were treated for at least 8 weeks and had both BL and 
EOT data available . Elevated ALT was defined as ALT greater 
than upper limit of normal (ULN) as defined by the central lab-
oratory . Results: Overall, 73% (2487/3394) of patients had 

received at least 8 weeks of treatment and had elevated ALT at 
BL . The majority had ALT normalization after initiation of LDV/
SOF±RBV or SOF/VEL, but 8% (200/2487) had elevated ALT 
at EOT . Compared to patients with ALT normalization, patients 
who continued to have elevated ALT at EOT had higher rates 
of cirrhosis and the co-morbid conditions cholelithiasis, hepatic 
steatosis, diabetes mellitus, or hypertension; were more likely 
to be taking β blocking agents or diabetes medications; and 
had higher BMI and hemoglobin A1c values at baseline . A 
multivariate regression analysis will be presented, as well as 
analyses using AASLD thresholds for ALT values . Efficacy was 
similar between groups with nearly all patients with elevated 
BL ALT reaching HCV RNA < LLOQ by Week 4 of treatment . 
SVR12 was achieved in 96% (2193/2287) of patients with 
ALT normalization and 97% (193/200) for patients with ele-
vated ALT at EOT . Conclusions LDV/SOF and SOF/VEL were 
highly efficacious in patients with elevated ALT at BL, regard-
less of whether ALT normalized by EOT . Patients with elevated 
ALT levels prior to HCV treatment, who do not have rapid and 
sustained normalization of transaminases, should be evaluated 
for other hepatobiliary or metabolic conditions that may con-
tribute to liver inflammation which does not resolve with viral 
suppression .

Baseline Characteristics of Patients with Elevated Baseline ALT 
Treated with LDV/SOF or SOF/VEL
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Ira M . Jacobson - Consulting: AbbVie, Achillion, Bristol Myers Squibb, Intercept, 
Gilead, Janssen, Merck, Trek; Grant/Research Support: AbbVie, Bristol Myers 
Squibb, Gilead, Janssen, Merck; Speaking and Teaching: AbbVie, Bristol Myers 
Squibb, Gilead, Janssen
Shampa De-Oertel - Employment: Gilead Sciences, Inc; Stock Shareholder: Gil-
ead Sciences, Inc
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Daclatasvir Plus Sofosbuvir Plus RIbavirin in HCV Gen-
otype 3 Infected Patients with Cirrhosis Child A: A Ran-
domized Trial for 16 or 24 Weeks (NCT #02304159)
Tarek I. Hassanein, Yasmeen Esshaki, Catherine Hill, Renee Pozza, 
Jennifer Higham, B K. Luvisa, Anna Marie Hefner; Southern Cali-
fornia Research Center, Coronado, CA
BACKGROUND: HCV genotype 3 is still the challenging gen-
otype . With current standard therapy the relapse rates are 
still considered high, particularly in patients with cirrhosis . The 
combination of Daclatasvir and Sofosbuvir with or without Rib-
avirin for 12 or 16 weeks have shown slightly improved SVR 
rates and lower relapse rates using weight-based dosing of 
Ribavirin . The goal of our study is to explore the efficacy of 
16 weeks versus 24 weeks of Daclatasvir/Sofosbuvir/Ribavi-
rin in cirrhotic patients with HCV genotype 3, and to explore 
the importance of the initial Ribavirin dosing . METHODS: 49 
subjects were screened into the study . 39 were randomized 
into two arms (16 weeks versus 24 weeks) in 1:1 ratio using 
IVRS . Baseline demographics and viral parameters were sim-
ilar in both arms . The mean age was 55 .4 ± 7 years; 22 
males; 21 non-Hispanics . 28 patients were treatment naïve 
and 11 patients were experienced to Peg/RBV therapy . Cir-
rhosis was confirmed in all patients by Fibroscan . RESULTS: 39 
patients were randomized into the study, and 32 patients com-
pleted the course of therapy . 7 patients are still on treatment . 
100% of the patients who completed therapy achieved EOT 
viral negativity . In the 16-week group, SVR12 was 91 .6% with 
only one patient relapse . This patient had over 90% adher-
ence to the medication regimen and was recieving 1200 mg/
day RIbvirian . SVR12 in the 24-week group was 100% in the 
patients who finished the study (17/17) . Ribavirin dose started 
at 800 mg/day in 25 patients and 1000-1200 mg/day in 
14 patients . Three patients in each group required a decrease 
in their Ribavirin dose due to anemia . The starting dose of 
Ribavirin did not impact the SVR12 . CONCLUSION: The combi-
nation of Daclatasvir/Sofosbuvir/Ribavirin is recommended for 
HCV genotype 3 patients . In cirrhotic patients our study shows 
1) 16-week treatment achieved 91 .6% SVR12 with only one 
relapse; 2) 24-week treatment achieved 100% SVR12; 3) there 
was no significant difference in SVR between the two arms; 4) 
800 mg/day of Ribavirin achieved the same viral response as 
weight-based Ribavirin; 5) 16- and 24-week treatment was well 
tolerated in patients with cirrhosis .
Disclosures:
Tarek I . Hassanein - Advisory Committees or Review Panels: AbbVie Pharmaceu-
ticals, Bristol-Myers Squibb, Trek Therapeutics; Grant/Research Support: AbbVie 
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High Rates of Sustained Virologic Response among HCV 
Infected Native Americans Treated with Direct Acting 
Anti-Virals
Jorge Mera2, Kartik Joshi1, Karla A. Thornton3, Terry D. Box4, John 
D. Scott5, Paulina Deming3, Miranda L. Sedillo3, Crystal David2, 
Robert Gish1, Whitney Essex2, Jennifer Shade2, Richard Manch1, 
Anita Kohli1; 1St. Joseph’s Hospital and Medical Center, Phoenix, 
AZ; 2Divison of Infectious Disease, Cherokee Nation W.W. Hast-
ings Hospital, Tahlequah, OK; 3Division of Infectious Diseases, 
University of New Mexico, Albuquerque, NM; 4Division of Gas-
troenterology, University of Utah, Salt Lake City, UT; 5Infectious 
Diseases, University of Washington, Seattle, WA
Introduction: One quarter of HCV infected patients in the U .S . 
are not served by mainstream healthcare systems, including 
Native Americans, the incarcerated, and the homeless . Data 
on the efficacy of DAA therapies in these vulnerable popula-
tions is limited . Our aim was to determine the efficacy of DAA 
therapies and predictors of treatment response among Native 
Americans infected with chronic HCV . Methods: All Native 
American patients with chronic HCV treated at a specialty 
clinic or by primary care clinicians through the ECHO (Exten-
sion for Community Healthcare Outcomes) (ECHO) model who 
completed treatment with directly acting antiviral (DAA) thera-
pies from 11/4/2011-9/30/2015 were identified . Data on 
demographics, baseline laboratory values, treatment regimen, 
genotype, and viral load were systematically abstracted into a 
standardized database . In 191 patients (86%), data on psy-
chiatric disease, HCV risk factors, and concomitant nonalco-
holic fatty liver disease (NAFLD) was also collected . Results: 
222 Native American patients were included and eligible for 
analysis . The majority of patients (n=163, 73%) were infected 
with HCV genotype 1; genotype 1a was the most common 
subtype (n=137, 62%), while genotype 2 and 3 represented 
16% (n=26) and 10% (n=23) of the cohort . 37% (n=83) of 
patients had cirrhosis . Treatment regimens included sofosbuvir 
(SOF)/ledipasvir (LDV) (n=137), SOF/ribavirin (RBV) (n=63), 
simeprevir (SIM)/SOF (n=6), SIM/SOF/RBV (n=5), SOF/
pegylated-interferon (PEG)/RBV (n=5), SOF/LDV/RBV (n=4), 
and paritaprevir/ritonavir/ombitasvir/dasabuvir ± RBV (n=2) . 
Among patients with data, 35% (n=67) were actively using 
marijuana, opiates, benzodiazepines, amphetamines, and 
barbiturates and 26% (n=49) were diagnosed with nonalco-
holic fatty liver disease (NAFLD) . Overall, 84% (n=187) of 
patients achieved SVR12 . When all missing patients (n=16) 
were excluded, SVR12 increased to 91% . Among the missing 
patients, 46% were active drug users, 69% had psychiatric dis-
ease, and 46% had cirrhosis . Nineteen patients (9%) relapsed; 
of whom, 8 (42%) were cirrhotic and 16% (n=3) were previ-
ously treated . SVR12 was similar in cirrhotic (83%) vs . non-cir-
rhotic patients (85%), active drug users (82%) vs . non/former 
users (87%), and concomitant NAFLD, HCV (90%) vs . non-NA-
FLD, HCV patients (84%) . Conclusions: Overall, there was a 
high cure rate of HCV in Native Americans being treated with 
DAA regimens . Patients with cirrhosis, concomitant NAFLD, 
and even active drug use, all achieved high rates of SVR12 . 
Given the efficacy of DAA treatment in this vulnerable, under-
studied population, more steps need to be taken to increase 
treatment availability .
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Jorge Mera - Advisory Committees or Review Panels: gilead; Board Member-
ship: CDC/HRSA; Grant/Research Support: AIDS AND EDUCATION TRAINING 
CENTER, Indian Health Services, Oklahoma University Health Science Center
Terry D . Box - Advisory Committees or Review Panels: Gilead, AbbVie, Salix, 
BMS; Grant/Research Support: Gilead, Merck, Intercept, BMS, AbbVie, Salix, 
Boehringer Ingelheim, ikaria; Speaking and Teaching: Gilead, Merck, AbbVie, 
Intercept, Salix



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 451A

♦ Denotes AASLD Presidential Poster of Distinction

John D . Scott - Advisory Committees or Review Panels: Tacere Therapeutics; 
Grant/Research Support: Merck
Robert Gish - Advisory Committees or Review Panels: Gilead, AbbVie, Arrow-
head, Ionis, MERCK; Consulting: Eiger, Genentech, MERCK; Speaking and 
Teaching: Gilead, AbbVie, MERCk; Stock Shareholder: Arrowhead
Richard Manch - Speaking and Teaching: Gilead, Abbvie, Merck, BMS, Salix, 
Bayer, Intercept
Anita Kohli - Advisory Committees or Review Panels: Gilead, Alexion; Speaking 
and Teaching: Merck
The following people have nothing to disclose: Kartik Joshi, Karla A . Thornton, 
Paulina Deming, Miranda L . Sedillo, Crystal David, Whitney Essex, Jennifer 
Shade

902
Does Paritaprevir/ritonavir, Ombitasvir, Dasabuvir 
Combination Increase the Risk of Hepatic Decompensa-
tion and Renal Insufficiency in Patients with Cirrhosis? 
Adeel A. Butt1, Yanjie Ren2, Kristen M. Marks1, Obaid S. Shaikh2, 
Kenneth E. Sherman3; 1Division of Infectious Diseases, Weill Cor-
nell Medical College, Mars, PA; 2VA Pittsburgh Healthcare System, 
Pittsburgh, PA; 3University of Cincinnatti, Cincinnatti, OH
Background: DAA regimens have been associated with hepatic 
decompensation (HD), especially in patients with pre-treatment 
cirrhosis, but large scale studies are not available to quan-
tify the risk . Methods: In the ERCHIVES database, we ana-
lyzed those treated with a Paritaprevir/ritonavir, Ombitasvir, 
Dasabuvir (PrOD) regimen for hepatic decompensation (HD), 
and worsening renal function and compared them with those 
who received sofosbuvir/simeprevir (SOF/SIM) or sofosbuvir/
ledipasvir (SOF/LDV)regimen . Participants were followed up to 
12 weeks post-treatment . We excluded those with HIV, HBsAg+ 
and pre-existing diagnosis of HD and hepatocellular carcinoma 
Results: Of 3,728 persons on PrOD, 1,578 on SOF/SIM and 
10,440 on SOF/LDV, cirrhosis was present at baseline in 23%, 
45% and 26% respectively . There were 15 HD events in the 
PrOD, 24 in the SOF/SIM and 52 in the SOF/LDV group . Inci-
dence rates [95% CI] of HD/1,000 treatments initiated were 
10 .6[5 .89,17 .36] for the PrOD group, 32 .4[20 .74,48 .16] for 
the SOF/SIM group and 13 .0[9 .74,17 .10] for the SOF/LDV 
group . Among those with baseline cirrhosis, these rates were 
36 .9[19 .1,64 .5], 61 .8[38 .2,94 .5] and 41 .1[29 .9,55 .2] 
respectively, while among those without cirrhosis at baseline, 
these rates were 2 .7[0 .6,8 .0], 7 .5[1 .5,21 .8] and 2 .7[1 .2,5 .4] 
respectively . Advanced fibrosis was associated with increased 
risk of HD in all groups . There were no deaths . Proportion of 
persons with eGFR increase >30ml/min/1 .73m2 was higher 
among the PrOD group, but presence of cirrhosis did not 
appear to affect this . Conclusions: The overall incidence of HD 
in persons treated with PrOD regimen, on treatment and up 
to 12 weeks after completion of treatment, was comparable 
to those treated with SOF/LDV regimen, and was lower than 
among those treated with a SOF/SIM regimen . Such risk was 
predominantly observed in those with cirrhosis at baseline .
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Real World Efficacy of Antiviral Treatment in Chronic 
Hepatitis C Genotype 3 Infection: Data from the German 
Hepatitis C-Registry (DHC-R)
Markus Cornberg1, Joerg Petersen2, Andreas Schober3, Guenther 
Schmutz4, Klaus H. Boeker5, Ralph Link6, Stefan Christensen7, Karl-
Georg Buescher8, Heike Pfeiffer-Vornkahl9, Michael P. Manns1, 
Christoph Sarrazin10, Dietrich Hueppe11, Thomas Berg12, Claus 
Niederau13, German Hepatitis C-Registry14; 1Gastroenterology, 
Hepatology and Endocrinology, Hannover Medical School, Han-
nover, Germany; 2ifi-institute for interdisciplinary medicine, Ham-
burg, Germany; 3Center of Hepatology, Göttingen, Germany; 
4Center for HIV and Hepatogastroenterology, Duesseldorf, Ger-
many; 5Center of Hepatology, Hannover, Germany; 6MVZ-Offen-
burg, Offenburg, Germany; 7Center for interdisciplinary Medicine 
(CIM), Muenster, Germany; 8Center of Hepatology, Bottrop, Ger-
many; 9e.factum GmbH, Butzbach, Germany; 10J. W. Goethe-Uni-
versity Hospital, Frankfurt, Germany; 11Center of Gastroenterology, 
Herne, Germany; 12Department of Hepatology, University Hospital 
Leipzig, Leipzig, Germany; 13St. Josef-Hospital, Katholisches Klini-
kum Oberhausen, Oberhausen, Germany; 14Leberstiftungs-GmbH 
Deutschland, Hannover, Germany
Introduction: Treatment of HCV genotype 3 (GT3) is still more 
challenging compared to HCV genotype 1 . Sustained viro-
logical response (SVR) rates for GT3 with the first approved 
IFN free regimen sofosbuvir (SOF)+ribavirin (RBV) are not sat-
isfactory in patients with cirrhosis . Further treatment options 
include pegylated interferon (PegIFN)+SOF+RBV for 12 weeks, 
SOF+ledipasvir (LDV) or SOF+daclatasvir (DCV)±RBV for 
12-24 weeks . Data from large cohorts and the real-world are 
still limited . Methods: The DHC-R (Deutsches Hepatitis C-Reg-
ister, German Hepatitis C-Registry) is a national multicenter 
real-world cohort including >9,300 patients . Patients are 
treated at the discretion of the physician . Data are collected 
by a web-based system . Data quality is analyzed by plausi-
bility checks and on-site monitoring . This analysis is based on 
6,034 patients observed for at least 40 weeks after initiation 
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of antiviral treatment . Results: Between 2/2014 and 5/2015, 
1,074 patients with GT3 have been enrolled . Treatment has 
been initiated in 864 patients (70 .3% male, median age 46 .5 
years, 34 .7% treatment experienced, 33 .2% with liver cirrho-
sis, 14 .2% with platelets <90/nl, 11 .6% with a HCV-RNA 
>6 Mio IU/mL, 46 .5% with a HCV-RNA <0 .8 Mio IU/mL) . In 
2/2016 a total of 591 patients reached the SVR12 follow-up, 
but SVR12 data were missing from 31 patients and another 
38 patients were not included in the per protocol analysis . 
Treatment regimens and SVR are shown in table 1 . Conclu-
sions: ITT-SVR was <80% for SOF+RBV or SOF+LDV highlight-
ing the need for better options in GT3 patients . PegIFN based 
therapy was still often used (>30%) and in combination with 
SOF+RBV associated with high SVR in compensated disease . 
However, side effects have to be considered . DCV+SOF±RBV 
have already been used in about 1/4 of patients with SVR 
around 90% even in difficult-to-treat patients .

Table 1. Overview of SVR in different treatment groups
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Safety and efficacy of IFN- free antiviral therapies in 
advanced HCV- associated liver cirrhosis: Results from 
the German Hepatitis C-Registry (DHC-R)
Katja Deterding1, Joerg Petersen2, Hartwig H. Klinker3, Karl-Georg 
Simon4, Klaus H. Boeker5, Eckart Schott6, Tim Zimmermann7, 
Markus Cornberg1, Rainer Günther8, Heike Pfeiffer-Vornkahl9, 
Christoph Sarrazin10, Michael P. Manns1, Dietrich Hueppe11, 
Heiner Wedemeyer1, Thomas Berg12, German Hepatitis C-Reg-
istry13; 1Gastroenterology, Hepatology und Endocrinology, 
Hannover Medical School, Hannover, Germany; 2ifi-institute for 
interdisciplinary medicine, Hamburg, Germany; 3University Hospi-
tal Würzburg, Würzburg, Germany; 4MVZ Dr.Eisenbach Dr.Simon 
Dr.Schwarz GbR, Leverkusen, Germany; 5Center of Hepatology, 
Hannover, Germany; 6Charité Campus Virchow-Klinikum (CVK), 
Berlin, Germany; 7I. Dept. of Medicine, Johannes Gutenberg Uni-
versity Mainz, Mainz, Germany; 8Department of Internal Medi-
cine I, UK S-H, Campus Kiel, Kiel, Germany; 9e.factum GmbH, 
Butzbach, Germany; 10J. W. Goethe-University Hospital, Frank-
furt, Germany; 11Center of Gastroenterology, Herne, Germany; 
12Department of Hepatology, University Hospital Leipzig, Leipzig, 
Germany; 13Leberstiftungs-GmbH Deutschland, Hannover, Ger-
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Introduction: Direct-acting antiviral (DAA) regimens improved 
the efficacy of chronic HCV treatment . Phase 3 trials suggested 
lower response rates in patients with liver cirrhosis . However, 
there is limited information on the efficacy of DAA therapies 
in interferon-ineligible patients with advanced cirrhosis . To 
what extent liver function improves in cirrhotic patients receiv-
ing interferon-free therapies is unknown . Methods: The DHC-R 
(Deutsches Hepatitis C-Register, German Hepatitis C-Registry) 
is a national multicenter real-world cohort including approx . 
9,300 patients . Patients are treated at the discretion of a 
physician . Data are collected by a web-based system . Data 
quality is analyzed by plausibility checks and on site mon-
itoring . This data analysis is based on 6,034 patients who 
were observed for at least 40 weeks after initiation of antivi-
ral treatment . Patients with advanced liver cirrhosis, defined 
by at least one of the following criteria: FibroScan >20kPa, 
thrombocytes <90,000/μl, albumin <35g/l or signs of liver 
decompensation, were analyzed . Results: 763 patients had 
advanced liver cirrhosis (median MELD-Score 9; range 6-32), 
632 patients with FU week 12 were included . The majority of 
patients was infected with HCV-genotype 1 (n=592); HCV-gen-
otypes 2, 3, 4 and 6 were present in 17, 124, 28 and 1 
patient, respectively . Patients received different treatment reg-
imens . Overall, SVR was achieved in 88 .0% of the patients 
(ITT) . SVR rates according to the regimen ranged from 66 to 
100% . DAA therapy lead to SVR rates (ITT) of 91 .1%, 80 .0%, 
72 .7% and 82 .6% for HCV- genotype 1 (n =460), 2 (n =12), 
3 (n=64) and 4 (n=19), respectively . Liver function parameters 
including albumin, bilirubin and prothrombin time improved 
in the majority of patients during antiviral therapy/follow-up . 
The median platelet count, as a clinical marker of portal hyper-
tension, increased from 88,000/μl at baseline to 111,000/
μl during follow-up (p<0 .05) . Creatinine levels were stable 
during antiviral treatment . SAEs were reported in 8 .1% and 6 
patients died during the observation period . Conclusions: This 
real-world cohort confirms that DAA treatment is feasible in 
patients with advanced liver cirrhosis leading to a restoration 
of liver function . A broad spectrum of individual treatment reg-
imens was applied reflecting individualization of treatment in 
this difficult-to-treat cohort .
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Safety And Efficacy Of The Combination Ombitasvir/
Paritaprevir/Ritonavir ± Dasabuvir In Hcv Genotype 
1- Or 4-Mono-Infected Patients From The French Anrs 
CO22 Hepather Cohort
Hélène Fontaine1, Christophe Hezode2, Françoise Roudot-Thora-
val2, Stanislas Pol1; 1Hop Cochin, Paris, France; 2Hop H Mondor, 
Creteil, France
Background Data on real-life use of direct acting antivirals 
(DAAs) in the treatment of chronic hepatitis C are scarce . We 
report the real-life results of the ombitasvir/paritaprevir/ritona-
vir (OBV/PTV/r) ± dasabuvir (DSV) combination in HCV geno-
type-1 or 4-infected patients . Methods  ANRS CO22 HEPATHER 
« Therapeutic options for hepatitis B and C: a French cohort » 
is a multicenter observational cohort which aims to include 
15 000 HCV- and 10 000 HBV-infected patients (ClinicalTri-
als .gov, NCT01953458) . We selected all cohort participants 
(n=277) with a HCV genotype 1 (n=223/80 .5%) or geno-
type 4 (n=54/19 .5%) infection who initiated a combination 
of PTV/r 150/100 mg/d and OBV 25 mg/d with (GT1) or 

without (GT4) DSV 500 mg/d, with (n= 137) or without (n= 
140) ribavirin (RBV) (1-1 .2 g/d) before October 1st, 2015 . 
The mean age was 58 years, cirrhosis F4 and F3 fibrosis was 
present in 52/94 (18 .8/33 .9%) patients, respectively and the 
duration of therapy was mainly 12 weeks . The main endpoint 
criteria was sustained virological response (SVR12) defined by 
the undetectability of HCV RNA 12 weeks after the last treat-
ment intake . Findings: Population characteristics and SVR4 and 
SVR12 are presented in the Table A SVR4 and a SVR12 was 
obtained in 96/101 (95 %) and 88/91 (96 .7 %) of patients . 
Interpretation: In real life setting, the OBV/PTV/r+/-DSV com-
bination is associated with a high rate of SVR12, higher than 
92 %, in patients infected by genotype 1 or 4 . Results on all 
patients treated with OBV/PTV/r+/-DSV and included in the 
cohort will be presented . Failure associated factors will be 
analyzed .

Population description, SVR4, and SVR12
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Charlson Comorbidity Index predicts the overall benefit 
of IFN-free therapy in hepatitis (HepCom Study)
Javier Ampuero1,2, Carlota Jimeno3, Rosa Quiles4, Nieves 
Palomo5, Guillermo Ontanilla1, Jose Miguel Rosales-Zabal6, 
Susana Llerena7, Patricia Cordero1, Francisco Javier Serrano8, 
A. Ortega9, Marta Hernández10, Martin S. Bonacci11, Moises 
Diago12, Blanca Figueruela3, Xavier Forns11, Jose L. Calleja10, 
Raul J. Andrade9, Manuel De la Mata8, Isabel Carmona1, Javier 
Crespo7, J. M. Navarro6, Juan Manuel Pascasio1, Maria Buti5, 
Javier Salmeron4, Manuel Romero-Gomez1,2; 1Intercentre Unit of 
Digestive Diseases, Virgen del Rocío - Virgen Macarena University 
Hospitals, Sevilla, Spain; 2Ciberehd, Institute of Biomedicine of 
Sevilla, Sevilla, Spain; 3Valme University Hospital, Sevilla, Spain; 
4Ciberehd, San Cecilio University Hospital, Granada, Spain; 
5Ciberehd, Vall d’Hebrón University Hospital, Barcelona, Spain; 
6Agencia Sanitaria Costa del Sol Hospital, Marbella, Spain; 7Mar-
qués de Valdecilla University Hospital, Santander, Spain; 8Reina 
Sofía University Hospital, Córdoba, Spain; 9Virgen de la Victoria 
University Hospital, Málaga, Spain; 10Puerta de Hierro University 
Hospital, Majadahonda, Madrid, Spain; 11IDIBAPS, Ciberehd, 
Clinic University Hospital, Barcelona, Spain; 12General University 
Hospital, Valencia, Spain
Background: The advent of new direct-acting antivirals has 
dramatically increased the SVR rates in Hepatitis C (HCV), 
with fewer adverse effects . However, the eradication of the 
virus could not be associated with a better prognosis in all 
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patients . Aim: To assess the impact of basal comorbidities on 
the overall benefit of HCV patients treated with IFN-free thera-
pies . Methods: Multicenter study including prospectively 1,038 
HCV patients (cirrhosis 71%) treated with IFN-free therapies . 
Basal comorbidities were evaluated by: a) Charlson Comorbid-
ity Index (CCI) (Charlson, 1987); b) Modified Charlson Comor-
bidity Index (mCCI) (Berkman, 1992); c) CirCom Index (Jepsen, 
2014) . Liver and non-liver related life-threatening and serious 
adverse events were collected within the first year of treatment . 
Results: Adverse events were found in 14 .5% (150/1,038) of 
overall cohort, with 2% (21/1,038) of deaths, during 7 .5±3 .1 
months of follow-up . CCI (3 .4±1 .7 vs. 2 .2±1 .6; p=0 .0001), 
mCCI (0 .9±1 vs. 0 .4±0 .8; p=0 .0001) and CirCom (0 .7±0 .9 
vs. 0 .3±0 .6; p=0 .0001) were higher in patients suffering from 
adverse events . Age, platelet count, creatinine, albumin and 
total bilirubin, as well as the presence of cirrhosis were also 
related to adverse events . An algorithm to predict and identify 
low-, moderate- and high-risk groups was constructed using 
CRT growing method (Figure) . These groups were subsequently 
introduced in Kaplan-Meier curve for adverse events (logRank 
135 .318; p<0 .0001) and mortality (logRank 72 .134; 
p<0 .0001) . Conclusion: HCV patients showing higher basal 
comorbidities showed more risk of suffering poor prognosis . A 
rapid and objective algorithm, including Charlson Comorbidity 
Index, helps to identify patients with increased rates of mortal-
ity and adverse events within first months of antiviral therapy . 
Thus, we could determine the overall benefit of DAA therapy 
beyond of the eradication of the virus .
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SVR12 rates under DAA-based HCV therapy from the 
National German Cohort Study: Does HIV co-infection 
impair the response to DAA combination therapy?
Jürgen K. Rockstroh1, Thomas Lutz2, Stefan Mauss3, Christiane 
Cordes4, Heribert Hillenbrand5, Arend Moll6, Heike Pfeiffer-Vorn-
kahl7, Markus Cornberg8, Michael P. Manns8, Axel Baumgarten9, 
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Germany; 4Practice for Infectiology, Berlin, Germany; 5PraxisCi-
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many; 7e.factum GmbH, Butzbach, Germany; 8Gastroenterology, 
Hepatology and Endocrinology, Hannover Medical School, Han-
nover, Germany; 9Center for infectious diseases, Berlin, Germany; 
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Introduction: More recently, cohort analyses have claimed 
that HIV co-infection independently impairs the response to 
direct-acting antiviral (DAA)-based therapy against chronic 
hepatitis C (HCV) in real life cohorts (1) . The aim of this study 
was therefore to compare SVR12 rates between HIV/HCV 
co-infected and HCV mono-infected subjects from the National 
German HCV cohort . Methods: The DHC-R (Deutsches Hep-
atitis C-Register, German Hepatitis C-Registry) is a national 
multicenter real-world cohort including approx . 9,300 patients . 
Patients are treated at the discretion of the physician . Data are 
collected by a web-based system . Data quality is analyzed by 
plausibility checks and on site monitoring . This data analysis is 
based on 6,034 patients who were observed for at least 40 
weeks after initiation of antiviral HCV treatment . Results: Over-
all, 459 HIV/HCV co-infected and 5,411 HCV mono-infected 
subjects were included into this analysis . Baseline character-
istics for both groups are shown in Table 1 . Overall, SVR12 
rates across all genotypes in the ITT analysis were compara-
ble between HCV mono- and HIV/HCV co-infected individuals 
with 90 .9% and 91 .9% (SVR12 92 .3% vs 92 .6% for GT1 
and 83 .7% vs 88 .9% for GT3), respectively . Neither treatment 
duration nor ribavirin use were different between both groups . 
Also no difference in HCV SVR12 rate was observed between 
cirrhotic patients with and without HIV co-infection (89 .7% vs 
87 .9%) . Also in the subset of GT1 patients receiving 8 weeks 
of Ledipasvir/sofosbuvir no difference in SVR12 rates was 
noted between HIV- and HIV+ HCV patients (93,7% (n=478) 
vs . 95,8% (n=46)) . Number of treatment discontinuations was 
low for both groups with 2 .3 and 1 .6%, accordingly . Con-
clusions: This analysis from a large national real-life patient 
cohort finds no difference in HCV cure rates between HIV/HCV 
and HCV mono-infected patients and therefore supports current 
HCV guidelines which no longer see a need to consider HIV 
co-infected individuals as a special patient population . Neu-
kam K et al ., HIV coinfection impairs response to DAA-based 
HCV therapy . EASL 2016; Abstract: LBP513
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Sofosbuvir + Peginterferon + Ribavirin for 12 Weeks in 
Genotype 3 HCV Infected Patients and Treatment-Ex-
perienced Cirrhotic Patients with Genotype 2 HCV Who 
Did Not Achieve SVR after 16 or 24 Weeks of Sofosbu-
vir + Ribavirin
Kosh Agarwal1, Michael Schultz2, Stephen Pianko3, Leslie Bank4, 
Jane Collier5, Jacob George6, Matthew Priest7, Stephen D. Ryder8, 
Blaire E. Burman9, Kuldeep Cheent10, Matthew Cramp11, Dan-
iel M. Forton12, Barbara A. Leggett13, Gerry C. MacQuillan14, 
Alnoor Ramji15, Paul Richardson16, Michael J. Ryan17, Nigel 
Stace18, Amany Zekry19, Donald L. Zogg20, Eleanor Barnes21, 
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Glasgow, United Kingdom; 8Nottingham University Hospitals NHS 
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Kingdom; 9Virginia Mason Medical Center, Seattle, WA; 10Frim-
ley Park Hospital, Frimley, United Kingdom; 11South West Liver 
Unit, Derriford Hospital, Plymouth, United Kingdom; 12St George’s 
Hospital University of London, London, United Kingdom; 13Royal 
Brisbane & Women’s Hospital, Brisbane, QLD, Australia; 14Sir 
Charles Gairdner Hospital, Nedlands, WA, Australia; 15Gastro-
enterology Research Institute, Vancouver, BC, Canada; 16Royal 
Liverpool Hospital, Liverpool, United Kingdom; 17Digestive and 
Liver Disease Center, Norfolk, VA; 18Wellington Hospital, Wel-
lington, New Zealand; 19St George Hospital, Sydney, NSW, Aus-
tralia; 20Minnesota Gastroenterology, Saint Paul, MN; 21Nuffield 
Department of Medicine, Oxford NHIR BRC, Oxford, United King-
dom; 22Gilead Sciences, Foster City, CA; 23University of British 
Columbia, Division of Gastroenterology, Vancouver, BC, Canada; 
24Queen Mary University of London, Barts Health, London, United 
Kingdom
Background and Aims: Retreatment options for direct-acting 
antiviral (DAA)-experienced genotype 2 or 3 HCV-infected 
patients are limited . Treatment-experienced (TE) patients with 
genotype (GT) 2 HCV and cirrhosis, and treatment-naïve (TN) 
and TE patients with GT3 HCV with and without cirrhosis who 
relapsed following SOF+RBV treatment in the Phase 3 Boson 
study were offered retreatment with SOF+PegIFN+RBV for 
12 weeks . Methods:  Thirty patients received open-label SOF 
400mg+PegIFN+RBV for 12 weeks . PegIFN was administered 
as 180 μg s .c weekly injection, and RBV was administered 
orally 1000-1200 mg in a divided daily dose . The primary 
endpoint was SVR12 . Results:  Of these 30 patients, 90% were 

male, all but one (97%) had GT3 HCV infection, 43% had 
cirrhosis . All patients completed the treatment period per pro-
tocol . Overall, SVR12 was achieved by 80% (24/30) . Among 
patients with GT3 HCV infection, 83% (24/29) achieved 
SVR12, SVR12 rates were higher among those without cirrho-
sis (88%) than those with cirrhosis (75%), and among those 
previously treated for 24 weeks (100%) than 16 weeks (74%) 
(Table) .The single GT2 patient relapsed at post-treatment Week 
4 visit . Prior to retreatment, 4 of the 30 patients had NS5B 
nucleoside inhibitor RASs (N142T n=1, L159F n=2, V321 
n=1) and all achieved SVR12 after retreatment .The most com-
mon adverse events were fatigue, headache, nausea, myalgia, 
pyrexia, influenza-like illness, pruritus, and rash . No patient 
experienced an AE leading to study drug discontinuation . 
One patient experienced an SAE of shoulder pain one day 
after treatment completion that was assessed as not related to 
study drug by the investigator . Conclusions:  SOF+PegIFN+RBV 
provided a high rate of SVR12 in non-cirrhotic patients with 
GT3 HCV infection who relapsed following SOF+RBV therapy . 
However, PegIFN based regimens are not favored by patients 
and highly effective and well tolerated IFN free regimens for 
treatment of GT3 HCV are needed .

SVR12 rates in GT3 patients, by cirrhosis status and prior regi-
men
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Predictors of Improvement in Glomerular Filtration Rate 
Among Patients Treated with Ombitasvir/Paritaprevir/r 
and Dasabuvir with or without RBV 
David E. Bernstein1, Albert Tran2, Paul Martin3, Kris V. Kowd-
ley4, Marc Bourlière5, Mark S. Sulkowski6, Paul J. Pockros7, Lois 
M. Larsen8, Diana L. Shuster8, Daniel E. Cohen8, Boris Renjifo8, 
Ira M. Jacobson9; 1Department of Medicine, Hofstra Northwell 
School of Medicine, Manhasset, NY; 2University Hospital of Nice, 
Digestive Centre, Nice, France; 3Division of Hepatology, School 
of Medicine, University of Miami, Miami, FL; 4Swedish Medical 
Centre, Seattle, WA; 5Hôpital Saint Joseph, Marseilles, France; 
6Viral Hepatitis Center, Johns Hopkins University, Baltimore, MD; 
7Scripps Clinic and Scripps Translational Science Institute, La Jolla, 
CA; 8AbbVie Inc., North Chicago, IL; 9Mount Sinai Beth Israel, 
New York, NY
Introduction: HCV infection is associated with an increased 
risk of chronic kidney disease (CKD), and management of HCV 
in patients with advanced CKD remains a challenge . We pre-
viously reported that treatment of HCV GT1-infected patients 
with ombitasvir, paritaprevir (identified by AbbVie and Enanta) 
with the pharmacokinetic enhancer ritonavir, and dasabuvir 
(OBV/PTV/r + DSV) ± RBV was not associated with overall 
changes in renal function . However we observed a mean gain 
in eGFR following treatment in patients with baseline (BL) eGFR 
60–≤ 90 (+1 .3 mL) or ≤ 60 mL/min/1 .73 m2 (+6 .0 mL) . This 
analysis investigated BL patient characteristics and laboratory 
predictors for eGFR improvement with OBV/PTV/r + DSV ± 
RBV . Methods: Renal function was categorized by eGFR using 
the MDRD equation and patients were grouped according to 
BL eGFR: > 90, 60–90, or < 60 mL/min/1 .73 m2 . Analysis 
included patients treated with OBV/PTV/r + DSV ± RBV in 9 
trials: SAPPHIRE-I/II; TURQUOISE-II/III; TOPAZ-II; PEARL-II/III/
IV; and RUBY-I (excluding patients on dialysis) . BL factors asso-
ciated with a ≥ 10 mL/min/1 .73 m2 increase in eGFR were 
examined by stepwise logistic regression . The primary model 
excluded two studies (RUBY-I and TURQUOISE-III) that did not 
include BL urinalysis . Additional models included these studies 
and explored other degrees of change in eGFR . Results: BL 
characteristics are shown in Table 1 . In the primary model, a ≥ 
10 mL/min/1 .73 m2 increase in eGFR was associated with BL 
proteinuria (OR 1 .647; 95% CI 1 .320–2 .054; p<0 .001), his-
tory of diabetes (OR 1 .512; 95% CI 1 .059–2 .161; p=0 .023), 
BMI (OR 0 .948; 95% CI 0 .926–0 .971; p<0 .001), and Black 
race (OR 0 .596; 95% CI 0 .384–0 .923; p=0 .021) . Conclu-
sion: BL proteinuria, history of diabetes, lower BMI, and non-
Black race were identified as predictors of an eGFR increase 
of ≥10 mL/min/1 .73 m2 after OBV/PTV/r + DSV ± RBV treat-
ment . Longer follow-up is needed to confirm any beneficial 
effect on renal function or possible clinical outcomes associated 
with eradication of HCV with this treatment .

Baseline characteristics

* Excludes RUBY-I and TURQUOISE-III .
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Belgian Experience with Direct Acting Antivirals in Peo-
ple Who Inject Drugs.
Rob Bielen1, Hans Van Vlierberghe2, Stefan Bourgeois3, Chris-
tophe Moreno4, Thomas Vanwollegem5, Wim Verlinden5, Jean-
Pierre Mulkay6, Jochen Decaestecker7,9, Mike Cool8,9, Chantal 
de Galocsy10, Lode Van Overbeke11, Filip Janssens12,9, Christo-
phe Van Steenkiste13,2, François D’heygere14, Wilfried Cools15, 
Frederik Nevens9, Geert Robaeys16,1; 1Faculty of Medicine and 
Life sciences, Hasselt University, Tongeren, Belgium; 2Department 
of Hepatology and Gastro-Enterology, University Hospitals Gent, 
Gent, Belgium; 3Department of Gastro-Enterology and Hepatology, 
ZNA Stuivenberg, Antwerp, Belgium; 4Department of Gastro-En-
terology and Hepatopancreatology, Erasme Hospital, Brussels, 
Belgium; 5Department of Gastro-Enterology and Hepatology, Uni-
versity Hospitals UZAntwerpen, Antwerp, Belgium; 6Department of 
Gastro-Enterology and Hepatology, Hôpital Saint-Pierre, Brussels, 
Belgium; 7Department of Gastro-Enterology and Hepatology, AZ 
Delta, Roeselare, Belgium; 8Department of Gastro-Enterology and 
Hepatology, AZ Damiaan, Oostende, Belgium; 9Department of 
Gastro-Enterology and Hepatology, University Hospitals KULeuven, 
Leuven, Belgium; 10Department of Gastro-Enterology and Hepa-
tology, Hôpital HIS Bracops, Brussels, Belgium; 11Department of 
Gastro-Enterology and Hepatology, AZ Sint Maarten, Mechelen, 
Belgium; 12Department of Gastro-Enterology and Hepatology, 
Jessa Hospital, Hasselt, Belgium; 13Department of Gastro-Enter-
ology and Hepatology, AZ Maria Middelares, Gent, Belgium; 
14Department of Gastro-Enterology and Hepatology, AZ Groe-
ninge, Kortrijk, Belgium; 15Faculty of Sciences, Mathematics and 
Statistics, Centre for Statistics, Hasselt Universlty, Hasselt, Belgium; 
16Department of Gastro-Enterology and Hepatology, Ziekenhuis 
Oost-Limburg, Genk, Belgium
Introduction Hepatitis C viral infection (HCV) remains one of 
the main causes of chronic liver disease worldwide . It has now 
become a curable disease due to the development of direct 
acting antivirals (DAA) . Therefore, the WHO has set a target 
to eliminate HCV completely . To reach this target, people who 
inject drugs (PWID) need to be treated as they are the largest 
risk group for HCV in the Western world . Furthermore, treat-
ment of HCV in PWID is recommended by the treatment guide-
lines . The aim was to study the uptake and outcome of treatment 
for HCV in PWID and the general population . Method We 
performed a Belgian, nation-wide, retrospective cohort study 
in 12 hospitals . All patients who were treated in these hospi-
tals with simeprevir-sofosbuvir, daclatasvir-sofosbuvir, or ombi-
tasvir/paritaprevir ritonavir – dasabuvir between December 
2013 and November 2015 were included . These regimens 
were chosen based on the Belgian reimbursement criteria . All 
centers were experienced in treating HCV infected PWID . In 
case antiviral treatment was started, data were collected in 
a central database . PWID were subdivided in active users, 
defined by drug use during therapy with DAA, and former 
PWID . A PWID was defined by someone who used intravenous 
drugs at least once . Results The study population consisted of 
419 patients: 111 PWID, subdivided in 23 active users and 
88 former PWID, and 308 non-PWID treated with one of the 
above DAA regimens ± ribavirin . PWID (active and former) 
were younger (p=0 .001), predominantly male (p=0 .001), had 
a lower BMI (p=0 .006), abused more alcohol (p=0 .001), used 
more benzodiazepines (p=0 .001) and were more infected 
with genotype 1a, 3 and 4 (p=0 .001) . Active PWID were less 
treatment experienced (p=0 .05) and used less comedications 
(p=0 .043) . There were no differences in fibrosis score (F3, 
F4) (p=0 .454) between all groups . PWID had a similar rate 
of side-effects (p=0 .961) . There was a trend towards more 
psychological complaints in PWID (p=0 .051) . Similar rates 

of treatment completion (p=0 .095) and SVR (p=0 .372) were 
achieved irrespective of active substance abuse . Conclusion 
Although DAA are safe and effective also in (active) drug users, 
PWID are still highly underrepresented in a Belgian treatment 
cohort, even the era of new DAA therapy . As this risk-group is 
at the heart of the HCV epidemic, more efforts are necessary 
to reach this group .
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Alcohol use and hepatitis C virus treatment outcomes 
among 15,151 patients receiving direct antiviral agents
Judith Tsui1, Emily Williams2, Pamela Green2, Kristin Berry2, Feng 
Su1, George N. Ioannou1,2; 1University of Washington, Seattle, 
WA; 2Veterans Affairs Puget Sound Healthcare System, Seattle, 
WA
Background: Whether alcohol use negatively impacts hepatitis 
C virus (HCV) treatment outcomes in the era of direct antiviral 
agents (DAAs) is unknown . Alcohol Use Disorders Identification 
Test Consumption (AUDIT-C) questionnaires have been recom-
mended to be administered annually in the VA since 2008 to 
screen for unhealthy alcohol use . This study examined asso-
ciations between levels of drinking ascertained by screening 
AUDIT-C questionnaires administered within one year prior to 
DAAs and response to DAAs in the national Veterans Affairs 
(VA) healthcare system . Methods: Out of 17,487 patients who 
initiated HCV DAAs during the 18-month period from January 
1, 2014 to June 30, 2015, 15,151 (87%) had completed 
an AUDIT-C questionnaire within one year prior to initiating 
therapy and comprised the final study sample . DAAs included: 
sofosbuvir (SOF), ledipasvir/sofosbuvir (LDV/SOF) or ombit-
asvir-paritaprevir-ritonavir, and dasabuvir (PrOD) . Sustained 
virologic response (SVR) was defined as a viral load below 
the limit of quantification performed ≥12 weeks after the end 
of treatment . AUDIT-C scores were categorized as 0 (absti-
nence), 1–3 (low-level drinking) and 4–12 (unhealthy drinking) 
in men or 0, 1-2 and 3-12 in women . Rates of SVR and 95% 
confidence intervals were calculated and we performed multi-
ple logistic regression models, with and without imputing miss-
ing SVR data . Results: The sample was mostly male (96 .7%), 
28 .9% were black, 30% had cirrhosis, mean age was 61±7 
years and the distribution of HCV genotypes was 1 (79 .8%), 
2 (12 .5%), 3 (7 .0%) and 4 (0 .8%) . Alcohol abstinence was 
reported in 10,387 (68 .5%), low-level drinking in 3422 
(22 .6%) and unhealthy drinking in 1342 (8 .9%) . There were 
no significant differences in SVR rates between abstinent (SVR 
91%, 95% CI 91-92%), low-level drinking (SVR 93%, 95% CI 
92-94%) or unhealthy drinking (SVR 91%, 95% 89-92) catego-
ries in the entire sample, or among subgroups defined by HCV 
genotype, cirrhosis, or HIV status . AUDIT-C categories were 
not significantly associated with SVR after adjustment for most 
important predictors of SVR in multivariable logistic regres-
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sion models . Conclusions: A substantial proportion (31 .5%) of 
HCV-infected patients treated with DAAs in 2014-15 reported 
not being abstinent from alcohol based on a screening AUDIT-C 
questionnaire performed within a year prior to initiating DAAs . 
However, rates of SVR were high, even among persons with 
low-level and unhealthy alcohol use and AUDIT-C score was 
not associated with SVR .
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Impact of Sustained Virological Response to Direct 
Acting Antivirals on Insulin Resistance in Patients with 
Chronic HCV
Mostafa G. Elhelbawy, Ayman Alsebaey, Wael Abdel-Razek, 
Mohammed Saad Hashem, Hassan A. El Shennawy, Imam 
Waked; Hepatology, National Liver Institute, Menoufiya, Egypt
Introduction: Insulin resistance (IR) is a common complication 
in patients with chronic HCV . The change in IR after treatment 
with direct acting antivirals (DAAs) is not known . Aim: To assess 
the impact of response to DAAs on the IR status in patients with 
chronic HCV . Methods: Five hundred and eighteen patients 
(366 treatment-naïve and 152 pegylated interferon (PEG) and 
ribavirin (RBV) experienced) with positive HCV RNA for more 
than 6 months were enrolled . Patients with uncontrolled diabe-
tes or other comorbidities, hepatic or extrahepatic malignancy, 
decompensated liver disease, or prior non-response to DAAs 
were excluded . The Homeostatic Model Assessment (HOMA) 
was calculated before and 12 weeks after treatment and IR 
was defined as HOMA>1 .9 . Patients were treated accord-
ing the treating physician’s choice, and received one of the 
following DAAs protocols; 12 weeks of ombitasvir/ritonavir/
paritaprevir/RBV (n=28), sofosbuvir (SOF)/simeprevir (n=37), 
SOF/ravidasvir (n=101), SOF/PEG/RBV (n=195) or 24 weeks 
of SOF/RBV (n=157) . Results: Patients’ age was 50 .7±10 .4 
years . They were mostly males (n=395, 76 .3%), non-diabetics 
(n=390, 75 .3%), non-F4 fibrosis (n=274, 52 .9%) and most 
with pre-treatment IR (n=415, 80 .4%) . Sustained virological 
response at 12 weeks post-treatment (SVR12) was achieved in 
471 patients (90 .9%) . There was no significant difference in 
pre-treatment HOMA between responders and non-responders 
(3 .8±2 .6 vs . 4 .5±3 .3 respectively, p=0 .122) . HOMA improved 
significantly more in patients with SVR than in non-respond-
ers (median decrease (IQR) = -1 .09 (1 .8) vs . -0 .08 (2 .26), 
p=0 .002) . The number of patients with IR decreased signifi-
cantly in patients who achieved SVR (table) much more than 
in non-responders (p<0 .0001) . All treatment protocols were 
associated with comparable HOMA improvement (p=0 .222) . 
Significant predictors of SVR12 included age <50 years 
(p=0 .038; OR: 2 .1, 95% CI: 1 .042-4 .226), serum albumin 
≥3 .5 g/dL (p=0 .035; OR: 2 .14, 95% CI: 1 .057-4 .338) and 
liver stiffness <10 kPa (p=0 .017; OR: 2 .59, 95% CI: 1 .183-
5 .682) but not pre-treatment IR (p=0 .075; 95% CI: 0 .838-
1 .009) Conclusion: Insulin resistance improves significantly in 
patients who achieve an SVR with different DAA regimens .

Number of Patients with IR Before and After Therapy

IR, insulin resistance; SVR, sustained virological response .
Patients with IR in responders vs . non-responders: pre treatment: 
p=0 .562, post treatment: p<0 .0001
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Directly observed therapy of chronic hepatitis C with 
interferon-free all-oral regimens at a low-threshold 
drug treatment facility is highly effective for treatment 
of patients with borderline compliance receiving opioid 
substitution therapy
Stephan Moser1, Angelika Schütz2, Katharina Marchart2, Gerhard 
Rechberger3, Doris Kalchbrenner3, Sabrina Ambrosch2, Julian 
Luhn2, Enisa Gutic1, Hans Haltmayer2, Michael Gschwantler1; 
1Department of Internal Medicine IV, Wilhelminenspital, Vienna, 
Austria; 2Ambulatorium Suchthilfe Wien, Suchthilfe Wien gGmbH, 
Vienna, Austria; 3Verein Dialog Wien, Vienna, Austria
Background: An important subgroup of people who inject 
drugs (PWID) receives opioid substitution therapy (OST) under 
direct observation of a physician or nurse at a low-threshold 
drug treatment facility or pharmacy on a daily basis . Most of 
these patients suffer from psychiatric comorbidities and are 
reluctant or unable to go to specialized hepatitis centers . Our 
hypothesis was that chronic hepatitis C in these difficult-to-treat 
patients could be optimally managed if modern, interferon-free 
regimens were applied together with OST under direct obser-
vation of a physician or nurse at a low-threshold drug treat-
ment facility . Methods: Fifty-nine PWID with chronic hepatitis C 
and borderline compliance (male/female: 47/12; mean age: 
39 .1 ± 9 .8 years; genotype (GT) 1/3/4: 46/12/1) started 
interferon-free treatment of chronic hepatitis C at the “Ambu-
latorium Suchthilfe Wien” – a low-threshold drug treatment 
facility in Vienna, Austria . Four patients were coinfected with 
HIV and 15 had liver cirrhosis . Patients received antiviral treat-
ment together with OST under direct observation of a physi-
cian or nurse . Treatment-naïve GT1-patients without cirrhosis 
were treated with sofosbuvir/ledipasvir for eight weeks . For the 
other patients, the individual treatment regimen was selected 
according to GT, fibrosis stage, pretreatment, HIV-status and 
current reimbursement policy of insurances . Results: Following 
this concept of directly observed therapy, adherence to anti-
viral therapy was excellent: Only two scheduled dates, out 
of 3 .662 dates (0 .06%), for ingestion of the antiviral therapy 
in combination with OST were missed by the 59 patients . Till 
now, 29 patients (male/female: 24/5; mean age: 39 .1 ± 7 .0 
years; GT1/3/4: 23/5/1; liver cirrhosis present in 8 patients) 
have completed treatment and a 12-week follow-up period . 
Virologic healing of hepatitis C infection (sustained virologic 
response, SVR12) could be confirmed in all 29 patients (SVR12 
rate: 100%) . Conclusion: Directly observed therapy of chronic 
hepatitis C with interferon-free all-oral regimens at a low-thresh-
old drug treatment facility represents a promising new concept 
for treatment of patients with borderline compliance receiving 
OST . By this concept chronic hepatitis C can be cured in a 
group of difficult-to-treat patients, who are unable to be treated 
at hepatologic centers . It should be stressed that successful 
treatment of these patients is not only beneficial for themselves 
but also for the general population because further transmission 
of the virus may be prevented .
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Efficacy and Safety of DAAs therapy in Hepatitis C: A 
Multicenter Real-world Cohort of Chronic Hepatitis C 
Patients.
Tatsuya Ide1, Yuichiro Eguchi3, Masaru Harada2, Yuichi Honma2, 
Shinji Iwane3, Michiaki Okada3, Teruko Arinaga-Hino1, Miya-
jima Ichiro1, Ogata Kei1, Reiichiro Kuwahara1, Keisuke Amano1, 
Takuji Torimura1; 1Division of Gastroenterology,, Kurume Univer-
sity School of Medicine, Kurume, Japan; 2The Third Department of 
Internal Medicine, School of Medicine, University of Occupational 
and Environmental Health, Kitakyusyu, Japan; 3Hepatology, Saga 
Medical School, Saga, Japan
Purpose: In clinical trials, direct-acting antivirals (DAA) display 
efficacy rates of 90-99% against chronic hepatitis C (CHC), but 
it is unclear whether similar results are seen in routine practice . 
Our goal is to verify the efficacy and safety of DAAs treat-
ment for CHC in a multicenter real-world patients cohort from 
Japan . Methods: We prospectively enrolled 2,192 consecutive 
CHC patients in whom 24 weeks’ daclatasvir and asunaprevir 
(DCV/ASV) (n=1,057), 12 weeks’ sofosbuvir and ledipasvir 
(SOF/LDV) (n=701) for genotype 1 disease, or 12 weeks’ 
sofosbuvir and ribavirin (SOF/RBV) (n=434) for genotype 2 
disease was initiated during the period from September 2014 
to April 2016 . Results: 960 patients (43 .8%) were male, and 
the patients’ mean age was 66 .8 (range: 19-89) years . In 
addition, 766 patients (34 .9%) had been pretreated with inter-
feron–based regimens . Liver cirrhosis was observed in 478 
patients (21 .8%), and 275 patients (12 .5%) had a history of 
hepatocellular carcinoma . Among the patients treated with 
DCV/ASV, the treatment discontinuation rate due to adverse 
events was 4 .8% (40/834) . The most common reason for dis-
continuation was increased alanine transaminase levels . The 
12-week sustained viral response (SVR12) rate was 89 .0% 
(738/872) . The SVR rates of the patients with and without 
cirrhosis were 89 .0% (235/264) and 90 .1% (548/608) 
(p=0 .6), respectively . The absence of NS5A-Y93 variants 
and not having been treated with simeprevir were found to 
be significantly associated with a SVR (p<0 .001) . Among the 
patients treated with SOF/LDV, treatment discontinuation was 
only necessary in two patients (due to esophagitis and pneu-
monia, respectively), and the SVR4 or 12 rate was 99 .1% 
(318/321) . One patient with cirrhosis and NS5A-L31 and Y93 
variants relapsed after the therapy . Among the patients treated 
with SOF/RBV, the treatment discontinuation rate was 1 .7% 
(5/291), and the SVR4 or 12 rate was 96 .2% (280/291) . Of 
the 11 patients who did not achieve a SVR, 8 completed the 
treatment . Of these 8 patients, 4 were cirrhotic, and the RBV 
dose was reduced in 3 patients . Cirrhosis was found to be 
significantly associated with a non-SVR (p=0 .03) . Conclusion: 
This cohort, which included a substantial proportion of cirrhotic 
patients, generally exhibited high response rates . HCV variants 
were associated with a non-SVR among patients that were 
treated with DCV/ASV, and cirrhosis was associated with a 
reduction in the SVR rate among patients that were treated with 
SOF-based regimens .
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Decreased health resource utilization by peri-transplant 
(PT) HCV patients after successful direct acting antiviral 
(DAA) therapy
Suman Verma1, Graham R. Foster2, Matthew D. Sadler1, Michael 
A. Heneghan1, William Irving3, Aisling B. Considine1, Kate 
Childs1, Abid Suddle1, Ivana Carey1, Kosh Agarwal1; 1Institute of 
Liver Studies, King’s College Hospital, London, United Kingdom; 
2The Blizard Institute, Queen Mary University of London, London, 
United Kingdom; 3NIHR Nottingham Digestive Diseases Biomed-
ical Research Unit, University Hospital Nottingham, Nottingham, 
United Kingdom
Introduction DAA therapies in patients with advanced liver 
disease are effective and safe . However, impact on natural 
history and health economic benefits of treating this advanced, 
PT population remain unclear . This study assessed healthcare 
resource utilization from a clinical and cost perspective during, 
and 6 months (mths) post, DAA therapy compared to untreated 
HCV patients accepted onto the UK transplant waiting list . 
Methods The NHS England Expanded Access Program (EAP) 
enabled provision of 12 weeks therapy with Sofosbuvir (SOF) 
and an NS5A inhibitor, (Ledipasvir or Daclatasvir at clinicians 
discretion),+/- ribavirin (RBV) to a cohort of HCV positive 
patients with advanced, decompensated liver disease (Childs 
Pugh (CP) B7 and above) . Of these, 178 patients fulfilled the 
NHSBT criteria for liver transplantation (LT), with 78 treated at 
King’s College Hospital (KCH) (median CP B7, range B7-C13) . 
Data collection on clinical interventions, support and ancillary 
therapies was prospective for the duration of therapy and 6 
mths post . Additionally, similar data were collected from a 
comparable retrospective ‘control’ cohort of 40 untreated HCV 
KCH patients meeting the NHSBT criteria with CP≥B7 (median 
B7, range B7-C10) from inclusion onto the LT waiting list, 
until LT or death (majority within 9 mths) Results During DAA 
therapy minimal blood product and phone call support were 
needed (24 phone calls to nurse specialists and 44 to consul-
tants, mean 11 .5 and 11 .6 mins respectively) . Of the KCH 
EAP patients, 85% achieved SVR, with 27 patients at 6 mths 
follow-up having complete resolution of the decompensation 
present at treatment initiation (ascites and encephalopathy) . 
13 .6% with SVR were transplanted, 2 .9% delisted and 3% 
died (due to overdose or progression) compared to 56% trans-
planted, 11% delisted and 33% deaths in the control cohort . 
Clinical deterioration and worsening MELD necessitated more 
control cohort patients to be prioritized whilst on the waiting 
list . This was reflected in the duration of emergency admissions 
(encephalopathy; sepsis/SBP and variceal bleed) to ITU (mean 
0 .45 days for patients with SVR vs 2 .05 for control cohort) and 
to wards (mean 1 .66 vs 19 .82 days respectively) . Overall a 
mean cost saving of £8473 per successfully treated patient 
was identified . Discussion This early analysis of health resource 
usage by PT patients treated with SOF and NS5A inhibitor 
+/- RBV demonstrates benefits in survival, quality of life and 
health resource utilization in this challenging cohort . Full health 
resource usage data from 178 PT EAP patients will be pre-
sented . The longer term impact of successful DAA therapy on 
natural history is still unclear .
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Alnylam; Board Membership: Boehringer Ingelheim; Grant/Research Support: 
Roche, Chughai, Springbank; Speaking and Teaching: Roche, Gilead, Tibotec, 
Merck, BMS, Boehringer Ingelheim, Gilead, Janssen
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916
A program of Testing and Treat Intended to Eliminate 
Hepatitis C in a Prison: The JAILFREE-C study
Susana LLerena1,2, Carmen Cobo3, Silvia Alvarez1,2, Angel Este-
banez-Gallo1,2, Miguel M. Soler3, Jose Ramon Pallas3, Santiago 
Echevarria1,2, Ana Sáez1,2, Jesus Agüero1,2, Natalia Chueca4, 
Raul Pellon1,2, Juan Crespo1,2, Antonio Cuadrado1,2, Federico 
García4, Javier Crespo1,2; 1Gastroenterology and Hepatology 
Unit., University Hospital Marqués de Valdecilla/Instituto de 
investigación Marqués de Valdecilla (IDIVAL), Santander, Spain; 
2Department of Molecular Biology, Radiology and Medicine, Uni-
versity of Cantabria, Santander, Spain; 3Medical Service, El Dueso 
Penitentiary Centre, Santoña, Spain; 4Microbiology Unit, Com-
plejo Hospitalario Universitario Granada-Hospital San Cecilio, 
Instituto de Investigación Biosanitaria IBS, Granada, Spain
Thanks to the National Strategy Plan for tackle Hepatitis C in 
Spain (2015/16), around 50,000 infected patients are to be 
cured, mainly F3-F4 and as general population . However, that 
Plan also considers as a priority the infected patients in pris-
ons . Accordingly we planned a project in a Northern region 
of Spain (Cantabria) with 600k inhabitants and focused to the 
regional long-stay prison of El Dueso . Our objectives were to: 
1) Perform a systematic screening and evaluation of infections 
related to blood-borne viruses, 2) Evaluate the efficacy and 
safety of an IFN-free antiviral regimen, including the impact on 
the rates of reinfections at short/long term . Methods: The proj-
ect was planned to start in 1Q 2016 following 3 consecutive 
phases: 1) viral testing and characterization, 2) treatment of 
HCV infected inmates, 3) follow-up of patients for 30 months . 
All new entries in the prison are to be tested immediately and 
treatment initiated in the first week if HCV-positive . The list of 
variables to be analyzed include: 1) Demographics, clinical, 
and virological variables, including NS5a baseline resistance 
and deep analysis of nucleotide sequence quasispecies com-
plexity of HVR1 region, 2) Endothelial dysfunction and neuro-
cognitive function tests before treatment and 6 months after, 
3) Efficacy, safety and QoL throughout the study, and 4) Rates 
of persistent HCV infection, reinfection and super-infection . 
Results: Up to now 436 inmates have been included being full 
tested for blood-borne viruses . The majority of inmates were 
male (98%) with a median age of 59 yrs . Seventy patients 
were anti-HCV positive (16%), of these 52 (74%) were HCV 
RNA positive . HCV genotypes were GT3 (56%), GT1 (36%), 
and GT4 (8%) . Seven patients were HIV-coinfected (13%), and 
none HBV-coinfected . Fibrosis distribution was: F0-1 51 .9%; 
F2 11 .5%; F3 13 .4% and F4 23% . The mean MELD score was 
8 . All viremic patients have been treated with LDV/SOF+/-
RBV 12 wks (49 patients) or 8 wks (3 patients) . All patients 
achieved EOT response . No serious AEs were reported and 
no patients discontinued due to AEs . Baseline NS5A RAS were 
found in 19% of the patients and were more frequent in HCV 
GT3 (36%) . Viral diversity of the HVR1 region was high, irre-
spective of the HCV genotype . In 4Q 2016 SVR12 will be 
available for all treated inmates, including the remaining vari-
ables of this long-term study . Conclusions: In this Spanish prison 

the HCV prevalence is x15 times the described in the general 
population, showing a different profile of HCV genotypes and 
a high viral diversity in HVR1 . An elimination program of this 
nature is intended as a pilot experience that could be extended 
to other prisons .
Disclosures:
Javier Crespo - Advisory Committees or Review Panels: Abbvie, Janssen, BMS; 
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917
Influence of ITPase activity on decreases of hemoglobin 
during treatment with Interferon-free DAA-based and 
ribavirin in HCV-related cirrhosis
Nicola Coppola1, Stefania De Pascalis1, Vincenzo Messina2, 
Giovanni Di Caprio1, Salvatore Martini1, Giorgio de Stefano3, 
Mario Starace1, Gianfranca Stornaiuolo1, Vincenzo Sangiovanni3, 
Maria Stanzione1, Rosa Zampino1, Federica Calò1, Luca Rinaldi1, 
Marcello Persico4, Alessandro Federico1, Antonio Riccardo 
Buonomo5, Guglielmo Borgia5, Giovanni B. Gaeta1, Pietro Filip-
pini1,2, Ivan Gentile5; 1Second University of Naples, Naples, Italy; 
2Infectious Diseases, AO CAserta, Caserta, Italy; 3AO dei Colli, 
Naples, Italy; 4Internal Medicine, University of Salerno, Salerno, 
Italy; 5University Federico II of Naples, Naples, Italy
BACKGROUND: The aim of the present study was to investi-
gate the association between theinosinetriphosphatase (ITPA) 
activity and the degree of anemia occurring during DAA/
RBV-based therapy in patients with cirrhosis . METHODS:In a 
multicentric, prospective study we enrolled 227 patients with 
HCV-related cirrhosis treated with DAA and RBV [median 
age 66 years (IQR 57–71), 52 .9% male, median BMI 26 .4 
(IQR 23 .9–28 .4), 4 .5% withChild B cirrhosis, 6 .6% post-liver 
transplants, 2 .7% HIV] . HCV genotype 1a was identified in 
10 .2%,1bin 58 .2%, 2 in 23 .6%, 3 in 7 .1% and 4 in 0 .9% . 
The median of baseline hemoglobin levels were 14 .1 g/dl 
(IQR 12 .9-15 .0) . Seventy-two (32%) patients were treated with 
Sofosbuvir(SOF) plus RBV, 25 .4% withOmbitasvir, Paritaprevir, 
Ritonavirand Dasabuvirplus RBV, 22 .2% withSOF+Simepre-
virplus RBV, 10 .2% with SOF+Ledipasvir plus RBV, 8% with 
SOF+Daclatasvir plus RBV and 2 .2% whit Ombitasvir, Pari-
taprevir, Ritonavir plus RBV . The median dose of RBV/mg/
kg was 12 .9 (IQR 11 .6-14 .6) .All patients were screened for 
both the rs1127354 and rs7270101ITPA single nucleotide 
polymorphisms using a direct sequencing . The predicted ITPA 
activity was based in according to previous study (Thompson 
2010) . RESULT. One-hundred fifty (66 .1%) patients (Group 1) 
had a normal (100%)ITPase activity, 48 (21 .1%; Group 2) 
had moderate (60%)activityand 29 (12 .8%; Group 3) minimal 
(<30%)activity .In the three groups the decline of hemoglobin 
was evaluated from baseline to day 15 (delta 15) and to day 
30 (delta 30) of treatment . In Group 1 the delta 15 and 30 
were respectively -1 .26 (SD ±0 .97) and -1 .9 (±1 .2), decays 
more severe than those observed in group 2(-0,7+0 .99; 
p=0 .006 and -1 .5±1 .4; p=0 .10, respectively) and in group3(-
0 .36±0 .53;p=0 .000; and -0 .6±0 .74;p=0 .000) . Also the prev-
alence ofanemia-related events (reduction of RBV dose and/
oruse of erythropoietin and/or of blood transfusions)was more 
frequently observed in group 1 (12 .7% at day 15 and 28 .7% 
at day 30) than in group 2 (6 .3% and 25%, respectively) 
and group 3(3 .4% and 6 .9%,p=0 .047) .A logistic regression 
analysis including the ITPA activity, age, sex, dose of Riba-
virin andeGFRidentified the the ITPA activity and the dose of 
ribavirinas the only independent predictors of anemia-related 
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events (OR:4 .66, IC 95%:1 .12-19 .31,p=0 .03; OR:1 .25, 
IC 95%:1 .11-1 .89,p<0 .001; respectively) CONCLUSION. 
This study suggests that the polymorphisms in the ITPA gene 
influences the severity of anemia during the first month of a 
DAA-based treatment in HCV-related cirrhosis . Thus, ITPA poly-
morphism may drive the use of RBV in difficult-to-treat patients, 
such as cirrhotic and/or non responder patients
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Research Support: JANSSEN, ROCHE
Marcello Persico - Advisory Committees or Review Panels: abbvie; Grant/
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918
Hepatitis B reactivation after interferon-based therapy 
versus pan-oral direct acting antiviral agents in chronic 
hepatitis C patients co-infected with hepatitis B virus: a 
systematic review and meta-analysis
Cheng Wang1,2, Bing Li3, Jing Chen1, Huiming Liu4, Dong Ji3,5, 
Qing Shao3, Xiaoyong Zhang2, Vanessa Wu1, Yudong Wang1, 
Lei Lu1, Jian Sun2, Jinlin Hou2, Guofeng Chen3, George Lau1,3; 
1Division of Gastroenterology & Hepatology, Humanity & Health 
Medical Centre, Hong Kong, Hong Kong; 2State Key Laboratory of 
Organ Failure Research, Guangdong Provincial Key Laboratory of 
Viral Hepatitis Research, Department of Infectious Diseases, Nan-
fang Hospital, Southern Medical University, Guangzhou, China; 
3Second Liver Cirrhosis Diagnosis and Treatment Center, 302 
Hospital, Beijing, China; 4Department of Medicine, Xixi Hosipital, 
Hangzhou, China; 5Liver failure treatment and research centre, 
302 Hospital, Beijing, China
Background and Aims: Hepatitis due to hepatitis B virus (HBV) 
reactivation has been reported in chronic hepatitis C (CHC) 
patients coinfected HBV, treated with either interferon-based 
therapy or pan-oral direct acting antivirals (DAAs) . We com-
pare the rate of hepatitis due to HBV reactivation and HCV 
sustained virologic response (SVR) in CHC patients co-infected 
with HBV, treated with interferon-based therapy versus DAAs . 
Methods:  A systematic search of English literature from Jan 
1st 1990 to Dec 31st 2015 in Pubmed, Embase, Ovid, and 
Cochrane databases was conducted in March 2016 . Two 
independent reviewers systematically identified studies that 
examined the efficacy and safety of HCV antiviral therapies in 
HBV/HCV co-infected patients . A meta-analysis was conducted 
using a random effects model to assess the primary outcome 
(HBV reactivation rate and incidence of hepatitis due to HBV 
reactivation) and secondary outcomes (HCV SVR rate for 24 
weeks in patients treated with interferon and for 12 weeks in 
patients treated with DAAs) . Case reports were included in the 
systematic review but excluded in the meta-analysis . Meta-anal-
ysis was done by Stata 13 . Results: The search yielded 35 
studies involving 1121 CHC patients . Majority of the studies 
(n=30) were using interferon . All studies reported SVR rates, 
26 studies reported HBV reactivation, and 22 studies reported 
occurrence of hepatitis due to HBV reactivation . Excluding 
results from case reports, the overall SVR rate was 47% in 
HBV/HCV co-infected patients, and the SVR rate was lower in 
patients treated with interferon (43%) than those treated with 
DAAs (100%, p<0 .001) . The overall HBV reactivation rate was 

12 .3% and no difference in HBV reactivation was observed in 
patients treated with interferon (12 .4%) and those treated with 
DAAs (12 .2%, p=0 .90) . Overall incidence of hepatitis due to 
HBV reactivation was 0 .3% (0-1 .1% in patients treated with 
interferon vs . 0 .2-33 .2% in those treated with DAAs, p=0 .02) . 
Most cases of HBV reactivation occurred during the follow-up 
of interferon treatment (3 weeks to 72 months post-treatment) 
while all cases were observed during DAAs treatment (4 to 11 
weeks during treatment) . Conclusions: In CHC patients co-in-
fected with HBV, HCV SVR rate was higher in those treated 
with DAAs than those treated with interferon . Though there 
was no difference in HBV reactivation rates between DAAs and 
interferon based therapies, incidence of hepatitis due to HBV 
reactivation was higher in DAA treatment and HBV reactivation 
occurred much earlier in patients treated with DAAs than those 
treated with interferon .
Disclosures:
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919
Improvement of carotid intima-media thickness and 
ankle-brachial index in patients with hepatitis C virus 
after IFN-free treatment.
Rocío Muñoz1, Javier Ampuero1, Raquel Millán1, Maria del Car-
men Rico1, Mercedes Romera3, Carlota Jimeno2, Antonio Gil-Gó-
mez1, Manuel Romero-Gomez1; 1Translational research in liver 
and digestive diseases, Institute of Biomedicine of Seville- Univer-
sity Hospital Virgen del Rocio., Seville, Spain; 2Digestive disease, 
University Hospital Virgen del Valme, Seville, Spain; 3Neurology, 
University Hospital Virgen del Valme, Seville, Spain
Background: Associations have been found between HCV 
infection and systemic atherosclerosis, endothelial dysfunction 
and hypertension . The carotid intima-media thickness (CIMT) is 
currently one of the most widely used noninvasive measures of 
atherosclerosis . The ankle brachial index (ABI) is a sensitive tool 
for peripheral artery disease and can also be used to assess 
systemic atherosclerosis . Aim: To analyze the impact of IFN-
free treatment on the cardiovascular risk in HCV mono-infected 
patients . Methods: We recruited prospectively 82 consecu-
tive patients eligible for direct-acting antivirals . We measured 
the cardiovascular risk according to: a) carotid intima-media 
thickness (CIMT), >0 .9mm was considered pathological; b) 
ankle-brachial index (ABI), <0 .9 was considered pathologi-
cal . We classified patients in two groups accordingly: a) non- 
improvement/worsening CV risk group, showing pathological 
CIMT or ABI after the treatment; b) improvement/non-worsening 
CV risk group, showing normal CIMT or ABI after the treatment . 
In addition, we obtained biochemical parameters at baseline 
and at 12 weeks after finishing the treatment . Results: We 
obtained 30 patients with paired CV risk assessment, before 
and after the treatment . At baseline, 45 .5% (10/22) of patients 
showed pathological ABI, decreasing up to 27 .3% (6/22) at 
week 12 (p=ns) . We also found an improvement in CIMT; 
12% (3/25) at baseline vs. 8% (2/25) at week 12 showed 
a pathological CIMT . Combining both tests, 60% (12/20) of 
patients showed pathological CIMT or ABI at baseline and this 
value decreased to 35% (7/20) at week 12 (p=ns) . Patients 
who responded to the treatment, in terms of CV risk, had a 
worse baseline profile of soluble biomarkers (Table) . Conclu-
sion: These preliminary results (ongoing study) showed that 
patients with basal pro-atherogenic conditions had a greater 



462A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

improvement in cardiovascular risk assessed by ankle-brachial 
index and carotid intima-media thickness .

Baseline Characteristics

Data are shown as mean ± SD . variables were analyzed with 
Mann–Whitney U tests .
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Reduction of liver stiffness by direct-acting antivirals for 
chronic hepatitis C 
Naoto Kawabe, Toshiki Kan, Tomoki Takamura, Sayuri Nomura, 
Senju Hashimoto, Michihito Murao, Takuji Nakano, Kazunori 
Nakaoka, Masashi Ohki, Ochi Yuka, Takamitsu Kurashita, Aiko 
Fukui, Toru Nishikawa, Keisuke Osakabe, Naohiro Ichino, Ken-
taro Yoshioka; Department of Liver, Biliary Tract and Pancreas 
Diseases, Fujita Health University School of Medicine, Toyoake, 
Japan
Background and Aim: Liver stiffness (LS) by transient elastogra-
phy (TE) and velocity of shear wave (Vs) by acoustic radiation 
force impulse (ARFI) have been reported to correlate with fibro-
sis stages in various liver diseases . The aim of the present study 
was to evaluate the effect of direct-acting antivirals (DAAs) 
on LS and Vs in chronic hepatitis C (CHC) . Methods: LS (kPa) 
and Vs (m/s) were measured in 582 patients with CHC . The 
changes of LS and Vs were assessed in 300 patients treated 
with DAAs . 125 patients were treated with daclatasvir (DCV) 
and asunaprevir (ASV), 115 with sofosbuvir (SOF) and ledipas-
vir (LDV) for HCV genotype 1, and 60 with SOF and ribavirin 
(RBV) for genotype 2 . Results: DCV/ASV, SOF/LDV, SOF/RBV 
treatments achieved high rates of sustained virologic response 
(SVR) (89, 95, 97%, respectively) . LS significantly decreased 
and Vs did not significantly decrease at end of treatment (EOT) 
(10 .0, p=0 .0005; 1 .76, p=0 .11), LS and Vs significantly 
decreased at 6 months after EOT (10 .3, p<0 .0001; 1 .69, 
p<0 .0001) and at 12 months after EOT (12 .3, p=0 .0034; 
1 .98, p=0 .0062), compared with baseline (12 .7, 1 .86) in 
patients with DCV/ASV . LS decreased in tendency (10 .2, 
p=0 .081) but Vs did not significantly decrease (1 .62) at EOT 
compared with baseline (12 .0, 1 .60) in patients with SOF/
LDV . LS significantly decreased (10 .0, p=0 .0097) but Vs did 
not significantly decrease (1 .75) at 6 months after EOT com-
pared with baseline (11 .1, 1 .63) in patients with SOF/RBV . 
Fibrosis stages were deduced from Vs values according to 
cut-off values for fibrosis stages in patients with DCV/ASV . The 
cutoff values determined by ROC analysis were 1 .28 for F2, 
1 .44 for F3, and 1 .73 for F4 in 108 patients who underwent 
liver biopsy . Two points or greater reduction of deduced stage 
was observed in 19% of patients with DCV/ASV, whose pre-
treatment deduced stages were F3-F4 . Higher platelets counts, 
lower total bilirubin levels, and lower gamma globulin levels 
were significantly associated with a 2-point or greater reduc-
tion of deduced fibrosis stage . LS and Vs at baseline did not 
predict SVR in each treatment . Conclusions: The reduction of LS 
was observed in patients with DAAs, and can be attributed to 
regression of liver fibrosis and inflammation . The reduction of 

Vs was slower than that of LS . This finding may be attributed 
to the stronger association of LS with inflammation compared 
with that of Vs . The significant reduction of deduced fibrosis 
stage was observed in those with milder fibrosis which was 
indicated by higher platelets counts, lower total bilirubin levels 
and gamma globulin levels . TE and ARFI were useful for evalu-
ating the effect of DAAs in CHC .
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Four weeks of sofosbuvir, ledipasvir and ribavirin 
with or without interferon give high cure rates in drug 
users with hepatitis C - a randomized controlled trial 
(4WIDUC)
Anne L. Øvrehus1, Inge Birkemose2, Dorte Kinggaard Holm3, 
Belinda K. Moessner1, Henrik Krarup4, Peer B. Christensen1; 
1Department of Infectious Diseases, Odense University Hospital, 
Odense, Denmark; 2Odense Drug Treatment Center, Odense, 
Denmark; 3Department of Clinical Immunology, Odense University 
Hospital, Odense, Denmark; 4Department of Clinical Biochemistry, 
Aalborg University Hospital, Aalborg, Denmark
Background and aims People who inject drugs (PWID) are 
the driving force of chronic hepatitis C (CHC) in the western 
world, but treatment uptake has been low in . Direct acting 
antivirals (DAA’s) cures more than 90% of patients . Outreach 
treatment programs at drug treatment centers (DTC’s) are fea-
sible but shorter treatment duration is desirable . Four week 
DAA trials have been disappointing so far . We hypothesise 
that maintaining ribavirin (RBV) in a 4 week DAA regimen and 
adding pegylated-interferon 2 alpha(PEG 2a) could give high 
cure rates in drug users . Method The study was conducted at 
one DTC . Thirty two patients were randomized 1:1 to either 
LDV/SOF+RBV or LDV/SOF/RBV+PEG 2a for 4 weeks . RBV 
was dosed weight based and PEG 2a at 180 ug weekly . 
Main inclusion criteria: Treatment naïve patient with CHC (all 
genotypes), in opium substitution therapy(OST) p, age< 50 
years, weight<100 kg, viral load<2mill IU/ml and liver stiff-
ness measure(LSM)< 8 kPa . Subjects were allowed any kind 
of concomitant drug or alcohol use but should be compliant 
to their OST program . Primary endpoint was sustained viro-
logical response at week 12 after end of treatment (SVR 12) 
in the intention to treat (ITT) population . Results Forty seven 
persons were screened, and 32 initiated treatment . At date of 
submission SVR 12 in the ITT population was 92 % (12/13) 
in the interferon arm and 77% (10/13) in the interferon free 
arm . One virological relaps was detected . The remaining three 
failures were due to lost to follow-up or premature withdrawel 
from therapy . The PP SVR12 is so far 100% in the interferon 
arm and 91% in the interferon free arm .Full SVR 12 data will 
be presented at the meeting . Conclusion 4 weeks of sofosbuvir, 
ledipasvir and ribavirin with or without interferon was highly 
effective in curing CHC in this hard to reach but easy to treat 
population of non-cirrhotic drug users on OST with only one 
virological relapse detected in a PP patient . Delivering treat-
ment at a DTC concurrently with OST was feasible and the SVR 
rates suggest this short regiment to be evaluated in larger trials .
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922
Ledipasvir/Sofosbuvir Fixed-Dose Combination (LDV/
SOF FDC) for 8 Weeks for Treatment-Naïve, Non-
cirrhotic Hepatitis C Genotype 6 (HCV-6) and for 12 
Weeks for Those With Cirrhosis and/or Prior Treatment 
Failure: An Open-Labeled Clinical Trial
Mindie H. Nguyen1, Huy N. Trinh2, Son T. Do3, Thuan Nguyen4; 
1Division of Gastroenterology and Hepatology, Stanford University 
Medical Center, Palo Alto, CA; 2San Jose Gastroenterology, San 
Jose, CA; 3Digestive Health Associates of Texas, Plano, TX; 4Liver 
and Digestive Consultants, Houston, TX
Background: HCV affects approximately 30 million persons 
in Southeast Asia where HCV-6 is one of the most prevalent 
genotypes . Treatment data is limited for HCV-6, especially with 
new direct acting antiviral (DAA) agents . LDV/SOF FDC for 12 
weeks has been shown to be effective for multiple HCV geno-
types including treatment-naïve HCV-6 . Our goal is to examine 
treatment outcomes in a diverse HCV-6 population . Methods: 
We prospectively enrolled 60 HCV-6 patients at four medical 
centers in California and Texas, USA . All patients received LDV 
90mg/SOF 400 mg in a single tablet regimen orally once a 
day for 8 weeks if they were treatment-naïve and did not have 
cirrhosis or for 12 weeks if they had cirrhosis (treatment-naïve 
and experienced) or treatment-experienced (cirrhosis and non-
cirrhosis) . Patients with prior solid organ transplantation were 
excluded . Primary outcome was sustained virological response 
12 weeks after therapy (SVR12) . Secondary outcomes 
were adverse events (AE) . All patients gave written consent . 
Results: Overall mean age was 58±10 and 58% were male . 
All patients were Asian and foreign-born . The 8-week group 
included 20 patients (33 .3%) and the 12-week included 40 
patients (66 .7%) . There were no statistically significant differ-
ences in baseline clinical and laboratory characteristics other 
than cirrhosis status and prior treatment history between the 
two groups . Baseline HCV RNA level was 6 .43±0 .73 log IU/
mL and the distribution of HCV-6 subtypes were 23% HCV-
6a/b, 37% HCV-6c, and 4% HCV-6m . Baseline platelet count 
was 191±67 overall, 208±53 for 8-week group and 182±73 
for the 12-week group (p=0 .16) . There were two patients with 
decompensation (5 .0%), 3 patients with liver cancer (7 .5%), 
and 14 with prior treatment (35 .0%) in the 12-week group . 
Currently, SVR12 were available for 59 patients (of 60) . 
SVR12 was 95 .0% for the 8-week group (19/20) and 94 .9% 
for the 12-week group (37/39) . All patients completed the 

intended treatment duration . There were two treatment-unre-
lated SAEs (H. pylori-related bleeding gastric ulcer and leg 
fracture due to mechanical fall), and both patients achieved 
SVR12 . AEs included fatigue (5%), insomnia (3%), headache 
(1 .7%), and nausea (1 .7%) . Conclusion: In this largest clinical 
trial of HCV-6 to date with LDV/SOF FDC orally once daily or 
with DAAs in general, LDV/SOF FDC for 8 weeks was safe 
and effective for patients without cirrhosis or prior treatment 
failure (SVR12=95 .0%), and LDV/SOF FDC for 12 weeks was 
also safe and effective for patients with cirrhosis and/or prior 
treatment failure, including patients with hepatic decompensa-
tion and liver cancer (SVR 12=94 .9%) .
Disclosures:
Mindie H . Nguyen - Advisory Committees or Review Panels: Bristol-Myers 
Squibb, Gilead; Consulting: Gilead Sciences, Inc .; Grant/Research Support: 
Gilead Sciences, Inc ., Bristol-Myers Squibb
Huy N . Trinh - Grant/Research Support: Gilead, Intercept, Abbvie, merk; Speak-
ing and Teaching: Gilead; Stock Shareholder: Gilead
Son T . Do - Advisory Committees or Review Panels: gilead, Asian Health Founda-
tion; Speaking and Teaching: gilead, Asian Health Foundation
Thuan Nguyen - Speaking and Teaching: Gilead, Abbvie
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Project INSPIRE: a Comprehensive Care Coordination 
Program for HCV-Infected Patients
Marie P. Bresnahan, Mary Ford, Payal Desai, Nicolette G. Gantt, 
Fabienne Laraque; Viral Hepatitis Program, New York City Depart-
ment of Health and Mental Hygiene, Queens, NY
Background New York City (NYC) Health Department has an 
established Care Coordination Protocol and Heath Promotion 
Manual for HIV-infected persons . Infection with the Hepatitis C 
Virus (HCV) is a complex disease often occurring in patients 
with substance abuse, HIV, and mental illness, making treat-
ment in a supported setting critical . Project INSPIRE, a Round 
II Healthcare Innovation Award from the Centers for Medicaid 
and Medicare Services, was designed by the Health Depart-
ment to implement and test a comprehensive care coordination 
protocol and health promotion curriculum adapted from HIV 
and tailored for HCV . Primary Aim To demonstrate a model 
of service delivery and payment that can reduce morbidity 
and death from chronic illnesses and reduce costs associated 
with its complications, using chronic HCV infection as a case 
study . Methods Established care coordination protocols and 
health promotion materials used for HIV/AIDS were adapted 
for use with patients with HCV infection with the overall goal of 
improving HCV cure rates and patient self-sufficiency . The pro-
tocol includes: comprehensive assessment, care plan, health 
promotion, treatment readiness counseling, alcohol and drug 
counseling and medication adherance support . Health pro-
motion sessions are designed to provide information on HCV 
infection, treatment for HCV, liver health, alcohol and drug use, 
and how to avoid re-infection . A robust monitoring and evalu-
ation framework is being used to evaluate the program includ-
ing monthly data feedback reports, fidelity analysis, clinical 
outcomes analysis, comparison with a control group, and cost 
analysis . Results INSPIRE was implemented at 12 outpatient 
clinics, serving high need patients, with a high level of fidelity 
to the protocol . Among the 1,805 participants enrolled by 
April 30, 2016, most reached key milestones within 30 days of 
enrollment including completing a comprehensive assessment 
(83%), attending their first clinical appointment for HCV care 
(90%), and receiving a medical evaluation (79%) . Over 95% 
of participants who initiated treatment have received alcohol 
counseling, health promotion, treatment readiness counseling, 
and medication coordination . Two-thirds (66%) of participants 
received their first health promotion session within 15 days of 
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enrollment .The project was implemented at two major medical 
centers, and starting many on treatment with the expectation 
that the vast majority will be cured . Over the next year, a 
plan to disseminate the care coordination protocol and health 
promotion materials will be developed and the costs of care 
coordination will be calculated and integrated into a payment 
model .
Disclosures:
The following people have nothing to disclose: Marie P . Bresnahan, Mary Ford, 
Payal Desai, Nicolette G . Gantt, Fabienne Laraque
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Sofosbuvir/Ledipasvir plus Ribavirin achieves high 
SVR12 in genotype-3 patients with compensated cirrho-
sis and similar to Sofosbuvir plus Daclatasvir. A multi-
centre real life cohort
Mar Riveiro-Barciela1,2, Sonia Alonso3, Inmaculada Fernandez19, 
Diego Rincón20, Yolanda Real4, Javier Crespo5, Francisco Gea6, 
Antonio Olveira7, Jose L. Calleja8, Benjamin Polo Lorduy9, Jose 
Antonio Carrion10, Juan Arenas11, Maria Jose Devesa12, Carme 
Baliellas13, Angeles Castro14, Manuel Romero-Gomez15, Rafael 
Granados16, Juan Manuel Pascasio17, Martin Prieto18, Javier 
Salmeron21, Ester Badia22, Jose M. Moreno23, Xavier Forns24, 
Juan Turnes25, Jose Luis Montero26, Rafael Esteban1,2, Conrado 
M. Fernández-Rodríguez3; 1Liver Unit, Internal Medicine Depart-
ment, Vall d’Hebron hospital, Barcelona, Spain; 2Centro de Investi-
gación Biomédica en Red de Enfermedades Hepáticas y Digestivas 
(CIBERehd), Instituto de Salud Carlos III, Madrid, Spain; 3Gastro-
enterology, Hospital Universitario Fundación Alcorcón, Madrid, 
Spain; 4Hospital Universitario La Princesa, Madrid, Spain; 5Gas-
troenterology, Hospital Marqués de Valdecilla, Santander, Spain; 
6Hospital Universitario Ramón y Cajal, Madrid, Spain; 7Hospital 
Universitario La Paz, Madrid, Spain; 8Hospital Universitario Puerta 
de Hierro, Majadahonda, Madrid, Spain; 9Hospital Universitario 
Fundación Jiménez Díaz, Madrid, Spain; 10Hospital del Mar, Bar-
celona, Spain; 11Hospital Universitario Donostia, Donostia, Spain; 
12Hospital Universitario Clínico San Carlos, Madrid, Spain; 13Hos-
pital Universitari de Bellvitge, Barcelona, Spain; 14Hospital Uni-
versitario de A Coruña, A Coruña, Spain; 15Hospital Virgen de 
Valme, Sevilla, Spain; 16H. U. de Gran Canaria Dr. Negrín, Gran 
Canaria, Spain; 17H. U. Virgen del Rocío, Sevilla, Spain; 18HU 
La Fe, Valencia, Spain; 19Hospital Universitario 12 de Octubre, 
Madrid, Spain; 20Hospital General Universitario Gregorio 
Marañón, Madrid, Spain; 21H. U. San Cecilio, Granada, Spain; 
22Hospital Universitario de Burgos, Burgos, Spain; 23C. H. U. de 
Albacete, Albacete, Spain; 24Hospital Clínic, Barcelona, Spain; 
25Complejo Hospitalario de Pontevedra, Pontevedra, Spain; 26H. 
Reina Sofia, Córdoba, Spain
Background and aims: Current antiviral therapy for HCV geno-
type (GT) 3-associated cirrhosis achieves suboptimal sustained 
virological response (SVR) rates . Daclatasvir (DCV) + Sofos-
buvir (SOF) ± ribavirin (RBV) is the only all-oral recommended 
option due to lower SVR rates of SOF/LDV in patients with 
cirrhosis . We aimed to evaluate the efficacy and safety of 
12 and 24-week SOF+DCV or SOF/LDV ± RBV in a real-life 
cohort of GT3 patients with cirrhosis . Patients and methods: 
Multicenter observational study from two different databases: 
HepaC-AEEH and Community of Madrid Regional registry . 
All HCV-cirrhotic patients mono-infected by GT3 and treated 
with SOF plus a NS5A inhibitor (DCV or LDV) ± RBV between 
May 2014 and October 2015 were included . Results: 282 
patients were included: 83% male, age 54 years (26-82), 124 
(44%) treatment-experienced, 48 (17%) decompensated, 130 
(46%) FibroScan >20 kPa and 65 (23%) MELD score>10 . 
195 (69%) received SOF+DCV and 87 (31%) SOF/LDV . Over-

all, 88% received RBV . The addition of RBV and extension to 
24 weeks were higher in the SOF/LDV group (95% vs . 84%, 
p=0 .004; 83% vs . 62%, p<0 .001) . A higher percentage of 
decompensated patients were treated with DCV (21% vs . 10%, 
p=0 .029) . 208 patients have reached week 12 of follow-up . 
Overall SVR12 was 93 .8% (195/208), 94% with SOF+DCV 
and 93 .5% with SOF/LDV . SVR12 rates are summarized in 
table . 13 failures were observed (9 relapses, 1 virological fail-
ure, 3 deaths) . Previous treatment did not impact on SVR . Plate-
let <75,000/mL was the only factor associated with nonSVR12 
(RR: 3 .50; 95%CI 1,23-9,94; p=0 .019) . In patients with MELD 
<10 or albumin >3 .5 mg/dL, type of NS5A inhibitor did not 
impact on SVR12 (93% vs 97%, RR 0 .96, 95%CI 0 .89-1 .04; 
93% vs 96%, RR 0 .97, 95%CI 0 .90-1 .05, respectively) . Only 
16 patients (5 .7%) presented serious adverse events (SAE), 
including 3 deaths (1 .1%) and 6 discontinuations (3 .2%) . Per-
centage of SAEs and deaths was higher in decompensated 
patients (18% vs . 3 .1%, p<0 .001, 4% vs . 0 .4%, p=0 .08) . 
SVR12 of all cohort will be presented at the meeting . Con-
clusions: SOF/LDV+RBV achieved high SVR12 rates in GT3 
patients with compensated cirrhosis, similar to SOF+DCV, both 
with low rates of serious adverse events .
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Sofosbuvir and NS5A inhibitors without Ribavirin 
during 12 weeks are efficient to treat hepatitis C recur-
rence after liver transplantation only in genotype 1. 
Results from the CO23 ANRS CUPILT study.
Pauline Houssel-Debry1, Audrey Coilly2, Claire Fougerou-Leurent26, 
Caroline Jezequel1, Christophe Duvoux3, Victor de Ledinghen4, 
Sylvie Radenne5, Nassim Kamar6, Vincent Leroy7, Vincent Di 
Martino8, Louis d’Alteroche9, Valerie Canva-Delcambre10, Filo-
mena Conti11, Jérôme Dumortier12, Helene Montialoux13, Pascal 
Lebray14, Danielle Botta-Fridlund15, Rodolphe Anty16, Christophe 
Moreno17, Christine Silvain18, Camille Besch19, Philippe Perré20, 
Claire Francoz21, Armand Abergel22, François Habersetzer23, 
Maryline Debette-Gratien24, Alexandra Rohel25, Alpha Diallo25, 
Emilie Rossignol26, Hélène Danjou26, Aurelie Veislinger26, Jean-
Charles Duclos-Vallee2, Georges-Philippe Pageaux27; 1Liver 
diseases Unit, University Hospital Pontchaillou, Rennes, France; 
2Centre Hépato-Biliaire, University Hospital Paul-Brousse, Ville-
juif, France; 3Hepatogastroenterology Unit, University Hospital 
Henri-Mondor, Creteil, France; 4Hepatogastroenterology Unit, 
University Hospital Haut-Lévêque, Bordeaux, France; 5Hepatogas-
troenterology Unit, University Hospital Croix-Rousse, Lyon, France; 
6Nephrology, Hypertension and Dialysis Unit, University Hospi-
tal Rangueil, Toulouse, France; 7Hepatogastroenterology Unit, 
University Hospital Michallon, Grenoble, France; 8Hepatology 
Unit, University Hospital Minjoz, Besançon, France; 9Hepatogas-
troenterology Unit, University Hospital Trousseau, Tours, France; 
10Digestive tract Diseases Unit, University Hospital Huriez, Lille, 
France; 11Hepatobiliary surgery and liver transplantation Unit, 
University Hospital Pitié-Salpêtrière, Paris, France; 12Digestive 
tract diseases Department, University Hospital Edouard Herriot, 
Lyon, France; 13Hepatogastroenterology Unit, University Hospital 
Charles Nicolle, Rouen, France; 14Hepatogastroenterology Unit, 
University Hospital Pitié-Salpêtrière, Paris, France; 15Hepatogastro-
enterology Unit, University Hospital La Timone, Marseille, France; 
16Hepatogastroenterology Unit, University Hospital Archet, Nice, 
France; 17Hepatogastroenterology University Hospital Erasme, 
Université Libre de Bruxelles, Bruxelles, Belgium; 18Hepatogas-
troenterology Unit, University Hospital Milétrie, Poitiers, France; 
19Transplantation, hepatic and endocrine surgery Unit, University 
Hospital Hautepierre, Strasbourg, France; 20: Internal Medicine 
unit, Vendée Departmental Hospital, La Roche sur Yon, France; 
21Hepatology unit, University Hospital Beaujon, Clichy, France; 
22Digestive Department, University Hospital Estaing, Clermont-Fer-
rand, France; 23Hepatogastroenterology Unit, University Hospital 
Nouvel hôpital civil, Strasbourg, France; 24Hepatogastroenter-
ology Unit et Nutrition, University Hospital Dupuytren, Limoges, 
France; 25ANRS (France REcherche Nord&Sud Sida-hiv Hépatites), 
Paris, France; 26Pharmacology Unit, University hospital Pontchail-
lou, Rennes, France; et INSERM, CIC 1414 Clinical Investigation 
Centre, Rennes, France; 27Hepatogastroenterology and Liver trans-
plantation Department, University Hospital Saint Eloi, Montpellier, 
France
(a) Sofosbuvir (SOF) with NS5A inhibitors has shown efficacy 
to treat hepatitis C (HCV) recurrence after liver transplanta-
tion (LT) . But the duration of treatment and the utility of rib-
avirin (RBV) are not clear in this population . We aimed to 
assess which patients can be treated with SOF + NS5A inhib-
itors-based regimens without RBV during 12 weeks after LT . 
(b) From October 2013 to October 2015, 699 liver trans-
plant recipients with HCV recurrence have been enrolled in 
the prospective multicentric ANRS CO23 CUPILT cohort . In the 
present study, we selected patients receiving SOF and NS5A 
inhibitor +/- RBV and followed at least 12 weeks after treat-
ment discontinuation . The primary efficacy end point was a 
sustained virological response 12 weeks after the end of treat-

ment (SVR12) . We identified four groups of patients according 
to treatment’ regimens and duration: SOF+NS5A±RBV during 
12 or 24 weeks . Logistic regression with adjustment was used . 
(c) Among the 699 patients, 386 fulfilled the inclusion crite-
ria . The main characteristics were as follows: 75 .1% geno-
type 1 and 15% genotype 3 (G3), 62 .2% treatment-naïve, 
and when treated, 43 .8% were non-responders . Fibrosis stage 
was F3/F4 in 155 patients (40 .2%) . In the cirrhosis group 
(23 .1%), 56 patients were Child Pugh (CPT) A (73 .7%), 18 
CPT B (23 .7%) and 2 patients CPT C (2 .6%) . One hundred 
and fourty-three patients were treated during 12 weeks (105 
(27 .2%) without RBV; 38 (9 .8%) with RBV) and 243 patients 
were treated during 24 weeks (176 (45 .6%) without RBV; 
67 (17 .4%) with RBV) .The mean RBV dose was 760 ± 254 
mg/d . The rate of F3-F4 fibrosis stage (47 .7%, p=0 .0006), 
previously treated (45 .3%, p=0 .0008) and non-responders 
patients (19 .3%, p=0 .0442) was higher in 24 weeks treatment 
groups . The SVR12 was 97 .1%, 100%, 98 .9%, 95 .5% in the 
12 weeks without RBV group, the 12 weeks with RBV group, 
the 24 weeks without RBV group and the 24 weeks with RBV 
group, respectively (p=0 .27) . Only 8 patients had treatment 
failure . By multivariate analysis, the factors such fibrosis stage, 
previous treatment, HCV genotype, HCV viral load at base-
line did not influence the rate of SVR12 among the four study 
groups (p=0 .38) . However the risk of failure was higher in 
G3 group (OR= 4 .92, (1 .19 – 20 .20) and others genotype 
(2, 4, 5) group (5 .31, (1 .22 – 23 .10)) (p= 0 .03) . The rate of 
haematological adverse events was higher in the RBV group: 
anemia 57% (p<0 .0001), blood transfusion 56% (p0 .02) . (d) 
SOF+NS5A inhibitors without RBV regimen during 12 weeks 
was efficient to treat HCV recurrence after liver transplantation 
including F3-F4 and previously treated patients . In G3 patients, 
24 weeks of treatement is suggested .
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Direct-Acting Antiviral Therapy Outcomes in Canadian 
Chronic Hepatitis C Telemedicine Patients
Holly Hatashita, Parmvir Parmar, Daniel J Corsi, Curtis Cooper; 
Medicine, University of Ottawa, Ottawa, ON, Canada
Background: There are approximately 245,000 HCV-infected 
Canadians, many of whom live in under-served and remote 
areas without access to HCV healthcare specialists . Tele-
medicine (TM) can provide healthcare to these marginalized 
patients . We compared patient characteristics and direct-act-
ing antiviral (DAA) treatment outcomes in HCV TM and non-TM 
patients (The Ottawa Hospital Viral Hepatitis Outpatient Clinic) 
residing in Eastern Ontario . Methods: A cohort database anal-
ysis was performed on 1258 patients followed at The Ottawa 
Hospital and Regional Viral Hepatitis Program between Janu-
ary 2012 and May 2016 . TM (n=148) and non-TM (n=1110) 
patients were compared by examining baseline characteris-
tics and clinical outcomes . Results: TM patients were younger 
(49 .8 vs 52 .4 years), more likely to be Indigenous (7 .4% vs 
2 .5%), to have injection drug (69% vs 55%) and incarceration 
(46% vs 35%) histories, and more likely to be genotype 3 
infected (27% vs 17%) . Groups were comparable in gender 
(65% male) and cirrhotic stage (23%) . 62% of TM patients 
underwent transient elastography assessment during regional 
outreach Fibroscan blitzes compared to 60% of our non-TM 
patients . 24 TM and 214 non-TM HCV-infected patients have 
completed DAA therapy . Ledipasvir-sofosbuvir+/-ribavirin was 
the most frequently prescribed DAA regimen (79% of TM and 
57% of non-TM patients, p=0 .15) . The SVR rate in the TM 
group was 95% and 91% in the non-TM group (p=0 .59) . Con-
clusion: Our TM program successfully engages and retains a 
remote population enriched for characteristics associated with 
barriers to successful HCV treatment . TM patients were able to 
engage in HCV care, achieving high SVR rates comparable to 
those obtained by traditional models of care .
Disclosures:
Curtis Cooper - Advisory Committees or Review Panels: Gilead, Abbvie, MERCK; 
Grant/Research Support: MERCK, Gilead, Abbvie; Speaking and Teaching: 
MERCK, Abbvie, Gilead
The following people have nothing to disclose: Holly Hatashita, Parmvir Parmar, 
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Hepatitis C Virus Treatment Response to Ledipasvir/
Sofosbuvir among patients co-infected with HIV and 
HCV: Real World Data in a Black Population
Jaspreet Banga1, Sobia Nizami1, Mario Portilla1, Sandhya Naga-
rakanti3, Jihad Slim2, Shobha Swaminathan1; 1Rutgers New Jersey 
Medical School, Newark, NJ; 2Saint Michaels Medical Center, 
Newark, NJ; 3Beth Israel Medical Center, Newark, NJ
Background: Treatment of Hepatitis C virus (HCV) infection 
with pegylated interferon and ribavirin had poor responses 
for patients with Human Immunodeficiency virus (HIV) . This 
improved significantly with direct acting antivirals (DAAs) and 
are comparable to HCV mono-infected patients . However, it 
has been suggested that treatment outcomes among black per-
sons treated with ledipasvir/sofosbuvir (LDV/SOF) may be infe-
rior . We assessed treatment responses to LDV/SOF in a cohort 
of black HIV/HCV co-infected persons in Newark, New Jersey . 
Methodology: Retrospective chart reviews were conducted for 
black, genotype 1, HIV/HCV co-infected patients treated with 
LDV/SOF in the University Hospital Infectious Diseases Practice 
between January 2014 and February 2016 . Data collected 
included demographics, HCV treatment history, duration of 
LDV/SOF regimen, and treatment response . Results: A total of 

52 HIV/HCV co-infected black patients received treatment with 
LDV/SOF during the study period . Preliminary data are being 
presented on 46 patients . The study population was 63% male, 
mean age 58 years, and 37% had cirrhosis . 46% were null 
responders to prior HCV treatment (pegylated interferon, riba-
virin, boceprevir/telaprevir) and 83% of patients had genotype 
1a (GT1a) . At baseline, median CD4 count was 679 cells/
mm3, median HCV viral load was 2974728 IU/mL, median 
Fibrosure score was 0 .66, and median creatinine clearance 
was 78% of patients changed ART prior to beginning LDV/
SOF treatment due to drug interactions . 37 and 9 patients 
received 12 and 24 weeks of LDV/SOF respectively, 67% 
on 24 week treatment had cirrhosis . Two patients were pre-
maturely discontinued from treatment due to logistical issues . 
Mean FIB-4 and APRI scores at baseline were 2 .99 and 0 .89, 
respectively . Few patients (<1%) experienced side effects with 
no resulting discontinuations . Overall, 94% had SVR with 3 
relapses (all cirrhotic) . SVR rates were 92% for genotype 1a, 
95% for prior null responders and 82 % among cirrhotics . 
Conclusion: In this real world cohort of black, genotype 1, HIV/
HCV co-infected patients, LDV/SOF had high SVR12 rate of 
94% and was extremely well tolerated . This data supports the 
high efficacy of LDV/SOF in a highly difficult-to-treat patient 
population . Additional studies should be performed to assess if 
ribavirin should be added to LDV/SOF in co-infected patients 
with cirrhosis .
Disclosures:
Jihad Slim - Speaking and Teaching: BMS, Merck, Abbvie, Jansen, ViiV, Gilead
Shobha Swaminathan - Advisory Committees or Review Panels: Gilead Sciences; 
Grant/Research Support: Gilead Sciences
The following people have nothing to disclose: Jaspreet Banga, Sobia Nizami, 
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Burden of disease in patients with chronic hepatitis C in 
the Austrian REAL Study
Michael Gschwantler1, Peter Ferenci2, Bernhard J. Bauer3, Her-
mann Laferl4, Thomas Bamberger5, Rudolf E. Stauber6, Ivo 
Graziadei7, Jan Hettinger8, Astrid Teskey8, Andreas Maieron9; 
1Department of Medicine IV, Wilhelminen Hospital, Vienna, 
Austria; 2Department of Internal Medicine III, Medical University 
of Vienna, Vienna, Austria; 3Department of Internal Medicine, LKH 
Hörgas-Enzenbach, Hörgas, Austria; 4Department of Medicine IV, 
Infectious Diseases, Kaiser-Franz-Josef Hospital, Vienna, Austria; 
5Department of Internal Medicine II, Kepler University Hospital, 
Linz, Austria; 6Department of Internal Medicine, Medical University 
of Graz, Graz, Austria; 7Department of Internal Medicine, Aca-
demic Teaching Hospital, Hall, Austria; 8AbbVie GmbH, Wien, 
Austria; 9Department of Internal Medicine 4, Gastroenterology & 
Hepatology, Elisabethinen Hospital, Linz, Austria
Background: The direct-acting antiviral regimen of ombitas-
vir (OBV), paritaprevir (identified by AbbVie and Enanta, 
co-dosed with ritonavir [PTV/r]) ± dasabuvir (DSV) ± ribavi-
rin (RBV) was approved in 2015 in Europe for treatment of 
patients with chronic hepatitis C genotype 1 (GT1) or 4 (GT4) 
infection . To this date, real-world data as well as data on 
patient-reported outcomes (PROs) on this regimen are limited . 
Goals: In this study, we investigated PROs in real-world for 
the treatment regimen of OBV/PTV/r ± DSV ± RBV . Methods: 
GT1 and GT4-infected patients, participating in the multi-cen-
ter, non-interventional cohort study REAL (NCT02582658) in 
Austria, were included in this analysis . Patients received the 
regimen of OBV/PTV/r ± DSV ± RBV according to the local 
label . Effectiveness was assessed by SVR12 . Health-related 
quality of life (HRQoL), health/disease awareness and work 
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productivity were assessed by standardized questionnaires 
(EQ-5D-5L; WPAI Hep C V2 .0; PAM-13) . Results: As of March 
31 2016, a total of 151 patients received the regimen of 
OBV/PTV/r ± DSV ± RBV . Baseline characteristics are shown 
in the table . Assessment of HRQoL by EQ-5D-5L showed no 
major differences in index scores in the total population at 
baseline (BL; mean: 0 .827; SD: 0 .177; n = 117) and end 
of treatment (EOT; mean: 0 .885; SD: 0 .121; n = 48) . For 
patients with available data at both time points (n = 42), mean 
change in index score was 0 .006 (SD: 0 .135), indicating that 
there was no reduction of HRQoL due to treatment . Analysis of 
total activity impairment scores by WPAI revealed no signifi-
cant differences between BL (mean 24 .4; SD: 26 .7; n = 115) 
and EOT (mean 24 .5; SD: 28 .6; n = 44) as well, suggesting 
that treatment did not adversely affect total activity of patients . 
Upcoming results (including SVR12 data) will be presented at 
the meeting . Conclusions: In this study, the treatment with OBV/
PTV/r ± DSV ± RBV did not adversely impact HRQoL and total 
activity of patients in a real-world setting in Austria, confirming 
previous results on the tolerability of this regimen .

Baseline Characteristics
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Community-Based Real World Outcomes of Sofosbuvir/
Ledipasvir Without Ribavirin in the Treatment of Asians 
with Chronic Hepatitis C Virus Genotype 6 in the United 
States
Robert J. Wong1, My T. Nguyen2, Huy N. Trinh3, Andrew Huynh2, 
Mytop Ly2, Huy A. Nguyen3, Khanh K. Nguyen3, Jenny C. Yang3, 
Ruel T. Garcia3, Brian S. Levitt3, Eduardo DaSilvera3, Robert 
Gish4; 1Gastroenterology and Hepatology, Alameda Health Sys-
tem - Highland Hospital, Oakland, CA; 2Silicon Valley Research 
Institute, San Jose, CA; 3San Jose Gastroenterology, San Jose, CA; 
4Gastroenterology and Hepatology, Stanford University Medical 
Center, Stanford, CA
Background: The highest prevalence of chronic hepatitis C 
virus (HCV) genotype 6 (GT6) is seen among Southeast Asian 
populations . While previous interferon-based therapies offered 
high cure rates, sofosbuvir/ledipasvir (SOF/LDV) is the first 
all-oral ribavirin-free treatment approved for HCV GT6, offer-
ing a safe and highly efficacious treatment option . However, 
large studies evaluating real world outcomes of this regimen 
are lacking for GT6 . Aim: To evaluate real world treatment 
outcomes for GT6 in a large community-based gastroenterol-
ogy practice in the United States . Methods: A retrospective 
cohort study evaluated 65 adults (age >18) with chronic HCV 
GT6 treated with SOF/LDV without ribavirin at a community 
gastroenterology clinic in the U .S . from November 2014 to 
May 2016 . Rates of undetectable virus at week 4 on treat-
ment, at end of treatment (EOT), and SVR12 were stratified by 
presence of cirrhosis and prior treatment (treatment naïve vs . 
treatment experienced) . Multivariate logistic regression models 
evaluated for predictors of treatment failure or relapse . Results: 
Among 65 patients with chronic HCV GT6 treated with SOF/
LDV without ribavirin, 52 .3% were male and the mean age at 
start of treatment was 66 .3 years (SD 9 .7) . 41 .5% (n=27) had 
cirrhosis and 15 .4% (n=10) were treatment experienced, hav-
ing relapsed after prior treatment with pegylated interferon and 
ribavirin . Overall, 97 .3% had undetectable virus at week 4 on 
treatment, 96 .9% had undetectable virus at EOT, and 95 .3% 
achieved SVR12 (Table) . One patient had detectable virus at 
EOT and two patients had viral relapse at week 12 post-treat-
ment despite achieving undetectable virus at EOT . Resistance 
testing of these treatment failure patients was attempted but 
unsuccessful due to lack of conforming primers to define the 
possible resistance mutations . SVR12 was achieved in 100% 
in females vs . 91 .2% in males, p=0 .096 . SVR12 in cirrhotics 
was 92 .3% vs . 97 .4% in patients without cirrhosis, p=0 .347 . 
No significant predictors of treatment failure or relapse were 
identified on regression modeling . Conclusions: Among a large 
community-based real world cohort of Asian chronic HCV GT6 
patients in the United States, all oral SOF/LDV without ribavirin 
is a safe and effective treatment . SVR12 in the real world set-
ting was similar to SVR12 reported in clinical trials .

Treatment Outcomes Among Asian HCV Genotype 6 Patients 
Treated with Sofosbuvir/Ledipasvir
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930
Real-world SVR Rates for Paretaprevir/ritonavir, Ombi-
tasvir, Dasabuvir vs. Sofosbuvir/ledipasvir Regimens 
With and Without Ribavirin
Adeel A. Butt1, Peng Yan2, Kristen M. Marks1, Obaid S. Shaikh2, 
Kenneth E. Sherman3; 1Division of Infectious Diseases, Weill Cor-
nell Medical College, Mars, PA; 2VA Pittsburgh Healtcare System, 
Pittsburgh, PA; 3University of Cincinnati, Cincinnatti, OH
Background: Addition of ribavirin to newer DAA regimens is 
of unclear benefit . We determined the SVR rates for persons 
treated with Paritaprevir/ritonavir, Ombitasvir, Dasabuvir 
(PrOD) regimen with and without ribavirin and compared this 
with sofosbuvir/ledipasvir (SOF/LDV) regimens in real-world 
settings . Methods: In the ERCHIVES database, a well-estab-
lished national cohort of HCV-infected Veterans, we identified 
HCV genotype 1 infected persons initiated on the above regi-
mens . We excluded those with HIV coinfection, positive HBsAg 
and missing HCV RNA . Results: We identified 1,235 persons 
on PrOD (75 .5% ribavirin) and 4,247 on SOF/LDV (23 .3% 
ribavirin) . Among HCV genotype 1a infected persons, ribavi-
rin was prescribed to 99 .2% on PrOD, and 23 .3% on SOF/
LDV . The SVR rates ranged from 92 .6% to 100% regardless of 
the treatment regimen, presence of cirrhosis or HCV subtype, 
except in HCV genotype 1a without cirrhosis on PrOD with-
out ribavirin, (SVR 83%, N=5/6) . There were minor, clinically 
insignificant differences in SVR rates in those treated with or 
without ribavirin in each of the treatment groups, regardless 
of presence of cirrhosis at baseline . In multivariable logistic 
regression analysis, and with the exception of GT1a cirrhotics 
treated with PrOD, with too small numbers to evaluate, ribavi-
rin use was not associated with achieving SVR in any group . 
Conclusion: PrOD and SOF/LDV regimens are associated with 
high rates of SVR in actual clinical settings, which are com-
parable to clinical trials results . No meaningful difference in 
SVR rates was observed in those prescribed or not prescribed 
ribavirin with SOF/LDV or PrOD (for genotype 1b) .
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Hepatitis C (HCV) Virologic Outcomes in Veterans taking 
Ledipasvir/Sofosbuvir with Concomitant Acid Suppress-
ing Medication
Austin W. Chan1,2, William E. Bryan2, Mohamed A. Hashem2, 
Mary L. Townsend2, Laura Ann Wang4,2, Steve S. Choi3,2, Susanna 
Naggie1,2; 1Infectious Diseases, Duke University, Durham, NC; 
2Durham Veterans Affairs Medical Center, Durham, NC; 3Gastro-
enterology, Duke University, Durham, NC; 4School of Medicine, 
Duke University, Durham, NC
Background: Ledipasvir/Sofosbuvir (LDV/SOF) is a directly 
acting anti-viral combination therapy that has been approved 
for treatment of Hepatitis C infection . However, ledipasvir has 
been noted to have a drug interaction with acid suppressing 
medications, most notably with the proton pump inhibitor (PPI) 
drug class, resulting in potential for decreased serum concen-
trations of ledipasvir . Due to the exclusion of acid suppressing 
medications from registration trials, it is unclear if co-administra-
tion of LDV/SOF with PPI impacts sustained virologic response 
at 12 weeks (SVR12) . Methods: Using the Veterans Affairs 
(VA) Informatics and Computing Infrastructure (VINCI), we 
were able to query the pharmacy database for all prescriptions 
of LDV/SOF that were dispensed through the VA system from 
October 10, 2014 – December 31, 2015 . In addition, we que-
ried the pharmacy database for PPI co-administration the iden-
tified LDV/SOF cohort . PPI usage was defined as any active 
PPI prescription that overlapped with the treatment period for 
LDV/SOF including refills . The primary outcome was SVR12, 
defined as any HCV RNA drawn >12weeks after completion 
of therapy . Results: Of an initial 30,231 prescriptions of LDV/
SOF, SVR12 data was available for 10,501 veterans . Of the 
10,501 veterans who completed a course of LDV/SOF during 
the study period, 2,004 received co-administration of a PPI . 
The cohort was predominantly male (96%), average age 62 
(26 – 92) years and 52% Caucasian, 36% African American, 
and <1% were Alaskan Native/Pacific Islander, Asian, and 
Native American . There was no difference in demographics 
based on PPI exposure . For those patients who received LDV/
SOF alone, the rate of SVR12 was 94 .9% (8066/8497) . For 
those patients who received LDV/SOF concomitant with PPI, 
the rate of SVR12 was 94% (1885/2004), p = 0 .118 . Further 
stratified analysis by stage of liver disease, duration of LDV/
SOF therapy, dose of PPI, only active PPI refill, and genotype 
will be presented . Conclusion: In this large real-world cohort of 
veterans completing a course of LDV/SOF for the treatment of 
chronic HCV infection, a concomitant prescription for PPI acid 
suppressing medications did not result in lower SVR12 . Further 
investigations into dosing per the package insert are needed to 
confirm that these medications do not result in higher relapse 
rates .
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932
Effectiveness of DACLATASVIR plus SOFOSBUVIR in 
HCV-GT3 patients – Results from the German Hepatitis 
C Registry (DHC-R)
Stefan Mauss1, Klaus H. Boeker2, Markus Cornberg3, Rainer Gün-
ther4, Hartwig H. Klinker5, Andreas Schober6, Kilian Weigand7, 
Tim Zimmermann10, Tina Nakonz8, Conrad Fischer9, Peter Bug-
gisch11; 1Center for HIV and Hepatogastroenterology, Duessel-
dorf, Germany; 2Leberpraxis, Hannover, Germany; 3Hannover 
Medical School, Hannover, Germany; 4University Hospital Kiel, 
Kiel, Germany; 5University Hospital Wuerzburg, Wuerzburg, 
Germany; 6Hepatologische Praxis, Goettingen, Germany; 7Uni-
versity Hospital Regensburg, Regensburg, Germany; 8Bristol-Myers 
Squibb GmbH & Co. KGaA, Munich, Germany; 9Consultant in 
Medical Affairs and HEOR, Munich, Germany; 10University Hos-
pital Mainz, Mainz, Germany; 11IFI Institute for Interdisciplinary 
Medicine, Hamburg, Germany
Background and Aims: Approximately 350,000 adults in Ger-
many are chronically infected with HCV, with an HCV gen-
otype (GT) 3 proportion of approx . 28% . Effectiveness and 
safety of the direct-acting antiviral (DAA) regimen containing 
daclatasvir (DCV) in patients with GT3 is reported from the 
German Hepatitis C-Registry (DHC-R) . Methods: The DHC-R 
is a non-interventional prospective cohort study that enrolled 
approx . 9,300 HCV patients receiving DAA-containing reg-
imens between Feb . 1, 2014 and Feb . 15, 2016 . Amongst 
these 1,074 patients with GT3 were enrolled . Effectiveness 
was assessed by sustained virologic response at post-treatment 
week 12 or 24 (SVR12/24) . Results: As of Feb . 15, 2016, 
1,017 patients were treated with DCV+SOF ± RBV, of these 
383 (38%) patients had GT3 with 137 (36%) being treatment 
experienced and 127 (33%) cirrhotic . 168 patients have 
reached at least 12 W of post treatment follow up . Treatment 
duration was 12 or 24 weeks in 98 and 50 patients respec-
tively . 20 patients received divergent treatment durations . Riba-
virin was prescribed in 19% of the patients receiving 12 weeks 
of treatment and in 74% receiving 24 weeks of treatment . SVR 
rates in subgroups are reported in table 1 . To date, from 168 
HCV-GT3 patients with available ≥12 week follow-up data 
(mITT-population), 154 patients finished treatment as planned, 
of these 152 achieved SVR12/24, resulting in a mITT-SVR rate 
of 90 .5% . In non-cirrhotic patients (n=66), treatment accord-
ing to EU- or US-label with 12 weeks of DCV+SOF resulted 
in 95 .5% SVR12/24 (mITT) . SVR12/24 in decompensated 
cirrhosis was close to 80% (n=15/19) . Discontinuation of 
therapy occurred in 14 patients: 1 virologic breakthrough, 4 
due to adverse events, 3 unplanned events, 3 LTFU, 1 lack of 
adherence and 2 patients died (DCV+SOF+RBV: 1 gastro-in-
testinal bleeding, 1 cause unknown) . Conclusions: In this large, 
real-world cohort of HCV GT3-infected patients, treatment with 
DCV+SOF ± RBV achieved high rates of sustained virologic 
response .

Table 1: mITT SVR12/24 Rates in Subpopulations

No percentage presented if subgroup <10 patients;
*including 7 pts . <12W, 8 pts . >12W;<24W, 5 pts . >24W of 
treatment
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Improvement of renal function associated to sustained 
viral response in patients with chronic infection by hep-
atitis C virus (HCV) and renal insufficiency
Rafael Granados1, Miriam Serrano1, José María Martín1, Antoni 
Adrover1, Miriam Moreno1, Melisa Hernández2, María José 
Pena2; 1Internal Medicine, Dr Negrín Hospital, Las Palmas34, 
Spain; 2Microbiology, Dr Negrín Hospital, Las Palmas, Spain
Background and aim Chronic infection by hepatitis C virus 
(CIHCV) is known to cause some forms of kidney disease . 
Eradication of HCV may improve the renal disfunction in these 
patients . The aim of our study was to determine the prevalence 
of renal insufficiency and the effect of treatment with direct 
acting antivirals (DAA) on the renal dysfunction when it was 
present, in a cohort of patients with CIHCV . Method Design: 
Prospective study . Patients: All patients with CIHCV who ini-
tiated therapy with DAA between April and Dec/15 were 
included . Prospectively were collected demographic, clinical 
and laboratory variables . Fibrosis was measured by biopsy or 
Fibroscan (F2: 7,5-9,4 KPa, F3: 9,5-12,4 Kpa and cirrhosis 
≥12,5 KPa) . Treatment: DAA were given according the EASL 
guidelines . Sustained virologic response (SVR12): undetectable 
viral load by COBAS Taqman 12 weeks after ending the treat-
ment . Renal function . We calculated the estimated glomerular 
filtration rate (eGFR) with the CKD-EPI equation before and 
12 weeks after the end of treatment . The function was defined 
according to the KDIGO classification . Primary endpoints . Pro-
portion of patients with chronic renal insufficiency (CRI), defined 
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as a GFR < 90 ml/min and changes in the GFR 12 weeks after 
the end of treatment in those patients with CRI baseline . Results 
157 individuals were included, with mean age 54 years and 
66 % male . 68% were pre-treated with PR ± IP first generation. 
132 (84%) had genotype 1 (1a: 32 %, 1b:64 % and others: 4 
%), 15 (10%) genotype 3 and 10 (6%) genotype 4 . The base-
line viral load was > 800 .000 UI/mL in 72% and 17 % were 
diabetics . Fibrosis stage: 16 (10%) were F0-F1;37 (24%) F2; 
40 (25%) F3 and 64 (41%) had cirrhosis . 154/157(98,1%) 
had SVR12 . 64/157 (41%) had a CRI baseline . Of these, 63 
finished the treatment and 12 weeks of follow-up with 100% 
SVR12 . In this subgroup, the eGFR improved significantly after 
obtaining SVR12 (Median: 77,81 ml/min vs 82,36 ml/min; 
p= 0 .014) . Conclusions 1) The prevalence of CRI in patients 
with CIHCV is high (41%) . 2) In patients with CIHCV and CRI, 
the eGFR improves significantly after SVR12 .
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934
Exposure-Response Analyses to Demonstrate Similar 
Efficacy and Better Tolerability for Low Dose Ribavirin 
Compared to Weight based Ribavirin with the 3D Regi-
men (Ombitasvir/Paritaprevir/Ritonavir and Dasabuvir) 
in HCV GT1 Infection
Akshanth R. Polepally2, Balakrishna S. Hosmane1, Chih-Wei Lin2, 
Mukul Minocha2, Haoyu Wang1, Amit Khatri2, Rajeev M. Menon2; 
1Biometrics, AbbVie Inc.,, North Chicago, IL; 2Clinical Pharmaco-
kinetics and Pharmacodynamics, AbbVie Inc.,, North Chicago, IL
Background & Aims: The 3D regimen (ombitasvir/paritapre-
vir/ritonavir and dasabuvir) ± weight based ribavirin (RBV) 
is approved for the treatment of hepatitis C virus (HCV) gen-
otype 1 (GT1) infection . With the potent 3D regimen, RBV 
dose reduction is expected to improve tolerability with minimal 
impact on efficacy . The objectives of the analyses were to pre-
dict the efficacy (percent 12-week sustained virologic response 
[%SVR12]) and the safety event incidence rates (total bilirubin 
[TBIL] elevation and hemoglobin [Hgb] reduction) for the 3D 
regimen + low dose (600 mg) RBV (3D + LDR) compared to 
the 3D regimen + weight based (1000 or 1200 mg daily) RBV 
(3D + WBR) . Methods: Efficacy and safety data were available 
from six phase 3 and two phase 2 studies (3D ± WBR) . Multi-
ple linear logistic regression (MLR) model was developed (SAS 
9 .2) to establish the relationship between SVR12 and trough 
concentration (Ctrough) values of DAAs and RBV for the GT1a 
infected subjects only (N = 1253) . GT1b subjects were not 
included as they achieved > 99% SVR12 . Separate MLR models 
for the relationship between safety incidence rates (by severity) 
and area under the plasma concentration-time curve (AUC) val-
ues were developed (R 3 .0 .1) using the data of GT1 infected 
subjects from six phase 3 studies and one phase 2 study (N = 

2346) . Relevant covariates were included in the models based 
on statistical and clinical significance . The final models were 
used to predict the %SVR12, grade 3 TBIL elevation and grade 
2 Hgb reduction for 3D + LDR compared to 3D + WBR . Results: 
Ctrough values of DAAs, RBV along with age, sex, cirrhosis 
(presence vs absence), baseline viral load, and interleukin-28B 
(IL28B) genotype (non-CC vs CC) were associated with SVR12 . 
The expected change in SVR12 for 3D + LDR compared to 3D 
+ WBR was < 1% across easy-to-treat (non-cirrhotic, female, 
IL28B CC) to hard-to-treat (cirrhotic, male, IL28B non-CC) GT1a 
subpopulations . In safety analyses, paritaprevir and RBV AUC 
values and baseline TBIL were associated with TBIL elevation; 
RBV AUC, baseline Hgb, sex, and cirrhosis were associated 
with Hgb reduction . The predicted probability of grade 3 TBIL 
elevation and grade 2 Hgb reduction with 3D + LDR were 
2 .3% and 0 .7% which were significantly lower than observed 
5 .1% and 6 .9% with 3D + WBR, respectively . Conclusion: 
Exposure-response analyses demonstrated that lowering the 
RBV dose (to 600 mg) from weight based dosing with 3D reg-
imen would improve tolerability with minimal or no effect on 
SVR12 (< 1% change) in HCV GT1 infection .
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RUBY-II: Efficacy and Safety of a Ribavirin-free Ombi-
tasvir/Paritaprevir/Ritonavir ± Dasabuvir Regimen in 
Patients with Severe Renal Impairment or End-Stage 
Renal Disease and HCV Genotypes 1a or 4 Infection
Edward J. Gane1, Ricard Solà2, Eric Cohen3, Stuart K. Roberts4, 
Jacob George5, Richard Skoien6, Stephen Riordan7, Niloufar 
Mobashery3, Manal Abunimeh3, Daniel E. Cohen3, Kosh Agar-
wal8; 1Auckland City Hospital, Auckland, New Zealand; 2Hospital 
del Mar. IMIM, Universitat Autónoma de Barcelona, Barcelona, 
Spain; 3AbbVie, Inc, North Chicago, IL; 4Alfred Hospital, Mel-
bourne, VIC, Australia; 5Westmead Institute for Medical Research 
and University of Sydney, Westmead, NSW, Australia; 6Royal 
Brisbane and Women’s Hospital, Brisbane, QLD, Australia; 7Uni-
versity of New South Wales, Randwick, NSW, Australia; 8Institute 
of Liver Studies, Kings College Hospital NHS Foundation Trust, 
London, United Kingdom
BACKGROUND: Chronic hepatitis C virus (HCV) infection is of 
particular significance for those with end-stage renal disease 
(ESRD) . In a clinical trial in patients with severe or ESRD, 12 
weeks of treatment with ombitasvir (OBV)/paritaprevir (PTV; 
discovered by AbbVie and Enanta)/ritonavir (r) with dasabu-
vir (DSV) ± ribavirin (RBV) for HCV genotype (GT) 1 infec-
tion led to sustained viral response at post-treatment week 12 
(SVR12) in 90% of patients, with no study drug discontinuation 
due to adverse events (AEs) . However, RBV was commonly 
associated with hemoglobin declines and dose interruption . 
Here, we assessed the safety and efficacy of RBV-free treatment 
with OBV/PTV/r ± DSV in patients with ESRD and chronic 
HCV GT1 or 4 infection . METHODS: RUBY-II is a phase 3b, 
open-label, multi-center study that enrolled treatment-naïve 
patients with either GT 1 or GT4 infection without cirrhosis 
and end-stage renal disease (eGFR <30 ml/min), including 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 471A

♦ Denotes AASLD Presidential Poster of Distinction

those on hemodialysis . Patients in Arm 1 (GT1a) received 
OBV/PTV/r (25/150/100 mg) once daily and DSV (250 mg) 
twice daily for 12 weeks . Arm 2 (GT4) received OBV/PTV/r 
(25/150/100 mg) once daily for 12 weeks . The primary end-
point is the percentage of patients with SVR12 (HCV RNA 
<15 IU/mL) . All patients who received ≥1 dose of study drug 
are included in the safety and efficacy analyses . RESULTS: A 
total of 18 patients were enrolled; 12 (67%) of patients were 
male, 13 (72%) had GT1a infection, and 5 (28%) had GT4 
infection; all 18 patients were on dialysis . Of the 13 patients 
with available data post-treatment, SVR4 was achieved in 
12/13 (92%) patients . The patient who did not achieve SVR4 
elected to undergo renal transplantation and withdrew con-
sent at treatment week 2 . One other patient discontinued study 
drug but achieved SVR12 . Safety is summarized in Table 1 . 
CONCLUSIONS: The RBV-free, direct-acting antiviral regimen 
of OBV/PTV/r ± DSV for 12 weeks in treatment naïve patients 
with severe or end-stage renal disease and HCV GT1a or 4 
infection appears both safe and effective in patients with ESRD 
including those on hemodialysis . Complete SVR12 data will be 
available for presentation .

*Discontinued study drug, still achieved SVR12
†Discontinued study drug due to renal failure and transplant
‡Patients’ ALT returned to normal range within 10 days without 
dose interruption
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936
Serum concentration of asunaprevir affects alanine ami-
notransferase elevation for patients with chronic hepati-
tis C and the protective effects of ursodeoxycholic acid
Shuhei Hige, Itaru Ozeki, Ryoji Tatsumi, Masakatsu Yamagu-
chi, Mutsuumi Kimura, Tomohiro Arakawa, Tomoaki Nakajima, 
Yasuaki Kuwata, Takahiro Sato, Takumi Ohmura, Joji Toyota, 
Yoshiyasu Karino; Hepatology, Sapporo-Kosei General Hospital, 
Sapporo, Japan
Background/Aims: Asunaprevir (ASV) is administrated with 
daclatasvir (DCV) for genotype 1chronic hepatitis C patients 
in Japan . Alanine aminotransferase (ALT) elevation is the most 
frequent adverse event . However, the precise mechanism has 
not been elucidated . Ursodeoxycholic acid (UDCA) is used 

as a hepatoprotective medicine in case of liver dysfunction . 
In this study, we investigated the significance of serum ASV 
concentration and the relationship with ALT elevation . Patients 
and Methods: 132 patients with genotype 1 chronic hepatitis 
C were treated with 100mg of ASV twice and 60mg of DCV 
once daily . Pharmacokinetics (PK) of ASV was investigated 
in 25 cases . Trough concentrations of ASV (C-ASV trough) at 
week 2, 4, 6, 8 and 12 were measured . Intensive PK study 
was performed in 10 cases and C-ASV of 0, 0 .5, 1, 2, 4, 6, 
8 and 12 hours after ASV administration were measured at 
day 14 . C-ASV trough at week 1 or 2 was measured for other 
117 cases . C-ASV was measured by HPLC . 55 cases were 
administrated UDCA continuously before the start of the com-
bination therapy and 51 cases were not . Those who improved 
ALT<30 IU/L and maintained during the treatment period were 
classified as a stable [Rel(-)] group and those who did not as 
a relapser [Rel(+)] group . Results: In the intensive PK study, 
median C max was 951 ng/mL (283-4500) and t max was 
1 .97 hours (0 .9-2 .1) . Mean C-ASVs trough between week 2 
and 12 were widely distributed from 16 .2 to 195 .8 ng/mL 
by individuals, but the differences in the same case was small: 
mean SD was 41 .5% of the mean value . Median C-ASV trough 
of cirrhotic cases with Child-Pugh (CP) score 6, CP score 5 
and non-cirrhotic cases was 168, 77 and 52 ng/mL (p=0 .06) . 
Median C-ASV trough was significantly correlated with type 4 
collagen-7S, FIB-4 index, WFA+-M2BP, liver stiffness measure-
ment by Fibroscan TM (r=0 .50, 0 .40, 0 .40, 0 .39; p<0 .001) . 
The maximum value and the period of ALT elevation was 97 .4 
IU/L and 13 .7 weeks in UDCA(-) group and 65 .4 IU/L and 
15 .2 weeks in UDCA(+) group . Median C-ASV trough (ng/mL) 
in Rel(-) and Rel(+) group was 48 .7 and 92 .5 in UDCA(-) cases 
(p=0 .03), 112 .5 and 71 .1 in UDCA(+) cases (n .s .) . In UDCA(-) 
cases, the probability of ALT elevation during the treatment was 
25 .0% for C-ASV trough <50 ng/mL cases and 58 .6% for C-ASV 
trough ≥50 ng/mL cases . C-ASV trough did not affect SVR (72 ng/
mL in SVR cases and 62 ng/mL in non-SVR cases: n .s .) . Conclu-
sions: ASV concentration correlated with hepatic reserve and 
the degree of fibrosis . ALT elevation during the combination 
therapy with ASV and DCV for patients with genotype 1 HCV 
infection was associated with serum ASV concentration and 
UDCA reduced ALT elevation .
Disclosures:
Shuhei Hige - Speaking and Teaching: BMS, Abbie, MSD
Yoshiyasu Karino - Speaking and Teaching: BMS KK
The following people have nothing to disclose: Itaru Ozeki, Ryoji Tatsumi, 
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937
In patients with chronic HCV infection, antiviral treat-
ment with DAAs can be managed by specialized nurses. 
Results of a large real-life cohort
Giovanna Scoazec, Murielle François, Anne Varaut, Françoise 
Roudot-Thoraval, Daniel Dhumeaux, Ariane Mallat, Christophe 
Hezode; Hepatologie, Hospital Henri Mondor, Creteil, France
Background: The availability of effective DAAs for the treatment 
of chronic HCV infection has resulted in a major increase of the 
number of patients susceptible to benefit from these new ther-
apeutic approaches . Many of these patients have advanced 
liver disease and require rapid access to antiviral treatment . 
Therefore, innovative strategies are needed to optimize patient 
management, cope with large cohorts of patients and acceler-
ate treatment initiation . The objective of this study was to com-
pare the management of selected HCV patients treated with 
DAAs between hepatologist physicians and specialized nurses 
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in a tertiary care center . Methods: 548 patients, candidates for 
all-oral DAA regimens, were prospectively allocated to treat-
ment supervised either by a hepatologist physician (n=261, 
group P) or a specialized nurse (n=287, group N) . Key exclu-
sion criteria were Child C cirrhosis, hepatocellular carcinoma, 
or severe comorbidities . Cirrhosis was defined by FibroScan 
score>12 .5 kPa, or FibroTest score>0 .75 . Patients received 
all-oral regimens according to international guidelines, includ-
ing mainly SOF+DCV±RBV (56 .6%), SOF+LDV±RBV (25%) or 
SOF+SIM±RBV (11 .9%) . Results: 60 .6% of patients were male 
with median age of 59 .4 years at DAA treatment initiation . Cir-
rhosis was present in 47 .1%; 30 patients were Child B; median 
MELD score was 6 . 10 .8% of patients were organ-transplanted . 
13 .9% had renal failure, 17 .9% diabetes and 37 .8% hyper-
tension; 1 .1% had HCV-HIV co-infection . HCV genotype 1 was 
predominant (61 .2%), followed by genotypes 4 (17 .7%), 3 
(13 .3%), 2 (5 .9%), 5 (1 .1%) and 6 (0 .7%) . 53 .6% were treat-
ment-experienced patients . 86 .1% were treated for 12 weeks 
and 13 .9% for 24 weeks . There were no significant differences 
in baseline characteristics and treatment duration between both 
groups (P and N) . Overall, SVR12 rate was 92 .7% (91 .2%, 
group P vs 94 .1%, group N) . Premature treatment discontin-
uations occurred in 1 .8% (1 .9 %, group P vs 1 .7%, group 
N) . Severe adverse events were observed in 3 .5% (4 .3%, 
group P vs 2 .8%, group N) . Death during treatment period 
was reported in 0 .9% (1 .5%, group P vs 0 .3%, group N) . 
Loss to follow up (1 .8% in the overall population) was signifi-
cantly more frequent in group P (3 .4%) than in group N (0 .3%) 
(p=0 .008) . Conclusions: This study in a large real-life cohort 
strongly shows that all-oral DAA regimens can be safely and 
successfully managed by specialized nurses . This strategy may 
accelerate DAA treatment access for all HCV patients .
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Hepatitis C Treatment with Direct Acting Antiviral Ther-
apy: Report of a Global Survey
Maen Masadeh, Huafeng Shen, Yazan Hasan, Andrew Johannes, 
Antonio J. Sanchez; Division of Gastroenterology and Hepatology, 
University of Iowa Hospitals and Clinics, Iowa City, IA
Aim:Direct-acting antiviral (DAA) therapies have been devel-
oped for Hepatitis C (HCV) treatment with increasing efficacy .
Our aim was to describe patterns of HCV management in liver 
and infectious diseases (ID) specialists .Methods: An Institutional 
Review Board approved survey was emailed to members of the 
American Association for the Study of Liver Diseases (AASLD) 
and Infectious Diseases Society of America (IDSA) .All responses 
were anonymous . Results:801 responses out of 4224 mail-
ings were received; 295 treat HCV patients . More AASLD 
respondents treat HCV than IDSA respondents (94%vs .66% P< 
0 .001) .Therapy of choice in treatment naïve patients with gen-
otypes 1, 2, 3 and 4 were Ledipasvir/Sofosbuvir (93%),Sofos-
buvir/Ribavirin (75%),Daclatasvir/Sofosbuvir (80%) and 
Ledipasvir/Sofosbuvir (78%) respectively .HCV treatment failure 
was encountered by 61% of participants; more frequently by 
liver than ID specialists (83% vs .44% p<0 .001) .Liver specialists 
treat more HCV in decompensated cirrhosis than ID special-
ists (86% vs 34% p<0 .001) and HCV recurrence after liver 

transplant (LT) (74% vs .11 .3% p<0 .0001) .Years of experience 
treating HCV did not affect approach to HCV treatment failure 
or hepatic fibrosis assessment methods before HCV treatment, 
liver biopsy was obtained by <10 % of respondents . Insurance 
coverage was a major limiting factor preventing initiation of 
DAAs in 86% of practitioners .Discussion:To our knowledge, 
this is the largest survey on the patterns of HCV management 
in liver and ID specialists .The majority of respondents adhere 
to the AASLD/IDSA HCV treatment guidelines, liver specialists 
treat more decompensated cirrhotic and post LT patients . Liver 
biopsy has been largely replaced by non-invasive methods 
for assessment of hepatic fibrosis . ID specialists have been 
identified as a group that could expand the HCV treatment 
workforce, but less than 66% of IDSA respondents treat HCV . 
It is essential to identify barriers for ID specialists to treat HCV 
and augment HCV care capacity . This survey raises important 
issues on the need for a consensus amongst insurance pro-
grams to improve HCV treatment access on a global scale .

HCV Practice Patterns By Specialty

Values are numbers (%) . £ Fisher’s exact test .
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939
Are risk factors still relevant for HCV treatment with 
directly-acting agents against HCV in HIV-HCV-coin-
fection? Results from the German hepatitis C cohort 
(GECCO)
Stefan Mauss1, Patrick Ingiliz2, Thomas Lutz3, Knud Schewe4, Jür-
gen K. Rockstroh5, Florian Berger1, Julian Schulze zur Wiesch6, 
Christoph Boesecke5, Heiner W. Busch7, Guenther Schmutz1, Axel 
Baumgarten2, Stefan Christensen7; 1Center for HIV and Hepa-
togastroenterology, Duesseldorf, Germany; 22.) Medizinisches 
Infektiologie Zentrum Berlin, Berlin, Germany; 3Infektiologikum, 
Frankfurt, Germany; 4ICH, Hamburg, Germany; 5Department of 
Internal Medicine 1, University Hospital Bonn, Bonn, Germany; 61. 
Department of Internal Medicine, University Medical Center Ham-
burg-Eppendorf, Hamburg, Germany; 7CIM, Muenster, Germany
Introduction Directly-acting agents (DAA) against HCV have 
improved treatment of chronic hepatitis C due to higher effi-
cacy, better tolerability and substantial reduction of contrain-
dications . Despite this major progress relapses still occur and 
we assessed the influence of traditional risk factors on treat-
ment outcome in HIV-HCV-Coinfection . Methods The GECCO 
cohort is a multicenter cohort from 9 sites in Germany . All 
patients (n=1643) started on the following DAA regimen were 
included in the analysis: pegylated interferon (PegIFN) +rib-
avirin (RBV) +sofosbuvir (SOF); SOF +RBV; SOF +simeprevir 
(SMV); SOF +daclatasvir (DCV) +/- RBV; SOF/ledipasvir 
(LDV); paritaprevir/ritonavir (PRT/r)/ombitasvir (OBV) +/- RBV 
and +/- dasabuvir (DSV) . Treatment outcome was measured as 
sustained virologic response at week 12 after end of therapy 
(SVR12, ITT) . A proportion of patients in GECCO are also part 
of the German Hepatitis C Registry . Results The analysis is 
based on the 345 HIV/HCV-coinfected patients in the GECCO 
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cohort . Risk factors associated with lower SVR12 rates were the 
presence of liver cirrhosis (95% vs . 84%) (p=0 .02) and having 
<350 CD4 cells/μl (94% vs . 83%) (p=0 .02) . Although the 
presence of liver cirrhosis strongly correlated with a CD4 cell 
count <350/μl (p<0 .001), having <350/μl CD4 without cir-
rhosis was also associated with lower SVR rates (Figure) . Age, 
sex, HCV-RNA >6 Mio IU/mL, ALT level, CDC stage, specific 
antiretroviral therapy and HCV treatment regimen were not 
associated with statistically lower SVR 12 rates . Conclusions 
Despite considerably improved efficacy of treatment of chronic 
hepatitis C with DAA in HIV/HCV-coinfection low CD4 cells 
<350/μl and liver cirrhosis remain risk factors for treatment 
failure . The association between the presence of liver cirrhosis 
and low CD4+ cell counts may be explained by portal hyper-
tension with splenomegaly and consecutive lymphopenia .
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Impact of SVR to interferon-free antiviral regimens on 
liver stiffness measurement and liver functionality in 
HCV infected patients with severe liver disease: a real 
life study
Marcello Persico1, Mario Masarone1, Andrea Aglitti1, Rosa 
Caruso1, Alessandro Federico2, Marcello Dallio2, Silvia Camera3, 
Nicola Caporaso3, Filomena Morisco3; 1Internal Medicine and 
Hepatology Unit, Department of Medicine, University of Salerno, 
Salerno, Italy; 2Gastroenterology Unit, Department of Clinical and 
Experimental Medicine, Second University of Naples, Naples, 
Italy; 3Gastroenterology Unit,, Department of Clinical Medicine 
and Surgery, University of Naples “Federico II”, Naples, Italy
Background: New interferon-free regimens with 2nd genera-
tion Direct Antiviral Agents(DAA) demonstrated high efficacy 
among HCV-infected patients in registered trials . Neverthe-
less, little is known about the impact of these therapies on 
liver stiffness measurement(LSM) and liver functionality in 
“real-life” settings . Aims: to evaluate the impact of SVR on 
LSM and clinical and liver parameters indexes of 2nd gener-
ation interferon-free DAA therapy on a real-life population of 
HCV infected patients with Metavir F3 and F4 liver fibrosis . 
Patients and methods: 282 HCV patients(M/F: 55 .6/44 .4%, 
Age:62 .84±10 .49, BMI: 25 .97±3 .69) with F3 or F4 liver fibro-
sis undergoing antiviral therapy with DAA, were consecutively 
enrolled from April to December 2015 in three tertiary centers 
of Hepatology of Southern Italy, decompensated cirrhosis were 
excluded . Genotypes were: 1b:62 .9%; 1a:4,0%; 2:23,7%; 
3:6,8%; 4:2,5% . Patients were treated on the basis of EASL/
AISF guidelines with: Sofosbuvir(SOF)+Ribavirin(RBV)(26 .0%), 
SOF+Simeprevir±RBV(28 .8%), SOF+Ledipasvir±RBV(14 .0%), 
Ombitasvir+Paritaprevir+Ritonavir+Dasabuvir±RBV(24 .8%), 
Ombitasvir+Paritaprevir+Ritonavir ±RBV (1 .4%), SOF+Daclat-
asvir±RBV(5 .0%) . Of every patient clinical, biochemical and 
imaging data(LSM and Ultrasonography), Child-Pugh and 
MELD scores were collected at the baseline before therapy 
starting(T0), at the End of Therapy (EoT) and after 12 weeks, 
at the Sustained Virological Response (SVR12) . Results: of the 
282 patients 68 .6% were Metavir F4(LSM>=12 .5 kPascal) 
and 31 .4% F3 . SVR12 was reached in 97,5% of patients . 
In F3 and F4 patients LSM, and (in F4 patients) Child and 
MELD score significantly decreased from T0 to EoT(p<0,00001 
each) . Interestingly, no significant differences between these 
variables were found between EoT and SVR12 (p=ns) . At an 
univariate analysis of the clinical and liver functionality param-
eters, baseline Glucose(p<0 .005),Type 2 Diabetes(p<0 .001), 
ALT(p<0 .001), PLTs (p<0 .005), were found associated with a 
significant EoT LSM (>=2kPascal) improvement . At a multiple 
regression with Age, Sex, BMI, Glucose, Diabetes, ALT,MELD, 
Child and Platelets levels(PLT) as independent variables, only 
ALT and PLTs were directly, and Diabetes inversely, associ-
ated with significant LSM reduction . Conclusions: Virological 
response to Interferon-free regimens is associated to fibrosis 
regression and recovery of liver functionality and this can be 
detected as early as EoT response is achieved, whereas no 
differences between EoT and 12 weeks post-treatment can be 
found in SVR patients . Diabetes seem to negatively influence 
LSM improvement . Further investigations are advised to assess 
long term effects of SVR .
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941
Massive Disparity in Insurance Approval; A Comparison 
Between Ledipasvir/sofosbuvir Based Hepatitis C Ther-
apy and Adalimumab Based IBD Therapy
Mohammad Arsalan Siddiqui1, Hany Eraqi2, Sadiq Omar1, 
SyedMohammed Jafri3; 1Internal Medicine, Henry Ford Hospital, 
Detroit, MI; 2School of Medicine, Wayne State University, Detroit, 
MI; 3Gastroenterology, Henry Ford Hospital, Detroit, MI
Purpose: We evaluated the success rate for insurance approval 
for a single center setting for hepatitis C therapy involving 
ledipasvir/sofosbuvir and compared it to IBD therapy involving 
Adalimumab . Methods: Pharmaceutical records were reviewed 
for all patients prescribed ledipasvir/sofosbuvir and Adalim-
umab between July 2014 and November 2015 . Data was 
extracted including type of insurance, insurance approval, 
fibrosis staging based on fibroscan for the patients who were 
prescribed ledipasvir/sofosbuvir and data for type of IBD, 
severity of anemia, location, extraintestinal manifestations and 
perianal complications was collected for the patients who were 
prescribed Adalimumab . Results: 783 patients were prescribed 
therapy with ledipasvir/sofosbuvir based therapy and the over-
all approval rate was 77 .8% . In comparison ammong the 55 
patients who were prescribed Adalimumab 52 (94 .5%) were 
approved, 2 patients were denied and 1 was still pending 
approval . Among the patients who were prescribed ledipas-
vir/sofosbuvir by insurance companies 296 patients (37 .8%) 
had Medicare, 424 (54 .1%) private insurance and (8 .2%) 
had Medicaid . The approval rates were 93% for Medicare 
patients, 79% for private insurances and 32% for Medicaid 
patients . Amongst private insurances, Private A had approval 
rate of 87%, Private B had approval rate of 73% and other 
private insurances had approval of 71% . In the Adalimumab 
group, 7 .3% patients had Medicare and Medicaid each, 
14 .6% patients had Private A, 69 .1% had Private B and 1 .8% 
had other private insurance . All the patients who had Medic-
aid or Medicare were approved . Of the 2 patients who were 
denied one had Private B, Crohn’s disease as the diagno-
ses and absence of anemia or extraintestinal manifestations . 
Whereas the second patient had insurance other than Private 
A or B, Ulcerative colitis as the diagnoses, presence of mod-
erate anemia and no extra-intestinal manifestations . Conclu-
sion: We evaluated insurance approval rates of ledipasvir/
sofosbuvir based hepatitis C therapy and Adalimumab based 
IBD therapy . The over-all approval rate of therapy based on 
ledipasvir/sofosbuvir was 77 .8% and Medicaid patients had 
a very low approval rate of 32% . The overall approval rate for 
Adalimumab based therapy was 94 .5% and all the Medicare 
and Medicaid patients were approved . The only patients who 
were denied had private insurance .

Table showing approval rates in percentage of ledipasvir/sofos-
buvir based on insurance type (p-value < 0 .001)

Disclosures:
The following people have nothing to disclose: Mohammad Arsalan Siddiqui, 
Hany Eraqi, Sadiq Omar, SyedMohammed Jafri

942
Treatment of elderly HCV patients with severe fibrosis: 
safety and efficacy data from RESIST-HCV, a large 
regional database
Vincenza Calvaruso1, Irene Cacciola2, Maurizio Russello11, Anto-
nio Davì3, Gaetano Scifo4, Riccardo Volpes5, Arturo Montineri6, 
Tullio Prestileo7, Salvatore Madonia8, Giuseppe Malizia17, Anto-
nio Digiacomo9, Gaetano Bertino18, Antonio Magro19, Anna 
Licata10, Bruno Cacopardo11, Antonino Salvo12, Luigi Guarneri20, 
Ignazio Scalisi13, Giovanni Mannino14, Pietro Colletti21, Fabio 
Cartabellotta15, Vincenzo Portelli16, Giovanni Raimondo2, Antonio 
Craxì1, Vito Di Marco1; 1Gastroenterologia & Epatologia, DIBI-
MIS,, University of Palermo, Palermo, Italy; 2University of Messina, 
Messina, Italy; 3Infectious Diseases Department, Modica Hospital, 
Italy, Italy; 4PO Umberto I, Siracusa, Italy; 5ISMETT, Palermo, Italy; 
6Azienda Ospedaliera Universitaria Policlinico-Vittorio Emanuele, 
Catania, Italy; 7Infectious disease, Ospedale Civico, Palermo, 
Italy; 8Internal Medicine I, AO V. Cervello, Palermo, Italy; 9Osped-
ale Regina Margherita, Comiso, Italy; 10DIBIMIS, University of 
Palermo, Palermo, Italy; 11Ospedale Garibaldi Nesima, Catania, 
Italy; 12ASP di Caltanissetta Presidio Ospedaliero S. Elia,, Cal-
tanissetta, Italy; 13Ospedale Vittorio Emanuele II, Castelvetrano, 
Italy; 14Infectious disease, Ospedale Cannizzaro, Palermo, Italy; 
15Ospedale Buccheri La Ferla, Palermo, Italy; 16infectious dis-
ease, ASL DI TRAPANI, Trapani, Italy; 17Gastroenterology unit,, 
AO V. Cervello, Palermo, Italy; 18U.O.C. di Medicina Interna e 
Urgenza, A.O.U.P. “Vittorio Emanuele” di Catania -, Catania, 
Italy; 19U.O.C. Medicina Interna, ASP di Agrigento, Presidio 
Ospedaliero S. Giovanni di Dio, Agrigento -, Agrigento, Italy; 
20U.O.C. Malattie Infettive, ASP di Enna, Presidio Ospedaliero 
“Umberto I”, Enna -, Enna, Italy; 21U.O.C. di Malattie Infettive, 
A.O.U.P. “P. Giaccone” Palermo, Palermo, Italy
Background and Aim: Phase 3 studies of DAAs in patients with 
chronic hepatitis C or cirrhosis have included few patients over 
70 years . In Italy, restricted prescription of IFN-free regimens to 
patients with severe fibrosis or cirrhosis has skewed the usage 
of DAA toward the more advanced age fascia, which contains 
patients with frequent co-morbidities and co-medications, not 
candidates to OLT . To evaluate the safety and efficacy of DAA 
regimens we used the ongoing dataset from our regional data-
base, RESIST-HCV, which includes all HCV patients present-
ing for treatment to Liver centres throughout Sicily in order to 
evaluate appropriateness and priority . Patients and methods: 
Between March 2015 and May 2016, 9,154 patients were 
registered in RESIST-HCV, 4,798 (52 .4%) met the AIFA criteria 
for treatment and 4,039 (44,1%) started DAA regimens . Of 
these 4,039 patients, 1,566 (38 .7%) were elderly (age 70 
years) . Regimen choice and use of ribavirin were based on 
viral genotype and stage of disease, according to guidelines . 
Results: The cohort of 1,566 elderly patients had a higher prev-
alence of women (50% vs 35%,p<0 .001), P/R naïve patients 
(54% vs 44%,p<0 .001), genotype 1b (82% vs 63%,p<0 .001), 
F4 fibrosis (70% vs 59%,p<0 .001), HCC previous treated (6% 
vs 3%,p<0 .001), diabetes (29% vs 23%,p<0 .001), arterial 
hypertension (53% vs 30%,p<0 .001), hearth disease (6% vs 
3%,p<0 .001), stage-3 kidney disease (4% vs 2%,p<0 .001) 
and co-medications (81% vs 68%,p<0 .001) as compared 
to 2,473 patients under 70 years . HIV co-infection (0 .06 vs 
5%,p<0 .001) and a previous OLT (4 .5% vs 6 .8%,p<0 .03) 
were less frequent in the elderly . In May 2016, 1,568 patients 
(38%) concluded treatment and 732 patients (18%) concluded 
the 12 weeks of follow-up . By ITT, the rate of ETR was 99 .5% 
(556/558) in the elderly and 99 .3% (1,007/1 .010) in the 
under 70 and the rate of SVR was 94 .6% (264/279) in the 
elderly and 90 .6% (395/436) in the under 70 . Two patients 
died (1 elder, liver failure; 1 non-elder, variceal bleeding) . 
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Conclusions: Use of IFN-free DAAs regimens in practice is as 
safe and effective in elderly patients with cirrhosis or severe 
fibrosis due to HCV as in a younger population . The lifetime 
utility of HCV eradication in the elder in terms of reduction of 
events and overall survival needs evaluation in long-term obser-
vational cohorts .
Disclosures:
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943
Telemedicine-based Hepatitis C Virus (HCV) Manage-
ment for Individuals on Opioid Agonist Treatment (OAT)
Andrew H. Talal1, Phyllis Andrews2, Anthony McLeod2, Yang 
Chen3,1, Marianthi Markatou3,1, Clewert Sylvester2, Lawrence 
Brown2; 1Center for Clinical Care and Research in Liver Disease, 
SUNY, University at Buffalo, Buffalo, NY; 2START Treatment & 
Recovery Centers, Brooklyn, NY; 3Biostatistics, University at Buf-
falo, Buffalo, NY
Background and aims: Despite high HCV prevalence, persons 
on OAT rarely engage in HCV care as most programs refer 
patients offsite . Telemedicine (two-way videoconferencing) 
permits direct interaction between patients and specialists in 
distinct locations and might be useful for HCV treatment of 
OAT patients . Methods: HCV RNA positive patients undergo 
an HCV evaluation via telemedicine with an onsite physician 
assistant and a hepatologist . All pretreatment labs and vis-
its are performed onsite . Direct acting antivirals (DAA) are 
procured by a specialty pharmacy and are co-administered 
with methadone using directly observed therapy . Charges are 
submitted electronically to third party payers . Patient satisfac-
tion is assessed by the telemedicine satisfaction questionnaire 
(TSQ) . Results: Over 14-months, 54 HCV RNA-positive patients 
(63% male, 70% black/African-American, 29% Hispanic, 
24% HIV-infected) received an HCV evaluation via telemedi-
cine . All patients were well stabilized on methadone and all 
except 3 have HCV genotype 1 . Fibrosis assessment in 44 
patients who underwent Fibrosure revealed: mild (stage 0-1) 
in 14/44 (32%), moderate (stage 1-2) in 15/44 (34%), and 
severe (stage ≥ 3) in 15/44 (34%) patients . DAAs have begun 
in 28 and have been completed in 21 patients . HCV RNA 
is undetectable in all 21 patients at treatment completion (2 
pts) or post-treatment weeks 4 (4 pts) or 12 (15 pts) . Sixteen 
patients are undergoing evaluation or awaiting DAAs, and 
10 remain untreated . To date, insurance mandated fibrosis or 
drug use restrictions have not prevented patients from ultimately 
receiving therapy . No auditory or visual communication issues 
were identified and selected TSQ results are illustrated (Table) . 
Medication adherence has been excellent . Conclusion: Tele-
medicine-based HCV care is a feasible, reimbursable model 
for HCV treatment delivery in an OAT program with excellent 
initial patient acceptance that strengthens over time . Patient 
adherence and antiviral efficacy have been excellent . Tele-
medicine can virtually integrate specialty-based care into the 
OAT clinic .

Selected TSQ Results
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944
Successful hepatitis C treatment in advanced cirrhosis 
with DAA reduces HCC incidence
Andrea Affronti1, Meena Ju2, Janet Catt2, William M. Rosenberg1, 
Douglas Macdonald1; 1Institute for Liver and Digestive Health, Uni-
versity College London, London, United Kingdom; 2Hepatology, 
Royal Free Hospital, London, United Kingdom
Background: Directly-acting antivirals are safe and effective 
in advanced hepatitis C cirrhosis but the impact of SVR on 
morbidity and mortality in advanced disease is unknown . We 
examined 1-year outcomes and UKELD and ALBI score in 105 
HCV patients with advanced cirrhosis treated in the UK HCV 
Early Access Program with either Sofosbuvir/Ledipasvir or 
Sofosbuvir/Daclatasvir . Results: 80% of patients had a Child-
pugh score >7 at baseline and the average follow-up time was 
63 weeks post-treatment . SVR was achieved in 90 patients 
(86%) whilst 15 relapsed . SVR did not predict death at 1 year 
(6/105 overall) nor progression to transplantation (4/105 
overall) but was associated with significant improvements in 
UKELD (49 .3 pre- versus 47 .5 1 year post-SVR, p=0 .005) ALBI 
score (2 .17 pre- versus 1 .63 1 year post-SVR) which were 
not seen in patients who relapsed . Strikingly, the cumulative 
probability of HCC incidence 1 year post-treatment was sig-
nifcantly higher in the relapse group (33 .3%) versus the SVR 
group (4 .4%) (p=0 .002, Fisher’s Exact Test) . Further, SVR was 
the only significant predictor of a post-treatment diagnosis of 
HCC independently of MELD, UKELD and ALBI on multivariate 
analysis . Conclusion: These data suggest rapid benefits from 
DAA treatment in advanced HCV cirrhosis . Reduction in trans-
plantation rates may only become evident with longer follow-up 
but are strongly predicted by falls in UKELD in this group . It is 
unclear whether the lower incidence of HCC in the SVR group 
represents an inhibition of tumour initiation or reduced growth 
of radiologically undetectable lesions pre-treatment . In either 
scenario, improvement in liver function with SVR should widen 
treatment options at the time of HCC diagnosis .
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Fig 1 . Cumulative HCC survival from end of DAA treatment of 
HCV cirrhosis .
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Community-based, Individualized, Hepatitis C Therapy 
in Nepal
Holly A. Murphy1, Sameer M. Dixit2, Andrew Trotter2, Apurva 
Rai3, Ujjwal Karmacharya1, Patricia Kramarz1, Philippe A. Cre-
ac’h4; 1Deutsche Gesellschaft fur Internationale Zusammenarbeit 
(GIZ) GmbH, Kathmandu, Nepal; 2Center for Molecular Dynam-
ics-Nepal, Kathmandu, Nepal; 3SPARSHA-Nepal, Kathmandu, 
Nepal; 4The Global Fund, Geneva, Switzerland
Purpose: With direct acting antiviral therapy (DAA) expan-
sion to resource-limited settings there is an urgency to validate 
best practices for population-based screening and treatment 
of hepatitis C (HCV) . The Deutsche Gesellschaft für Interna-
tionale Zusammenarbeit (GIZ) GmbH (German Development 
Cooperation) implemented a community-based screening and 
treatment model for mono-infected and HIV/HCV co-infected 
persons in Nepal where over 150,000 individuals are living 
with HCV genotype 3 (GT3: 60%) and genotype 1 (GT1: 40%) 
(Kinkel, H) . Methods: We “pivoted” HCV screening and treat-
ment within 3 existing opioid substitution treatment (OST) sites 
screening 600 patients with HCV viral load and GT, AST/
Platelet Ratio Index (APRI) and fibroscan; enrolling 150 HCV 
mono-infected and 150 HIV-HCV co-infected for individualized 
treatment in an ongoing study . Patients with GT3 disease with 
optimal predictors (baseline HCV viral load <3,000,000 IU/
ml, HIV-negative, no cirrhosis, age <50, body mass index < 
30 kg/m2, favorable IL28B SNP) received 12-weeks sofosbu-
vir/peg-IFN-RBV (SIR) vs S/daclatasvir (SD) +/- R (cirrhotics) . 
GT1-regimens included: S/ledipasvir (SL) or SD +/- R (cirrhot-
ics) . Results: We demonstrated optimal 4-week complete rapid 
virologic response (RVRc) (94%) without significant toxicity 
among the first 105 patients treated (n=69 HIV+; 50% with 
tenofovir disoproxil fumarate (TDF)-containing antiretroviral 
regimens) . Treatment regimens were: 50% SD and 35% SL 
(with R for 17 patients with compensated cirrhosis), 15% SIR . 

An APRI cut-off of 2 (compared to fibroscan 10) had 51% 
sensitivity, 95% specificity (89% negative predictive value) for 
advanced fibrosis . Conclusions: Both optimal outcomes and 
drug tolerability demonstrated the effectiveness of community, 
OST-based HCV screening and treatment in a resource-limited 
setting with simple individualized DAA-based therapy . Excel-
lent early outcomes across GT 1 and 3 in this “real-life” setting 
encompassing HIV-infected and injecting drug users supports 
simple HCV diagnostic/treatment models implemented through 
OST sites . These results will be valuable for extending popula-
tion-based HCV treatment to resource-limited settings . Refer-
ence: Kinkel H et al . Prevalence of Hepatitis B and C infection 
and assessment of HCV-genotype among people who inject 
drugs in three regions of Nepal (PloS One, 2015)
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946
Investigation of the prevalence and characteristics 
of RAVs in DAA-naive and –experienced European 
patients
Julia Dietz1, Simone Susser1, Johannes Vermehren1, Kai-Henrik 
Peiffer1, Georgios Grammatikos1, Sandra Passmann1, Dany Per-
ner1, Caterina Berkowski1, Peter Ferenci2, Maria Buti3, Beat Mull-
haupt4, Bela Hunyady5, Holger Hinrichsen6, Stefan Mauss7, Joerg 
Petersen8, Peter Buggisch8, Andreas Schober9, Gisela Felten10, 
Dietrich Hueppe10, Andreas Zipf11, Ulrich Spengler12, Thomas 
von Hahn13, Gaby Knecht14, Thomas Lutz14, Thomas Berg15, 
Stefan Zeuzem1, Christoph Sarrazin1; 1Medizinische Klinik 1, 
Goethe-University Hospital, Frankfurt am Main, Germany; 2Depart-
ment of Internal Medicine III, Division of Gastroenterology and 
Hepatology, Vienna, Austria; 3Hospital Universitario Valle Hebron 
and Ciberehd, Barcelona, Spain; 4Swiss Hepato-Pancreato-Bili-
ary Center and Department of Gastroenterology and Hepatology, 
University Hospital Zürich, Zürich, Switzerland; 5Somogy County 
Kaposi Mór Teaching Hospital, Kaposvár, Hungary; 6Practice of 
Gastroenterology, Kiel, Germany; 7Practice of Gastroenterology, 
Düsseldorf, Germany; 8Institute for Interdisciplinary Medicine IFI, 
Hamburg, Germany; 9Practice of Hepatology, Göttingen, Ger-
many; 10Practice of Hepatology, Herne, Germany; 11Practice of 
Gastroenterology, Mannheim, Germany; 12Department of Internal 
Medicine, University of Bonn, Bonn, Germany; 13Department of 
Gastroenterology, Hepatology and Endocrinology, Medizinische 
Hochschule Hannover, Hannnover, Germany; 14Infektiologikum, 
Frankfurt am Main, Germany; 15Department of Gastroenterology 
and Rheumatology, University Hospital Leipzig, Leipzig, Germany
Background: Treatment of chronic hepatitis C virus (HCV) 
infection with interferon-free direct acting antiviral (DAA)-
based combination therapies leads to high sustained viro-
logic response rates . However, resistance-associated variants 
(RAVs) are frequently associated with treatment failure . This 
study analyzed the prevalence and characteristics of RAVs in 
DAA-naïve and –experienced patients in a large European 
resistance database . Methods: We collected serum samples 
of 3990 European patients who were infected with HCV 
genotypes (GT) 1a (n=1632), 1b (n=1501), 1c/e (n=7), 2 
(n=125), 3 (n=558), 4 (n=158), 5 (n=7) and 6 (n=2) . RAVs 
which were shown to be associated with treatment failure or 
confer a >2 fold changed drug susceptibility were analyzed 
within NS3, NS5A and NS5B . Overall, 2214 patients were 
DAA-naïve while 538 individuals displayed a virologic failure 
to sofosbuvir (SOF)/RBV±PEG, SOF/simeprevir (SMV), SOF/
daclatasvir (DCV), SOF/ledipasvir (LDV) or 3D (paritaprevir 
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(PTV)/ombitasvir (OMV)/dasabuvir (DSV)) . Results: In DAA-
naïve patients the rate of RAVs in GT1 was 20% in NS3, 16% 
in NS5A and 27% in NS5B . In individuals with GT2 and 4 
the prevalence of pre-existing RAVs was variable due to the 
frequent natural occurrence of NS5A RAVs . For GT3 the dom-
inant Y93H NS5A RAV was observed in only 2% at baseline . 
Failure to treatment with SOF/RBV±PEG led to a significant 
selection of L159F in GT1b and GT3 infected patients . How-
ever, currently it is unclear whether this variant has an impact 
on the efficacy of salvage therapies . After DCV, LDV or OMV 
containing regimens in GT1, NS5A RAVs occurred frequently 
(70-90%) . In GT1a dependent on the NS5A inhibitor different 
pattern of L28, Q30, L31 and Y93 variants were observed 
while in GT1b Y93 variants were characteristic . Typical RAVs 
pattern with partial overlap have been observed after failure to 
NS3 protease inhibitors SMV (Q80K, R155K, D168E/N/V) 
and PTV (Y56H, R155K, D168E/N/V) . In patients with GT3, 
Y93H increased from 2% in DAA-naïve to 73% in individu-
als with DCV/SOF failure while LDV/SOF selected no RAVs 
in GT3 . Interestingly, we identified 10 patients with virologic 
failure to at least 2 subsequent DAA-based antiviral therapies . 
Conclusions: Virologic failure is associated with the appear-
ance of characteristic RAVs in the DAA target regions of all 
genotypes . Typical RAVs pattern exist for the different DAAs, 
drug classes and HCV genotypes/subtypes which may enable 
selection of effective salvage regimens . However, few patients 
showed failure to at least 2 interferon-free DAA-based antiviral 
drug regimens .
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The Impact of Concomitant Acid Reducing Therapy 
(ART) on Sustained Virologic Response (SVR-12) Among 
Genotype 1 Infected Chronic Hepatitis C (CHC) Patients 
Treated with Ledipasvir/Sofosbuvir (LDV/SOF) With or 
Without Ribavirin
Patrick Spoutz1, Monica Schaefer1, Prashant K. Pandya2,3, Mark 
Patterson4; 1Pharmacy Benefits Management, VA Heartland Net-
work (VISN-15), Kansas City, MO; 2Gastroenterology, Kansas 
City VA Medical Center, Kansas City, MO; 3Gastroenterology 
and Hepatology, Kansas University Medical Center, Kansas City, 
KS; 4Pharmacy Practice and Administration, UMKC School of Phar-
macy, Kansas City, MO
Background: Pharmacokinetic studies have shown that the sol-
ubility of the ledipasvir component of the LDV/SOF combina-
tion is decreased as intra-gastric pH increases and hence the 
prescribing information cautions against the concomitant use 
of acid reducing therapy (ART) . A recent retrospective analysis 
of a real-world cohort revealed reduction in SVR-12 among 
patients receiving concomitant LDV/SOF therapy and ART . 
However this study was limited as to the dose, duration and fre-
quency of ART use . Aim: Our aim was to evaluate the impact of 
ART on SVR among patients receiving LDV/SOF with or without 
ribavirin for genotype 1 CHC . Methods: This retrospective data 
analysis used data from the VA Corporate Data Warehouse, 
on a large cohort of Veterans Affairs patients in VISN-15, 
with manual chart reviews for data validation . Only patients 
who had completed antiviral therapy and had post treatment 
week 12 viral load available were included for this analysis . 
Descriptive statistics and a student’s t-test were conducted for 
continuous variables and a chi-square was utilized for cate-
gorical variables . Multivariate logistic and linear regressions 
were used to assess SVR12 rates between groups, controlling 
for covariates of interest . Results: Of 766 patients undergo-
ing LDV/SOF antiviral therapy for CHC, 219 patients were 
excluded due to missing baseline laboratory variable . SVR12 
was achieved in 92 .3% (144/156) of the patients receiving 
ART and 94 .1% (368/391) in those without, p=0 .435 . Only 
10 (6 .4%) of 156 patients receiving ART during their treat-
ment were prescribed doses higher than recommended by 
the package insert (all of whom achieved SVR-12) . The group 
receiving ART were more likely to have advanced liver dis-
ease than the comparator group as defined by FIB4 score of 
3 .65 vs . 3 .06, p=0 .033 ., ICD-9 codes for cirrhosis 37 .2% vs . 
27 .9%, p=0 .033, and ICD-9 codes for decompensated liver 
disease, 12 .8% vs . 6 .6%, p=0 .019 . A subgroup analysis of 
patients (n=93) receiving at least 8 weeks of overlap between 
of PPIs/H2RAs and LDV/SOF had a reduced SVR12 of 87 .1% 
(81/93), p=0 .019 on univariate analysis . Controlling for dif-
ferences in baseline and treatment characteristics, no statis-
tical difference was found between the groups for SVR-12, 
OR: 0 .593 (95% CI 0 .254-1 .384) and no statistical difference 
in SVR12 rates remained between the subgroup receiving 8 
weeks or more of acid suppressive medications and the con-
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trol group, OR: 0 .618 (95% CI 0 .257-1 .484) . Conclusions: 
The use of ART within the guideline provided by the prescrib-
ing information for LDV/SOF does not impact SVR-12 among 
patient chronically infected with genotype 1 HCV .
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Real-World Retreatment of Sofosbuvir/Ledipasvir (SOF/
LDV) Failures In Hepatitis C Virus Genotype 1 infection
Brian Pearlman1,2, Andrew Hinds1, Michael Perrys2; 1Center for 
Hepatitis C, Atlanta Medical Center, Atlanta, GA; 2internal medi-
cine, medical college of georgia, Augusta, GA
Background: Direct-acting antiviral (DAA) therapy virologic 
failure for hepatitis C virus occurs in fewer than 10% of cases . 
There is a paucity of data guiding therapeutic decisions for 
second-line DAA therapy utilized for first-line failures . The 
AASLD and the European Association for the Study of the Liver 
(EASL) have made recommendations that include switching to 
a different DAA class based on resistance testing/baseline 
resistance-associated failures (RAVs) . The current study ana-
lyzed a real-world population of HCV therapy non-responders 
and the outcome of their second-line regimens chosen based 
upon genotypic resistance testing after first-line regimen failure 
(SOF/LDV) . Methods:  Data derived from two referral sites, 
one academic and one community-based teaching . All patients 
had GT-1 and 90% adherence to SOF/LDV to which they 
had virologic failure (cannot have stopped therapy from an 
adverse event or failed for other reasons) . All patients had 
NS5a, NS3 and NS5b genotypic population-based sequenc-
ing analyses within 30 days of virologic failure . Patients were 
given second-line regimens based on RAV-directed provider 
choice . Population-based resistance testing utilized . Results: 
Results including RAVs detected at failure and salvage regi-
mens (see TABLE) . 62% had been treatment-naïve prior to fail-
ing SOF/LDV, and 38% were prior PEG/RBV virologic failures 
[no PI failures] . 54% were Black . 62% were cirrhotic and 31% 
bridging fibrosis (F3) . 85% were GT1a . 69% had used PPIs at 
least once during therapy (all denied using twice-daily dosing) . 
At SOF/LDV failure, 77% had detectable NS5a RAVs, 15% 
had detectable NS5a with NS3 RAVs . At interim analysis, 
92% (n=12/13) had achieved SVR-12 (intention-to-treat), with 
one patient lost to follow-up after achieving end-of-treatment 
response (as treated efficacy, 100%) . Conclusions: Salvage 
regimens chosen based on population-based resistance testing 
performed after LDV/SOF failures (GT-1) were successful with 
a 92% efficacy at interim analysis .
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High Efficacy of Ledipasvir/Sofosbuvir Combination 
With or Without Ribavirin in the Treatment of Chronic 
Hepatitis C Genotype 4–infected Compensated and 
Decompensated Cirrhosis Patients: Real Life Data From 
Saudi Arabia
Faisal M. Sanai1, Adnan AlZanbagi2, Mohamed A. Babatin3, 
Abdullah S. Alghamdi3, Hamdan AlGhamdi4, Kahlid Alswat5, 
Abdulrahman A. Aljumah4, Abduljaleel M. Al Alwan4, Ayman 
Abdo5, Waleed K. Al-Hamoudi5, Abdullah Alaseeri6, Yaser Dah-
lan1, Ashwaq Alsahafi3, Hammad S. Alothmani3, Haziz Albiladi3, 
Ibrahim H. Altraif4; 1Gastroenterology Unit, Dept. of Medicine, 
King Abdulaziz Medical City, Jeddah, Saudi Arabia; 2Gastroen-
terology Unit, Department of Medicine, King Abdallah Medical 
City, Makkah, Saudi Arabia; 3Gastroenterology Unit, Dept. of 
Medicine, King Fahad Hospital, Jeddah, Saudi Arabia; 4Hepato-
biliary Sciences & Liver Transplantation, King Abdulaziz Medical 
City, Riyadh, Saudi Arabia; 5Gastroenterology Unit, Dept. of Med-
icine, Liver Disease Research Center, College of Medicine, King 
Saud University, Riyadh, Saudi Arabia; 6Infectious Disease Dept, 
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Limited clinical trial data has shown high efficacy of co-for-
mulated ledipasvir/sofosbuvir (LDV/SOF) in the treatment of 
patients infected with hepatitis C virus (HCV) genotype (GT)-4 
infected patients, although the data is limited in cirrhotic 
patients . This study assessed real-world safety and efficacy of 
co-formulated ledipasvir/sofosbuvir (LDV/SOF) with or with-
out ribavirin (RBV) in GT4 infected patients with compensated 
and decompensated cirrhosis . Methods: In this ongoing, obser-
vational cohort, we included HCV GT4 treatment naïve and 
-experienced patients with (n=40) and without (n=118) decom-
pensated cirrhosis for a 12-24 week treatment regimen with 
LDV/SOF . RBV (55 .7% of patients) was dosed by physician 
discretion between 600 – 1200 mg daily . Patients with prior 
DAA failure were excluded from the analysis . Compensated 
cirrhosis (F4, Metavir) was ascertained by Fibroscan . Decom-
pensated cirrhosis (Child’s - Pugh score ≥7) was ascertained by 
established clinical, biochemical and radiological criteria . The 
primary efficacy endpoint was SVR12 and drug discontinuation 
and/or occurrence of grade 3/4 adverse events . Results: A 
total of 158 adult patients with a mean age of 59 .0±29 .7 
years, and HCV RNA 5 .8±0 .8 IU/mL were enrolled, 94 
(59 .5%) were female, and 73 (46 .2%) were treatment-expe-
rienced to pegylated interferon ± RBV . All patients have com-
pleted ≥4 weeks on therapy, with HCV RNA undetectable 
(<15 IU/mL) in 84/158 (53 .1%) patients, and all 129 had 
reached end-of-therapy with undetectable/below range HCV 
RNA . No virologic breakthroughs were observed in any of 
the patients . Overall 81/87 (93 .1%) patients who had com-
pleted 12 weeks of post treatment follow up achieved SVR12 
(compensated cirrhosis, n=57 [SVR12 91 .9%], decompensated 
cirrhosis, n=24 [SVR12 96 .0%]) . Of the 6 patients who failed 
therapy (all relapsed), one had decompensated cirrhosis while 
the other 5 had compensated cirrhosis, including 5 who were 
treatment naïve and 1 being treatment experienced . Four of 
the 6 patients who failed therapy received concomitant RBV . 
Adverse events were grade 1 or 2 and there were no drug dis-
continuations related to side effects . Two patients with decom-
pensated (1 Child’s B and 1 Child’s C) cirrhosis died from 
underlying disease progression while on therapy . Conclusion: 
The interim analysis of this cohort shows that LDV/SOF with or 
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without RBV is highly effective with a favorable safety profile in 
HCV GT4 patients with underlying cirrhosis . SVR12 rates were 
high in all patient categories regardless of the presence of 
decompensated cirrhosis or prior treatment experience . Treat-
ment was generally well-tolerated with few side effects .
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Safety and efficacy of daclatasvir plus asunaprevir com-
bination therapy in hemodialysis patients infected with 
hepatitis C virus genotype 1b 
Shiho Miyase, Keiko Mizobe, Natsumi Tsukano, Hirohumi 
Iwashita, Shigetoshi Fujiyama; Department of Gastroenterology 
and Hepatology, Kumamoto Shinto General Hospital, Kumamoto, 
Japan
Background: The rate of hepatitis C virus (HCV) positivity is 
higher in patients on hemodialysis than in the general pop-
ulation . Several studies have reported that HCV infection is 
associated with poor prognosis in hemodialysis patients, with 
interferon-based therapy showing a lower sustained virologic 
response rate (SVR) in hemodialysis patients than in patients 
not requiring dialysis . The combination of orally administered 
daclatasvir (DCV) plus asunaprevir (ASV), which is effective in 
patients infected with HCV genotype 1b, is expected to be safe 
in chronic hemodialysis patients because both drugs are mainly 
metabolized by the liver . This study evaluated the safety and 
efficacy of DCV plus ASV combination therapy in hemodialysis 
patients infected with HCV . Methods: Nineteen hemodialysis 
patients infected with HCV genotype 1b infection were treated 
with DCV plus ASV combination therapy from December 
2014 to January 2016 . Sixteen patients (nine men and seven 
women) were followed for more than 12 weeks after the end of 
treatment . SVR after 12 weeks (SVR12) and discontinuation of 
therapy or dose reductions owing to adverse events were eval-
uated . Results: Of the 16 patients, 13 were treatment-naïve, 
and three had been treated with interferon-based regimens . 
Median patient age was 65 years (range, 51–81 years), with 
11 patients (68 .7%) older than age 60 years . Seven patients 
(43 .8%) had compensated liver cirrhosis . Despite two patients 
having resistance-associated variants (RAVs) in the HCV NS3 
region at baseline, all 16 patients (100%) achieved SVR12 . 
One patient with cirrhosis discontinued treatment at 6 weeks 
owing to onset of acute pneumonia, and another patient 
required ASV dose reduction owing to a mild hepatic disorder . 
Both patients recovered after discontinuation or dose reduction, 
later achieving SVR12 . Conclusion: DCV plus ASV combina-
tion therapy in hemodialysis patients infected with HCV has 
high antiviral activity and is tolerated, even in older patients 
and patients with liver cirrhosis and RAVs .
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Real-World Effectiveness and Safety of DAA Combina-
tion Therapies in Elderly Patients > 70 Years of Age in 
the German Hepatitis C-Registry (DHC-R)
Tania M. Welzel1, Eckart Schott2, Albrecht Stoehr3, Stefan 
Mauss4, Klaus H. Boeker5, Tim Zimmermann6, Karl-Georg Simon7, 
Holger Hinrichsen8, Thomas Berg9, Heike Pfeiffer-Vornkahl10, 
Stefan Zeuzem1, Dietrich Hueppe11, Heiner Wedemeyer12, 
German Hepatitis C-Registry13; 1Department of Medicine I, JW 
Goethe University Hospital, Frankfurt, Germany; 2Charité Cam-
pus Virchow-Klinikum (CVK), Berlin, Germany; 3ifi-institute for 
interdisciplinary medicine, Hamburg, Germany; 4Center for HIV 
and Hepatogastroenterology, Duesseldorf, Germany; 5Center of 
Hepatology, Hannover, Germany; 6I. Dept. of Medicine, Univer-
sity of Mainz, Mainz, Germany; 7MVZ Dr.Eisenbach Dr.Simon 
Dr.Schwarz GbR, Leverkusen, Germany; 8Leberstudienzentrum 
Kiel GbR, Kiel, Germany; 9Department of Hepatology, University 
Hospital Leipzig, Leipzig, Germany; 10e.factum GmbH, Butzbach, 
Germany; 11Center of Gastroenterology, Herne, Germany; 12Gas-
troenterology, Hepatology and Endocrinology, Hannover Medical 
School, Hannover, Germany; 13Leberstiftungs-GmbH Deutschland, 
Hannover, Germany
Introduction: Few pivotal trials reported outcomes of novel 
direct-acting antiviral (DAA) therapies in elderly patients . We 
investigated effectiveness and safety of all-oral DAA regimen in 
patients >70 yrs . of age vs . younger patients (≤70 yrs .) in the 
DHC-R . Methods: The DHC-R (Deutsches Hepatitis C-Register) is 
a multicenter real-world cohort including approximately 9,300 
patients . Patients are treated at the discretion of the physician . 
Data are collected by a web-based system . Data quality is ana-
lyzed by plausibility checks and on site monitoring . The analysis 
includes patients who initiated treatment between 02/01/2014 
and 05/15/2015 (N=5,228) and who were observed for at 
least 40 weeks after initiation of antiviral treatment . Primary 
effectiveness endpoint was SVR12 . Results: Of 5,228 patients 
who initiated treatment, 506 (9 .7%) were > 70 yrs . of age 
(Table 1) . Intent-to-treat (IIT) and per-protocol (PP) SVR12 was 
91 .7% (3,111/3,392) and 95 .9% (3,100/3,231) in patients 
≤70 yrs ., and 91 .6% (340/371) and 95 .8% (338/353) in 
patients >70 yrs ., respectively . In cirrhotic patients ≤70 yrs ., ITT 
and PP SVR12 was 88 .7% (885/998) and 92 .3% (880/953), 
compared to 89 .7% (157/175) and 94 .0% (157/167) in 
elderly patients >70 yrs . of age . Frequency of adverse events 
(AEs) was 54 .3% (275/506) and 52 .7% (2488/4722) in 
patients >70 yrs . and ≤70 yrs . of age, respectively . Proportion 
of serious AEs was higher in patients >70 yrs (6 .1%; 31/506), 
compared to patients ≤70 yrs . (3 .2%; 153/4722) . Overall, 
18 of 5,228 patients died, of whom 4 were >70 years of 
age . Conclusions: Despite a higher proportion of SAEs, all-oral 
DAA therapies were generally safe and effective in elderly 
patients >70 yrs . Overall treatment outcomes were similar to 
those observed in younger patients .
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Table 1: Characteristics of N=5,228 patients who initiated DAA 
therapy
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Frequency and predictive value of detectable HCV RNA 
at the end of treatment with ledipasvir/sofosbuvir ± 
ribavirin in a large real world cohort: Results from the 
German Hepatitis C-Registry (DHC-R)
Benjamin Maasoumy1, Stefan Mauss2, Peter Buggisch3, Klaus H. 
Boeker4, Rainer Günther5, Michael P. Manns1, Heike Pfeiffer-Vorn-
kahl6, Hartwig H. Klinker7, Eckart Schott8, Christoph Sarrazin9, 
Heiner Wedemeyer1, Dietrich Hueppe10, Johannes Vermehren9, 
German Hepatitis C-Registry11; 1Gastroenterology, Hepatology 
and Endocrinology, Hannover Medical School, Hannover, Ger-
many; 2Center for HIV and Hepatogastroenterology, Duesseldorf, 
Germany; 3ifi-institute for interdisciplinary medicine, Hamburg, 
Germany; 4Center of Hepatology, Hannover, Germany; 5Uni-
versitätsklinikum Schleswig-Holstein (UKSH), Campus Kiel, Kiel, 
Germany; 6e.factum GmbH, Butzbach, Germany; 7Dept. of Inter-
nal Medicine II, University of Würzburg, Würzburg, Germany; 
8Charité Campus Virchow-Klinikum (CVK), Berlin, Germany; 9J. 
W. Goethe-University Hospital, Frankfurt, Germany; 10Center 
of Gastroenterology, Herne, Germany; 11Leberstiftungs-GmbH 
Deutschland, Hannover, Germany
Introduction: AASLD/IDSA guidelines for hepatitis C virus 
(HCV) infection state that testing for HCV RNA can be consid-
ered at the end of antiviral treatment (EOT) with interferon-free 
regimens . However, it remains rather unclear how the respec-
tive results have to be interpreted . The aim of this study was 
to analyze the frequency and predictive value of detectable 
HCV RNA results at the EOT with ledipasvir(SOF)/sofosbu-
vir(SOF)±ribavrin(RBV) in a large real world cohort of HCV 
genotype 1 infected patients . Methods: The DHC-R (Deutsches 
Hepatitis C-Register, German Hepatitis C-Registry) is a national 
multicenter real-world cohort including approx . 9,300 patients . 
Patients are treated at the discretion of a physician . Data are 
collected by a web-based system . Data quality is analyzed by 
plausibility checks and on site monitoring . This data analysis is 
based on a subset of patients fulfilling the following inclusion 
criteria: a) chronic HCV genotype 1 infection; b) completion of 
a full course of antiviral treatment with LDV/SOF±RBV of either 
8, 12 or 24 weeks; c) available SVR12 data; d) HCV RNA 
measurement with either the Roche COBAS AmpliPrep/COBAS 
TaqMan (CAP/CTM) or the Abbott RealTime HCV assay (ART) . 
Results: A number of 471 patients fulfilled the inclusion crite-
ria and had a valid HCV RNA result at the respective EOT 
with LDV/SOF±RBV . Overall, SVR rate among these patients 
was 99% (n=464/471), 97% (n=66/68) in patients treated 
with and 99% (n=398/403) among those treated without RBV . 
HCV RNA was detectable in 34 patients (7%) at the EOT . 
Almost half of these patients (44%; n=15) even had a viral load 
above the limit of quantification . However, only two patients 
with a detectable EOT result failed to achieve SVR12 (SVR 
rate 94%; n=32/34) . One of these patients had a detectable/
not quantifiable HCV RNA result, the other a quantifiable viral 
load at the EOT . Detectable HCV RNA at the EOT was far more 
frequent if the ART was used . While the CAP/CTM detected 
HCV RNA in only 2% (n=9/384) of patients, HCV RNA was 
detectable in 29% of patients (n=25/87) in whom the ART was 
used at the EOT . Conclusions: Almost one out of three HCV 
genotype 1 patients has a detectable or even a quantifiable 
HCV RNA result at the end of LDV/SOF±RBV therapy if the ART 
is used . However, SVR rates remain very high in these patients . 
Therefore, treatment should not be extended .
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The effect of interferon-free DAAs combination ther-
apy on innate immune responses (NK cell activity and 
frequency of CD56dim and CD56bright NK cell subset in 
peripheral blood) in chronic hepatitis C patients
Ikuo Nakamura, Yoshihiro Furuichi, Katsutoshi Sugimoto, Yoshi-
yuki Kobayashi; Department of Gastoenterology and Hepatology, 
Tokyo Medical University, Tokyo, Japan
 Aim : Hepatitis C virus (HCV) is one of the most important 
agents of chronic hepatitis, liver cirrhosis and hepatocellular 
carcinoma. So far, the interferon-free DAAs combination ther-
apy is one of the most effective treatment for chronic hepatitis 
C patients. The effect of these therapies might be involved to 
the immune responses, that are composed of innate immune 
responses and adaptive immune responses. The aim of this 
study was to examine the effect of DAAs combination therapy 
on innate immune responses (NK cell activity and frequency of 
CD56 dim and CD56 bright NK cell subset in peripheral blood) in 
chronic hepatitis C patients. Patients and Methods : In twen-
ty-three chronic hepatitis C patients with HCV of genotype 1b , 
the combination therapy of DAAs was performed (Asunaprevir 
+ Daclatasvir : fifteen, HARVONI® (Sofosbuvir + Ledipasvir) : 
five, VIEKIRAX® (Ombitasvir + Paritaprevir / ritonavir) : three). 
Ten patients were male and thirteen patients were female. Just 
before and at the end of the therapy (EOT), NK cell activity 
and the frequency of CD56dim NK cell and CD56bright NK cell in 
peripheral blood were estimated by Cr release assay (E/T=20) 
and three-color flowcytometry. Statistical analysis was per-
former by one-way ANOVA. This study was approved by the 
ethics committee of the institute and written informed consent 
was obtained from each patient. All procedures in this study 

were conducted in accordance with Declaration of Helsinki. 
Results : The analysis by ANOVA showed that NK cell activ-
ity significantly improved at EOT compared with just before 
therapy (p 〈 0.001). It also showed that frequency of CD56 
dim NK cell in peripheral blood was significantly increased at 
EOT compared with just before therapy (p 〈 0.05). Conclu-
sion : The combination therapy of DAAs in chronic hepatitis C 
patients has improved NK cell activity by increasing the fre-
quency of CD56dim NK cell in peripheral blood. It was revealed 
that reduction of HCV load in chronic hepatitis C patients could 
restore NK cell activity that was reduced by HCV. Therefore, 
the results of our study implied that DAAs combination therapy 
might be able to reduce the risk of HCC in chronic hepatitis C 
patients by restoring the activity of innate immune responses. 
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Improved Hepatic Profile in Hepatitis C Virus (HCV) 
Genotype (GT) 4-Infected Egyptian Patients with Com-
pensated Cirrhosis Receiving Ombitasvir/Paritaprevir/
Ritonavir with Ribavirin (AGATE-II)
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Background: In Egypt, HCV GT4 infection accounts for over 
90% of all HCV infections . AGATE-II is a large Egyptian phase 
3 trial that enrolled treatment-naive or previously treated 
(pegIFN + RBV) patients infected with HCV GT4, without cirrho-
sis (Arm A) or with compensated cirrhosis (Arms B/C) . Patients 
received the 2 direct-acting antiviral agent regimen of ombitas-
vir (OBV), an NS5A inhibitor, paritaprevir (PTV), an NS3/4A 
protease inhibitor, and ritonavir (r), a pharmacokinetic 
enhancer, plus ribavirin (RBV) . Methods: All patients received 
OBV/PTV/r (25/150/100 mg) once daily plus weight-based 
RBV . Overall, 100 patients without cirrhosis were allocated to 
12-week treatment (Arm A) and 60 patients with compensated 
cirrhosis were randomized 1:1 to 12-week treatment (Arm B) 
or 24-week treatment (Arm C) . All patients were followed for 
48 weeks post-treatment . The primary objectives of AGATE-II 
were to assess safety and sustained virologic response 12 
weeks post treatment (SVR12) . Here, we assess changes in 
liver biomarkers in cirrhotic patients between baseline (BL) and 
post-treatment week (PTW) 24 in Arm B and PTW12 in Arm C . 
Results: Among patients with compensated cirrhosis, SVR12 
rates were 97% (30/31) in the 12-week arm in both the ITT 
and mITT populations (excluding non-virologic failures), while 
in the 24-week arm, SVR12 rates were 93% (27/29) and 96% 
(27/28) in the ITT and mITT populations, respectively . Adverse 
events were mainly mild/moderate in severity with no patient 
discontinuing due to an adverse event . Most liver biomarkers, 
including those of fibrosis and liver function, showed improve-
ments from BL to PTW24 (Arm B) and PTW12 (Arm C) (Table) . 
Final data on liver biomarker changes at PTW48 will be pre-
sented . Conclusions: In HCV GT4-infected Egyptian patients 
with compensated cirrhosis, treatment with OBV/PTV/r + RBV 
for 12 or 24 weeks was well tolerated and resulted in high SVR 
rates at PTW12 and in an improvement from BL in most liver 
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biomarkers to PTW 12 and 24 . Further follow-up of patients 
through PTW48 will determine the magnitude and durability 
of these changes .
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Hepatitis C could now be cured for under US $100 per 
person: analysis of mass generic production of Direct 
Acting Antivirals
Andrew M. Hill2, Dzintars Gotham1, Melissa Barber3, Anton 
Pozniak2, Joseph M. Fortunak4; 1Faculty of Medicine, Imperial 
College London, London, United Kingdom; 2St Stephens AIDS 
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Background: Although novel direct-acting antivirals (DAAs) 
achieve high sustained virological response (SVR) rates of >90% 
in chronic hepatitis C (HCV), global access to DAAs is limited, 
due to high prices . Reduced prices offered through voluntary 
licensing are available in countries that represent only 50% 
of the worldwide epidemic . The per-kilogram price of active 
pharmaceutical ingredient (API) and steady, high demand 
volumes are key determinants of the total production cost of 
any medicine . The aim of the study was to calculate currently 
feasible prices for DAAs, assuming large volume of demand 
and competitive manufacture . Methods: Data on per-kilogram 
prices and volumes of API exported from India were analysed 
from an online database (www .infodriveindia .com) for Jan-Jun 
2016 . Linear regression models were calculated, weighted by 
shipment size . Given the lack of export data on velpatasvir, 
the API cost was calculated by analysis of chemical synthesis 
and costs of raw materials . Costs of per-pill API requirements 
were combined with estimated costs for formulation and excip-
ients ($0 .04/ pill), packaging ($0 .35/month), and a profit 
margin of 50% was added . Results: Export volumes from India 
in Jan-Jun 2016 were, sofosbuvir: 10,200 kg, (equivalent to 
303,000 12-week treatment courses), daclatasvir: 5,443 kg 
(1,080,000 courses), ledipasvir: 240 kg (32,000 courses) . API 
prices decreased throughout the time frame . Mean API prices 
on June 1st 2016 were: sofosbuvir $1,094/kg, daclatasvir 

$998/kg, ledipasvir $2,441/kg . API cost for velpatasvir was 
estimated at $8,900-11,700/kg . US price was up to 1,355 
times higher than the target price for sofosbuvir, 4500 times 
for daclatasvir, and 984 times higher for sofosbuvir+ledipas-
vir . Conclusions: HCV DAAs production costs are falling rap-
idly . 12-week treatments of sofosbuvir can be manufactured 
for an estimated $62, daclatasvir $14, sofosbuvir+ledipasvir 
$96, velpatasvir $119-154 . These target prices all include a 
50% profit margin for generic suppliers . These prices show the 
potential for mass treatment of Hepatitis C in access programs 
similar to those used for people with HIV/AIDS .

Calculated target prices and current prices for 12-week DAA 
treatment courses

all prices USD
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High Rates of Medical and Psychiatric Comorbidities 
in HIV/HCV Coinfected Patients Treated With Sofosbu-
vir-Containing Regimens in Registrational Clinical Trials.
Mark S. Sulkowski2, Curtis Cooper1, Jean-Michel Molina3, Susanna 
Naggie4, K.C Huang5, Anu O. Osinusi5, Luisa M. Stamm5, Ben-
edetta Massetto5, John McNally5, Diana M. Brainard5, John G. 
McHutchison5, David L. Wyles8, Jürgen K. Rockstroh7, Douglas T. 
Dieterich6; 1University of Ottawa, Ottawa, ON, Canada; 2Johns 
Hopkins Hospital, Baltimore, MD; 3Hopital Saint-Louis, AP-HP and 
University of Paris Sorbonne Cité, Paris, France; 4Duke University 
Medical Center, Durham, NC; 5Gilead Sciences Inc, Foster City, 
CA; 6Mount Sinai School of Medicine, New York, NY; 7University 
of Bonn, Bonn, Germany; 8UCSD School of Medicine, San Diego, 
CA
BACKGROUND: HIV/HCV coinfected patients have a high 
prevalence of medical and psychiatric diseases which may 
limit access to HCV therapy . Recent trials of DAA therapy in 
HIV/HCV coinfected patients have demonstrated high SVR 
rates similar to that observed in HCV monoinfection; however 
the generalizability of these results have been questioned 
due to the clinical trial setting and the exclusion of certain 
antiretrovirals . The goal of this analysis was to describe the 
prevalence of medical and psychiatric disease and DDI inter-
actions in HIV/HCV coinfected subjects enrolled in Gilead tri-
als . METHODS: An integrated analysis of data from HIV/HCV 
coinfected patients enrolled in 4 phase 3 registrational trials 
(PHOTON-1 and -2 [sofosbuvir [SOF] + ribavirin [RBV] for 
12 or 24 weeks], ION-4 [ledipasvir (LDV)/SOF ± RBV for 12 
weeks] and ASTRAL-5 [SOF/velpatasvir (VEL) for 12 weeks] 
was performed . Patients with severe medical or psychiatric con-
ditions were excluded from these trials . An assessment of demo-
graphics, medical history, concomitant medications, safety and 
efficacy will be presented . RESULTS:  A total of 940 patients 
were included in this analysis; a majority (71%) were enrolled 
in the United States . Across all studies, there was a high preva-
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lence of hypertension (28%), gastro-esophageal reflux disease 
(GERD) 16% and hyperlipidemia (14%) . A high proportion 
had psychiatric comorbidities including depression (37%) and 
anxiety (20%) . Prior or ongoing substance abuse was reported 
in 17% of patients . These rates were similar to that described in 
a recent analysis of over 18,000 HIV/HCV coinfected patients 
in the US (Meyer N et al, ICAAC 2015) . In the PHOTON-2 
study which was conducted in Europe, a smaller proportion 
reported both medical and psychiatric comorbidities . Overall 
SVR rates ranged from 79% to 96% based on the treatment reg-
imen, similar to that observed in HCV monoinfected patients . 
CONCLUSIONS: The use of interferon-free DAA regimens has 
resulted in the ability to successfully treat HIV/HCV coinfected 
patients with complex comorbidities in clinical trials which can 
be generalizable to real world practice .
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Excellent SVR12 rates with Viekira Pak in a real-world 
cohort of HCV Genotype 1 patients predominantly with 
cirrhosis – the Australian REV1TAL Study
John Lubel1,2, Joanne Mitchell3, Stephen Pianko4, Alex J. Thomp-
son5,6, David M. Iser5, Alessia Gazzola3, Sarah Chivers2, Gauri 
Mishra4, John Gough5, Simone I. Strasser7, Gregory Dore8, Kather-
ine A. Stuart9, Jacob George10,11, Edmund Tse12, Amany Zekry13, 
Miriam Levy14, Gerry C. MacQuillan15, Vince Fragomeli16, Paul 
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Monash University, Melbourne, VIC, Australia; 3Gastroenterol-
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lia; 10Storr Liver Centre, Westmead Institute for Medical Research, 
Sydney, NSW, Australia; 11University of Sydney, Sydney, NSW, 
Australia; 12Gastroenterology, Royal Adelaide Hospital, Adelaide, 
SA, Australia; 13Gastroenterology, St Georges Hospital, Sydney, 
NSW, Australia; 14Gastroenterology, Liverpool Hospital, Sydney, 
NSW, Australia; 15Gastroenterology, Sir Charles Gairdner Hospi-
tal, Perth, WA, Australia; 16Gastroenterology, Nepean Hospital, 
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Institute, Royal Melbourne Hospital, Melbourne, VIC, Australia; 
19Gastroenterology, Royal Perth Hospital, Perth, WA, Australia; 
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Australia; 21Infectious Diseases, Barwon Health, Geelong, VIC, 
Australia
Background In phase III registration trials, ritonavir boosted 
paritaprevir, with ombitasvir and dasabuvir (PrOD) +/- riba-
virin was safe, well tolerated and had excellent efficacy with 
SVR12 rates >95% . However, real-world data on the safety 
and efficacy of PrOD therapy in cirrhotic patients is limited . 
Methods Between October 2014 and July 2015, a compas-
sionate access program supported by AbbVie Pty Ltd was con-
ducted in Australia across 47 treatment centers . Patients were 
included if they received at least one dose of PrOD . Primary 
end-points were SVR12 (HCV viral load < LLOQ at least 12 
weeks post treatment) and drug discontinuation rates due to 
adverse events . The frequency and nature of serious adverse 
events with particular focus on death, hepatic decompensa-
tion and grade 4 biochemical abnormalities were collected . 
Results In this current analysis of 461 patients (74% cirrhosis, 
9 .8% CPB) complete treatment outcome data was available 
in 86% (n=395), with an overall SVR of 95 .5% . SVR12 rates 
were similar for cirrhotic and non-cirrhotic patients (95 .5% and 
97 .8%, respectively) . Most patients were infected with Gen-
otype 1a (64%) and most received ribavirin (90%) . Baseline 
features of the fully characterized patients are shown in Table 
1 . Similar to previous reports, baseline viral load, MELD score 
and liver stiffness did not influence SVR . Early cessation of ther-
apy occurred in 6 .1% of patients and in these patients SVR12 
was lower at 53% . Hyperbilirubinaemia on therapy was com-
mon with 4 .3% of patients developing hyperbilirubinaemia 
≥ 100μmol/L . To date no deaths have been reported, 34 
patients (7 .4%) required hospital admission, 9 patients (2 .0%) 
developed hepatic decompensation, Grade 4 laboratory 
abnormalities occurred in 10 patients (2 .2%) . Conclusion In 



484A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

a real-world setting, treatment with PrOD in Genotype 1 HCV 
infection achieves excellent SVR12 rates including in those with 
cirrhosis . Hepatic decompensation occurred infrequently .

Baseline parameters and SVR12
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Regression of fibrosis in HCV patients treated with direct 
acting antivirals (DAAs)
Stephanie Hametner, Remy Schwarzer, Alexander Ziachehabi, 
Rainer Schöfl, Andreas Maieron; Gastroenterology and Hepatol-
ogy, Elisabeth Hospital, Linz, Austria
Introduction: sustained virological response (SVR) due to antivi-
ral therapy is associated with changes in biochemical markers 
of liver function . So far little is known about the effects of SVR 
on liver fibrosis . Therefore we investigated the effects of DAA 
based HCV therapy on fibrosis measured by transient elastog-
raphy (TE) . Methods: over a period of 12 months (03/2014-
03/2015) we treated a total of 154 patients with a DAA 
based therapy; 121 patients had baseline evaluation including 

TE and SVR 12; of those, a total of 108 patients were followed 
up at least 24 weeks post treatment including TE . TE results 
were classified as very reliable (IQR/M≤10%), reliable (IQR/M 
≤30% or ≥30% and <7,5kPa) and not reliable (IQR/M>30%) . 
Patients were devided into two groups (cirrhosis and non cir-
rhosis) according to TE results (cut off F4>13kPa) . Only patients 
with correct TE results were included .Results: 108 patients in 
total, 43 (39 .8%) female, median age 60, (female: 63 (IQR 
55-73), male: 58 (IQR 54-63)); distribution of genotypes was 
as follows: 1a: 27 .8%, 1b: 57 .4%, 1: 3 .7%, 3: 7 .4%, 4: 
1 .9% . 55 .6% were considdered cirrhotics .69 .4% had previous 
treatment including PI based regimes . All patients included in 
this evaluation achieved SVR 12 . Baseline (BL) and follow-up 
TE results are shown in table 1 . In a subgroup of 47 cirrhotic 
patients with correct TE>13 kPa, 48 .9% showed a regression 
of fibrosis to F3 according TE evaluation . In those with proven 
regression BL TE measured 17 .1kPa (IQR: 14 .3- 20 .9), FUP 
TE results showed 8 .9kPa (IQR: 8 .3-10 .8) . Conclusion: SVR in 
HCV patients due to DAA therapy appears to induce regres-
sion of fibrosis in our patients . Moreover in a significant pro-
portion of patients with TE proven cirrhosis we noticed stage 
migration from F4 to F3 . This work underlines that downstaging 
of fibrosis even in cirrhotic patients could happen, however his-
tological verification is lacking . One might wonder whether in 
subgroups of cirrhotics with fibrosis regression TE decline can 
be translated in less liver related endpoints; therefore a longer 
observation of our patients is planned .

TE results in different patient populations

BL (baseline), TE (transient elastography), FUP (follow up)
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Comparison of Health-Related Quality of Life (HRQL) 
in Asian Patients with Chronic Hepatitis C Treated with 
Interferon (IFN)-free Ribavirin (RBV)-Containing Regi-
mens vs Interferon-free and Ribavirin-free Regimens
Zobair M. Younossi1, Maria Stepanova16,2, Kwang-Hyub Han3, 
Wan-Long Chuang4, Henry Lik-Yuen Chan5, Young-Suk Lim6, Rong-
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BACKGROUND: Given the potential side effect of RBV, we 
assessed its impact on HRQL of Asian patients with HCV . 
METHODS: Short Form-36v2 was administered before, 
during, and after treatment in 2 clinical trials of sofosbuvir 
(SOF)-based regimens: Ledipasvir (LDV)/SOF and SOF+RBV 
(2014-2015, South Korea, Hong Kong, and Taiwan) . HRQL 
scores were compared between patients receiving LDV/SOF 
and SOF+RBV . RESULTS: 425 patients were enrolled [247: 
SOF+RBV (87% HCV genotype 2) and 178: LDV/SOF (all gen-
otype 1)] . Patients were 13% cirrhotic, 63% treatment-naïve, 
and 8% reported overt fatigue . The SVR-12 rates were 98 .0% 
(SOF+RBV) and 98 .3% (LDV/SOF) . Baseline scores were sim-
ilar between the two groups . However, soon after treatment, 
a number of HRQL declined in those receiving SOF+RBV (up 
to -2 .6 points by wk2, up to -4 .2 by wk4, up to -5 .8 by wk8, 
up to -6 .1 by the end of treatment) (p<0 .05) . In contrast, 
improvements in HRQL scores in those receiving LDV/SOF 
were observed starting at wk2 (up to +2 .3); these improve-
ments continued throughout treatment (up to +3 .3 by wk4, up 
to +3 .8 by wk8, up to +3,5 by the end of treatment) (p<0 .05) . 
Notably, no HRQL decrements were observed in the LDV/SOF . 
After treatment cessation, in those who received RBV, some 
decrements (up to -3 .3) were observed at post-treatment wk4 . 
These HRQL impairments resolved by post-treatment wk12 (up 
to +2 .7) (p<0 .05) . In contrast, in those who completed LDV/
SOF, HRQL improvements were up to +5 .0 by post-treatment 
wk4, up to +5 .2 by post-treatment wk12 (p<0 .05) . In multivar-
iate analysis, use of RBV was independently associated with 
mild impairment in HRQL (betas range from -1 .3 to -5 .0 points 
to Physical and Mental Summary scores and SF-6D utility; all 
p<0 .05) . CONCLUSION: The use of RBV is associated with 
mild impairment in HRQL in Asian patients with HCV . LDV/
SOF leads to improvement of HRQL during treatment and after 
acheiving SVR .
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Efficacy and safety of DAA-based oral therapy in a 
large cohort of HCV patients treated in clinical practice 
in Italy and monitored by the NAVIGATORE web-plat-
form
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To assess efficacy, safety and clinical outcomes of DAA-based 
therapy in advanced liver disease, we are currently monitoring 
with a web-based platform (NAVIGATORE) all HCV patients 
treated with oral DAAs in a vast geographic area of the North-
East of Italy . At the time of this analysis, 2595 treated patients 
have been included (64 .8% Males, mean age 57 .9+10 .8-
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range 21-90yrs, 41 .6% HCV-1b, 20% HCV-1a, 12 .4% HCV-2, 
17,2% HCV-3,7 .7% HCV-4 . 75% had cirrhosis (1741 CHILD 
A and 197 CHILD B, 7 CHILD C), 3,6% extrahepatic disease, 
14,3% F3 fibrosis . Diabetes was present in 11 .4%, CVD in 
14,8% Obesity in 5% Nephropathy in 1,5% .Patients were 
treated according to guidelines and monitored monthly during 
therapy and every 3 months thereafter . Efficacy and safety 
analysis is described in the table Efficacy was excellent in most 
groups, not being significantly affected by comorbidities . How-
ever, it was reduced by around 10% in patients with Child B 
cirrhosis . Tolerability and safety were excellent in patients with 
F3 and with Child A cirrhosis, while were reduced in Child B 
patients, particularly when treated with Ribavirin . Conclusions 
: these results confirm the excellent efficacy and safety of DAA-
based oral HCV treatments in compensated disease, while 
results in Child B cirrhosis appear somehow compromised by 
lower tolerability of RBV containing regimens .
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Effectiveness And Safety Of Ombitasvir, Paritaprevir/ 
Ritonavir And Sofosfuvir/Ledipasvir In Patients With 
Genotype 4 Chronic Hepatitis C Virus Infection: Results 
From The Spanish Real World Cohort
Javier Crespo3, Jose L. Calleja1,2, Sacristran Begoña5, Belen 
Ruiz-Antoran7, Javier Ampuero6,2, Javier García-Samaniego8,2, 
Francisco Gea9,2, Maria Buti10,2, Sabela Lens11,2, Joaquin Cabe-
zas3, Rosa María Morillas12, Jose Ramon Salcines13, Juan Manuel 
Pascasio14, Juan Turnes15, Federico Saez-Royuela16, Juan Are-
nas17, Diego Rincón18, Martin Prieto19, Francisco Jorquera20, Juan 
José Sánchez Ruano21, Carmen Navascues22, Esther Molina23, 
Xavier Torras24,2, Silvia Montoliu25, Jose M. Moreno26, Miguel 
Angel Serra27, Raul J. Andrade28,2, Conrado M. Fernández-Ro-
dríguez29, Miguel Fernandez-Bermejo30, Miguel A. Simon31, 
Lucía Bonet32, Juan de la Vega33, Moises Diago34, Jose Ramon 
Fernandez35, Gloria Sanchez-Antolin36, Inmaculada Fernandez4; 
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Hospital Universitario 12 de Octubre, Madrid, Spain; 5Depart-
ment of Gastroenterology, Hospital San Pedro, Logroño, Spain; 
6Department of Gastroenterology, Hospital Universitario de Valme, 
Sevilla, Spain; 7Clinical Pharmacology, Hospital Universitario 
Puerta de Hierro, Madrid, Spain; 8Department of Gastroenterol-
ogy, Hospital Universitario La Paz, Madrid, Spain; 9Department of 
Gastroenterology, Hospital Universitario Ramon y Cajal, Madrid, 
Spain; 10Department of Gastroenterology, Hospital Universitario 
Vall D Hebrón, Barcelona, Spain; 11Liver Unit, Hospital Clinic, 
Barcelona, Spain; 12Department of Gastroenterology, Hospital 
Germans Trias I Pujol, Barcelona, Spain; 13Department of Gastro-
enterology, Hospital de Laredo, Laredo, Spain; 14Department of 
Gastroenterology, Hospital Universitario Virgen del Rocio, Sevilla, 
Spain; 15Department of Gastroenterology, Hospital de Montecelo, 
Pontevedra, Spain; 16Department of Gastroenterology, Hospital 
Universitario de Burgos, Burgos, Spain; 17Department of Gastro-
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Spain; 18Department of Gastroenterology, Hospital Universitario 
Gregorio Marañon, Madrid, Spain; 19Department of Gastroen-
terology, Hospital Universitario La Fe, Valencia, Spain; 20Depart-
ment of Gastroenterology, Complejo Asistencial Universitario 
León, Leon, Spain; 21Department of Gastroenterology, Hospital 
Universitario de Toledo, Toledo, Spain; 22Department of Gastro-
enterology, Hospital Universitario Central de Asturias, Oviedo, 
Spain; 23Department of Gastroenterology, Hospital Clínico Univer-
sitario Santiago, Santiago de Compostela, Spain; 24Department 
of Gastroenterology, Hospital Santa Creu i Sant Pau, Barcelona, 
Spain; 25Department of Gastroenterology, Hospital Universitario 
Tarragona, Tarragona, Spain; 26Department of Gastroenterology, 
Complejo Hospitalario Universitario de Albacete, Albacete, Spain; 
27Department of Gastroenterology, Hospital Clinico de Valencia, 
Valencia, Spain; 28Department of Gastroenterology, Hospital Uni-
versitario Virgen de la Victoria, Malaga, Spain; 29Department 
of Gastroenterology, Hospital Universitario Fundación Alcorcón, 
Madrid, Spain; 30Department of Gastroenterology, Hospital San 
Pedro de Alcantara, Caceres, Spain; 31Department of Gastroen-
terology, Hospital Clinico Universitario Lozano Blesa, Zaragoza, 
Spain; 32Department of Gastroenterology, Hospital Universitario 
Son Espases, Palma de Mallorcca, Spain; 33Department of Gas-
troenterology, Hospital San Agustin, Aviles, Spain; 34Department 
of Gastroenterology, Hospital Universitario General de Valencia, 
Valencia, Spain; 35Department of Gastroenterology, Hospital Uni-
versitario de Cruces, Bilbao, Spain; 36Department of Gastroenter-
ology, Hospital Universitario Rio Hortega, Valladolid, Spain
Introduction:Hepatitis C virus (HCV) genotype (GT) 4 represents 
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15% of total global HCV infection .Clinical trials showed an effi-
cacy over 90% with oral antiviral therapy .This study assessed 
real-world effectiveness and safety of sofosfuvir/ledipasvir 
(SOF/LED) and paritaprevir/ritonavir/ombitasvir (2D) with or 
without ribavirin in patients with GT4 chronic HCV infection . 
Material and Methods:Retrospective, multicentre,non-random-
ized, prospective collected data,national study that included 
naive and treatment experienced patients with HCV GT 4 
infection who were treated with 2D or SOF/LED .Patients with 
at least SVR 4 post-treatment were selected for analysis . The 
results for both cohorts are shown separately . Results:The total 
cohort includes 301 patients with SVR 4 data in 252 .The 
global SVR4 and SVR12 were 97 .2% (245/252) and 95 .7% 
(224/234) respectively . 130 patients were treated with SOF/
LED .Most of the patients (83 .8%) were male,mean age of 54 
years, 57% were F4 (12 patients CHILD B or C); 53 .9% of 
patients were treatment-naive, 43 .1% received ribavirin .The 
SVR4 and SVR12 week post-treatment were 96 .2% and 95 .4% 
(124/130) respectively .Four patients experienced virological 
failure (relapse) .Approximately 4 .6% of patients reported at 
least one serious adverse events (SAEs) . One patient expe-
rienced hepatic decompensation (ascites) .No patient discon-
tinues therapy .No patient died during the treatment .In this 
subcohort SOF/LED, bilirubin ≥2 mg/dL is the only baseline 
factor associated with lack of response .None of the baseline 
factors investigated were significantly associated with SAEs on 
multivariate analysis . 122 patients were treated with 2D with 
or without RIBA .Most of the patients (75%) were male,mean 
age of 53 years .35 .2% were F4 (5 CHILD B),36 .1% of patients 
were treatment-naive,94 .3% received ribavirin .The SVR4 
and SVR12 week post-treatment were 98 .4% and 96 .2% 
(100/104) respectively . One patient experienced virological 
failure (relapse) . SAEs were reported for 7 patients (5 .7%),one 
patient with hepatic decompensation (encephalopathy) .No 
patient died during the treatment .Baseline factors significantly 
associated with failure to achieve SVR12 after 2D treatment 
on multivariate analysis were bilirubin ≥2 mg/dL and albu-
min <3 g/dL (p<0 .05) .Baseline albumin <3g/dL (p<0 .05),and 
platelets ≤70,000/ mm3 were significantly associated with 
development of SAEs . Conclusion: The two regimen evaluated 
sofosfuvir/ledipasvir or ombitasvir/paritaprevir/ritonavir with 
or without RBV achieved a high rate of efficacy (SVR 95 .4% 
and 96 .2% respectively) in clinical practice with a good safety 
profile and was associated with minimum rates of treatment 
discontinuation .
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Preliminary clinical outcome data among patients with 
hepatitis C virus infection receiving direct-acting antivi-
ral therapy in the Chronic Hepatitis Cohort Study, 2014-
2015
Philip R. Spradling1, Jian Xing1, Loralee B. Rupp2, Anne C. Moor-
man1, Stuart C. Gordon2, Mei Lu2, Eyasu H. Teshale1, Joseph A. 
Boscarino3, Yihe Daida4, Mark A. Schmidt5, Scott D. Holmberg1; 
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ser Permanente — Hawaii, Honolulu, HI; 5Kaiser Permanente — 
Northwest, Portland, OR
Background: Data describing clinical outcomes of direct-acting 
antiviral (DAA) therapy among patients infected with hepa-
titis C virus (HCV) in general healthcare settings are limited . 
We examined DAA-associated outcomes among HCV-infected 
patients in the Chronic Hepatitis Cohort Study (CHeCS), an 
observational study conducted at 4 US healthcare organi-
zations . Methods: Patients who began a DAA regimen from 
January 2014−August 2015 were included in the analysis . 
We examined frequency of treatment completion and of sus-
tained viral response (SVR) 12 weeks post-treatment vs . no SVR 
by sociodemographic, clinical, and treatment-related factors, 
and conducted multivariable analysis to identify factors inde-
pendently associated with SVR . Results: Of 613 patients who 
began an initial DAA regimen during the study period, 212 
(48%) were treatment experienced, 210 (54%) had cirrhosis, 
81 (18%) were of black race, and 24 (5%) were HIV-coin-
fected: 280 (46%) had HCV genotype 1a (G1a); 136 (22%) 
had G1b; 107 (17%) had G2; 68 (11%) had G3; 5 (1%) 
had G4-6; and 17 (3%) had mixed genotype infection . Over-
all, 401 (65%) patients received a sofosbuvir (SOF) regimen 
without ledipasvir (LDV) (i .e ., SOF ± simeprevir or daclatasvir 
± ribavirin [RBV]) and 211 (34%) received SOF with LDV ± 
RBV . No patients received an ombitasvir-containing regimen . 
Of 545 (89% of 613) patients with available SVR data, 463 
(85%) achieved SVR . Among patients with G1a, frequencies 
of SVR ranged from 77% (SOF without LDV and no RBV) to 
96% (SOF with LDV ± RBV); among those with G1b, 70% 
(SOF regimen without LDV + RBV) to 98% (SOF with LDV ± 
RBV) . The frequency of SVR was 83%, 80% and 75% among 
patients with G2, G3, and G4-6 infection, respectively . In mul-
tivariable analysis controlling for all variables, the sole factor 
independently associated with SVR was receipt of SOF with 
LDV ± RBV (aOR 6 .1 vs . SOF regimen without LDV and no 
RBV) . Neither age, sex, race/ethnicity, previous treatment sta-
tus, presence of cirrhosis, genotype, comorbidity score, body 
mass index, or HIV coinfection were associated with SVR . Of 
the 613 patients who initiated treatment, 68 (11%) either had 
completed treatment but did not yet have SVR data available 
(n=32), were still receiving treatment at the close of the study 
period (n=22), or stopped treatment early (n=14) . Conclusions: 
Among patients who received DAAs in these general health-
care settings, half of whom had cirrhosis and previous treat-
ment, the frequency of treatment completion and SVR was high . 
Receipt of a regimen other than SOF with LDV was associated 
with a lower likelihood of achieving SVR .
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An Open-Label, Multicenter Study of Ombitasvir/Parita-
previr/Ritonavir and Dasabuvir with or without Ribavi-
rin in US Veterans with Genotype 1 Chronic Hepatitis C 
Infection: Efficacy and Safety Results of TOPAZ-VA
Michael Fuchs1, Timothy R. Morgan2, Mariem Charafeddine3, 
Norbert Bräu4, Warren N. Schmidt5, Michael Kozal6,7, Susanna 
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CT; 8Durham VA Medical Center, Durham, NC; 9VA Palo Alto 
Healthcare System, Palo Alto, CA; 10San Francisco VA Medical 
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Introduction: Hepatitis C virus (HCV) infections are approx-
imately 2-3 times more common among US veterans receiv-
ing care through Veterans Affairs (VA) Medical Centers than 
among the general population; 80% of infections are classi-
fied as genotype 1 (GT1) . Historically, HCV therapies have 
been less successful in veterans than in the general population; 
comorbidities such as psychiatric disorders and regular alco-
hol/tobacco use may account for this difference . Ombitasvir/
paritaprevir/ritonavir and dasabuvir (3-DAA) ± ribavirin (RBV) 
is approved in the US for HCV GT1-infected adults with or 
without cirrhosis . This study prospectively evaluated safety and 
efficacy of 3-DAA in HCV GT1-infected US veterans, includ-
ing patients with ongoing psychiatric disorders and current or 
past alcohol/tobacco use . Methods: TOPAZ-VA was a phase 
3b, open-label trial conducted in HCV GT1, treatment-naive 
or –experienced US veterans (N=99) with or without cirrhosis 
at 11 US VA Medical Centers . Participants received 3-DAA + 
RBV, except in non-cirrhotic GT1b-infected individuals, who 
received 3-DAA only . Treatment duration was 12 weeks, 
except for GT1a-infected patients with cirrhosis (24 weeks) . 
Sustained virologic response (SVR4, SVR12), drug-associated 
resistance variants, and adverse events (AEs) were assessed . 
Results: Select baseline demographics are presented (table) . 
Current alcohol consumption and tobacco use were reported 
at baseline by 21% and 48% of patients, respectively . In addi-
tion, 39% of patients reported ongoing psychiatric disorders . 
SVR4 was achieved in 96% of all patients and in 94% of those 
with ongoing psychiatric disorders (intent-to-treat population; 
missing data imputed as failures) . A total of 78 (79%) patients 
experienced AEs, most commonly fatigue (28%), headache 
(20%), and nausea (15%) . Serious AEs were observed in 7% 
of patients and considered 3-DAA-related in 1% of cases . 9 
patients discontinued treatment, 6 due to AEs . Conclusions: In 
HCV GT1-infected US veterans, 3-DAA ± RBV was associated 
with high SVR4 rates and was well tolerated . The presence of 
psychiatric disorders and alcohol consumption did not appear 

to impact SVR4 . All available safety, efficacy, and resistance 
results will be presented .
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Viral response to hepatitis C direct-acting antivirals sig-
nificantly improves diabetes control
Sheena B. LeClerc1, Yngve Falck-Ytter2,3, Corinna Falck-Ytter1,4, 
Kristina Pascuzzi1, Christopher Burant5,3, Kelsey Rife1; 1Phar-
macy, Louis Stokes Cleveland Veterans Affairs Medical Center, 
Willoughby Hills, OH; 2Gastroenterology, Louis Stokes Cleveland 
VAMC, Cleveland, OH; 3Case Western Reserve University, Cleve-
land, OH; 4Medicine, Louis Stoke Cleveland VAMC, Cleveland, 
OH; 5Geriatric Research Education and Clinical Center (GRECC), 
Louis Stokes Cleveland VAMC, Cleveland, OH
Purpose: Hepatitis C virus (HCV) causes inflammation of 
hepatocytes that over time can lead to cirrhosis . In addition to 
the effects on the liver, it can cause extrahepatic complications 
and insulin resistance . Studies have demonstrated an associa-
tion between HCV and the progression of insulin resistance to 
diabetes as well as improved glycemic control upon virologic 
response . However, the clinical impact of improved glycemic 
control in diabetic patients who achieve sustained virologic 
response 12 weeks post-treatment (SVR12) is unknown . Objec-
tives: The primary objective of this study was to determine 
the impact on antihyperglycemic medication needs in patients 
who achieved SVR12 from HCV direct-acting antivirals (DAAs) . 
Secondary objectives were to determine the impact on antihy-
perglycemic medication needs in patients who relapse, and to 
determine the impact on hemoglobin A1c in patients achieving 
SVR12 . Methodology: Patients with a diagnosis of diabetes who 
completed a course of HCV DAAs from February 1, 2014 – 
October 1, 2015 were identified using ICD-9/10 codes and 
medication dispense history . Retrospective patient data was 
collected from the electronic medical record . The co-primary 
endpoints were the change of antihyperglycemic medications 
categorized as de-escalation, no change, or escalation from 
baseline to the end of HCV treatment, and from baseline to 3 
months post-treatment in patients achieving SVR12 . Secondary 
endpoints included the change in antihyperglycemic medica-
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tions in relapsers, and the change in A1c from baseline to 4 
months post-treatment in those achieving SVR12 . Descriptive 
statistics were used for all endpoints and a paired t-test was 
used for A1c data . Results: Of the 209 patients identified,131 
patients met inclusion criteria . The majority of patients were 
male (98%), mean age of 63, and were primarily black (59%) . 
Advanced fibrotic liver disease was present in 53% of patients . 
Of the 122 patients who achieved SVR12, 27% (33/122) had 
a de-escalation of their antihyperglycemics from baseline to 3 
months post-treatment compared to 11% (1/9) of the HCV DAA 
relapsers . There was available A1c data for 49% of patients 
who achieved SVR12, which showed a statistically significant 
decrease in A1c of 0 .63 percentage points (95% CI 0 .31% - 
0 .93%) . Conclusions: This study found a clinically meaningful 
de-escalation of antihyperglycemics as well as a significant 
decrease in A1c for diabetic patients who were able to achieve 
SVR12 from HCV DAAs, demonstrating an additional potential 
benefit of SVR12 . Close diabetes follow-up during and post-
HCV treatment is warranted . Prospective and larger studies are 
needed to validate these results .
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The potential impact of drug-drug interactions (DDIs) 
in the selection of direct acting antivirals (DDAs) in the 
current treatment of chronic hepatitis C (CHC) in routine 
clinical practice
George V. Papatheodoridis1, John Goulis2, Spilios Manolakopou-
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Background/Aim: DDIs represent the main limitation of the 
current DAAs against HCV . We determined the prevalence 
of co-morbidities and use of co-medications with DDI potential 
in CHC patients (pts) in Greece . Methods: 500 consecutive 
CHC pts (age:49±14 yrs, M/F:322/178) seen in 2015 at the 
outpatient liver clinics of 5 tertiary Greek centers (100 pts from 
each center) were included . HIV coinfected pts were excluded . 
Demographics, habits, lab tests, HCV and liver disease charac-
teristics, co-morbidities and co-medications were recorded . All 
co-medications were classified into those with no/no clear data 
for DDIs, potential DDIs and contraindication for each DAA 
according to HEP Drug Interaction Checker (Liverpool Univ .) . 
Results: At least one co-morbidity was present in 243 (49%) 
pts, while 174 (35%) pts were on chronic co-medication(s) . 
Contraindications due to DDIs were present in 30 (6%) pts 
for paritaprevir/ritonavir/ombitasvir±dasabuvir (3D/2D), 10 
(2%) pts for simeprevir (SMV) and 2 pts (0 .4%) for sofosbu-
vir (SOF) or daclatasvir (DCV) or ledipasvir/sofosbuvir (LDV/
SOF) (P<0 .001) . Contraindications/potential DDIs were more 
frequently present for NS3 protease inhibitors (inh .) containing 
agents than NS5A inh .±SOF (P≤0 .040) than SOF (P<0 .001 vs 

NS3 inh .; P≤0 .030 vs NS5A inh .) (Table) . Contraindications/
Potential DDIs were more frequently present in pts with age 
≥50 than <50 yrs (P≤0 .034), F3-4 than F0-2 or F4 than F0-3 
(P≤0 .019) for all DAAs and in genotype (G) 1/4 than 2/3 for 
all DAAs (P≤0 .036) except LDV/SOF and 3D/2D (Table) . In 
multivariate analyses, presence of contraindications/potential 
DDIs for all agents was independently associated with F3-4 
or F4 fibrosis . Conclusions: Contraindications/Potential DDIs 
for current DAAs are frequently present (~25%) for NS3 inh ., 
but can be also present for NS5A inh . (17%) or SOF (12%) . 
The probability of DDIs is higher for pts with priority for DAAs 
therapy (eg with advanced liver disease) and therefore caution 
and careful selection of the appropriate DAAs regimen is war-
ranted in clinical practice .

Table . Patients with contraindications due to DDIs or potential 
DDIs to HCV DAAs

*Fibrosis stage was unknown in 50 pts; #Genotype (G) was 
unknown in 4 pts
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Ledipasvir/Sofosbuvir + Ribavirin (LDV/SOF+RBV) for 
12 Weeks in Decompensated HCV Genotype 1 Patients: 
SOLAR-1 and -2 Studies Compared to a Real-World 
Dataset
Michael R. Charlton1, Michelle C. Cheung2, Michael P. Manns3,4, 
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BACKGROUND: Patients with decompensated HCV have lim-
ited treatment options and a poor prognosis . Recently, the FDA 
approved treatment with LDV/SOF+RBV in GT 1 decompen-
sated patients based on the SOLAR-1 and -2 studies . Real-world 
datasets are important to show generalizability of clinical trial 
data . Here, real-world data from the UK expanded access 
program (EAP) are compared to clinical trial data in decom-
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pensated HCV patients . METHODS: Data from 2 open-label 
phase-2 trials (SOLAR-1 and -2) are compared to real-world 
data from the UK EAP collected through Month 6 in CPT-B 
and CPT-C HCV patients treated with LDV/SOF+RBV . The UK 
EAP cohort was selected based on its size and availability 
of comparable data . SVR and relapse rates, MELD improve-
ment, and safety are presented . RESULTS: High SVR rates were 
observed in SOLAR-1 and -2 (87 .0%) and the UK EAP (89 .7%) . 
MELD improvements ≥3 at Month 6 were similar within CPT 
class for SOLAR-1 and -2 and the EAP among those achieving 
SVR (23 .8% vs . 17 .0% for CPT-B and 38 .2% vs . 33 .3% for 
CPT-C, respectively) . LDV/SOF+RBV was generally safe and 
well-tolerated . Death rates were low (2 .0-5 .2%), not attributed 
to treatment, and more frequently observed in CPT-C patients . 
See Table 1 . CONCLUSIONS: HCV GT 1 patients with decom-
pensated cirrhosis achieve high cure rates and comparable 
MELD improvement with LDV/SOF+RBV in clinical trials and 
the real-world . Safety was consistent with known disease pro-
gression in this population with advanced liver disease . The 
impact of SVR and MELD improvement on long-term clinical 
outcomes is unknown .
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Michael R . Charlton - Consulting: Gilead Sciences; Grant/Research Support: 
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Novartis, Enyo Pharma, Eiger, GSK, Merck/MSD, Janssen, Medgenics, Biotest, 
AbbVie; Grant/Research Support: Merck/MSD, Roche, Gilead, Novartis, Boeh-
ringer Ingelheim, BMS, AbbVie, Janssen; Speaking and Teaching: Merck/MSD, 
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Changes in cerebral hemodynamics in cirrhotic patients 
after liver transplantation
Ricardo Macías-Rodríguez1,2, Astrid Ruiz-Margain1,2, Carlos 
Cantu-Brito3, Francisco Javier Cubero2, Octavio René García-
Flores1, Elena Larrieta-Carrasco1, Aldo Torre1; 1Gastroenterology, 
INCMNSZ, Mexico, Mexico; 2Medizinische Klinik III, Universitätsk-
linikum RWTH, Aachen, Germany; 3Neurology, Instituto Nacional 
de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, 
Mexico
Background and aims: Improvement in cognitive function after 
liver transplantation (LT) has been related to decreased cerebral 
white matter lesions induced by microvascular lesions (leuko-
araiosis) secondary to low-grade cerebral edema and systemic 
inflammation . However most of studies have addressed these 
changes in the acute setting during and immediately after LT in 
cirrhosis as well as in acute liver failure and few have evalu-
ated the long-term changes in cerebral hemodynamics in this 
population, therefore we aimed to investigate the long-term 
changes on cerebral hemodynamics in cirrhotic patients after 
LT . Methods: This was a prospective cohort study . We per-
formed Transcranial Doppler Ultrasonography (TCD) measuring 
Pulsatility index (PI), Resistance index (RI) and breath-holding 
index (BHI) in the middle cerebral artery pre and post-LT . PI, 
RI and BHI evaluate cerebrovascular structural integrity and 
reactivity, respectively . Neuropsychometric tests and West-Ha-
ven criteria were used for hepatic encephalopathy (HE) char-
acterization . To address systemic inflammation, we measured 
plasma levels of IL-6 and TNF-α . Descriptive statistics and Wil-
coxon’s test were used . Results: Twenty-seven patients were 
included (16 males); median follow up after LT was 6 months, 
median age pre-LT was 47(40-55) years, the main etiology 
was hepatitis C virus (58%), most of patients were Child-Pugh 
B (14/27), MELD score was 16(12-20), MELD-Na 18 .5, PHES 
-3 and CFF 38 .5Hz . Previous to the LT 17/27 patients had 
HE and 11/27 ascites . A decrease in PI and RI was observed 
in all patients except 3 after LT, and an increase in BHI in 
12/27 . The changes on cerebral hemodynamics paralleled 
those in systemic inflammation (table 1) . Clinical improvement 
in cognition was observed in all patients with overt HE after 
LT . Conclusions: These results show an improvement in cere-
bral hemodynamics at long-term after LT in cirrhosis, indicating 
less arterial cerebral vasoconstriction (decrease in PI/RI) which 
seems to be influenced by systemic inflammation; this could 
explain the improvement in cognitive function after LT . TCD 
could be considered as a useful tool for the assessment of the 
changes in cerebral hemodynamics pre and post-LT in cirrhosis .

Table 1 . Changes in cerebral hemodynamics and inflammatory 
markers before and after LT .

Results are expressed as mean ± SD or median (IQR)
Disclosures:
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Blood and Biopsy mRNA Signatures of Acute Rejection 
in Liver Transplant Recipients
Josh Levitsky1, Sunil M. Kurian2, Tom Whisenant2, Daniel R. Salo-
mon2, Anthony J. Demetris3, Michael M. Abecassis1; 1Northwest-
ern, Chicago, IL; 2Scripps, La Jolla, CA; 3UPMC, Pittsburg, PA
Background: Biomarker profiles diagnostic of acute rejection 
(AR) could enhance the diagnosis and management of liver 
transplant (LT) recipients . Our aim was to identify diagnostic 
genomic (mRNA) signatures of AR that are distinct from patients 
with other causes of graft dysfunction and normal function . 
Methods: LT recipients undergoing liver biopsies for cause had 
blood collected for mRNA expression (Affymetrix® Hu133 Plus 
Peg microarrays) . Two independent pathologists and a hepa-
tologist confirmed the following phenotypes: TX (normal func-
tion); AR; HCV-R (hepatitis C recurrence); mixed AR+HCV-R . 
For the blood analysis, a discovery training set generated a 
locked classification model for each phenotype which was then 
tested on a second validation set, using both 5-fold and leave-
one out cross-validations (LOOCV) . An additional subset that 
had biopsy tissue underwent a 3-way discovery comparison of 
AR vs . HCV-R vs . AR+HCV-R . Results: 162 LT recipients (39 TX, 
44 AR, 54 HCV-R; 25 AR+HCV-R), age 54 .8±8 .1 years, 62% 
male, mean 2 .9±1 .1 years from LT, were analyzed . The pre-
dictive accuracies of these signatures in differentiating AR from 
TX, HCV-R, and AR+HCV-R, as well as HCV-R from AR+HCV-R, 
were high and varied based on the 5-Fold CV vs . LOOCV mod-
els (Table 1) . The biopsy tissue mRNA profiling differentiated 
AR, HCV-R, and mixed HCV+AR with 83% accuracy . Biolog-
ical function and canonical pathway mapping of the blood/
graft profiles suggest several immune/inflammatory genes dif-
ferentially expressed in recipients with AR vs . the other etiolo-
gies . Conclusion: We have identified blood and graft mRNA 
signatures that can distinguish AR from other major causes of 
graft injury in LT recipients with high accuracy . These biomark-
ers may be useful in the management of LT recipients, such as 
non-invasively diagnosing AR and in immune monitoring guid-
ing immunosuppression modifications . Samples from a recently 
completed prospective multicenter study (NIAID CTOT14) will 
be used to externally validate these signatures and test their 
predictive value prior to AR .

Predictive Accuracy of Blood mRNA Profiles for Acute Rejection in 
LT Recipients

Disclosures:
Josh Levitsky - Consulting: Transplant Genomics Incorporated
Sunil M . Kurian - Stock Shareholder: Transplant Genomics Inc
Daniel R . Salomon - Grant/Research Support: Transplant Genomics Inc . 
Michael M . Abecassis - Consulting: Transplant Genomics Inc; Stock Shareholder: 
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The following people have nothing to disclose: Tom Whisenant, Anthony J . Deme-
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Outcomes Following Liver Retransplantation in Primary 
Sclerosing Cholangitis
Shria Kumar1, Dustin Carpenter1, Mariana C. Chiles1, Sumit 
Mohan1, Robert S. Brown2, Jean C. Emond2, Elizabeth C. Verna2; 
1Columbia University Medical Center, New York, NY; 2Center for 
Liver Disease and Transplantation, Columbia University Medical 
Center, New York, NY
Background: Primary sclerosing cholangitis (PSC) recurs post-
liver transplant (LT) in up to 20% of patients . Given the lack of 
disease altering therapy, recurrent PSC is a common cause of 
graft loss and need for re-LT in these patients . Methods: Data 
from the Scientific Registry of Transplant Recipients database 
for transplants from 2002-2015 were utilized to evaluate out-
comes in patients with PSC who underwent re-LT . Patients <18 
years old, with multi-organ transplants, acute liver failure, or 
graft survival of < 30 days were excluded . Predictors of re-LT 
in this population as well as predictors of graft loss following 
re-LT were evaluated with cox proportional hazards analysis . 
Results: 58,905 patients underwent primary LT in the study 
period, 3,357 (5 .7%) with PSC . Re-LT was significantly more 
common in patients with PSC compared to patients without 
PSC (7% v . 3%, p<0 .01) . Among patients with PSC, baseline 
characteristics were similar between patients with and without 
re-LT except those with re-LT were significantly younger, more 
likely male, more likely to receive donor after cardiac death 
organ (DCD) and experience acute rejection . In multivariable 
analyses, age (HR 0 .98, p<0 .01), male sex (HR 1 .6 p =0 .02), 
donor risk index (DRI, per 0 .1 increase HR 3 .4, p<0 .01), 
deceased donor (HR 2 .1, p=0 .03), DCD (HR 2 .8, p<0 .01) 
and acute rejection (HR 2 .7,p<0 .01), were independent pre-
dictors of re-LT . At re-LT, mean age was 42 years, mean lab 
MELD 23 (27 with exception), median time since initial LT was 
30 (IQR 9 -74) months, and median post-re-LT follow-up was 
36 (IQR 9-73) months . The 1,3, and 5 years post-re-LT graft 
survival were significantly higher in patients with PSC com-
pared to non-PSC patients (89, 79, and 74% vs . 80, 70 and 
63%, respectively, p<0 .01) . Age (0 .97, p<0 .01), DRI (for 0 .1 
increase, HR 2 .4, p=0 .04), and having a deceased donor 
(1 .68, p<0 .01) independently predicted graft loss . The most 
common cause of death following re-LT was infection (38%), 
followed by malignancy (17%) and graft failure (13%) . Conclu-
sions: LT recipients with PSC require re-LT more commonly than 
patients transplanted for other diseases; donor characteristics 
including DRI and DCD as well as rejection may play important 
roles in predicting graft loss . Fortunately, graft survival follow-
ing re-LT in patients with PSC is significantly higher than in 
patients without PSC and re-LT may provide prolonged survival 
in this population .
Disclosures:
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The Braden scale, a standard tool for assessing pressure 
ulcer risk, predicts ambulatory status and disability after 
liver transplantation
Jane Lim1, Sentia Iriana1, Shahzad Ahmed1, Danielle Tholey2, 
Tram T. Tran1, Nicholas Nissen1, Irene K. Kim1, Andrew S. Klein1, 
Alagappan A. Annamalai1, Barry Schlansky2, Vinay Sundaram1; 
1Cedars-Sinai Medical Center, Los Angeles, CA; 2Oregon Health 
Sciences University, Portland, OR
Aims: The Braden scale is a validated measure of pressure ulcer 
risk that is assessed in all hospitalized patients in the United 
States (US), as required by Center for Medicare and Medicaid 
services . Prior findings have shown the Braden scale to predict 
clinical outcomes in cirrhosis . Our aim was to evaluate the 
association of pressure ulcer risk according to the Braden scale 
with early disability-related outcomes and mortality after liver 
transplantation (LT) . Methods: We performed a retrospective 
cohort study of deceased-donor LT recipients at a single center 
from 2011-2014 . Patients were categorized by Braden score 
on admission as low risk for pressure ulcers (>18), mild to mod-
erate risk (16-18), or high risk (<16) . We performed logistic 
regression to evaluate the association of Braden scale category 
with post-LT in-hospital mortality, discharge to rehabilitation 
facility, non-ambulatory status at discharge, and 30-day rehos-
pitalization, and linear regression to evaluate post-LT length 
of hospital stay (LOS) . Results: Of 169 patients studied, mean 
age was 57, and most patients were male (68%), white (54%) 
and had hepatitis C (56%) . Nearly 52% of patients received 
Model for End-Stage Liver Disease (MELD) exceptions for hepa-
tocellular carcinoma (HCC) . After adjusting for differences in 
age, gender, race, liver disease etiology, diabetes, dialysis, 
body mass index, HCC, MELD score, albumin, and donor risk 
index, the high-risk Braden score category was significantly 
more likely to be non-ambulatory at discharge (OR=4 .56; 
p=0 .02) and to discharge to a rehabilitation facility (OR=9 .04; 
p<0 .01) (Table 1). High-risk Braden score patients also had a 
trend for longer LOS (p=0 .07) . Braden score category was not 
associated with in-hospital mortality or 30-day readmission 
rate . Conclusion: A standardized measure of pressure ulcer risk 
performed on all inpatients in the US predicted early disability 
after LT . Consideration of the Braden scale during the LT eval-
uation may facilitate a prognostication of disability and early 
use of directed interventions to optimize functional status .

Multiple regression models evaluating the Braden Scale and post-
liver transplant outcomes*

*adjusted for age, gender, race, liver disease etiology, diabe-
tes, dialysis, body mass index, HCC, MELD score, albumin, and 
donor risk index
**Describes adjusted b-coeffecient in linear regression
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Liver Transplant Significantly Improves Gut Microbial 
Dysbiosis and Microbial Diversity in Cirrhotic Patients
Jasmohan S. Bajaj1, Masoumeh Sikaroodi2, Melanie White1, 
Andrew Fagan1, HoChong Gilles1, Douglas M. Heuman1, Patrick 
M. Gillevet1; 1VCU and McGuire VAMC, Richmond, VA; 2George 
Mason University, Manassas, VA
Unfavorable microbiota changes or dysbiosis is associated 
with cirrhosis progression . However the impact of liver trans-
plantation (LT) on microbiota is unclear . Aim: to define the 
impact of LT on gut microbiota composition compared to 
healthy controls (HC) . Methods: Outpatient cirrhotics listed for 
LT were enrolled . Study visits were pre/6 mths post-LT once 
on stable immunosuppression . At both visits, pts underwent 
stool collection for microbiota using multi-tagged pyrosequenc-
ing . Analysis was performed for microbial diversity (chao1 
higher=more diversity), genus-level changes (LEFSe) & cirrhosis 
dysbiosis ratio pre/post LT . Cirrhosis dysbiosis ratio studies 
relative abundance of beneficial autochthonous to potentially 
pathogenic bacteria (low score=worse) . Pre/Post-LT patients 
were compared to an age-matched cohort of HC . Results: We 
enrolled 56 pts (56±7 years, 37 men, 55% HCV, MELD 29±8) 
who were seen before/after LT and 45 HC (age 54±8 years) . 
45 pts were on rifaximin, 35 on lactulose & 12 on ciprofloxa-
cin for SBP prophylaxis . Patients received LT 8±6 months after 
enrollment &were seen again 7±2 mths post LT . At the time 
of the post-LT visit, all were on Bactrim and stable tacrolimus 
doses . None of the patients had recent infections, had their 
HCV eradicated, were actively rejecting, required re-LT or had 
recurrent cirrhosis . Pre- vs. post-transplant microbiota: There 
was a significant increase in diversity (Chao1 pre 137 vs post 
183 .1, p<0 .05) after LT . There was a significant improvement 
in the cirrhosis dysbiosis ratio (pre 0 .36 to post 1 .6, p=0 .009) . 
On LEFSe, there was a significant reduction in potentially 
pathogenic genera (Escherichia, Shigella, Salmonella) with a 
significant increase in potentially beneficial taxa i .e . Rumino-
coccaceae, Lachnospiraceae & other Clostridial families . Com-
parison with HC: HC had the highest diversity (Chao1 218 .8, 
p<0 .05) and best dysbiosis ratio (2 .1, p=0 .002) compared to 
both pt groups . Pre-LT vs HC: As expected, greater dysbiosis 
was seen in pre LT pts compared to HC with pathogenic genera 
(Escherichia, Shigella, Salmonella) and lower autochthonous 
taxa . Post-LT vs HC: After LT pts had increased Bacteroidaceae 
compared to HC with any increase in pathogenic genera in 
either group . Despite increasing significantly from pre-LT levels, 
beneficial Clostridial families remained significantly lower post 
LT compared to HC . Conclusions: Liver transplant significantly 
improves gut microbial diversity and dysbiosis but not to the 
level of healthy controls . Significant increases in autochthonous 
taxa & suppression of pathogenic ones relative abundance 
post-LT indicate restoration of the impaired gut-liver axis .
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Good glycaemic control pre-operatively protects against 
some adverse outcomes associated with diabetes in 
liver transplant recipients
Charlotte Boughton1, Omar Mustafa1, Abid Suddle2, Michael A. 
Heneghan2, Nigel Heaton2, John G. O’Grady2, Stephanie Amiel1; 
1Diabetes, King’s College Hospital, London, United Kingdom; 
2Institute of Liver Studies, King’s College Hospital, London, United 
Kingdom
Pre-existing diabetes is an important risk factor for poor out-
comes following liver transplantation . The benefit of improved 
glycaemic control pre-transplant on outcomes has not been 
established . The aim of this study was to assess whether good 
glycaemic control pre-operatively protects against the deleteri-
ous effects of diabetes on liver transplantation outcomes . We 
retrospectively analysed data from 235 adult liver transplant 
recipients, including 69 individuals with pre-transplant diabe-
tes transplanted at a single tertiary referral centre between 
January 2013 and September 2015 . We divided recipients 
with diabetes into those with poor (HbA1c ≥8 .5%/69 .4mmol/
mol) and those with acceptable glycaemic control (HbA1c 
<8 .5%/69 .4mmol/mol) . Mean follow-up duration was 21 .8 
months . Recipients with diabetes were 5 .7 ± 0 .2 years older 
(P=0 .001), and 3 .2 ± 0 .1 kg/m2 more overweight (P=0 .001) . 
All-cause mortality was unaffected by the presence of diabetes . 
However, recipients with diabetes had increased rates of all-
cause allograft failure (RR v non-diabetics (ND) 2 .7, 95%CI 
1 .1-6 .7, P=0 .032) . Presence of diabetes was associated with 
a reduced risk of rejection (RR vs ND 0 .6, 95%CI 0 .3-0 .9, 
P=0 .039) . However, rejection rates were higher in diabetic 
recipients with HbA1c ≥8 .5% compared to those with an 
HbA1c <6 .5% (40% vs 4 .3%, P=0 .023) . Incidence of infec-
tion was increased in recipients with diabetes (RR vs ND 1 .36, 
95%CI 1 .1-1 .7, P=0 .013), with the risk of infection greatest in 
those with an HbA1c ≥8 .5% compared to those with an HbA1c 
<6 .5% (P=0 .046) . The incidence of acute kidney injury was 
increased in recipients with diabetes (RR vs ND 1 .30 95%CI 
1 .1-1 .5 P<0 .001) and acceptable glycaemic control pre-trans-
plant did not protect against this . Diabetic recipients with an 
HbA1c ≥8 .5% were more likely to be re-admitted to ITU within 
30 days of transplantation than those with better glycaemic 
control (P=0 .023) . Length of stay in intensive care (ITU) and in 
hospital were not significantly affected by the presence of dia-
betes . However, recipients with a pre-transplant HbA1c ≥8 .5% 
had an increased duration of stay in hospital compared to 
those with an HbA1c <6 .5% (29 .0 vs 15 .6 days, P=0 .048) 
and a trend towards an increased length of stay in ITU com-
pared to those with better glycaemic control (7 .3 vs 3 .3 days, 
P=0 .07) . In conclusion, pre-transplant diabetes is associated 
with increased incidence of allograft failure, infection and AKI 
following liver transplantation . Good glycaemic control pre-op-
eratively may protect against the deleterious effect of diabetes 
on infection and is associated with a reduced risk of readmis-
sion to ITU and a reduced length of stay in hospital .
Disclosures:
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Everolimus with low-dose calcineurin inhibitor in pedi-
atric liver transplant recipients: 12-month results of the 
H2305 study
Rainer Ganschow1, Bo-Goran Ericzon2, Anil Dhawan3, Khalid 
Sharif4, El-Djouher Martzloff5, Jose A. Aguilar5, Jennifer Ng5, 
Patricia M. Lopez5; 1University Medical Center, Bonn, Germany; 
2Karolinska University Hospital, Stockholm, Sweden; 3King’s Col-
lege Hospital, London, United Kingdom; 4Birmingham Children’s 
Hospital NHS Foundation Trust, Birmingham, United Kingdom; 
5Novartis Pharma AG, Basel, Switzerland
Background: Everolimus (EVR) combined with low-dose tacro-
limus (LTac) provides significant improvement in renal function 
in adult liver transplant recipients (LTxR), compared with stan-
dard-dose tacrolimus . There are very limited studies on use 
of EVR in pediatric LTxR (pLTxR) . Methods: CRAD001H2305 
(NCT01598987) is a 24-month (M) multi-center, open-label, 
single-arm study evaluating renal function, efficacy, safety and 
tolerability of EVR combined with low-dose cyclosporine (LCsA) 
or LTac in pLTxR . At 1M to 6M post-LTx, eligible pLTxR (≥1M 
and <18 years [Y]; n=56) of full-size or technically-modified 
liver grafts received EVR (starting dose 0 .8 mg/m2 BID, there-
after adjusted to maintain trough level 3–8 ng/mL) + LTac (C0h 
M1–3: 3–6 ng/mL, after M3: 2–5 ng/mL) or LCsA (C0h M1–3: 
50–150 ng/mL, after M3: 25–100 ng/mL) ± steroids . Primary 
objective was renal function assessment by eGFR (by Schwartz 
formula) from baseline (BL) to M12 . Analysis of the safety data 
by the Data Monitoring Committee in February 2015 resulted 
in stopping of study enrollment and discontinuation of the study 
medication in <7Y . Results: Baseline mean (SD) age and eGFR 
were 4 .9Y (4 .6) and 90 .5 mL/min/1 .73m2 (22 .2), respec-
tively . At M12, eGFR had increased compared with BL (90 .5 
vs . 96 .7 mL/min/1 .73m2, respectively) . Mean eGFR change 
was numerically greater in pLTxR <2Y (7 .3 mL/min/1 .73m2) 
vs . those 2–18Y (5 .3 mL/min/1 .73m2) . Urinary protein/creat-
inine ratio and urinary protein excretion had decreased from 
BL to M12 . Incidence of composite efficacy failure (treated 
biopsy proven acute rejection [tBPAR], graft loss or death) was 
low at 1 .9% and due to occurrence of a single tBPAR; no graft 
loss or death occurred in the study period . Serious infections 
had occurred in 76 .0% of pLTxR <2Y and 48 .4%% of 2–18Y 
at M12 . Further, 32 .0% of pLTxR <2Y and 12 .9% of 2–18Y 
had serious AEs/infections leading to discontinuation of study 
drug . An increased rate of post-transplant lymphoproliferative 
disease was observed in subjects <2Y (12 .0%, n=3) vs . those 
2–18Y (6 .5%, n=2) . No negative effect on growth and devel-
opment was observed . Conclusions: Although the H2305 study 
demonstrates good efficacy and renal function at M12 with 
EVR + LTac/LCsA in pLTxR, the safety findings in this popula-
tion, particularly those <2Y, remain to be better established .
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Marijuana use does not affect outcomes on the liver 
transplant waitlist
Prashant Kotwani, Varun Saxena, John P. Roberts, Bilal Hameed; 
UCSF, San Francisco, CA
Background: There is conflicting data on marijuana (MJ) use 
and progression of liver disease . Liver transplant outcomes 
research among MJ users is limited . Aims: Determine the prev-
alence and factors associated with MJ use . Assess the impact 
of MJ use on time to waitlist death/delisting and time to trans-
plant . Methods: Retrospective cohort of adults evaluated for 
transplant from 1/1/2012 to 12/31/2013 at UCSF . MJ use 
was defined as self-report in psychosocial assessment and/
or urine toxicology . Statistics included Poisson regression, 
Kaplan-Meier and Cox regression models . Results: 884 adults 
were evaluated and 585 (66%) were listed with a median 
follow up of 1 .4 years . Prevalence of MJ use was 48%, with 
7% being current users and 41% prior users . In multivariate 
analysis, statistically significant predictors of MJ use included 
age 18-29 years (IRR=2 .2), white race (IRR=1 .2), tobacco use 
(IRR=1 .4), alcohol use (IRR=9 .0), illicit drug use (IRR=2 .6), and 
MELD<20 (IRR=1 .2) . Among listed patients, MJ use was not 
associated with death/delisting in unadjusted survival analysis 
(Figure) . In adjusted analysis among listed patients, MJ use 
was not a significant predictor of death/delisting whereas age 
18-29 years (HR=5 .7, 95% CI 2 .1-15 .6), HBV/HCV cirrhosis 
(HR=1 .5, 95% CI 1 .1-2 .0), MELD>20 (HR=3 .3, 95% CI 2 .4-
4 .4), and HCC (HR=1 .4, 95% CI 1 .1-2 .0) were . Similarly, 
among listed patients, MJ use was not a predictor of receiv-
ing a transplant whereas alcohol use (HR=0 .6, 95% CI 0 .4-
0 .8), prescription opiate/benzodiazepine use (HR=0 .7, 95% 
CI=0 .5-0 .9), MELD>20 (HR=2 .9, 95% CI 2 .2-3 .8), and HCC 
(HR=1 .6, 95% CI 1 .2-2 .1) were . Conclusions: Almost half of 
evaluated candidates were current or prior users of MJ . How-
ever, MJ use was not associated with worse outcomes on the 
waitlist . MJ use should not be penalized by transplant centers 
and UCSF no longer considers MJ use to be a contraindication 
for liver transplant .

Disclosures:
John P . Roberts - Consulting: medSleuth; Stock Shareholder: Gilead, Alexion
The following people have nothing to disclose: Prashant Kotwani, Varun Saxena, 
Bilal Hameed

975
Antiphospholipid antibodies associated vascular events 
are an underrecognized cause of morbidity and mortal-
ity after liver transplantation: Benefit of plasmapheresis 
and anticoagulation in transplanted patients with high 
thrombotic risk
Alejandra Villamil, Juan C. Bandi, Felix Nunez, Eduardo G. Mul-
len, Leticia Yamamoto, Eduardo De Santibanes, Adrian Gadano; 
Hospital Italiano de Buenos Aires, Los Polvorines, Argentina
Antiphospholipid antibodies (aPL-ab) are frequently present 
in patients with end-stage liver disease and associated with 
morbidity and graft loss post-transplant as a result of vascular 
thrombosis . Risk is increased in patients with pre-OLT aPL-re-
lated thrombotic events or high titer circulating aPL-ab . Plas-
mapheresis and immunosuppression have been proposed as 
adequate therapy post-development of vascular complications . 
Aim: To evaluate the impact of pre-OLT plasmapheresis with 
post-OLT anticoagulation in patients transplanted for end-
stage liver disease with high risk for aPL-ab vascular compli-
cations . Patients and Methods: Between 2005 and 2015 321 
patients transplanted for end-stage liver disease were screened 
for aPL-ab and lupus anticoagulant activity . 86/321 patients 
(27%) had increased levels of aPL-ab (anticardiolipin IgM and/
or IgG isotypes, anti Beta-2 glycoprotein) and/or lupus antico-
agulant activity . 29/86 fulfilled high thrombotic risk criteria 
and were randomly divided in 2 groups: Group A (n=12): 
patients with standard low dose aspirin ± low weight heparin 
post-OLT . Group B (n=17): patients with 1-2 hours pre-OLT 
plasmapheresis with fresh frozen plasma followed by post OLT 
anticoagulation for at least 3 months . Clinical and Doppler US 
evaluations were performed immediately post OLT and at dif-
ferent time-points for the first 6 months . Etiology, severity of cir-
rhosis and immunosuppression did not differ between groups . 
Immunosuppressive regimen included steroids + CyA (n=10) or 
tacrolimus (n=19) ± mycophenolate . Results: 11/12 patients in 
group A developed aPL-ab related complications (cerebrovas-
cular ischemia n=3, humeral thrombosis n=2, hepatic artery 
thrombosis n=1, intestinal ischemia n=1, retinal artery thrombo-
sis n=1, portal vein thrombosis, catastrophic antiphospholipid 
syndrome(CAPS) n=4) resulting in grafts loss (n=1), irreversible 
neurologic damage (n=1) and death (n=5) . In Group B 3/17 
patients developed an aPL-associated complication: 2 CAPS 
and 1 hepatic artery thrombosis resulting in 2 deaths . Throm-
botic complication rate was 37 .9 % vs 10 .3 %, p< .0001 . 
No differences were observed in the development of CAPS 
and renal microangiopathy . There was a tendency to higher 
aPL related deaths among patients with only standard therapy 
(17 .2 % vs 6 .9 %, p .06) Conclusion: aPL-ab are a significant 
under-recognized cause of thrombotic complications and mor-
tality post-OLT . Pre-OLT plasmapheresis with post-OLT anticoag-
ulation post-OLT may be an effective strategy to prevent aPL-ab 
associated vascular complications in high risk patients .
Disclosures:
The following people have nothing to disclose: Alejandra Villamil, Juan C . Bandi, 
Felix Nunez, Eduardo G . Mullen, Leticia Yamamoto, Eduardo De Santibanes, 
Adrian Gadano
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Risk factor analysis of disease recurrence after liver 
transplantation for primary biliary chonlangitis
Noriyo Yamashiki1, Akira Mori2, Yoshihide Ueda1,3, Atsushi 
Yoshizawa2, Hironori Haga4, Toshimi Kaido2, Hideaki Okajima2, 
Shinji Uemoto2,1; 1Organ Transplantation Unit, Kyoto University 
Hospital, Kyoto, Japan; 2Department of Hepato-Biliary-Pancre-
atic Surgery and Transplantation, Graduate School of Medicine, 
Kyoto University, Kyoto, Japan; 3Department of Gastroenterology 
and Hepatology, Graduate School of Medicine, Kyoto University, 
Kyoto, Japan; 4Department of Pathology, Graduate School of Med-
icine, Kyoto University, Kyoto, Japan
Background: Recurrence of primary biliary cholangitis (PBC) 
is reported in approximately 10% to 30% of recipients after 
liver transplantation (LT), and can cause late graft dysfunction 
resulting in re-transplantation or death . Although several factors 
such as immunosuppressant or the use of ursodeoxycholic acid 
(UDCA) were reported to be associated with recurrence of PBC 
(rPBC), confirmatory data are still scarce . Methods: Retrospec-
tive review of 106 liver transplant recipients (male 6, female 
100, age 51±8 .4 years) with PBC was conducted . Episodic and 
protocol liver biopsies were performed an average number of 
0 .5 per year in each recipient . The first appearance of histolog-
ical rPBC by Scheuer’s classification was regarded the date of 
rPBC . Risk factors for survival was analyzed using Cox regres-
sion hazard model . Subhazard for rPBC was calculated using 
Fine and Gray model and death without rPBC was regarded 
as a competing risk . Results: There were 3 deceased donor LT 
and 103 living-donor LT (left lobe 44, right lobe 57, posterior 
lobe 2) . Mean age of donors was 40 (19–66) years, and 67 
(63 .2%) were blood relatives . Initial immunosuppressant was 
tacrolimus in 92 and cyclosporine A in 14 . Median follow-up 
after LT was 7 .1 (0 .02 – 18 .7) years, and 75 were followed 
at least 1 year; at 1-year follow-up, UDCA was continued in 
65(86%), corticosteroid in 47 (62%), and antimetabolite in 55 
(73%) . Overall patient survival at 1, 5, 10 years were 72 .5%, 
70 .4%, and 64 .6%, respectively . rPBC was diagnosed in 33 
at the median interval from LT of 4 .0 (0 .5 – 14 .5) years . By uni-
variate analysis, donor age>40years (HR 2 .45 p=0 .01) and 4 
or more HLA (HLA A, B, DR) mismatch (HR 3 .77, p<0 .01) were 
risk factors for patient survival . Multivariate analysis showed 
4 or more HLA mismatch was the only independent factor 
for patient death (HR 3 .36, p=0 .02) . For rPBC, 4 or more 
HLA mismatch (HR 0 .38, p=0 .06), IgM>500mg/dl (HR 1 .93, 
p=0 .06), AMA-M2 >180mg/dl (HR 2 .04, p=0 .07), and use 
of cyclosporine A (HR 2 .74, p=0 .02) were considered for risk 
factors, but the use of cyclosporine A was the only independent 
factor for rPBC by multivariate analysis (HR 2 .75, p=0 .02) . 
The use of UDCA, antimetabolite, or continuous corticosteroid 
were not found to be associated with rPBC . Conclusions: HLA 
mismatch was associated with poor patient survival and the use 
of cyclosporine A was associated with rPBC . Preemptive use 
of UDCA was not associated with occurrence of rPBC . Further 
investigation is needed to evaluate the factors associated with 
disease progression of rPBC .
Disclosures:
The following people have nothing to disclose: Noriyo Yamashiki, Akira Mori, 
Yoshihide Ueda, Atsushi Yoshizawa, Hironori Haga, Toshimi Kaido, Hideaki 
Okajima, Shinji Uemoto

977
Simultaneous kidney transplantation at time of liver 
re-transplantation improves survival
Sonali Paul1, Joel T. Adler2, James F. Markmann2, Heidi Yeh2; 1GI 
/ Hepatology, MGH, Cambridge, MA; 2Surgery, MGH, Boston, 
MA
Background: Since the development of the Model for End-Stage 
Liver Disease (MELD) score, there has been an increase in the 
number of simultaneous liver-kidney transplants (SLK) . Previous 
research has suggested that patients with cirrhosis and kidney 
dysfunction who undergo their first liver transplantation alone 
(LTA) have decreased patient survival than those receiving SLK 
transplants . However, it is uncertain if this benefit is seen in 
those requiring a second liver transplant . Methods: Scientific 
Registry of Transplant Recipients who underwent a second liver 
transplant between 2000 and 2013 were analyzed . Survival 
was estimated using Kaplan-Meier analysis by log rank testing . 
Cox proportional hazards regression analysis was performed 
to determine the relationship between recipient and donor 
variables and patient survival . Results: 3436 patients had a 
median follow-up of 28 .6 months (range 0-120) . Median age 
was 52 .2 years (18-75) and the majority were men (n=2311, 
67%,) and white (n=2426, 70%) . 87% (n=2994) underwent 
LTA alone and 13% (n=442) received SLK . A total of 1451 
(42%) patients died during the study period; 173 (40%) in 
those receiving SLK and 1278 (43%) with LTA . Patients under-
going SLK were significantly older, more likely to be black, and 
have higher MELD scores, serum creatinine, and bilirubin, but 
less likely to be in the ICU and had lower INR . In univariate 
analysis, post-liver transplant survival was greater in those who 
underwent SLK (median 36 months; 3 months, 1 year, 3 year, 
and 5 year survival probability’s were 85%, 77%, 71%, 64%) 
compared to those who underwent LTA (median 26 months; 
83%, 74%, 66%, 60%) . This was not statistically significant 
(p=0 .07) . After adjusting for confounders, SLK patients were 
21% less likely to die after liver transplant than those who 
underwent LTA (HR= 0 .7985, p = 0 .02) . Of the 2994 patients 
that underwent LTA, 888 had a serum creatinine greater than 
2 .0 mg/dL . In these patients, post-liver transplant survival 
was significantly greater in SLK patients compared to LTA at 
3 months, 1 year, 3 years, and 5 years (85%, 77%, 71%, 
64% versus 80%, 70%, 59%, 52% respectively; p<0 .001) . 
Conclusions: Outcomes following liver re-transplantation have 
improved over time, although they continue to be worse than 
for primary liver transplantation . After adjusting for confound-
ers, among all patients who require a second liver transplant, 
SLK outcomes are better than for LTA . This effect is most pro-
nounced in post-liver transplant patients with impaired renal 
function . Given the implications for organ allocation, future 
research is needed to determine the factors related to this dis-
crepancy .
Disclosures:
The following people have nothing to disclose: Sonali Paul, Joel T . Adler, James 
F . Markmann, Heidi Yeh
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Expression of cholesterol regulatory enzymes SREBP-2 
and HMG-CoA R predicts the outcome of human liver 
transplantation
Anna Baulies1,2, Juan C. Valdecasas3,2, Jose Fuster3,2, Antoni 
Rimola3,2, Jose Fernandez-Checa1,2, Carmen Garcia-Ruiz1,2; 
1Instituto Investigaciones Biomedicas Barcelona, CSIC, Barcelona, 
Spain; 2IDIBAPS and CIBEREHD, Barcelona, Spain; 3Liver Unit, 
Hospital Clinic, Barcelona, Spain
Liver transplantation (LT) is an effective therapy for the treatment 
of chronic liver diseases and hepatic liver failure . However, 
the unbalance between organ availability and the increasing 
number of potential candidates undergoing LT seriously limits 
this therapeutic approach . This fact has prompted the need to 
expand the inclusion criteria of grafts for LT, and some grafts 
accepted for transplantation present steatosis . Liver steatosis 
is considered a primary factor of graft failure after LT but the 
mechanisms involved in this process are not fully character-
ized . Although, macrovesicular steatosis has been considered 
a key factor determining the outcome of LT, recent findings 
have shown that cholesterol accumulation controls hepatic isch-
emia/reperfusion injury through sensitization to inflammatory 
cytokines and oxidative stress . Hence, our aim was to char-
acterize the levels of cholesterol and expression of regulatory 
enzymes in order to optimize selection criteria of liver grafts 
and to predict the outcome of LT . METHODS: Graft biopsies 
were collected before (donor) and after (recipient) liver trans-
plantation . A total of 182 donor biopsies were analyzed for 
StARD1, SREBP2, CHOP, PDK and HMG-CoA R mRNA expres-
sion by RT-PCR . Free cholesterol was analyzed by HPLC . Graft 
rejection and clinical outcome after LT was followed during the 
first year in all patients . RESULTS: MELD score of the recipient 
and StARD1 mRNA level of the donor biopsy correlated at 3 
and 6 months after LT, while MELD score and SREBP2 and 
HMG-CoA R mRNA levels in the donor biopsy correlated at 
6 months after LT . StARD1 mRNA levels in the donor biopsy 
correlated with total cholesterol and triglycerides levels in the 
graft . When clinical data and mRNA profile were statistically 
related to patient survival following LT, MELD score significantly 
increased in patients with bad prognosis and those exhibiting 
higher SREBP2 and HMG-CoA R mRNA levels in donor liver 
biopsies . StARD1 mRNA levels and free cholesterol content 
of the donor biopsy showed a trend to increase in patients 
that died during the first year of LT . Moreover, the percentage 
of patients with enhanced SREBP2 and HMG-CoA R mRNA 
levels significantly increased in the third tertile, indicating bad 
prognosis for patients with SREBP2 and HMG-CoA R expres-
sion beyond a specific threshold . Finally, a multivariant anal-
ysis confirmed elevated hazard risk for patients with elevated 
mRNA levels of SREBP2 and HMG-CoA R in the donor biopsy, 
while the levels of PDK1 and CHOP had less impact . CON-
CLUSION: Determination of cholesterol regulatory enzymes 
SREBP2 and HMGCoA mRNA levels could be a good predictor 
for the outcome of LT
Disclosures:
The following people have nothing to disclose: Anna Baulies, Juan C . Valde-
casas, Jose Fuster, Antoni Rimola, Jose Fernandez-Checa, Carmen Garcia-Ruiz

979
High MELD score does not affect outcome of Living 
Donor Liver Transplantation: Experience in 1000 recip-
ients
Neeraj Saraf, Sanjay K. Yadav, Narendra S. Choudhary, Sanjiv 
Saigal, Prashant Bhangui, Sanjay Goja, Amit Rastogi, Arvinder 
Soin; Medanta Liver Institute, Medanta Medicity, Gurgaon, India
Background : In countries where deceased organ donation is 
scarce, there is big gap between demand and supply of organs 
and living donor liver transplantation (LDLT) plays an important 
role in meeting this unmet need . There are few studies analyz-
ing outcomes of LDLT in patients with high Model for End-stage 
Liver Disease (MELD) score . This study was conducted to anal-
yse the effect of pre-transplant MELD score on outcomes follow-
ing LDLT . Methods: Outcome of 1000 patients who underwent 
LDLT from July 2010 to March 2015 was analysed retrospec-
tively . Recipients of ABO blood group incompatible transplant, 
acute liver failure and paediatric age group were excluded 
from the study . For HCC patients, the actual disease MELD was 
considered for analysis . The worst MELD score within a month 
before LDLT was considered . Patients were grouped into low 
MELD <25 and high MELD ≥25 scores to compare outcomes at 
one year . Continuous variables were analysed using indepen-
dent student t test . Categorical variables were compared using 
the Chi square test . Cumulative overall survival rates were cal-
culated using Kaplan–Meier methods, A two tailed p value 
<0 .05 was considered significant . All statistical data were gen-
erated using SPSS 20 (Chicago, Inc USA) . Results: Out of 1000 
LDLT recipients, 849 were in low MELD group (Mean MELD = 
16 .90±9 .2) and 151 were in high MELD group (Mean MELD 
= 28 .77±7 .2) .There was higher prevalence of hepatitis C virus 
(HCV) (31 .1% vs 19 .9%, p=0 .00) and hepatocellular carci-
noma (HCC) (26% vs 6%, p=0 .00) in low MELD group and 
alcoholic liver disease (29% vs 40 .4%, p=0 .00) in high MELD 
group .There was no significant difference in the mean length 
of intensive care unit (6 .83±5 .02 vs 7 .21±5 .30, p=0 .25) and 
hospital stay (17 .28±7 .69 vs 17 .53±9 .26, P=0 .52) between 
low and high MELD groups . no significant difference was 
observed between the operative time, graft weight, GRWR and 
type of graft harvested between the groups . However, patients 
with high MELD score required significantly more transfusion 
of fresh frozen plasma (3 .19±3 .42 vs 4 .32±3 .82, p= 0 .04) . 
Similarly, there were no significant difference in rates of sepsis 
(11 .1% vs 11 .3%, p=0 .51), hepatic artery thrombosis (4 .2% 
vs 2 .6%, p=0 .25) or biliary complications (12 .4% vs 9 .9%, 
p=0 .24) and acute cellular rejection (8 .1% vs 10 .6%, p=0 .19) 
No significant difference was observed in survival (87 .2% vs 
84 .1%, p=0 .18) between the two groups at one year . Conclu-
sion:Pre-transplant high MELD score does not adversely affect 
outcomes after LDLT . In view of shortage of deceased organs, 
LDLT can be justified in high MELD recipients .
Disclosures:
The following people have nothing to disclose: Neeraj Saraf, Sanjay K . Yadav, 
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Cardiac risk stratification in patients undergoing liver 
transplantation – results of a three-tiered assessment 
approach based on traditional cardiac risk-factors
Marcus Robertson1, William W. Chung1, Tessa V. O’Halloran1, 
Omar Farouque2, Mark Horrigan2, Paul Gow1, Peter W. Angus1; 
1Liver Transplant Unit, Austin Hospital, Heidelberg, VIC, Austra-
lia; 2Department of Cardiology, Austin Hospital, Heidelberg, VIC, 
Australia
Background: Although screening of liver transplantation (OLT) 
candidates for coronary artery disease (CAD) is recommended, 
there is a lack of data on the effectiveness of screening strat-
egies . In 2010, our centre adopted a 3-tiered cardiac risk 
assessment protocol which stratifies patients into risk groups 
based on age and cardiac risk-factors . Objectives: To assess 
the safety and efficacy of a 3-tiered cardiac risk stratification 
protocol in patients undergoing OLT assessment . Methods: 
Consecutive patients ≥18 years undergoing OLT assessment 
over a 40-month period from 2010 to 2014 were prospec-
tively included . Patients were stratified into one of 3 cardiac 
risk groups and received standardised investigations (Table) . 
Primary outcomes were peri- or post-operative cardiac events . 
Results: 240 patients were included . Median age was 55 (IQR 
48 - 59), 75% were male and median MELD score was 17 
(IQR 13 – 22) . The most common indications for OLT were 
hepatitis C, alcohol, hepatocellular carcinoma and NAFLD . 
Documented cardiac risk factors included: diabetes (25%), 
smoking (47%), hypertension (17%), hypercholesterolemia 
(9%), family (26%) or personal (10%) history of ischemic heart 
disease (IHD), and obesity (21%) . 61% (147) patients had 
≥2 risk factors . 38 patients were identified as low risk (LR), 
123 intermediate risk (IR) and 79 high risk (HR) . 1 LR patient 
with severe pulmonary hypertension (PHT) on ECHO and cor-
onary angiogram (CA) was rejected . 9 patients (4 IR and 5 
HR) had inducible ischemia at DSE and proceeded to CA, 
with 2 rejected due to severe CAD . 61 HR patients with a 
normal DSE progressed to CT coronary angiogram (CTCA) . 
12 patients had significant CAD detected by CTCA of whom 
2 were rejected, 4 were listed when no critical stenosis were 
detected by CA, 4 were listed without CA and 2 were rejected 
for non-cardiac indications . Overall 7 patients were not listed 
for OLT due to abnormal cardiac investigations . Two cardiac 
events were recorded (event rate 0 .8%), both in the IR group: 
1 non-fatal intra-operative cardiac arrest and 1 death post-OLT 
from cirrhotic cardiomyopathy; neither patient had CAD identi-
fied prior to OLT . Conclusions: Cardiac risk stratification based 
on traditional cardiac risk factors with the selective use of DSE, 
CA and CTCA is a safe and feasible approach that results in a 
very low peri-operative cardiac event rate .

*additional risk-factors (RF) include hypertension, smoking, 
first-degree relative with CAD, hypercholesterolemia
Disclosures:
Peter W . Angus - Advisory Committees or Review Panels: Gilead Sciences, BMS, 
Bayer; Grant/Research Support: Gilead sciences
The following people have nothing to disclose: Marcus Robertson, William W . 
Chung, Tessa V . O’Halloran, Omar Farouque, Mark Horrigan, Paul Gow

981
Increased Graft Loss Among Younger African American 
Women After Liver Transplantation
Shravan Dave, Jennifer L. Dodge, Norah Terrault, Monika Sarkar; 
UCSF, San Francisco, CA
Background: The number of women undergoing liver trans-
plant (LT) is increasing and gender-specific models of care are 
needed . Racial/ethnic disparities in post-LT outcomes have 
been identified in predominantly male cohorts, but racial/eth-
nic influences on graft outcomes in women are unknown . Meth-
ods: Using the United States Scientific Registry of Transplant 
Recipients (SRTR) database, we examined the association of 
race/ethnicity and graft loss in women (death or retransplant) 
from 2002-2012 . Covariates included recipient and donor 
characteristics, socio-economic factors, and medical co-morbid-
ities . Results: The eligible cohort included 11,051 Caucasians, 
2,171 Hispanics, 1,876 African Americans (AA), and 762 
Asian women with a median follow-up of 3 .1 years . Graft 
survival at 5 years was lower among AA women (60%) as 
compared to Caucasians (71%), Hispanics (70%) and Asians 
73% (p< 0 .001) . Risk of graft loss was higher in AA women 
aged < 40 at LT compared to AA women ages 50-69, while 
risk increased with increasing age after age 60 years among 
Caucasian women (Figure) . Risk of graft loss from chronic 
rejection was higher in younger as compared to older AA 
women (HR 3 .3, 95% CI 2 .1-5 .1, p<0 .001), with no signifi-
cant risk differences between older AA and Caucasian women 
(p=0 .31) . However, non-compliance causing graft loss was not 
significantly different between younger and older AA women, 
or between younger AA and younger Caucasian women (p 
values ≥ 0 .15) . Conclusions: AA women, especially those age 
<40 years, are at higher risk for graft loss compared to older 
AA women and women of other racial/ethnic groups . Graft 
loss from chronic rejection is more frequent in these young AA 
women, which is not explained by medication non-compliance . 
Studies of racial differences in drug metabolism are therefore 
needed to better understand the mechanisms underlying differ-
ential rates of rejection and graft loss .

Disclosures:
Norah Terrault - Advisory Committees or Review Panels: Eisai, Biotest; Consult-
ing: BMS, Merck, Achillion, CoCrystal; Grant/Research Support: Eisai, Biotest, 
Vertex, Gilead, AbbVie, Novartis, Merck
The following people have nothing to disclose: Shravan Dave, Jennifer L . Dodge, 
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Nonalcoholic Steatohepatitis is the Most Rapidly 
Increasing Indication for Liver Transplantation in Young 
Adults in the United States
Danny Issa3, Kymberly Watt2, Ghassoub Rifai1, Rocio Lopez1, 
Naim Alkhouri1, Iliana Doycheva2; 1Digestive Disease Institute, 
Cleveland Clinic, Cleveland, OH; 2Gastroenterology and Hepa-
tology, Mayo Clinic, Rochester, MN; 3Virginia Commonwealth 
University, Richmond, VA
Background: Although NASH can progress to cirrhosis during 
early adulthood, it is thought that NASH is a rare indication for 
liver transplantation (LT) in young adults . The aims of this study 
were to estimate the frequency of LT performed for NASH in 
young adults (18-40 years) compared to other indications, to 
assess the changes of frequency over 10 years, and to evalu-
ate post-LT outcomes . Methods: We performed a retrospective 
cohort analysis of all young adults who received their first LT 
in the US between 2002 and 2012, using the United Network 
for Organ Sharing database . Incidence rate ratios (IRR) were 
calculated for each indication . Kaplan-Meier analysis was 
used to assess survival . Outcomes of LT for NASH were com-
pared to those transplants done for other metabolic diseases . 
Results: A total of 5,157 young adults underwent LT between 
2002 and 2012 . Mean age at time of LT was 32 ± 7 years 
and 54% were male . The most common indication for LT was 
autoimmune/cholestatic disease (25%) followed by acute liver 
failure (ALF) (18%) . The incidence of LT performed for NASH 
increased from 0 .53% in 2002 to 4 .46% in 2012 . Indication 
IRR were significantly higher in NASH compared to all other 
indications for LT in young adults; demonstrating NASH as the 
most rapidly increasing indication for LTs with a 14% increase 
per year [IRR (95% CI) = 1 .14 (1 .09, 1 .20)] (figure) . The 
5-year graft survival rates were lower and the re-transplantation 
rates were higher in NASH compared to other metabolic liver 
diseases (69% vs 79%, respectively; P=0 .003 for graft survival 
and 11% vs 8%, respectively; P=0 .046 for re-transplantation) . 
Conclusions: NASH is the most rapidly growing indication for 
LT among young adults in the US and now accounts for approx-
imately 5% of all transplants . LT for NASH in young adults was 
associated with lower graft survival and higher rates of re-trans-
plantation compared to other metabolic diseases .

Disclosures:
Naim Alkhouri - Advisory Committees or Review Panels: Gilead Sciences, Alex-
ion, BMS, Intercept; Grant/Research Support: Alexion ; Speaking and Teaching: 
AbbVie, BMS, Gilead, Alexion, Intercept
The following people have nothing to disclose: Danny Issa, Kymberly Watt, 
Ghassoub Rifai, Rocio Lopez, Iliana Doycheva

983
Sarcopenia accounts for the gender disparity in waitlist 
mortality in liver transplantation: From the Fitness, Life 
Enhancement, and Exercise in Liver Transplantation 
(FLEXIT) Consortium
Jennifer C. Lai2, Elizabeth J. Carey1, Aldo J. Montano-Loza3, Con-
nie W. Wang2, Srinivasan Dasarathy4, Michael A. Dunn5; 1Mayo 
Clinic Arizona, Phoenix, AZ; 2UCSF, San Francisco, CA; 3Univer-
sity of Alberta, Alberta, AB, Canada; 4Cleveland Clinic, Cleve-
land, OH; 5University of Pittsburgh, Pittsburgh, PA
Background . Women awaiting liver transplant (LT) experience 
higher rates of waitlist mortality (WLM) than men . We hypoth-
esized that sarcopenia contributes to this gender disparity . 
Methods . Included were all adults newly listed for LT in 2012 
at 5 LT centers with an abdominal CT scan within 3 months of 
listing . Skeletal muscle index (SMI, cm2/m2) was defined as 
total abdominal skeletal muscle area at L3 (cm2) normalized for 
height (m2) . Competing risks regression, with deceased donor 
LT as the competing risk, evaluated the association between 
female sex and WLM . We used an SMI cut-off of 39 cm2/m2 
to define sarcopenia in women . Results. Of 396 LT candidates, 
119 (30%) were women . Women vs . men were similar by age 
and race, but more likely to have NASH (15v .11%) or choles-
tatic disease (24v .5%) and less likely to have HCC (30v .43%); 
they were shorter (162v .175cm), lighter (71v .85kg), but had 
similar BMI (27v .27kg/m2) [p<0 .05 for each] . Compared to 
men, women had similar median MELD (15 v .15; p=0 .42), 
but lower creatinine (0 .8v .0 .9 mg/dL; p<0 .01) . Median (IQR) 
SMI was 42 (36-47) cm2/m2 in women and 50 (44-55) cm2/
m2 in men . By median 9 mo followup, 43(36%) women and 
69(25%) men had WLM (p=0 .02) . In univariable competing 
risks regression, female, vs . male, sex was associated with 
55% increased risk of WLM (HR 1 .55; 95%CI 1 .06-2 .27; 
p=0 .02) . Adjustment for SMI completely mitigated this gender 
disparity (female sex HR 1 .11, 95%CI 0 .74-1 .67; p=0 .60), 
with no change after adjustment for MELD and Black race . 
Rates of WLM were significantly higher among sarcopenic 
women (56%) compared to non-sarcopenic women (26%) . 
Conclusion. Our multi-center data suggest that the presence of 
sarcopenia accounts for the gender disparity in LT waitlist mor-
tality . Sarcopenic women are especially at risk for death on the 
waitlist and should receive targeted interventions to prevent or 
reverse sarcopenia while awaiting LT .

Disclosures:
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Aldo J . Montano-Loza, Connie W . Wang, Srinivasan Dasarathy, Michael A . 
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Complications of ERCP in Post-Orthotopic Liver Trans-
plant Patients In the Setting of Rectal Indomethacin 
Usage
Nikhil R. Thiruvengadam1, Michael L. Kochman2,3, Vandana 
Khungar2, Christine C. Hsu2, Ranjeeta Bahirwani2, Kimberly A. 
Forde2,4; 1Department of Medicine, Hospital of the University of 
Pennsylvania, Philadelphia, PA; 2Gastroenterology Division, Perel-
man School of Medicine, Philadelphia, PA; 3Center for Endoscopic 
Innovation, Research and Training, Department of Medicine, Hos-
pital of the University of Pennsylvania, Philadelphia, PA; 4Center 
for Clinical Epidemiology and Biostatistics, Perelman School of 
Medicine, Philadelphia, PA
 Background Biliary tract complications (anastomotic strictures 
and leaks) are known to occur after orthotopic liver trans-
plantation (OLT) . ERCP is first line therapy for management of 
these complications . Post-ERCP pancreatitis (PEP) is the most 
common complication after ERCP and post-OLT patients have 
previously been shown to be at low risk for PEP . Thus, they 
have been excluded from most trials studying PEP prophylaxis . 
Rectal indomethacin has been demonstrated to have benefit 
for PEP reduction in other low-risk populations . The objective 
of this study was to determine the incidence of PEP and other 
procedural complications in post-OLT patients and examine 
the effect of rectal indomethacin . Methods We conducted a 
single-center retrospective cohort study in 882 post-transplant 
patients undergoing ERCP at the Hospital of the University of 
Pennsylvania between January 1, 2008 and December 31, 
2015 . After June 2012, 100 mg rectal indomethacin was rou-
tinely administered following ERCP . We examined procedural 
complications including post-sphincterotomy bleeding, cholan-
gitis and PEP and moderate to severe PEP, as determined by 
Cotton et al . criteria . All patients were contacted within 48-72 
hours of their procedure for outcome assessment . After compar-
ison of baseline characteristics, multivariable logistic regres-
sion modeling, with adjustment for confounders, was used to 
determine the association between indomethacin and PEP and 
moderate to severe PEP . Results 19 cases of PEP, 7 cases of 
bleeding, 2 cases of cholangitis and no cases of perforation 
were identified following these procedures . The 284 patients 
who received indomethacin were compared to 598 who were 
unexposed . There were significant differences in the groups 
with respect to PD cannulation, endotracheal intubation and 
the type of anesthesia received . PEP occurred in 0 .35% of indo-
methacin patients compared to 3 .01% in the unexposed group . 
After adjustment for PD cannulation and biliary sphincterot-
omy, rectal indomethacin was associated with a 90% decrease 
in PEP (OR 0 .10, 95% CI 0 .01 – 0 .76, p<0 .001) . 1 .83 % 
of the unexposed group developed moderate to severe PEP 
compared to no patients in the indomethacin group (p=0 .01) . 
No differences in the other complications were seen between 
two cohorts . Conclusion In conclusion, we demonstrated: 1 . 
Post-OLT patients have a low risk of post-ERCP complications 
including pancreatitis, bleeding and cholangitis . 2 . Rectal indo-
methacin significantly decreased rates of post-ERCP pancreati-
tis and rates of moderate to severe pancreatitis with no adverse 
effect on bleeding . Post-OLT patients may benefit from routine 
usage of rectal indomethacin following ERCP .
Disclosures:
Michael L . Kochman - Consulting: Boston Scientific, Dark Canyon Laboratory; 
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Filed: Cook Medical; Stock Shareholder: Merck
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Achieving Sustained Virological Response with Anti-Vi-
ral Therapy to Hepatitis C Decreases Risk of End Stage 
Renal Disease in Liver Transplant Recipients: A Single 
Center Retrospective Cohort Study
Sanjaya K. Satapathy1,2, Kiran Joglekar3, Manish Talwar1,2, Jason 
M. Vanatta1,2, James D. Eason1,2, Satheesh Nair1,2; 1Surgery, 
Methodist Unversity Hospital Transplant Institute, Memphis, TN; 
2Surgery, University of Tennessee Health Sciences Center, Mem-
phis, TN; 3Internal Medicine, Unversity of Tennessee Health Sci-
ences Center, Memphis, TN
AIM: Patients with chronic hepatitis C virus (HCV) infection 
remain at increased risk for developing chronic kidney dis-
ease (CKD) . We assessed the effect of Sustained Virological 
Response (SVR) with anti-viral therapy (AVT) for Hepatitis C 
both pre and post liver transplantation (LT) on long-term renal 
outcomes . METHODS: Medical records of 1126 consecutive 
liver transplant (LT) recipients (01/2006- 08/2015) were 
reviewed . 446 patients with HCV cirrhosis were identified, and 
after excluding patients with graft loss < 180 days, prior renal 
transplantation, simultaneous liver kidney transplant, hepatitis 
B co-infection, no prior AVT, or those who had missing data 
for AVT or documentation of SVR, 257 patients were included 
for final analysis . Serial estimated glomerular filtration rate 
(eGFR) was calculated using the MDRD study equation post 
LT . Incidence of ESRD was compared over 5 years from LT in 
patients who received AVT and achieved SVR to patients who 
failed anti-viral treatment . LT recipients with hepatitis C were 
categorized based on timing of AVT; treatment pre-LT, within 
1 year of LT and beyond 1 year from LT . RESULTS: Hepatitis C 
treated group with SVR (173) and treatment failure group (84) 
were similar in baseline demographics and clinical character-
istics except SVR group had lower viral load and were less 
likely to be treated with m-TOR inhibitors . Frequency of ESRD 
among patients with SVR was significantly lower compared 
to those who did not achieve SVR [4 of 173(2 .3%) versus 
19 of 84(22 .6%), P< 0 .0005] . Among the patients with SVR, 
the incidence of ESRD in patients treated prior to LT, within 1 
year of LT and beyond 1 year from LT was 0 %(n=34), 2 .1% 
(n=48), and 3 .3% (n=91) respectively . Achieving SVR was the 
only variable strongly associated with preventing decline in 
eGFR < 30ml/min/1 .73 m2 at end of follow up (HR 0 .127; 
P= 0 .000002, Figure 1) . Achieving SVR prior to LT led to least 
frequency of decline of eGFR < 30ml/min/1 .73 m2 compared 
to those treated after LT (Figure 2) over 5 years of follow up . 
CONCLUSION: Achieving SVR in LT recipients with HCV signifi-
cantly decreases the risk of developing ESRD. AVT prior to LT 
should be strongly considered while awaiting liver transplant 
to preserve renal function. 
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The Impact of HLA Serotyping and HLA Matching for 
PSC, PSC/AIH, AIH, PBC/AIH, and PBC Patients on Post-
Liver Transplant Graft Failure: an Analysis of the UNOS 
Database
Yuval A. Patel1, Jacqueline B. Henson1, Julius M. Wilder1, Jiayin 
Zheng2, Shein-Chung Chow2, Carl L. Berg1, Andrew J. Muir1; 
1Division of Gastroenterology and Hepatology, Duke University 
Medical Center, Durham, NC; 2Department of Biostatistics, Duke 
University School of Medicine, Durham, NC
Purpose: To investigate the differences and relative influence 
of HLA recipient/donor characteristics on post-liver transplant 
graft failure (GF) for this immune-related liver disease spectrum . 
Methods: We performed a retrospective analysis of the UNOS 
database for adult liver transplant recipients (age≥18 years) 
from 4/1/1994 to 6/30/2015 for PSC, PSC/AIH, AIH, PBC/
AIH, and PBC with complete recipient/donor HLA serotyping . 
We excluded multiorgan transplants and retransplants . Cox 
proportional hazards regression was used to investigate the 
influence of HLA recipient/donor serotyping and matching 
on GF while controlling for age, sex, race/ethnicity, medi-
cal condition at transplant (ICU, hospital, neither), total bili-
rubin, creatinine, albumin, donor age<60 vs >60, deceased 
vs living donor, donor after cardiac death status, and graft 
type (split/whole) . Univariate analyses were adjusted for mul-
tiple comparisons, and a p<0 .05 in the multivariate model 
was considered significant . Results: During this time period, 
2548 PSC, 39 PSC/AIH, 1292 AIH, 75 PBC/AIH, and 1825 
PBC patients with complete HLA recipient/donor data were 
transplanted . GF was noted in 38 .3% (2212/5779) . 5-year 
graft survival was lower in AIH compared to PBC (71 .1% vs 
75 .6%, p=0 .028), but the other groups were similar . HLA sero-
typing and matching characteristics that were significant in 
the multivariable model (adjusted, p<0 .05) are listed in the 
Table . No significant findings were noted for PSC/AIH and 
PBC . Conclusions: Certain recipient/donor HLA serotypes and 
matching status for patients transplanted for immune-related 
liver diseases are significantly associated with GF using the 
large UNOS dataset . Further investigation is needed to eluci-
date the impact and potential role of HLA serotyping in liver 
transplantation to further optimize outcomes in recipients with 
immune-related liver disease .

Adjusted Hazard Ratios for Graft Failure by HLA Characteristics
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Estimation of renal function is poor with creatinine 
based equations before or after liver transplantation
Sumeet K. Asrani1, Linda W. Jennings1, Stevan A. Gonzalez1, 
James F. Trotter1, Michael Emmett1, Josh Levitsky2, Mitra K. 
Nadim3, Goran Klintmalm1; 1Baylor University Medical Center, 
Dallas, TX; 2Northwestern University, Chicago, IL; 3University of 
Southern California, Los Angeles, CA
Introduction: In patients undergoing liver transplantation (LT), 
decisions concerning renal function usually rely on calculated 
GFR (eGFR) using creatinine based equations . We hypoth-
esized that current equations are suboptimal to make clini-
cal decisions . Methods: We compared calculated to protocol 
measured GFR (using iothalamate clearance) over 30 years . 
We compared MDRD-4, MDRD-6, CKD-EPI and examined the 
difference in calculated and protocol measured GFR (pre LT: 
initial evaluation and post LT: d1-90, mo 6-12, year 2-5 and 
year 6-25) . We further examined performance in stage III CKD 
(30-59 ml/min/1 .73m2), stage IV CKD (<30 ml/min/1 .73m2) 
and among patients at risk for intrinsic renal disease (age>60, 
DM, HTN) . Results: Between 1985 and 2016, there were 
13,418 paired measurements in 3,254 patients . The correla-
tion between eGFR and mGFR overall was moderate (MDRD4 
r= 0 .69; MDRD6 r=0 .71; CKD-EPI r=0 .66) but poor in stage III 
(MDRD4 r= 0 .26; MDRD6 r= 0 .27;CKD-EPI r=0 .30) or stage 
IV CKD (MDRD4 r= 0 .23; MDRD6 r= 0 .22;CKD-EPI r=0 .26) 
and amongst patients at risk for intrinsic renal disease (MDRD4 
r= 0 .42; MDRD6 r=0 .43; CKD-EPI r= 0 .40) . There was >10% 
difference in eGFR and mGFR in >70% of patients at any given 
time point . In stage IV CKD (n=1,377), all equations over-
estimated renal function: the overall median difference was 
(MDRD4 9 .4 ml/min; MDRD6 7 .1 ml/min; CKD-EPI 14 .1ml/
min) . In stage IV CKD, the difference was highest at time of ini-
tial evaluation prior to LT (MDRD4 14 .8 ml/min; MDRD6 10 .7 
ml/min; CKD-EPI 19 .8 ml/min and within the first 90 days 
after LT (MDRD4 16 .8 ml/min; MDRD6 12 .7 ml/min; CKD-
EPI 21 .7 ml/min); median differences decreased 6-25 years 
after LT .(Figure) Conclusion: Calculated GFR using creatinine 
based equations substantially overestimate renal function at 
times when clinically meaningful decisions matter most, either 
pre LT (e .g . SLKT vs . LT) and immediately after LT (e .g . CNI min-
imization) .Correlation improves after 6 years post LT; however 
impactful interventions are less helpful at that time .
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Median (IQR 25-75) difference between calculated GFR and 
measured GFR .
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Preoperative prognostic score predicting survival of 
intrahepatic cholangiocarcinoma after surgery
Tomoaki Yoh, Satoru Seo, Kojiro Taura, Kentaro Yasuchika, 
Toshimi Kaido, Shinji Uemoto; Surgery, Kyoto Univercity, Kyoto, 
Japan
Background Although surgery is the potentially curative 
treatment for intrahepatic cholangiocarcinoma (IHCC), the 
outcomes were still unsatisfactory . We aim to establish the 
preoperative prognostic score identifying patients who need 
further therapeutic option . Methods: A total of 187 patients 
were collected from a prospectively maintained institutional 
database . Among them, 134 patients who underwent hepa-
tectomy were enrolled . As preoperatively available predictors, 
inflammation parameters and tumor markers were evaluated . 
Remaining 53 inoperable patients were used as a control when 
performing survival analysis . Results: The overall median sur-
vival time (MST) and 3/5-year survival was 33 .3 months and 
48/38% . Multivariate analyses using preoperative predictors 
identified NLR (≥ 5), CRP (≥ 5mg/dl), and CA19-9 (≥ 500 IU/
ml) were independently associated with poorer overall survival . 
Given these results, preoperative prognostic score was defined 
as follows: 0 = none of these factors; 1 = presence of each 
one factor, and 2 = presence of more than 2 factors . MST and 
3/5-year survival of those scoring 0 was 70 .3 months and 66 
/53% compared with 23 .4 months and 37/ 30% for those 
scoring 1 and 8 .8 months and 5/5% for those scoring 2 (0 
and 1, P < 0 .004; 1 and 2, P< 0 .001, respectively) . More-
over, survival between patients scoring 2 and 53 inoperable 
control patients was almost the same (MST: 7 .4 months and 
3/5 year survival: 2/0%, respectively, P=0 .53) . Conclusions: 
This preoperative prognostic score of ICC is simple and useful, 
identifying patients who need further therapeutic option .
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Von Willebrand Factor antigen predicts retransplanta-
tion-free survival after first liver transplantation
Andreas Wannhoff1, Conrad Rauber1, Kilian Friedrich1, Chris-
tian Rupp1, Karl Heinz Weiss1, Wolfgang Stremmel1, Schemmer 
Peter2, Daniel Gotthardt1; 1Internal Medicine IV, University Hos-
pital Heidelberg, Heidelberg, Germany; 2Department of Surgery, 
University Hospital Heidelberg, Heidelberg, Germany
Background: Liver transplantation (LT) is a successful treat-
ment option for end-stage liver . After LT, liver-related, infec-
tious and cardiovascular complications contribute to reduced 
graft and patient survival . These conditions are associated 
with an increase in von Willebrand factor antigen (VWF-Ag), 
which was previously also correlated with survival in cirrhotic 
patients . We evaluated VWF-Ag as predictive marker after LT . 
Methods: We conducted a prospective study in patients after 
first LT treated at the University Hospital Heidelberg . Patients 
that were seen for follow-up after LT in the outpatient clinic of 
our department between November 2012 and August 2013 
were screened . To be included, patients had to be at least 18 
years of age at time of inclusion, and only patients after first 
LT were eligible . We measured VWF-Ag in these patients and 
followed them prospectively with regard to the primary end-
point, namely retransplantation-free survival . Summary: Six of 
the 80 patients died or received re-LT during follow-up . Median 
VWF-Ag was 510 .6% in these patients and significantly higher 
(P=0 .001) than in the patients alive at the end of follow-up 
(median: 186 .8%) . ROC analysis (AUC: 0 .914) revealed an 
optimal cut-off of 286 .8% for prediction of the primary end-
point (sensitivity: 100%, specificity: 81 .1%) . Survival was lon-
ger in patients with a VWF-Ag below this cut-off compared 
to those with a higher VWF-Ag (P<0 .001 according to log-
rank test). VWF-Ag was associated with retransplantation-free 
survival in multivariate analysis as was alkaline phosphatase 
(ALP), but not MELD score, donor age, or cold ischemia time . 
A score combining VWF-Ag and ALP showed impressive capa-
bility in ROC analysis (AUC: 0 .958) to distinguish between 
patients with regard to the primary endpoint . Conclusions: 
VWF-Ag is a non-invasive marker to predict outcome in patients 
after LT . Its diagnostic performance increased when combined 
with ALP in a newly developed score .
Disclosures:
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The use of calcineurin inhibitors post-liver transplanta-
tion and the donor SOD2 C47T polymorphism influence 
recurrent NAFLD after liver transplantation
Nhu (Josephine) Q. Tran1, Alexander J. Kovalic5, David E. Kleiner6, 
Dave Bridges2, Sanjaya K. Satapathy3,4; 1Preventive Medicine, 
University of Tennessee Health Science Center, Memphis, TN; 
2Physiology, University of Tennessee Health Science Center, Mem-
phis, TN; 3Surgery, University of Tennessee Health Science Center, 
Memphis, TN; 4Transplant Institute, Methodist University Hospital, 
Memphis, TN; 5Medicine, University of Tennessee Health Science 
Center, Memphis, TN; 6National Institute of Health, Baltimore, MD
The purpose of our study is to identify the clinical risk factors 
and the genetic variants associated with recurrent non-alco-
holic fatty liver disease (NAFLD) post-liver transplantation (LT) . 
The prevalence of recurrent NAFLD is high after liver transplan-
tation and can occur up to 70%, making it an important clinical 
issue . We had a cohort of 155 patients who underwent a liver 
transplant between April 2006 and August 2015 at the Meth-
odist University Hospital Transplant Institute . They were mid-
dle age patients (mean 57 .5 +/- 9 .35 years old) and mostly 
non-Hispanic Whites . Among the 155 patients, 70 patients 
had liver biopsies within 1 year after the transplantation . 
Histology slides were blindly rescored and 44 patients had 
recurrent NAFLD . We performed a candidate gene approach 
using the DNA extracted from donors’ and recipients’ liver 
tissues that were fixed with formalin and embedded in paraffin 
using the TaqMan SNP Genotyping Assays . We focused on 
43 polymorphisms of 39 genes that were known to associate 
with pre-LT NAFLD pathogenesis and combined with the public 
health information extracted from the patients’ medical records 
to investigate their association with NAFLD recurrence . In the 
univariable analysis, we found that higher triglycerides post-LT 
(p=0 .025), lower creatinine level pre-LT (p=0 .0398), diabetes 
development post-LT (p=0 .046), and calcineurin inhibitors use 
post-LT (p=0 .045) were associated with NAFLD recurrence . 
Multivariable logistic analysis (Table 1) showed that patients 
were strongly susceptible to the recurrent disease if they 
received a liver from a donor with SOD2 (C47T; rs4880) (OR 
10 .38, 95% CI 2 .11-64 .18, p=0 .006), had high triglyceride 
levels (OR 1 .01, 95% CI 1 .002 – 1 .021, p=0 .025), and were 
prescribed with calcineurin inhibitors after transplantation (OR 
19 .59, 95% CI 1 .06 – 1577 .22, p=0 .093) . In conclusion, 
recurrent NAFLD post-liver transplantation is more likely to 
develop in a recipient who receives a liver from a donor with 
SOD2 C47T polymorphism and uses immunosuppressants such 
as ca calcineurin inhibitors .

Predictors that are associated with the recurrent NAFLD post-liver 
transplantation
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Hospital Resource Utilization with Donation after Car-
diac Death in Liver Transplantation: A Single Center 
Experience.
Jiten P. Kothadia1, Hrishikesh Samant1, Fang Qiu2, Rajani Rang-
ray1, Timothy M. McCashland1, Marco A. Olivera1; 1Gastroenter-
ology and Hepatology, University Of Nebraska Medical Center, 
Omaha, NE; 2Biostatistics, University of Nebraska Medical Cen-
ter, Omaha, NE
Background: Donation after cardiac death (DCD) liver 
allografts have been used to increase the available donor pool 
and to bridge the gap between the number of donors and 
recipients . Concerns exist regarding primary non-function and 
ischemic biliary complications . Aim: To compare the direct 
cost and hospital resource utilization of DCD versus donation 
after brain death (DBD) liver transplant (LT) recipients . Study 
Design: Retrospective observational study comparing the clin-
ical outcome of patients with DCD-LT as compared to DBD-LT . 
We report 38 recipients of DCD grafts and 38 age, sex and 
MELD score matched recipients of DBD grafts in our institution 
from January 2005 to October 2015 . The Wilcoxon rank-
sum test and chi-square test were used for comparing con-
tinuous and categorical variables respectively . Continuous 
outcomes were compared using Wilcoxon signed-rank tests, 
binary outcomes were compared using McNemar’s test . The 
patient and graft survival were compared using the clustered 
log-rank test . Results: Donor characteristics: 33 (86 .84%) DCD 
and 13 (34 .21%) DBD were younger than 40 years of age (p 
<0 .0001) . After LT, no significant differences were observed in 
the total length of stay, ICU length of stay and number of re-ad-
missions . While comparing the direct cost (LT to discharge), 
there was no significant difference observed between the two 
groups ($202,774 vs . $245,594; p = 0 .08) . There was no 
significant difference found in 1 and 5-year patient and graft 
survival in DCD recipients when compared to the DBD recipi-
ents (p = 0 .92 and 0 .08 respectively) . Conclusions: Unlike the 
previous reports of increased financial and resource use in the 
immediate post-transplant period and decreased patient and 
graft survival associated with DCD allografts, there is no signif-
icant difference with DCD allografts in our matched recipient 
cohort . Our report supports the use of DCD allografts, as they 
could help to expand the donor pool for liver transplantation .

Clinical Outcomes among Use of DBD and DCD Donors in Liver 
Transplantation

DBD, donation after brain death; DCD, donation after cardiac 
death; LT, liver transplantation; ICU, intensive care unit; LOS: 
length of stay .
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A Quality Improvement Program Improves Skin Cancer 
Screening Referral Rates in Liver Transplant Recipients
Carmi S. Punzalan1, Dawn A. Melanson1, Amanda A. Keough1, 
Fredric D. Gordon1,2, Amir A. Qamar1,2; 1Hepatobiliary Diseases 
& Transplantation, Lahey Clinic, Burlington, MA; 2Tufts University 
School of Medicine, Boston, MA
Background: Liver transplant (LT) recipients have an increased 
incidence of non melanoma skin cancer (NMSC) . The Amer-
ican Association of the Study of Liver Diseases (AASLD) rec-
ommends that all LT recipients be seen by a dermatologist 
annually for skin exams . Aim: Determine if a quality improve-
ment (QI) program improves adherence to the AASLD recom-
mendation for skin cancer screening in LT recipients . Methods: 
A systematic method of provider education, face to face inter-
actions, and a Patient-Provider Communication tool was used . 
All LT recipients seen in the clinic filled out a questionnaire to 
determine if they had been seen by a dermatologist within 
the past year . LT coordinators reviewed the questionnaire at 
the visit . For patients not seen by dermatology within 1 year, 
a referral was placed in the electronic health record . Patients 
who did not live locally were advised to contact their primary 
care providers to setup a local dermatology referral . This was 
documented in the chart . Referral rates were reviewed at the 
monthly QI Meeting . Rates were compared before and after the 
implementation of the program in January 2016 . Only patients 
transplanted before January 2015 were included . Charts were 
retrospectively reviewed for data collection . Data analysis was 
conducted using SPSS version 24 .0 . The study was approved 
by the institutional review board . Results: One hundred and for-
ty-eight patients were reviewed . The mean age was 59 years 
old, and 72% of patients were male . Half of the patients had 
been transplanted for hepatitis C . Twenty three percent of the 
patients had a history of NMSC . The referral rates after imple-
mentation of the QI program increased significantly (table) . 
Of the 18 patients referred to dermatology before initiation of 
the program, 72% had documented dermatology visits . Three 
(23%) of those with visits were found to have a new NMSC . 
All three had a prior history of NMSC . Of the 34 referred to 
dermatology after the program was started, 71% had a doc-
umented dermatology visit . Three (13%) were diagnosed with 
a new NMSC at their exam, but 67% of those patients did 
not have a prior history of NMSC . On multivariate analysis, 
the QI program was the only factor associated with increased 
skin cancer screening referrals . Conclusion: NMSC is common 
after LT . A patient centered QI program leads to a significant 
increase in dermatology referral rates in LT recipients, however 
further efforts are required to improve rates .

Skin exam referrals improved after QI program implementation

pvalue=0 .006
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Severe Hypoalbuminemia and Presence of Ascites Are 
Associated with Significantly Higher Liver Transplant 
Waitlist Mortality Independent of MELD-Sodium Score
Joseph Ahn2, Taft Bhuket1, Benny Liu1, Catherine T. Frenette3, 
Walid S. Ayoub4, Robert J. Wong1; 1Gastroenterology and Hepa-
tology, Alameda Health System - Highland Hospital, Oakland, 
CA; 2Medicine, Cedars Sinai Medical Center, Los Angeles, CA; 
3Organ Transplantation, Scripps Green Hospital, San Diego, 
CA; 4Liver Transplant Program, Cedars Sinai Medical Center, Los 
Angeles, CA
Background: The impact of severe hypoalbuminemia and con-
current ascites on survival among patients awaiting liver trans-
plantation (LT) may not be accurately captured by Model for 
End-Stage Liver Disease (MELD) score . Accurate assessment 
of prognosis is important for prioritizing need for LT . Aim: To 
evaluate the additional predictive value of severe hypoalbu-
minemia and concurrent ascites on LT waitlist survival among 
U .S . adults . Methods: We retrospectively evaluated adults 
(age >18) listed for LT from 2003-2014 using United Net-
work for Organ Sharing registry data . The effect of severe 
hypoalbuminemia (<2 .5g/dL) and presence of ascites on LT 
waitlist survival was stratified by liver disease etiology and 
presence of hepatocellular carcinoma (HCC) and evaluated 
with Kaplan Meier and multivariate Cox proportional hazards 
models . Results: Among 128,450 patients listed for LT, 19 .2% 
had severe hypoalbuminemia, 69 .9% had ascites at time of LT 
listing . Significantly higher rates of severe hypoalbuminemia 
were seen in men, HCV patients, and patients with diabetes . 
Overall 6-month waitlist survival was significantly lower among 
patients with severe hypoalbuminemia compared to those with 
normal albumin (94 .9% vs . 88 .2%, p<0 .01) and lower among 
those with ascites compared with no ascites (97 .0% vs . 76 .8%, 
p<0 .001) . When stratified by etiology, the negative impact of 
severe hypoalbuminemia was most significant among patients 
with nonalcoholic steatohepatitis (NASH) (6-month waitlist sur-
vival: NASH, 77 .9% vs . HCV, 93 .1%, p<0 .01) . The lower 
waitlist survival associated with severe hypoalbuminemia and 
ascites was seen among patients with and without HCC . On 
multivariate regression, severe hypoalbuminemia was associ-
ated with significantly higher waitlist mortality compared to 
patients with normal albumin even after correcting for MELD-Na 
score and presence of HCC (HR, 3 .65; 95% CI, 3 .25-4 .09; 
p<0 .001) . Compared to patients without ascites, those with 
ascites at time of LT listing had significantly higher waitlist mor-
tality (HR, 2 .02; 95% CI, 1 . .87-2 .18; p<0 .001) . Conclusion: 
Among U .S . adults awaiting LT, severe hypoalbuminemia and 
presence of ascites at time of LT listing was associated with 
significantly higher waitlist mortality independent of MELD-Na 
score . Higher waitlist mortality was seen with worsening hypo-
albuminemia .

Predictors of Liver Transplant Waitlist Mortality
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The gut liver axis after liver transplantation: modifica-
tion of intestinal permeability and correlation with infec-
tious complications and patients prognosis
Francesca R. Ponziani1, Venanzio Valenza2, Margherita Lorusso2, 
Myrtò Elisa Carvelli3, Rosalba Paone3, Massimo Siciliano1, 
Alfonso W. Avolio3, Antonio Grieco1, Salvatore Agnes3, Maurizio 
Pompili1, Antonio Gasbarrini1, Gabriele Sganga3; 1Internal Med-
icine and Gastroenterology, Agostino Gemelli Hospital, Rome, 
Italy; 2Nuclear Medicine, Agostino Gemelli Hospital, Rome, Italy; 
3Liver transplant surgery, Agostino Gemelli Hospital, Rome, Italy
INTRODUCTION Intestinal permeability (IP) is increased in 
advanced stages of liver disease and is associated with the 
development of systemic inflammation and complications . 
However, little is known about the modifications of the gut 
liver axis after liver transplant (LT) . AIM To quantify and com-
pare IP of LT recipients to that of cirrhotic patients and of 
healthy controls . PATIENTS AND METHODS LT recipients, age-
matched cirrhotics and healthy subjects underwent IP quantifi-
cation by (51)Cr-EDTA test . Subjects with diseases potentially 
altering IP and with evidence of active alcohol consumption 
were excluded from the study . RESULTS 35 non-cirrhotic LT 
recipients, 35 cirrhotics (CHILD: A=13/B=11/C=11) and 35 
healthy controls were enrolled . Median time from LT was 6 .6 
(0 .3-127) months . Median (51)Cr-EDTA excretion was 4 .95% 
(1 .39-11 .6), compared to 3 .69% (1 .78-14 .83) of cirrhotics 
and to 2 .02% of controls (overall p=<0 .0001; LT recipients 
vs . cirrhotics p=0 .445; LT vs . controls p=<0 .0001; Figure 1) . 
IP increased during time in LT recipients but the median val-
ues at ≤ 3 months, 3-12 months, and ≥ 12 months after LT 
did not differ significantly (p=0 .550) No association between 
laboratory parameters, immunosuppressive medications (type/
level) and IP was found except for the etiology of the previous 
liver disease (higher IP in case of non-viral etiology; p=0 .018) . 
The median follow-up was 72 .2 months (95%CI 60 .7-77 .3); 
among the 35 LT recipients 5 developed infectious complica-
tions and 10 died . No correlation was found with IP values 
(p>0 .05) . CONCLUSIONS LT recipients have an increased 
IP, probably due to a multifactorial chronic alteration of the 
gut-liver axis . Further studies are needed to assess the clinical 
impact of increased IP in these patients .

Figure 1: (51)Cr-EDTA excretion in liver transplanted patients 
compared to cirrhotics and healthy controls .
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Prognostic Significance of Hepatic Arterial Collaterals in 
Liver Transplant Recipients with Biliary Strictures
André Viveiros, Rafael Rehwald, Armin Finkenstedt, Maria Effen-
berger, Benedikt Schaefer, Livia Dorn, Stefan Schneeberger, 
Herbert Tilg, Bernhard Glodny, Heinz M. Zoller, Martin Freund; 
Medical University and University Hospital Innsbruck, Innsbruck, 
Austria
Background: Biliary complications after liver transplantation 
can be caused by impaired hepatic arterial perfusion and 
are frequently associated with poor outcome and . The aim of 
the present study was to determine the prevalence of hepatic 
artery stenosis and the prognostic implications of hepatic 
arterial collaterals in liver transplant recipients with biliary 
strictures . Patients and Methods: Of all 732 liver graft recip-
ients transplanted between 2004 and 2015 at our center, 
105 had radiologically documented biliary strictures . High 
quality imaging of the hepatic artery by contrast enhanced 
arterial phase computed tomography or catheter angiogra-
phy was available from 66 recipients . Cholangiograms were 
classified according to the localization of biliary strictures as 
anastomotic or non-anastomotic . Hepatic artery stenosis with 
or without collaterals was assessed in hepatic arteriograms . 
Clinical, demographic and biochemical recipient and donor 
data were retrospectively analyzed and correlated with radio-
logical findings . Results: The prevalence of hepatic arterial 
stenosis was 68% in liver transplant recipients with biliary stric-
tures . Non-anastomotic biliary strictures were associated with 
hepatic artery stenosis in 76 % (37/49) of patients . This was 
significantly higher than in patients with anastomotic stricture, 
where 47 % (8/17) of patients had a pathological hepatic 
arteriogram (p = 0 .039) . Neither location of bile duct strictures 
nor the presence of hepatic arterial stenosis was predictive for 
outcome . In contrast, arterial collaterals were associated with 
significantly better overall and graft survival in transplant recip-
ients with biliary complications . Conclusion: Impaired hepatic 
arterial perfusion is frequently associated with non-anastomotic 
strictures, but may also be implicated in the pathogenesis of 
anastomotic strictures . Despite the negative prognostic impact 
of biliary strictures and hepatic arterial stenosis on post-trans-
plant outcomes, hepatic arterial collaterals appear to have a 
protective effect .
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Outcomes of Liver Transplantation for Hilar Cholangio-
carcinoma - An Analysis of the UNOS database
K. V. Narayanan Menon, Rocio Lopez, Carlos J. Romero-Marrero, 
Mangesh Pagadala; Cleveland Clinic, Cleveland, OH
Background: Liver transplantation (LT) is an accepted indica-
tion for selected patients with hilar cholangiocarcinoma (CCA) . 
Long term outcomes are thought to comparable to patients 
undergoing LT for hepatocellular carcinoma (HCC) . The aims 
of our study were to i) compare post-LT survival between sub-
jects with CCA and those with HCC within Milan Criteria and 
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ii) evaluate factors associated with post-LT mortality in CCA . 
Methods: Data was extracted from the UNOS database . Adults 
transplanted between 2000 and 2014 with CCA or HCC were 
identified . Propensity score matching was used to match CCA 
and HCC patients on a 1:1 basis . Univariate analysis was per-
formed to assess differences between CCA and HCC . Multivar-
iate analysis was performed to assess factors associated with 
post-LT mortality in patients with CCA . Results: 14710 patients 
with HCC within Milan criteria and 394 patients with CCA 
underwent LT from 2000 to 2014 . Mean age was 55 ± 10 
years (71% male) . Post-LT median follow-up was 27 months (0, 
156) and was significantly shorter in the CCA group (24 vs . 32 
months; p=0 .028) . After adjusting for age, gender, race, previ-
ous LT, MELD and propensity score, CCA patients had a higher 
risk of dying as those with HCC (HR=2 .4; p<0 .001) . 5 year 
survival was shorter in patiets with CCA compared to HCC 
(50% vs 74%, p < 0 .001) . On multivariable analysis dialysis, 
ICU stay, higher MELD, region, longer post-LT hospital stay 
and lack of mycofenolate mofetil upon discharge were found 
to significantly increase the risk of post-LT mortality in CCA . 
Conclusion: CCA patient survival post-LT was lower than HCC . 
Further studies are needed to optimise CCA selection for LT .

Post Liver Transplant Survival
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The Renal Safety of MRI with Gadolinium in Patients Fol-
lowing Liver Transplantation
Mary Flynn, Mehul Parikh, Sebastian Perez, Sonali S. Sakaria, 
Ram M. Subramanian; Emory University School of Medicine, 
Atlanta, GA
Introduction: Intravenous contrast enhanced imaging is invalu-
able in diagnosing pathology following liver transplantation, 
including vascular and infectious complications . Given the 
potential risk of contrast nephropathy associated with intrave-
nous iodinated CT contrast, alternate contrast modalities for 
abdominal imaging need to be examined, especially in the 
setting of renal insufficiency . We have recently documented the 
renal safety of gadolinium enhanced MRI imaging in a pre-liver 

transplant cohort, even in the presence of renal insufficiency . 
Aims: The purpose of this study was to examine the renal safety 
of MRI with gadolinium during abdominal imaging in patients 
following liver transplantation . Methods: The study involved a 
retrospective analysis of 549 post liver transplant patients who 
underwent an abdominal MRI with gadolinium in the absence of 
renal replacement therapy at a single academic center during 
2007 to 2013 . For each case, a serum creatinine was noted 
prior to, and within a week after the MRI . Serum creatinine 
values before and after the MRI were compared using a paired 
t-test . In addition, the cases were analyzed for the development 
of nephrogenic systemic fibrosis (NSF), a reported complica-
tion of gadolinium in the setting of renal insufficiency . Results: 
The mean age was 53 years (SD 11 .6) with 62% males . The 
pre-MRI serum creatinine values ranged from 0 .32 to 6 .57 
mg/dl (median 1 .28, IQR 0 .64), with 191 cases (35%) having 
values ≥ 1 .5 mg/dl (median 1 .86, IQR 0 .58) . The median time 
of the MRI following transplant was 108 days . A comparison 
of the pre and post MRI serum creatinine values did not demon-
strate a clinically significant difference, with a mean change 
of -0 .039 (95% CI = -0 .065 to -0 .013) post MRI . Subgroup 
analysis in those with renal insufficiency, defined as a serum 
creatinine ≥ 1 .5 mg/dl, also did not show a clinically signifi-
cant difference, with a mean change -0 .168mg/dl (95% CI = 
-0 .225 to -0 .111) post MRI . In addition, no cases of NSF were 
noted . Conclusion: These observations suggest that MRI with 
gadolinium is a non-nephrotoxic imaging modality in patients 
following liver transplantation . Importantly, the renal safety of 
this modality extends to cases with baseline renal insufficiency 
(defined as Cr ≥ 1 .5 mg/dl), in which contrast enhanced CT 
may be contraindicated due to the risk of contrast nephropathy . 
Therefore, gadolinium enhanced IV contrast imaging provides 
an invaluable imaging modality for the diagnosis of pathology 
following liver transplantation, especially in the setting of renal 
insufficiency .
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Hyperdynamic Cirrhotic Cardiomyopathy and Outcomes 
after Orthotopic Liver Transplant
Nikhilesh R. Mazumder, Stuart D. Russell, Aliaksei Pustavoitau, 
Andrew M. Cameron, Benjamin Philosophe, Behnam Saberi, 
Ahmet Gurakar; Medicine, Johns Hopkins Hospital, Nottingham, 
MD
A hyperdynamic cardiovascular state is often present in 
advanced cirrhosis and is thought to be reversed after liver 
transplant . We wished to examine the extent to which pre-trans-
plant physiology influenced long term outcomes in patients 
undergoing this major operation . We retrospectively collected 
data on patients who underwent liver transplant for any indi-
cation and who had their operation during the period of 
5/20/2008 to 12/31/2015 . We excluded patients under the 
age of 18, those who received grafts from live donors, patients 
receiving other organs simultaneously, and patients who had 
previously undergone liver transplant . The primary outcome 
was time to either death or re-transplant . We advanced uni-
variate models to multivariate models using ANOVA testing to 
compare Cox proportional hazards models in a stepwise fash-
ion . Our survival analysis treated “time at risk” as time from 
date of transplant to date of outcome with censorship after last 
known follow up . Covariates included demographic data and 
pre-operative echocardiogram . We analyzed data from 270 
liver transplant patients . They were 69 .5% white, 68% male, 
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had an average age of 53 .8 years (SD 11 .2), with an average 
MELD at transplant of 21 .8 (SD 10) . Prior to transplant, the 
average left ventricular ejection fraction (LVEF) was 62% (SD 
5 .9%) with a median calculated right ventricular systolic pres-
sure by echo of 25 mmHg . Patients had an average of 759 
day of follow up with an unadjusted 13% of patients reach-
ing the composite outcome . On univariate analysis, the great-
est predictors of death or graft failure were presence of LVEF 
>60% (HR 3 .08 95% CI [1 .49, 6 .38], p<0 .005 ) and pre-
dicted RVSP in the 30-34mmHg range (HR 3 .23 95% CI [1 .30, 
7 .98], p<0 .05; reference group: no tricuspid regurgitation jet 
by echo) . These two factors remained highly significant in the 
full model (LVEF HR 3 .14, p<0 .005 ; RVSP 30-34 mmHg HR 
3 .09, p<0 .05) . Age, race, sex, BMI, presence of HCC, and 
MELD at transplant did not confer elevated hazard of death or 
re-transplant even in univariate models . Elevated estimates of 
LVEF and RVSP on pre-transplant screening echocardiogram 
predicted worse outcomes post transplant in this retrospective 
cohort study of patients who have received organs . This result 
seems to suggest that using current screening methods, there 
may be a group of patients who could be identified prior to 
transplant who may be at higher risk . Further study in this area 
is needed to unravel the physiologic or epidemiologic under-
pinnings of this finding
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Cardiac CT angiography identifies a high prevalence 
of significant coronary artery disease in high-risk liver 
transplant patients with normal dobutamine stress 
echography.
Marcus Robertson1, William W. Chung1, Omar Farouque2, Mark 
Horrigan2, Paul Gow1, Peter W. Angus1; 1Liver Transplant Unit, 
Austin Hospital, Heidelberg, VIC, Australia; 2Cardiology Depart-
ment, Austin Hospital, Heidelberg, VIC, Australia
Background: In patients undergoing liver transplantation (OLT), 
coronary artery disease (CAD) is associated with a high mor-
tality risk and is a relative contraindication to the procedure . 
Evaluation for CAD is most commonly accomplished by dobu-
tamine stress echocardiography (DSE) followed by coronary 
angiography (CA) if ischemia is detected . Cardiac CT angiog-
raphy (CTCA) allows non-invasive detection of significant cor-
onary artery stenoses, however its effectiveness as a screening 
tool is uncertain in the transplant setting . Aims: To assess the 
feasibility and outcome of CTCA in OLT candidates at high risk 
of CAD . Methods: All patients undergoing OLT assessment and 
considered high-risk for CAD (age >60 or diabetic patients 
>50) were prospectively included over a 72-month period 
from 2010 . All patients had DSE followed by CTCA . Patients 
received beta-blockers for heart rate control and nitroglycerin 
as per a standard CTCA protocol . Primary outcomes were peri- 
or post-operative cardiac events . Results: 107 patients were 
included . Median age was 61 years (IQR 58 - 64) and 84% 
were male . The most common indications for OLT assessment 
were hepatocellular carcinoma (52%), hepatitis C (41%), alco-
hol (30%) and NAFLD (16%) . Documented cardiac risk factors 
included diabetes (50%), smoking (56%), hypertension (21%), 
hypercholesterolemia (8%), family (30%) or personal (8%) 
history of ischaemic heart disease (IHD), and obesity (26%) . 
66% patients had ≥2 risk factors . CTCA was completed in 
94% of patients and abandoned in 6 patients due to tachycar-

dia . 79 (73%) were normal or showed non-obstructive (<50% 
stenosis) plaque . 23 (23%) showed at least one obstructive 
lesion (>50% stenosis) . All patients with abnormal CTCA results 
were referred to a high-risk cardiology clinic: 2 patients were 
rejected for transplant due to severe CAD; 10 proceeded to 
CA (9 patients had non-flow limiting disease and were listed 
and 1 proceeded to PCI and was listed for combined coronary 
artery bypass graft surgery and OLT); and 11 patients were 
listed without further investigation . Mean coronary artery cal-
cium score was 499 HU and not significantly different between 
NAFLD and non-NAFLD patients . 57 patients underwent OLT . 
The only cardiac event was a non-fatal cardiac arrest at reper-
fusion in a patient with normal DSE and CTCA . Conclusion: 
CTCA is feasible in most patients undergoing assessment for 
OLT and identifies CAD in a significant proportion of high car-
diac risk patients with normal DSE, which in a small number of 
cases impacts on selection for transplantation . These findings 
suggest that CTCA may play a useful role in the screening of 
OLT candidates for occult coronary artery disease .
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Obesity is not associated with worse early outcomes in 
patients undergoing liver transplantation
Paul T. Kroner1, Carolina R. Hurtado1, Michael L. Schilsky2, Robert 
S. Brown3, Raffi Karagozian2; 1Internal Medicine, Mt. Sinai St. 
Luke’s / Mt. Sinai West Hospitals, New York, NY; 2Yale-New 
Haven Liver Transplantation Center, New Haven, CT; 3New York 
Presbyterian-Weill Cornell Medical College, New York, NY
Background The prevalence of obesity in the US has increased 
over the past decade . NASH is a well-recognized complication 
of obesity, and since 2004 the number of adults awaiting liver 
transplantation (LT) with NASH has almost tripled . Criteria to 
list obese patients for LT has been variable across LT centers 
due to concerns of obesity related complications post-trans-
plant . The aim of this study is to evaluate early post-transplant 
outcomes in obese patients undergoing liver transplant using 
a national database . Methods This retrospective cohort study 
used the 2013 National Inpatient Sample, the largest publically 
available inpatient database in the US . All patients with a prin-
cipal procedural ICD 9-CM codes for LT were included (50 .5, 
50 .51, 50 .59) . There were no exclusion criteria . The primary 
outcome was in-hospital mortality . Secondary outcomes were 
morbidity measured by intensive care unit (ICU) admission, 
shock and multi-organ failure; resource utilization measured by 
length of hospital stay (LOS) and total hospitalization charges . 
Patients were classified as obese and non-obese using ICD 
9-CM codes . On multivariate logistic regression, odds ratios 
and means were adjusted for age, sex, race, median income 
in the patient’s zip code, Charlson Comorbidity Index, hospital 
region, urban location, size and teaching status . Results A total 
of 6,164 patients underwent liver transplant for the studied time 
frame, of which 755 were obese . Mean age was 52 years and 
34% were female . The overall in-hospital mortality was 4% . 
(2% obese vs . 4 .4% non-obese) . Table 1 shows adjusted odds 
ratios, adjusted means and p values . On multivariate analysis, 
in-hospital mortality of obese and non-obese patients under-
going liver transplant did not differ . In terms morbidity, there 
was no difference in odds of shock, ICU admission or multi-or-
gan dysfunction when comparing obese and non-obese . For 
resource utilization, obese patients displayed total decreased 
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LOS and total hospitalization charges when compared to the 
non-obese . These differences were not significant on multivar-
iate analysis . Conclusion Obesity in general is not associated 
with increased risk of mortality, ICU admission, shock, multi-or-
gan failure or resource utilization in patients undergoing liver 
transplant .
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Early immunosuppression (IS) is NOT associated with 
outcome measures post-liver transplantation (LT)
Tommaso Di Maira2, Gonzalo Sapisochin1, Max Marquez1, Fran-
cia Diaz2, Eberhard L. Renner1, Les Lilly1, Eva Montalva3, Rafae 
Lopez-Andujar3, Martin Prieto2, Marina Berenguer2; 1Hepatology 
Transplant Unit, University Health Network, Toronto, ON, Canada; 
2Hepatology and Liver Transplantation, La Fe Hospital, Valencia, 
Spain; 3Hepatobiliary Surgery and Transplantation, La Fe Hospi-
tal, Valencia, Spain
Background: a recent study described a strong association 
between early IS postLT and outcome . We aimed to confirm 
these findings in a multicenter (La Fe Hospital and Toronto 
General Hospital) retrospective cohort with long-term follow 
up . Methods: Tac and CsA trough levels obtained during the 
first 15 postLT days were collected . High IS was defined by 
median Tac or CsAC0 or CsAC2>10 ng/ml, 250 ng/ml or 
1200 ng/ml, respectively and/or peak of Tac>20 ng/ml . 
Optimal IS was defined by median Tac or CsAC0/C2 levels 
between 7-10 ng/ml,150-250 ng/ml or 800-1200 ng/ml, 
respectively . Low IS was defined as below the thresholds of 
optimal IS . Exclusion criteria were lack of available data, < 
3 IS determinations or early switch to other IS agents . End-
points included survival, severe HCV recurrence, de novo 
diabetes mellitus(DM), de novo arterial hypertension(AHT), de 
novo malignancy(DNM), cardiovascular events(CVE), chronic 
renal impairment(CRI, defined as established eGFR ≤60 ml/
min/1 .73m2), recurrence of hepatocellular carcinoma(HCC) 
and moderate/severe acute rejection(ACR) within 60 days 
postLT . Results: 565 patients (70 .6% male) with a median 
age at LT of 55(18-70) years and median follow up of 7 .73 
(0-9 .95) yrs were analyzed . Tac and CsA were used in 333 
(58 .9%) and 232 (41 .1%) patients, respectively . 15-days 
Tac, and CsAC0 and CsAC2 median levels were 8 (1-21 .2) 
ng/ml, 280 .5 (43-573) ng/ml and 620 (103-1483) ng/ml, 
respectively . At baseline, renal impairment(RI) was more fre-
quent in Low-IS than in the other groups(32%, 17% and 6%, 
respectively, p< .001) . Patient survival at 1, 5 and 9 yrs was 
93%, 80% and 69%, respectively . Severe HCV recurrence, 
de novo DM, AHT, DNM, CVE, CRI post-LT, HCC recurrence 
and ACR occurred in 25%, 38%, 29%, 9%, 7% 32%, 5% 
and 7%, respectively . 160 patients died due to: recurrence 

of primary disease(28%), DNM(18%), HCC recurrence(13%), 
infections(12%), CVE(6%) and others(24%) . IS levels were 
NOT associated with survival at any time point . Adjusting for 
baseline features, no association were found either between IS 
levels and outcome-variables(HCV recurrence, p= .283; DNM 
p= .871, CVE p= .900, CRI p= .908, HCC recurrence p= .704) . 
The same analysis was also performed according to the cal-
cineurin inhibitor (FK, CsAC1 and CsAC2) and there were 
no significant differences . Conclusions: In our series, and in 
contrast to what has previously been described in one study, 
no association was found between early post-operative over-IS, 
defined by CNI trough levels during the first 15 postoperative 
days, and LT outcomes measures (survival and IS-related LT out-
comes) . Strategies aimed at reducing these events should likely 
focus in additional variables .
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1002
Joint modeling of longitudinal tacrolimus exposure in 
the first year post-LT and risk of renal failure: a new 
way to optimize target tacrolimus concentrations in the 
future
Paul Carrier1,2, Annick Rousseau2, Maryline Debette-Gratien1,2, 
Marie ESSIG3,2, Pierre Marquet2, Veronique Loustaud-Ratti1,2, 
Aurélie Premaud2; 1Hépato-gastroentérologie, Fédration Hépatites, 
Limoges, France; 2U850 INSERM, Université de Limoges, Limoges, 
France; 3Néphrologie, CHU de Limoges, LIMOGES, France
Introduction: Renal failure during the first year post liver trans-
plantation (LT) is predictive of long-term kidney disease with an 
excess risk of mortality . The nephrotoxic effects of the admin-
istered calcineurin inhibitors are a major concern . The goal 
of this proof of concept study was to develop a joint model to 
investigate the relationships between longitudinal exposure to 
tacrolimus and the risk of renal failure in the first year post LT . 
Methods: 66 patients transplanted between 2004 and 2015 
were retrospectively studied . K-means for longitudinal data was 
used to investigate the inter-individual variability of time-profiles 
of trough tacrolimus concentrations (C0) during the first month 
after LT and to identify longitudinal clusters (using ‘kml’ R pack-
age) . A joint mixed effects model for longitudinal exposure to 
tacrolimus (i .e . through concentrations time-course) over the 
first year post-transplant and interval-censored event was devel-
oped in the NONMEM® software . The event targeted which 
defined acute renal failure was an increase in serum creatinine 
over 50 % during the first year post-transplantation according 
to the first RIFLE criteria, taking as reference the serum creat-
inine value at M1 (month 1) post-transplantation . Results: A 
survival without renal failure of 62 % (CI95%= 52-74%) was 
observed three months after LT . The longitudinal cluster analy-
sis performed from C0 values measured from transplantation 
to M1 revealed two patient sub-groups: patients classified in 
the lowest cluster corresponding to C0 values lower 10 ng/
ml tended to have less events of renal impairment (p=0 .12) . 
Additionally, joint modelling approach found that beyond M1, 
each 1-ng/ml increase of tacrolimus residual concentration was 
associated with a 4% higher risk of serum creatinine increase 
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of 50% compared to M1 (HR= 1 .04; CI90%: 1,01-1,08) . The 
visual predictive check (VPC) applied to Kaplan-Meier curve 
showed that the time-to-event model developped, appropriately 
described the survival without renal failure over time beyond 
M1 . Conclusion: These results obtained with a new modeling 
approach, provide new arguments to reconsider target tacro-
limus concentrations in LT . This joint model will be tested in a 
larger cohort and be improved by taking into account both 
renal failure and rejection in order to optimize tacrolimus C0 
targets . These targets could be time-dependent .
Disclosures:
Paul Carrier - Speaking and Teaching: ROCHE, MSD, JANSSEN
Marie ESSIG - Board Membership: Gilead, Astellas, Roche; Grant/Research 
Support: Gilead; Speaking and Teaching: Novartis
Pierre Marquet - Advisory Committees or Review Panels: Astellas France, Sandoz 
France; Consulting: Chiesi
Veronique Loustaud-Ratti - Board Membership: Gilead, Schering Plough MSD; 
Speaking and Teaching: GILEAD, Schering Plough MSD, Janssen, Bristol meyers 
squibb, gilead, Abbvie
The following people have nothing to disclose: Annick Rousseau, Maryline Deb-
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1003
Disease Recurrence and Fibrosis Progression in Patients 
Transplanted for Nonalcoholic Steatohepatitis
Chandra Bhati1, Maria Rivera1, Michael O. Idowu1, Carloyn 
Driscoll1, Divyanshoo R. Kohli1, R. Todd Stravitz1, Arun J. Sanyal1, 
HoChong Gilles2, Scott C. Matherly1, Puneet Puri1, Velimir A. 
Luketic1, Hannah Lee1, Richard K. Sterling1, Mohammad Sid-
diqui1; 1Virginia Commonwealth University, Richmond, VA; 2VA 
McGuire Medical Center, Richmond, VA
Nonalcoholic fatty liver disease (NAFLD) exists in two predom-
inant histological subtypes: nonalcoholic fatty liver (NAFL) and 
nonalcoholic steatohepatitis (NASH) . NAFL is characterized 
by benign steatosis while NASH is diagnosed when steatosis 
is accompanied by necroinflammatory activity and fibrosis . 
NASH is an important cause of cirrhosis and the leading listing 
diagnosis among new liver transplantation (LT) waitlist regis-
trants . However, little is known regarding disease recurrence 
and progression after LT in patients transplanted for NAFLD . 
Thus, the aim of the current study was to systematically evaluate 
disease recurrence and fibrosis progression in patients who 
had a LT for NASH Method:  Patients who had a LT for NASH 
or suspected NASH between 1995 and 2013 at the authors’ 
institution were included . Disease recurrence was evaluated 
with either histology or FibroScan® . All alive patients had 
FibroScan® performed to evaluate hepatic steatosis (controlled 
attenuation parameter or CAP) and fibrosis (liver stiffness mea-
surements or LSM) . The previously described cutoffs for CAP 
and LSM were used (de Ledinghen et al . J Gastroenterol Hepa-
tol 2016, Wong et al . Am J . Gastro 2012) . Those who failed 
FibroScan® were offered a liver biopsy . Charts of deceased 
patients were reviewed and those having a liver biopsy done 
>1 year post-LT were included . Results: Of the 103 patients 
who met entry criteria, 56 had a FibroScan and 34 had a liver 
biopsy . Steatosis was detected 42 (75%) of patients who had 
a FibroScan® and were defined to have recurrent NAFLD . 
Most patients had LSM measurement consistent with either no 
fibrosis (42 .9%) or F1-F2 fibrosis (30 .4) . Advanced fibrosis 
(≥F3) was noted in 26 .8% of the cohort while 5 .4% of patients 
had graft cirrhosis but were clinically compensated . In patients 
with a liver biopsy, 88 .2% had recurrent NAFLD, while 46 .7% 
had recurrent NASH . Bridging fibrosis was noted in 23 .3% of 
patients but no patients had cirrhosis on liver biopsy . Interest-
ingly, serum ALT and AST levels did not correlate with disease 
recurrence, NASH or fibrosis stage in LT recipients transplanted 

for NAFLD . Three patients (2 .9%) developed clinically signifi-
cant graft cirrhosis and died of complications related to end-
stage liver disease . Conclusion:  Recurrent NAFLD is common 
post-LT and cannot be diagnosed based on serum aminotrans-
ferases . Although, advanced fibrosis can occur in nearly a 
quarter of patients, mortality related to graft cirrhosis is rare .
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1004
Predicting Mortality in Patients after Liver Transplan-
tation: An Analysis of Pre- and Post-Transplant Risk 
Factors
Christina C. Lindenmeyer1, Ahyoung Kim2, Fadi Niyazi2, Rocio 
Lopez3, Neal A. Mehta2, Vedha Sanghi4, Aanchal Kapoor4, 
Carlos J. Romero-Marrero1; 1Gastroenterology and Hepatology, 
Cleveland Clinic Foundation, Cleveland, OH; 2Internal Medicine, 
Cleveland Clinic Foundation, Cleveland, OH; 3Quantitative Health 
Sciences, Cleveland Clinic Foundation, Cleveland, OH; 4Critical 
Care Medicine, Cleveland Clinic Foundation, Cleveland, OH
Background: The study of intensive care unit (ICU) outcomes 
in patients who undergo liver transplantation (LT) is important 
in order to develop systems by which patients at high risk for 
post-LT mortality can be more readily identified . The identifica-
tion of pre- and post-LT predictors of in-hospital mortality will 
further help to guide the focus of critical care resources . The 
aim of this study was to identify modifiable factors predictive of 
mortality and to create a new model by which post-LT patients 
can be risk-stratified . Patient and Methods: Consecutive patients 
admitted to a United States tertiary care center surgical ICU 
after LT between 2008-2014 were followed from admission to 
LT and then to hospital discharge or death . Predictors of mor-
tality were defined . Receiver Operating Characteristics (ROC) 
analysis was performed to assess the prediction of in-hospital 
mortality . Logistic regression analysis was done to develop a 
novel model using post-LT characteristics . Results: A total of 697 
patients underwent LT, of which 640 patients had complete 
data sets and were included, aged 55 .8+/-10 .3 years, 69 .9% 
males, mostly with Hepatitis C Virus (38 .2%), alcohol (20 .9%), 
and Non-alcoholic steatohepatitis- (17 .2%) related cirrhosis, of 
which 19 (3%) died in the hospital . Higher serum creatinine 
(Cr) and pre-LT acute renal failure (ARF) were significantly more 
common in patients who died after LT (p=0 .010 and 0 .041, 
respectively) . However, in multi-variate analysis, neither serum 
Cr nor ARF performed independently as a reliable predictor of 
mortality, with AUCs of 0 .66 and 0 .60, respectively . Pre-trans-
plant Body Mass Index, need for renal replacement therapy, 
encephalopathy, ascites were not significantly associated with 
post-LT mortality . Occurrence of post-LT infection and ARF were 
significantly more common in subjects who died (p=0 .019 and 
0 .001, respectively) . There was a trend toward significance 
for higher estimated intra-operative blood loss; however, this 
variable was not readily identifiable in 14% of subjects, and 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 509A

♦ Denotes AASLD Presidential Poster of Distinction

was excluded from the multivariable model . After adjusting 
for post-LT infection, subjects with ARF were 3 .8 times more 
likely to die (95% CI: 1 .4, 10 .8; p=0 .012) . The multivariable 
logistic regression model (z) for prediction of mortality was 
defined as follows: z=-4 .3908+(0 .6697×Infection)+(1 .3285 
×ARF), with excellent performance (AUC 0 .71) . Conclusion: 
Post-LT ARF and presence of infection are excellent predictors 
of in-hospital mortality following LT . Early identification of these 
factors should guide targeted critical care resources in hopes 
of improving immediate post-LT outcomes .
Disclosures:
The following people have nothing to disclose: Christina C . Lindenmeyer, Ahy-
oung Kim, Fadi Niyazi, Rocio Lopez, Neal A . Mehta, Vedha Sanghi, Aanchal 
Kapoor, Carlos J . Romero-Marrero

1005
Utility of post-liver transplantation MELD and delta 
MELD in predicting early and late mortality
Talaat Zakareya1, Mohammed Abbasy1, Wael Abdel-Razek1, 
Hussein A. Elsiesy2, Faisal Abal Khail2, Mohammed Al Sebayel2, 
Imam Waked1; 1Hepatology, National Liver Institute, Shebeen 
El-Kom, Egypt; 2King Faisal Specialist Hospital & Research Centre, 
Riyadh, Saudi Arabia
Background: The performance of early post liver transplant 
(LT) MELD or even its dynamic changes over time (nMELD) in 
predicting the mortality after LT is still controversial . Aim: to 
assess the ability of absolute and nMELD calculated at day 
7 and 30 after LT to predict 1- and 5-year mortality . Methods: 
Data of 209 consecutive patients who underwent LT in two 
centers were reviewed . Patients who received LT for HCC were 
excluded as well as those who did not survive for at least one 
month . MELD and nMELD were calculated for each patient at 
7 and 30 days after LT . Results: One hundred fifty-six patients 
were included, mostly males (n=104, 66 .7%) with mean age 
of 51 .9±8 .8 years . The main indications for transplantation 
were decompensated HCV-related liver cirrhosis (n=138, 
88 .5%) and HCV-HBV co-infection (n=10, 6 .4%) . Donors were 
living in 104 and deceased in 52 patients . Survival at 1 and 5 
years was 89 .7 and 71 .4 % respectively with a mean survival 
of 52 .3±1 .5 months . In univariate analysis, both absolute and 
nMELD at post-operative days 7 and 30 significantly predicted 
1- and 5-year post-LT mortality . In multivariate analysis, MELD 
at post-operative day 30 was significantly associated with 1- 
(OR: 1 .24, 95% CI: 1 .14-1 .35, P<0 .0001) and 5- year mor-
tality (OR: 1 .23, 95% CI: 1 .14-1 .33, P<0 .0001) . The area 
under the curve for MELD at 30 days post-LT in the prediction of 
mortality was 0 .823 (P=0 .01) at 1 year, and 0 .812 (P<0 .001) 
at 5 years . A cutoff of post-LT day 30 MELD <10 could predict 
mortality with a sensitivity and specificity of 90% and 68 .1% 
at 1 year, and 81 .3% and 69 .7% at 5 years, respectively . 
Conclusion: Failure of the MELD score to decline over the first 
postoperative month to less than 10 is a significant predictor of 
both early and late post-LT mortality .
Disclosures:
Wael Abdel-Razek - Grant/Research Support: Gilead Sciences, Inc .
Imam Waked - Advisory Committees or Review Panels: Janssen; Speaking and 
Teaching: Hoffman L Roche, BMS, Gilead, AbbVie
The following people have nothing to disclose: Talaat Zakareya, Mohammed 
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1006
Hispanic Patients Have Excellent Post-Liver Transplant 
(LT) Outcomes
Esteban Figueroa1, John P. Roberts2, Danielle Brandman1; 1Med-
icine, University of California San Francisco, San Francisco, CA; 
2Surgery, University of California San Francisco, San Francisco, 
CA
BACKGROUND & AIMS: Nonalcoholic steatohepatitis (NASH) 
is currently the second leading indication for LT and is pro-
jected to be the leading indication in the next 10 to 20 years . 
Given that Hispanic patients are disproportionately affected 
by NASH, thereby potentially comprising a greater propor-
tion of LT recipients, it is important that further investigation be 
performed on this population . We aimed to evaluate the rela-
tionship of Hispanic ethnicity on post-LT mortality . METHODS: 
We performed a retrospective cohort study of adult LT recip-
ients between 3/1/02-12/31/11 . Hispanic patients were 
compared to White and Black patients . NASH was defined 
using diagnostic codes, free text, or cryptogenic cirrhosis plus 
BMI≥40, pre-LT diabetes (DM), or pre-LT hypertension . The 
association between race/ethnicity and post-LT survival was 
evaluated using Cox regression . RESULTS: 39,124 LT recipients 
were included (median follow-up time 4 years, IQR 2-7 years) . 
73% were White, 13% Hispanic, 9% Black, 4% Asian and 1% 
other . Comparisons were made amongst White, Hispanic and 
Black LT recipients . HCV was the most common indication for 
LT across all three groups (45% for Whites, 54% for Hispanics, 
and 60% for Blacks) . NASH was the third leading indication 
for all three groups with Whites (17%) and Hispanics (16%) 
having a higher proportion compared to Blacks (7%) . Hispanic 
LT recipients were more likely to have government provided 
health insurance (Medicare and Medicaid), have higher prev-
alence of BMI>30, DM, and HCC, and had longer median 
wait list times (109 vs 84 days for Whites and 66 for Blacks; 
p=0 .0001) . In univariable Cox regression, Hispanic ethnicity 
was not a significant predictor of post-LT mortality (HR 0 .98) 
while Black race was associated with increased mortality (HR 
1 .36) . However, when adjusting for other factors known to 
affect post-LT mortality, Hispanic ethnicity was associated with 
decreased post-LT mortality (HR 0 .85, CI 0 .80-0 .91) while 
Black race remained a predictor of post-LT death (HR 1 .25) . In 
the sub-group of NASH LT recipients, the association between 
Hispanic ethnicity and post-LT mortality persisted (HR 0 .79, 
CI 0 .65-0 .97); Black race was not associated with any dif-
ference in post-LT mortality in the NASH subgroup (HR 0 .99, 
CI 0 .70-1 .43) . CONCLUSIONS: Hispanic patients have 15% 
better post-LT survival than White patients despite having a 
higher incidence of DM, government funded insurance and 
longer wait list times . Despite having higher risk of NASH than 
other ethnicities, the proportion of Hispanic LT recipients with 
NASH is similar to that of White patients, which may indicate 
decreased access to transplant .
Disclosures:
John P . Roberts - Consulting: medsleuth; Stock Shareholder: gilead, alexion
The following people have nothing to disclose: Esteban Figueroa, Danielle Brand-
man
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1007
Outcomes of liver transplant recipients with autoim-
mune liver diseases using a dual immunosuppression 
regimen in a steroid free transplant protocol: A single 
center experience.
Sanjaya K. Satapathy1,2, Ollie D. Jones3, Faisal Kamal4, Jason 
M. Vanatta1,2, Satheesh Nair1,2, James D. Eason1,2; 1Surgery, 
University of Tennessee Health Science Center, Memphis, TN; 2Sur-
gery, Methodist University Hospital Transplant Institute, Memphis, 
TN; 3Gastroenterology, University of Tennessee Health Sciences 
Center, Memphis, TN; 4Medicine, University of Tennessee Health 
Sciences, Memphis, TN
Background: Liver transplant (LT) recipients with autoimmune 
liver disease (PSC, PBC, AIH) are at increased risk of acute 
cellular rejection (ACR), and in many cases graft failure due 
to recurrent disease . We describe our experience with dual 
immunosuppression in a steroid free transplant protocol and 
analyze its effect on disease recurrence, ACR, patient and graft 
survival, and complications such as sepsis and de novo malig-
nancy . Methods: We conducted a retrospective chart review of 
all patients who underwent LT for AIH, PSC, or PBC between 
April 2006 and April 2013 at a single transplant center . We 
included 70 patients (AIH=28, PSC=19, and PBC=23) . Immu-
nosuppression protocol included Rabbit anti-Thymocyte Globu-
lin 1 .5 mg/kg on day of LT and on post-op day 2, 1 dose of 
Solumedrol 500 mg IV on day of LT, followed by mycopheno-
late mofetil 1000 mg bid with tacrolimus or sirolimus/everoli-
mus indefinitely . Results: Overall 1-, 3- and 5-year survival was 
98 .6%, 91 .4% and 84 .6%, respectively (Median follow-up, 
5 .5 years) . Overall patient (p=0 .359, Figure 1A) and re-graft 
free survival (p=0 .685, Figure 1B) were comparable among the 
disease categories . In a multivariate forward conditional strati-
fied Cox Regression model, only steroid use for ACR predicted 
overall patient and graft survival . Thirty-three biopsy-proven 
ACR (PBC =9, PSC =5, AIH=19) was noted in 21 LT recipients 
(30%), 16 of 33 episodes required IV Solumderol, 3 episodes 
required IV thymoglobulin, and the rest were managed with 
optimization of their immunosuppression . Overall recurrent 
autoimmune liver disease was noted in 13(18 .6%) of the LT 
recipients [PSC=3(15 .8%), PBC=5(21 .7%), AIH=5(17 .9%)] . 
Thirty-two episodes of sepsis occurred in 17 patients [24 .3%, 
PSC=9 (47 .4%), PBC=4 (17 .4%), AIH=4 (14 .3%)] . Risk of 
malignancy was low with only 5 patients developing a de 
novo cancer . Conclusion: Steroid-free dual immunosuppression 
protocol use in LT recipients with autoimmune liver disease 
had acceptable rates of survival and ACR without predisposing 
patients to the adverse effects of long-term steroid therapy.

Patient (Fig . 1) and graft survival (Fig . 2) in PSC, PBC and AIH 
compared .
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1008
Diastolic Dysfunction is Not Associated with Increased 
Morbidity and Mortality after Liver Transplantation (LT)
Sean Rudnick1, Atif Qasim2, John P. Roberts3, Danielle Brand-
man1; 1Gastroenterology, University of California, San Francisco, 
San Francisco, CA; 2Cardiology, University of California, San 
Francisco, San Francisco, CA; 3Transplant Surgery, University of 
California, San Francisco, San Francisco, CA
Background: Cardiovascular (CV) events are a major cause 
of early post-LT mortality . Despite the prevalence of cirrhotic 
cardiomyopathy in liver transplant recipients, current screen-
ing emphasizes evaluation for ischemic heart disease, systolic 
function, and pulmonary hypertension . Mounting evidence 
suggests that diastolic dysfunction is common in this patient 
population, and that pre-LT echocardiographic parameters may 
be predictive of post-LT outcomes . Aims: We evaluated the 
impact of pre-LT diastolic dysfunction on post-LT CV events, 
mortality, and length of stay (LOS) in the immediate post-LT 
period (index hospitalization) . Methods: Adult LT recipients at 
UCSF from 1/1/2012-12/31/2015 were included if they had 
transthoracic echocardiogram (TTE) and electrocardiogram 
(EKG) performed within 12 months prior to LT . Patients with 
acute liver failure, HIV infection, and those undergoing re-LT 
were excluded . Covariables included liver-related (diagnosis, 
MELD), metabolic (diabetes/DM, hypertension/HTN), and car-
diac (QT interval, TTE parameters) . CV event was defined as 
arrhythmia, myocardial infarction, stroke, or death . Logistic 
regression was used to assess relationship between diastolic 
dysfunction and post-LT CV events . Results: 100 patients were 
included (median age 59, 61% male, 51% white) . Chronic 
viral hepatitis was the most common etiology of liver disease 
(65%), with NASH/cryptogenic cirrhosis accounting for 17% . 
Thirty-five percent of recipients underwent LT for HCC . The 
median calculated MELD was 28 (IQR 15-37), and the prev-
alence of diastolic dysfunction was 41% . Median pre-LT QTc 
was 457 (IQR 438-480) . Patients with or without diastolic dys-
function were similar with regard to age, gender, race, etiol-
ogy of liver disease, MELD, or DM, HTN, or history of smoking 
(all p>0 .05) . Thirty-one percent of patients had an in-hospital 
post-LT CV event, 3% died, and median LOS was 10 days (IQR 
7-16) . Diastolic dysfunction was not associated with post-LT CV 
event (OR 1 .06, 95% CI 0 .45-2 .50), mortality, or LOS . Con-
clusions: In this retrospective study of LT recipients at a single 
high-volume center, the prevalence of diastolic dysfunction on 
pre-transplant TTE was similar to other studies at 41% . Pre-LT 
diastolic dysfunction was not associated with post-LT CV events, 
mortality, or LOS . As existing data is in conflict with our results, 
it is possible that we were underpowered to detect an effect .
Disclosures:
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1009
The Utility of Endogenous Plasma Peptides as Biomark-
ers for Monitoring Liver Regeneration after Partial 
Hepatectomy in Pigs
Kohta Iguchi1, Etsuro Hatano1, Takashi Nirasawa2, Noriyuki Iwa-
saki2, Motohiko Sato1, Gen Yamamoto1, Yosuke Kasai1, Satoru 
Seo1, Kojiro Taura1, Masaya Ikegawa3, Shinji Uemoto1; 1Depart-
ment of Surgery, Kyoto University, Kyoto, Japan; 2Bruker Daltonics 
K.K., Yokohama, Japan; 3Department of Life and Medical Systems, 
Doshisha University, Kyotanabe, Japan
 Background: Endogenous peptides in plasma include 
low-abundance messengers, hormones, or cytokines involved 
in physiological and disease processes in the liver . A detailed 
analysis of the plasma peptidome holds promise as a source 
of biomarkers that can be used for the diagnosis and staging 
of diseases, as well as for monitoring postoperative compli-
cations, such as liver failure after partial hepatectomy (PHx) . 
Here, we hypothesized that alterations in the plasma peptide 
profile may reflect liver regeneration following PHx . Methods: 
To test this hypothesis, we performed comprehensive plasma 
peptidomic analyses on partially hepatectomized micromini-
pigs, which are the smallest pigs in the world and were recently 
established as a model for biomedical research . Five micro-
minipigs underwent 70% PHx under general anesthesia, and 
plasma samples were collected before, at 0 minutes and at 1, 
3, 6, 24, 48, 72, 96, 120, 144, and 168 hours after PHx . 
Using magnetic bead purification and successive mass-spec-
trometry (MS) based analysis of plasma samples, as well as 
liquid chromatography followed by tandem MS, we identified 
endogenous circulating peptides specific to each phase of the 
postoperative course after PHx . Results: Some of the identified 
peptides might have biological relevance . Notably, peptide 
fragments of nucleosome components including histones were 
detected soon after PHx; the presence of these fragments may 
trigger liver regeneration in the very acute phase after PHx . 
An endogenous peptide derived from vasodilator-stimulated 
phosphoprotein was detected as an acute-phase-specific pep-
tide, which was validated at the protein level in both plasma 
and liver . In addition, different epitopes of the proteins includ-
ing albumin and hemoglobin subunit α showed different pat-
terns of change after PHx . Many biomarker discovery efforts 
have searched for variations in the total abundance of particu-
lar proteins . However, considering our data, different epitopes 
of the proteins could be sensitive biomarkers for various pro-
cesses in healthy and/or diseased liver, including liver regen-
eration after PHx . Conclusions: Endogenous plasma peptides 
clearly reflected postoperative course after PHx in pigs . Such 
molecules could become sensitive biomarkers for monitoring 
postoperative complications . Future studies are needed to vali-
date these findings in the clinical settings .
Disclosures:
The following people have nothing to disclose: Kohta Iguchi, Etsuro Hatano, 
Takashi Nirasawa, Noriyuki Iwasaki, Motohiko Sato, Gen Yamamoto, Yosuke 
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1010
Employment trajectories and outcomes of liver trans-
plantation
Eliza W. Beal1, Dmitry Tumin2, Michael Nau3, Joseph Tobias2, 
Don Hayes Jr.4, Khalid Mumtaz5, Sylvester Black1; 1The Depart-
ment of General Surgery, Division of Transplantation, The Ohio 
State University Wexner Medical Center, Columbus, OH; 2The 
Department of Anesthesiology and Pain Medicine, Nationwide 
Children’s Hospital, The Ohio State University Wexner Medical 
Center, Columbus, OH; 3The Department of Sociology, The Ohio 
State University, Columbus, OH; 4The Department of Internal Med-
icine, Division of Pulmonary, Allergy and Critical Care, The Ohio 
State University Wexner Medical Center, Columbus, OH; 5The 
Department of Internal Medicine, Division of Gastroenterology, 
Hepatology and Nutrition, The Ohio State University Wexner Med-
ical Center, Columbu, OH
Background: The employment trajectories of liver transplant 
recipients who return to work may influence long-term out-
comes, especially when patients experience job loss . We test 
the association between new unemployment and survival . 
Methods: First-time liver transplant recipients’ ages 18-60 
years who were transplanted May 2002-December 2014 and 
subsequently returned to work were identified in the United 
Network for Organ Sharing registry . Survival from the time of 
work resumption was analyzed using Kaplan-Meier curves and 
multivariate Cox proportional hazards models . Unemployment 
after work resumption was classified as temporary, if a patient 
later returned to work, or continuous, if a patient remained 
unemployed until death or censoring . Results: Of 44,713 liver 
recipients identified during the study period, 14,395 (32%) 
had returned to work after a median of 334 days, and were 
included in the analysis . Further employment trajectories 
included continuous employment (no unemployment reported 
after returning to work, 61%); temporary unemployment (9%); 
and continuous unemployment (30%) . A Kaplan-Meier plot 
demonstrated worse survival in the continuous unemployment 
group relative to temporarily unemployed or continuously 
employed patients (p<0 .001) (FIGURE) . Multivariate analysis 
of unemployment as a time-varying covariate found that becom-
ing unemployed was associated with greater mortality hazard 
(HR=1 .92; 95% CI: 1 .69, 2 .17; p<0 .001) after adjustment 
for patient demographics and clinical characteristics at the 
time of the transplant and initial return to work . Conclusion: 
Although liver transplant recipients who return to work have 
better post-transplant outcomes, our study demonstrates that 
employment discontinuity poses a risk to long-term survival in 
this population .
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1011
An Evaluation of Resting and Exercise Energy Metabo-
lism Following Liver Transplantation for Non-Alcoholic 
Steatohepatitis
Ajay Singhvi1, H. Steven Sadowsky2, Ayelet Cohen1, Alysen 
Demzik1, Mary E. Rinella1, Lisa B. VanWagner1, Josh Levitsky1; 
1Division of Gastroenterology & Hepatology, Northwestern 
Memorial Hospital, Chicago, IL; 2Physical Therapy and Human 
Movement Sciences, Northwestern University Feinberg School of 
Medicine, Chicago, IL
Background: Weight gain and metabolic syndrome occur 
after liver transplantation (LT), though the mechanism is poorly 
understood . We hypothesized this may be related to reduced 
metabolic rates following LT, particularly during exercise . The 
purpose of this study was to compare energy expenditure at 
rest and with exercise between LT recipients and controls . Meth-
ods: Fourteen post-LT subjects for non-alcoholic steatohepatitis 
(>1-year post) and thirteen non-LT subjects with non-alcoholic 
fatty liver disease (NAFLD) performed exercise testing . All sub-
jects underwent analysis of body composition, resting energy 
expenditure (REE), and exercise energy expenditure (VO2 max) . 
VO2 max testing was conducted using a ramped-Bruce protocol 
and assessed by respiratory exchange ratio and peak heart 
rate . Subjects were stratified by sex and transplant status, and 
matched for BMI and age . Males and females were analyzed 
separately due to inherent sex-related differences in metabolic 
rates . Results: Baseline demographics were not significantly 
different between groups (Table 1) . Post-LT females had sig-
nificantly lower mean REE (Kcal/day/kg) than NAFLD females 
when adjusted for total body mass (14 .2 vs .18 .9, p=0 .002) 
and lean body mass (19 .3 vs . 26 .5, p=0 .001) . VO2 max (mL/
kg/min) was also lower in post-LT females compared to NAFLD 
females (14 .4 vs . 20 .6, p<0 .001) . Among males, mean REE 
was lower in post-LT patients compared to NAFLD, but these 
differences were not statistically significant when adjusted for 
either total body mass (17 .7 vs . 18 .8, p=0 .5) or lean body 
mass (23 .5 vs . 26 .9, p=0 .09) . VO2 max was lower in post-LT 
males than in NAFLD males, though not statistically significant 
(20 .1 vs . 23 .9, p=0 .2) . Discussion: LT recipients, particularly 
females, have lower REE and exercise energy expenditure com-
pared to NAFLD controls, despite similar metabolic risk factors . 
This may be related to hormonal factors as well as loss of 
hepatic innervation following LT . Individualized, more aggres-
sive diet and exercise programs accounting for lower calorie 
expenditure both with rest and exercise should be instituted 
post-LT to optimize weight management .

Table 1: Comparison of Groups
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1012
Percutaneous Transhepatic Portal Vein Angioplasty for 
Portal Vein Stenosis after Pediatric Liver Transplanta-
tion: A Single Center Experience
Kushal B. Naik1,2, Clifford M. Hawkins4,5, Anne E. Gill4,5, 
Nitika A. Gupta1,3; 1Transplant Services, Children’s Healthcare 
of Atlanta, Atlanta, GA; 2Epidemiology, Rollins School of Public 
Health, Emory University, Atlanta, GA; 3Pediatrics, Emory Uni-
versity School of Medicine, Atlanta, GA; 4Pediatric Interventional 
Radiology, Children’s Healthcare of Atlanta, Atlanta, GA; 5Radiol-
ogy and Imaging Sciences, Emory University School of Medicine, 
Atlanta, GA
Background: Stenosis of the portal vein (PV) is a rare complica-
tion after liver transplantation (LT) in pediatric patients but it has 
been shown to adversely affect graft outcomes . With increased 
lifespan of the pediatric patient after transplant, it is important 
to take proactive measures to ensure long-term graft survival . In 
this study we reviewed the safety and efficacy of percutaneous 
transhepatic balloon angioplasty (PTBA) as a treatment for por-
tal vein stenosis (PVS) post liver transplant . Methods: Between 
January 2001 and April 2016, 318 pediatric patients received 
a liver transplant at this tertiary referral transplant center . We 
reviewed their records and found that 18 children were eval-
uated for PVS after LT using percutaneous transhepatic portal 
venography (PTPV) . Results: Of the 18, 16 patients (6F: 10M) 
with median age 10 .5 years (IQR: 7-15) were diagnosed with 
PVS using PTPV and were treated with PTBA . Two patients were 
excluded from the analysis: one did not have PVS and the other 
received surgical shunt surgery instead of PTBA . 5/16 patients 
(31 .3%) also underwent intravascular ultrasonography (IVUS) . 
The median time between LT and PTBA was 74 months (IQR: 
21-129) . Half the patients were transplanted due to biliary 
atresia . Transhepatic approach was used in all patients . The 
mean pre-procedural PV pressure gradient was 6 .4 mm of 
Hg (SD: 3 .9) for the veins that did not have complete occlu-
sion (n=9); the mean post-procedural PV pressure gradient was 
0 .9 mm of Hg (SD: 1 .2) . The mean percentage improvement 
in the pressure gradient across the stenotic region of the PV 
was 82 .7% (SD: 16%; p=0 .003) . The average fluoroscopy 
time was 22 .3 minutes (SD: 18 .9) . Median platelet, AST, ALT 
and GGT levels at the time of PTBA were 107 x109/L (IQR: 
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75-173), 46U/L (IQR: 27-152), 50U/L (IQR: 35-213) and 
44U/L (IQR: 24-178) and those after PTBA at the time of 12 
month follow-up visit were 181 x109/L (IQR: 168-255), 24U/L 
(IQR: 21-27), 25U/L (IQR: 20-27) and 35U/L (IQR: 17-88) . At 
12 months after PTBA, the mean percentage increase in platelet 
levels was 73% (SD: 70) and the mean percentage decreases 
in AST, ALT, GGT and Bilirubin were 18% (SD: 48), 23% (SD: 
4), 4% (SD: 72) and 28% (SD: 30)  . All the patients have 
required no further intervention or stenting, with portal venous 
patency being maintained for a median 21 .6 months (IQR: 
8-36) . Conclusion: Percutaneous transhepatic angioplasty of 
portal vein stenosis after pediatric liver transplantation is a safe 
and effective treatment with long-term patency and improved 
clinical outcomes . This leads to increased longevity of the graft 
and improved quality of life .
Disclosures:
The following people have nothing to disclose: Kushal B . Naik, Clifford M . Haw-
kins, Anne E . Gill, Nitika A . Gupta

1013
Care Fragmentation in the 90 Day Post-Operative 
Period after Liver Transplantation (OLT) Increases One 
Year Mortalitiy Risk
Veronica Loy2, Anai Kothari1, Emily Weng2, Yoshiki Ezure1, Paul 
Kuo1, Amy Lu1, Scott Cotler2; 1Surgery, Loyola University Medi-
cal Center, Maywood, IL; 2Hepatology, Loyola University Medical 
Center, Maywood, IL
Background: Postoperative care fragmentation is defined as 
a readmission to a hospital other than the hospital where a 
patient underwent their initial surgical procedure . In several 
surgical populations, postoperative fragmentation is associated 
with increased risk of short and long-term adverse outcomes . 
The objective of this study was to evaluate whether care frag-
mentation was associated with reduced survival after OLT . 
Methods: A retrospective cohort review was performed using 
the Healthcare Cost and Utilization Project (HCUP) State Inpa-
tient Databases for Florida and California . Patients who under-
went OLT from 2006 to 2010 were included and followed 
for 1 year . The primary exposure was postoperative care 
fragmentation, defined by readmission to a non-index hospital 
within 90 days of discharge . Patients transferred back to the 
index hospital within 24 hours were considered the non-frag-
mented group . The primary outcome was 1-year survival . 
Gamma shared frailty models were used for risk adjustment, 
with adjustment for patient demographic, clinical, and trans-
plant encounter variables . Results: A total of 2,257 patients 
received OLT and were readmitted in the cohort . Of these, 
269 (13 .5%) had fragmented postoperative care . The 1-year 
mortality for patients with care fragmentation was 10 .8% vs . 
6 .4% (P=0 .008) . The fragmented care group had more women 
than the non-fragmented group (41 .6% vs . 33% p = 0 .009) . 
There were no differences in Charlson comorbidity index, age, 
race, or etiology of liver disease between the groups . Signifi-
cant differences were noted in the characteristics of the index 
inpatient stay between groups . At the time of liver transplant, 
patients who ultimately had fragmented care had longer pre-
operative length of stay (LOS) (7 .4 vs . 4 .6 days P < 0 .001), 
longer postoperative LOS (19 .7 vs . 14 .9 days, P < 0 .001), 
and higher cost of index hospitalization ($144,312 .60 vs . 
$117,140 .50, P < 0 .001) . After adjusting for these factors as 
well as age, gender, Charlson comorbidity index, and reason 
for transplant, patients with care fragmentation remained at 
heightened risk for 1-year mortality compared to those without 
fragmented care (HR 1 .68, 95% C .I . 1 .10 – 2 .56) . Conclusion: 
Postoperative care fragmentation following OLT is associated 

with a significantly increased risk of 1-year mortality . Given the 
complexities of post-discharge care in this patient population, 
efforts should be made to ensure inpatient care in the first 90 
days following transplant occurs at the index transplant center .
Disclosures:
The following people have nothing to disclose: Veronica Loy, Anai Kothari, Emily 
Weng, Yoshiki Ezure, Paul Kuo, Amy Lu, Scott Cotler

1014
Ultrasound and MRI Have Limited Accuracy in Diagnos-
ing Biliary Strictures in Liver Transplant Recipients
Divyanshoo R. Kohli1,2, Ravi Vachhani1, Doumit BouHaidar1, Tilak 
Shah2, Andrew Mowery1, Mohammad Siddiqui1; 1Virginia Com-
monwealth University, Richmond, VA; 2Hunter Holmes McGuire 
VA Medical Center, Richmond, VA
Introduction: Biliary strictures are an expected complication 
after liver transplantation (LT) occurring in 17-50% of liver 
transplant recipients (LTR) . They are suspected when abnor-
malities are noted in liver enzymes and additional work up 
usually entails additional imaging followed by confirmatory 
endoscopic retrograde cholangiopancreatography (ERCP) . The 
diagnostic accuracy of liver enzymes and imaging modalities 
(US and MRI) in detecting biliary strictures in LTR is unknown . 
The aim of the current study was to evaluate the diagnostic 
accuracy of liver enzymes and imaging modalities in pre-
dicting post-transplant biliary strictures . Methods: This was a 
retrospective study evaluating all adult patients who had a 
LT and subsequent ERCP for suspected biliary strictures from 
2008-2015 . Presence of biliary stricture was confirmed via a 
blinded review by three expert interventional endoscopists who 
had to unanimously agree on presence of a biliary stricture as 
defined previously [Tabibian et al, Ann Hepatol; 2015] . The 
optimal cut-off for liver enzymes in predicting biliary strictures 
was determined using the Youden Index . Finally, the diagnostic 
accuracy for US and MRI in predicting biliary strictures post-LT 
was evaluated . Results: A total of 82 subjects (58 males, age 
56 .35± 7 .4 years) met inclusion criteria . Mean time to ERCP 
was 2 .4±3 .8 years after transplant and 48 subjects (58 .5%) 
had a biliary stricture on blinded review . The warm ischemia 
time was associated with presence of biliary stricture (R=0 .23, 
P< .05) . There was an inverse relationship between biliary stric-
tures and duration between LT and ERCP (R=-0 .24, P<0 .05) . 
No relationship between biliary stricture and type of donation 
(living donor vs . deceased donor) was observed . The opti-
mal cut-off for determining biliary strictures for rise in liver 
enzymes compared to baseline was as follows: alkaline phos-
phatase(AP), AST, and ALT was 75 U/L,174 U/L, 225U/L, 
respectively . Using these cut-offs, ALT elevations were highly 
sensitive (Se=100%, negative predictive value 100%) but lim-
ited by a specificity of only 43% . In contrast, increase in AP > 
225 IU/L had the highest specificity of 76% but had a much 
lower sensitivity (Se=34%) . Imaging modalities demonstrated 
even lower accuracy for predicting presence of biliary strictures 
post-LT, as MRI had a Se=43% and Sp=32% while US had 
Se=59% and Sp=39% . Conclusion: Imaging modalities (US, 
MRI) do not reliably predict presence of biliary strictures in LTR . 
Although, imaging modalities and rise in liver enzymes have 
modest accuracy in predicting biliary strictures, a rise in serum 
ALT without an alternative explanation offers a high negative 
predictive value .
Disclosures:
The following people have nothing to disclose: Divyanshoo R . Kohli, Ravi Vach-
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1015
Sex-Specific and Race/Ethnicity-Specific Disparities in 
Hepatitis B Virus-Related Liver Transplantation Out-
comes in the United States
Kellie Young2, Benny Liu1, Taft Bhuket1, Michele M. Tana3, Ram-
sey Cheung4, Robert J. Wong1; 1Gastroenterology and Hepatol-
ogy, Alameda Health System - Highland Hospital, Oakland, CA; 
2Medicine, Santa Clara Valley Medical Center, San Jose, CA; 
3Gastroenterology and Hepatology, University of California, San 
Francisco, San Francisco, CA; 4Gastroenterology and Hepatology, 
Stanford University Medical Center, Stanford, CA
Background: Since the availability of entecavir in 2005 and 
tenofovir in 2008, the number of chronic hepatitis B virus (HBV) 
patients with progressive disease leading to liver transplan-
tation (LT) has plateaued, but the proportion of HBV-related 
hepatocellular carcinoma (HCC) continues to rise . It is unclear 
if this trend affects both men and women or all race/ethnic 
groups equally . Aim: To evaluate sex-specific and race/eth-
nicity-specific trends in HBV-related LT listing, waitlist survival, 
probability of receiving LT among adults with chronic HBV in 
the U .S . Methods: Using the 2005-2015 United Network for 
Organ Sharing registry data, we retrospectively evaluated U .S . 
adults (age >18) with chronic HBV (with and without HCC) 
listed for LT to compare sex-specific and race/ethnicity-specific 
trends in LT listing . Year of LT listing was stratified into 3 time 
periods: 2005-2007 (era 1) vs . 2008-2011 (era 2) vs . 2012-
2015 (era 3) . Overall waitlist survival and odds of receiving 
LT were evaluated with multivariate logistic regression models 
stratified by presence of HCC and adjusted for sex, race/
ethnicity, age, MELD scores, body mass index, and UNOS 
region . Results: Overall, 3046 adults with chronic HBV were 
listed for LT, the majority of which were Asians and men, and in 
the most recent era (2012-2015), men accounted 80 .1% and 
Asians accounted for 53 .0% of all HBV-related LT waitlist reg-
istrations . Although the total number of HBV patients listed for 
LT remained stable, the proportion of HBV patients with HCC 
increased from 33 .3% in era 1 to 43 .9% in era 3 . Compared 
to era 1, HBV patients in era 3 were less likely to die while 
waiting for LT (without HCC: OR 0 .60, p=0 .01; with HCC: OR 
0 .28, p=0 .005) . Asians with HBV also had lower odds of wait-
list death compared to non-Hispanic whites without HCC (OR 
0 .52, p<0 .001) or with HCC (OR 0 .20, p<0 .001) . Compared 
to women with HBV, men with HBV had lower odds of wait-
list death, but this was only seen in the non-HCC cohort (OR 
0 .68, p=0 .03) . When evaluating odds of receiving LT, HBV 
patients in the latter time periods were less likely to receive LT . 
Compared to non-Hispanic whites with HBV, there was a trend 
towards higher odds of receiving LT among Asians, but only 
among the non-HCC cohort . (OR 1 .24, p=0 .07) . Compared to 
women with HBV, a trend towards higher odds of LT was seen 
among men only in the HCC cohort (OR 1 .33, p=0 .09) . Con-
clusion: In the most recent era, the majority of HBV-related LT 
listings were attributed to Asians and men, accounting for 53% 
and 80% of all HBV-related LT listings in the U .S ., respectively . 
Nearly half of all HBV patients listed for LT had concurrent 
HCC .
Disclosures:
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1016
Key Predictors of 9783 De Novo Malignancies following 
Liver Transplantation
Mamatha Bhat1, Kristin Mara2, Ross A. Dierkhising2, Kymberly 
Watt3; 1Multiorgan Transplant Program, University Health Net-
work, Toronto, ON, Canada; 2Health Sciences Research, Mayo 
Clinic, Rochester, MN; 3Division of Gastroenterology and Hepatol-
ogy, Mayo Clinic, Rochester, MN
Malignancy after liver transplant (LT) is a leading cause of 
mortality, but data is limited by small sample sizes in predom-
inantly single-center studies . Aim: to determine the incidence 
of and risk factors for all de novo malignancies after LT in a 
large multi-centered database . Methods: The Scientific Registry 
of Transplant Recipients (SRTR) database comprising all adult 
liver transplant recipients across the United States between 
2000 and 2011 was analyzed with a median of 4 .43 years 
of follow-up . Results: 108,412 liver transplant recipients 
were included: mean age 51 .9 ± 10 .8 years, 64 .6% male, 
74 .5% Caucasian, mean body mass index (BMI) 27 .7±5 .6kg/
m2, 22 .1% with pre-LT diabetes and 15 .8% with previous 
malignancy . 15 year cancer –free survival was 77 .2% . Of 
the malignancies, 3,795 (38 .8%) were skin cancers, 1,512 
(15 .5%) hematologic malignancies, and 4,936 (50 .5%) solid 
malignancies (of which 306 were hepatocellular carcinoma 
or cholangiocarcinoma recurrence, and further excluded from 
analysis) . On univariate analysis, age, male gender, previous 
malignancy, multi-organ transplant, alcoholic liver disease and 
NASH, obesity, diabetes, donor BMI, donor age and mTOR 
exposure in year 1 were associated with increased risk . How-
ever, on multivariate analysis, age (by decade, HR 1 .53; CI 
1 .49-1 .57, p<0 .001),male gender (HR 1 .34; CI 1 .27-1 .42, 
p<0 .001), Caucasian race (HR 1 .40; CI 1 .07-1 .82, p=0 .014), 
multiorgan transplant (HR 1 .19; CI 1 .06-1 .34, p=0 .005), pre-
vious malignancy (HR 1 .42; CI 1 .33-1 .52, p<0 .001) and PSC 
pre-LT (HR 1 .14; CI 1 .02-1 .27, p=0 .02) were independent 
predictors of post-LT malignancy . African-American (HR 0 .54; 
CI 0 .48-0 .60, p<0 .001), Hispanic (HR 0 .47; CI 0 .42-0 .52, 
p<0 .001), and Asian (HR 0 .42; CI 0 .35-0 .49, p<0 .001) 
race were associated with fewer malignancies, compared to 
Caucasians . Pre-LT BMI>30kg/m2 (HR 0 .93, CI 0 .88-0 .98, 
p=0 .0096) and diabetes (HR 0 .94; CI 0 .88-0 .996;p=0 .04) 
were also associated with fewer malignancies . Donor factors 
(age, gender, ethnicity and BMI) and recipient creatinine were 
not predictive of malignancy . Neither calcineurin inhibitor nor 
mTOR inhibitor exposure within the first year post transplant 
were associated with malignancy after transplant on MV anal-
ysis . Conclusion: Liver transplant recipients have a 10 and 
15-year probability of de novo malignancy of 15 .3 and 22 .8% 
respectively . Increasing age, male gender, Caucasian race, 
multi-organ transplant, and PSC were predictive of a higher 
risk of malignancy after LT . Patients with these high-risk charac-
teristics should be screened more vigilantly for malignancies .
Disclosures:
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1017
Shear wave elastography is a useful tool for assessment 
of preoperative liver function and predictor of postop-
erative hepatic failure in patients with hepatocellular 
carcinoma
Seikan Hai, Etsuro Hatano, Tadamichi Hirano, Yuichi Kondo, 
Nobuhiro Aizawa, Hiroko Iijima, Jiro Fujimoto; Department of Sur-
gery,, Hyogo College of Medicine, Nishinomiya, Japan
Purpose Shear wave elastography (VTQ: Virtual Touch Quan-
tification) is a novel noninvasive tool for assessing liver fibro-
sis by measuring liver stiffness . VTQ also has a possibility 
of evaluation of liver function at hepatectomy . This present 
study demonstrates the association between shear wave veloc-
ity (SWV) and liver function tests, and investigates whether 
SWV would be available for a predictive factor for postoper-
ative complications . Patients and methods Clinical courses of 
165 patients, who underwent hepatectomy for hepatocellu-
lar carcinoma at our department between January 2009 and 
March 2014, were reviewed . All patients underwent VTQ until 
undergoing hepatectomy . VTQ was performed five times at a 
different area of the right hepatic lobe and mean SWV was 
calculated for each patient . Postoperative hepatic failure was 
defined according to the International Study Group of Liver 
Surgery . Results Based on the hepatic fibrosis stages, SWV in 
F0-F4 were 1 .42±0 .18 m/s, 1 .21±0 .16 m/s, 1 .44±0 .49 m/s, 
1 .48±0 .49 m/s, and 2 .13±0 .58 m/s, respectively . SWV in F4 
(cirrhosis) was significantly faster than that in F0-F3 (p<0 .05) . 
SWV showed a correlation with Albumin (r=-0 .364, p<0 .001), 
Prothrombin time (r=-0 .311, p<0 .001), AST/PLT ratio index 
(APRI; r=0 .336, p<0 .001) and indocyanine green retention15 
(ICGR15; r=0 .361, p<0 .001) . Postoperative hepatic failure 
was developed in 10 patients (6 .1%) and six patients (3 .6%) 
were in-hospital death . By univariate analysis, SWV, ALT, plate-
let count, ICGR15, APRI, operation time and intraoperative 
blood loss were shown significantly as risks for postoperative 
hepatic failure . Multivariate analysis using a logistic regression 
model involving these seven significant factors determined by 
univariate analysis confirmed two significant independent vari-
ables: APRI and intraoperative blood loss . P value of SWV was 
0 .084, and SWV had a tendency to be a risk for postoperative 
hepatic failure . Conclusion Shear wave elastography may be a 
useful tool for evaluating liver function before hepatectomy and 
predict the possibility of postoperative hepatic failure .
Disclosures:
The following people have nothing to disclose: Seikan Hai, Etsuro Hatano, Tada-
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1018 ♦
Secreted Ectodomain of Sialic Acid-Binding Ig-Like Lec-
tin-9 and Monocyte Chemoattractant Protein-1 identi-
fied from Dental Pulp Stem Cells Synergistically Resolve 
Acute Liver Failure in Rats by Altering Macrophage 
Polarity
Takanori Ito1, Akihito Yamamoto2, Yoji Ishizu1, Teiji Kuzuya1, 
Takashi Honda1, Tetsuya Ishikawa1, Masatoshi Ishigami1, Yoshiki 
Hirooka1, Hidemi Goto1; 1Gastroenterology and Hepatology, 
Nagoya University Graduate School of Medicine, Nagoya, Japan; 
2Oral and Maxillofacial Surgery, Nagoya University Graduate 
School of Medicine, Nagoya, Japan
Background and AIM: We recently reported that a single 
injection of stem cells derived from human exfoliated decid-
uous teeth (SHEDs), a population of self-renewing MSCs, or 
serum-free conditioned medium from SHEDs (SHED-CM) mark-
edly improves the condition of the injured liver in rat model of 

acute liver failure (ALF) induced by D-galactosamine (D-Gal) . In 
another study, we identified a set of M2 macrophage inducers, 
monocyte chemoattractant protein-1 (MCP-1) and the secreted 
ectodomain of sialic acid-binding Ig-like lectin-9 (sSiglec-9) in 
SHED-CM, and showed that they promote functional recovery 
after rat spinal cord injury . In this study, we investigated the 
roles and therapeutic potential of MCP-1/sSiglec-9 for treating 
ALF . Methods: Rat ALF was induced by intraperitoneal injec-
tion of D-gal . 24-hours after D-Gal injection, MCP-1, Siglec-9, 
MCP-1/sSiglec-9 mixture, or an equivalent volume of PBS, was 
injected into the tail vein . We assessed survival rates, serum 
transaminase levels, liver histopathology, and gene expression 
with real time-PCR . In addition, bone marrow cells of rat were 
isolated, and differentiated into bone marrow macrophage with 
macrophage colony-stimulating factor . They were incubated in 
DMEM with MCP-1/sSiglec-9, IL-4, or DMEM . After a 48-hours 
incubation, the cells’ morphologies and mRNA expression 
patterns were examined, and the supernatant was used as 
macrophage CMs . Subsequently, apoptosis model of primary 
hepatocytes was made using D-Gal and LPS . We evaluated 
the ability of anti-apoptosis in hepatocytes with macrophage 
CMs . Results: We found that a single intravenous injection 
of MCP-1/sSiglec-9, but not separate MCP-1 or sSiglec-9 
injections, administered 24 h after D-Gal injection, markedly 
decreased the AST and ALT levels and improved survival rates 
compared with those of the other groups (p < 0 .01) . MCP-1/
sSiglec-9-treated rats also exhibited significantly lower numbers 
of TUNEL+ apoptotic cells and higher numbers of Ki-67+/Albu-
min+ proliferating hepatocytes than the PBS-treated rats . mRNA 
level of anti-inflammatory M2 markers, IL-10,Arginase-1,Ym-1 
and TGF-β, was significantly elevated in MCP-1/sSiglec-9 
group compared with control . In addition, MCP-1/sSiglec-9 
promoted the M2 differentiation of bone marrow-derived mac-
rophages in vitro . The CM from MCP-1/sSiglec-9-activated 
M2-macrophages, but not IL-4-activated M2-macrophages, 
suppressed D-Gal/LPS induced primary hepatocyte apoptosis 
(p < 0 .05) . Conclusion: The unique combination of MCP-1/
sSiglec-9 ameliorates rat ALF through the induction of anti-in-
flammatory/tissue-repairing M2 macrophages .
Disclosures:
Hidemi Goto - Grant/Research Support: MSD, Roche, Bayer, Bristol-Myers, Eisai, 
Ajinomoto, Otsuka, Astra, Tanabe, Takeda
The following people have nothing to disclose: Takanori Ito, Akihito Yamamoto, 
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1019 ♦
The AIM2 inflammasome promotes the development of 
hepatocellular carcinoma in mice
Claudia Martínez Cardona2,3, Beatriz Lozano-Ruiz1,2, Victoria 
Bachiller2, Francisco Algaba2, Isabel Gomez-Hurtado2, Alba Mor-
atalla1, Paula Giménez2, Paula Piñero Romero1, Oriol Juanola 
Juárez2,3, Jose Such2,3, Pedro Zapater3,2, Ruben Frances2,3, José 
M. González-Navajas1,2; 1Alicante Institute of Health and Bio-
medical Research (ISABIAL-Fundación FISABIO), Alicante, Spain; 
2Networked Biomedical Research Institute for Hepatic and Diges-
tive Diseases (CIBERehd), Madrid, Spain; 3Universidad Miguel 
Hernández de Elche (UMH), Alicante, Spain
NOD-like receptors, such as NLRP3, and the dsDNA receptor 
Absent in Melanoma 2 (AIM2) are involved in the assembly 
of inflammasomes, which trigger the activation of caspase-1 
and the production of inflammatory cytokines IL-1b and IL-18 . 
We hypothesize that inflammasome activation during chronic 
liver injury creates an inflammatory environment that promotes 
the development of hepatocellular carcinoma (HCC) . Objec-
tives: (1) Investigate the function of the inflammasome in HCC 
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initiation and promotion in mice . (2) Explore the inhibition of 
IL-1b as a therapeutic tool in a mouse model of HCC . (3) Eval-
uate the expression of inflammasome components in human 
HCC patients . Methods: We evaluated the development of 
DEN-induced HCC in C57Bl6 mice (WT) and mice deficient 
in caspase-1 (Casp1-/-), NLRP3 (Nlrp3-/-) and AIM2 (Aim2-
/-) . To study the initiation and promotion phase of HCC we 
used a combination of DEN and carbon tetrachloride (CCl4) 
administration . The inhibition of IL-1b in mice was performed 
using anti-IL-1b antibody . Last, we analyzed PBMCs isolated 
from patients with HCC (n=18) and patients with advanced 
liver disease but without HCC as controls (n=20) . Results: 9 
months after a single DEN injection, Casp1-/- and Aim2-/- 
mice showed a striking reduction in tumor incidence, number 
and size when compared to WT mice . Liver injury and expres-
sion of inflammatory mediators in liver tissue were also reduced 
in these mice . By contrast, tumor development and liver injury 
in Nlrp3-/- mice was not significantly different from WT con-
trols . DEN administration augmented the concentration of free 
dsDNA in serum of both WT and Aim2-/- mice during HCC 
initiation (48h post-DEN), but acute hepatocyte damage and 
liver inflammation were decreased in Aim2-/- mice at this time . 
IL-1b blockade ameliorated hepatocyte damage and expres-
sion of inflammatory and proliferative markers in liver tissue 
of DEN-treated WT mice, highlighting the role of IL-1b in this 
model . Aim2-/- mice also had reduced hepatocyte damage 
and expression of inflammatory and proliferative markers in 
liver tissue during HCC promotion (DEN+3xCCl4) . In addition, 
DEN+CCl4 treatment increased the protein expression of AIM2 
inflammasome components in the liver of WT mice . Last, AIM2 
expression was upregulated in PBMCs from patients with HCC 
and showed a positive association with the severity of liver 
damage in these patients . Conclusions: AIM2 promotes the 
development of HCC in mice by increasing the injury-inflam-
mation-regeneration response during both tumor initiation and 
promotion . The expression of AIM2 in HCC patients suggests 
that this inflammasome may also play an important role in 
human HCC .
Disclosures:
Jose Such - Consulting: Sequana Medical, Sequana Medical, Sequana Medical, 
Sequana Medical; Stock Shareholder: Sequana Medical, Sequana Medical, 
Sequana Medical, Sequana Medical
The following people have nothing to disclose: Claudia Martínez Cardona, Beat-
riz Lozano-Ruiz, Victoria Bachiller, Francisco Algaba, Isabel Gomez-Hurtado, 
Alba Moratalla, Paula Giménez, Paula Piñero Romero, Oriol Juanola Juárez, 
Pedro Zapater, Ruben Frances, José M . González-Navajas

1020 ♦
Anti-lysyl oxidase like-2 (LOXL2) treatment paves the 
way for macrophage-mediated collagen degradation in 
liver fibrosis
Mordehay Klepfish1, Milena Vugman2, Chen Varol2, Irit Sagi1; 
1Biological Regulation, Weizmann Institute of Science, Rehovot, 
Israel; 2Sackler Faculty of Medicine, Sourasky Medical Center, 
Tel-Aviv, Israel
Liver fibrosis is the excessive accumulation of extracellular 
matrix (ECM) proteins including collagen that occurs in most 
types of chronic liver diseases . Enzymes from the lysyl oxi-
dase (LOX) family catalyze the covalent crosslinking of colla-
gen fibers . Specifically, lysyl oxidase like-2 (LOXL2) has been 
observed to regulate ECM stiffness and stability in several 
liver diseases associated with collagen scar formation . There-
fore, inhibition of LOXL2 in liver fibrosis was proposed as a 
potential target for therapeutic intervention . Here we show in 
a mouse model of CCl4-induced liver fibrosis that treatment 
with a novel anti- LOXL2 antibody (Ab) targeting the catalytic 

site of the LOXL2 and inhibiting its extracellular activity, sig-
nificantly improved liver resolution in comparison with mice 
treated with an isotype control Ab . Sirius red staining revealed 
reduced collagen deposits and histopathological score . Mon-
itoring, matrix protease activity by in situ zymography further 
uncovered accelerated and augmented collagen degradation 
in anti-LOXL2-treated mice, which began already during the 
fibrotic phase . This was accompanied by increased infiltration 
of monocyte-derived macrophages localizing specifically to 
areas of the fibrotic fibers . Their inducible and selective abla-
tion negated the active collagenolytic activity observed in the 
anti-LOXL2 treated mice . Furthermore, we provide evidence 
that specific macrophage-derived MMPs (i .e ., -13 and -14, 
most in-vivo efficient collagenases) are involved in the degrada-
tion of the collagen following treatment with the Ab . Altogether, 
these results demonstrate that inhibition of LOXL2-governed 
ECM crosslinking reduces the amount of fibrosis in the liver by 
breaking ground for the arrival of collagenolytic macrophages, 
and thus constitutes a promising therapeutic strategy .
Disclosures:
The following people have nothing to disclose: Mordehay Klepfish, Milena Vug-
man, Chen Varol, Irit Sagi

1021
Interaction between maternal obesity and Hedgehog 
signalling influences immune cell development in the 
foetal liver 
Jiawei Li2,1, Anisha Solanki1, Paul Cordero2, Vi Nguyen2, Cansev 
Katar2, Manlio Vinciguerra2, Tessa Crompton1, Jude A. Oben2; 
1Institute of Child Health, University College London, London, 
United Kingdom; 2Institute for Liver and Digestive Health, University 
College London, London, United Kingdom
Accumulating evidence suggests that offspring of obese moth-
ers have worse obesity and Non-Alcoholic Fatty Liver Disease 
(NAFLD) . The mechanism of Developmental Programming of 
NAFLD appears to involve the innate immune system . Studies 
have shown that Hedgehog (Hh), a morphogen involved in 
embryogenesis, regulates immune cell development . Addition-
ally, Hh signalling has been shown to play an important role 
in fat distribution, obesity and NAFLD . Here, we investigate 
the interaction of the Hh signalling pathway with maternal 
obesity in regulating immune development in offspring with 
programmed NAFLD . Methods: Adult wild-type and Gli3+/- 
female mice (shown to have increased Hh signalling in vivo) 
were subjected to either control or high-fat/high-sugar diet 
for 8 weeks, before being time-mated with Gli3+/- mice . At 
Embryonic Day 17 .5, the foetal livers were analysed . Results: 
Interestingly, the foetal livers from embryos of obese mothers 
(Ob_Em) had a consistent upregulation of the inflammatory 
marker - Tumour necrosis factor-α (TNF-α), and markers of 
liver injury - Transforming growth factor-β (TGFβ), α-Smooth 
Muscle Actin (ASMA) and Collagen type 1-α (Col1-α) . Flow 
cytometry results showed an increased percentage of neutro-
phils and natural killer (NK) cells in foetal livers of Ob_Em 
compared to wild-type embryos from lean mothers (Con_Em) . 
Gli3+/- Con_Em also had an increased percentage of neutro-
phils and NK cells compared to wild-type Con_Em; however, 
Gli3+/- Ob_Em showed no statistical difference comparing 
to wild-type Con_Em in neutrophil and NK cell population . In 
conclusion, maternal obesity increases liver inflammation and 
injury, accompanied by an altered hepatic immunity as early 
as the inter-uterine stage, and the Hh signalling pathway inter-
acts with the maternal diet in altering foetal liver development .
Disclosures:
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1022
CEACAM1 prevents exacerbation of ConA hepatitis by 
promoting Treg expansion
Andrea K. Horst, Claudia Wegscheid, Christoph Schaefers, Gisa 
Tiegs; Institute of Experimental Immunology and Hepatology, Uni-
versity Medical Center Hamburg-Eppendorf, Hamburg, Germany
Introduction The cellular adhesion molecule Carcinoembry-
onic Antigen-Related Cell Adhesion Molecule 1 (CEACAM1, 
CD66a) is a member of the immunoglobulin superfamily 
expressed on epithelia, endothelia and especially leukocytes . 
CEACAM1 is an immune-inhibitory receptor with a long cyto-
plasmic domain contains an immune receptor tyrosine-based 
inhibition motif (ITIM) that is pivotal for negative regulation of 
leukocyte activation . More specifically, CEACAM1-long sup-
presses the activity of NK cells, T cells and myeloid cells and 
controls inflammation . The role of CEACAM1 in immune-medi-
ated liver damage and models resembling autoimmune hep-
atitis is unknown, therefore, we study the role of CEACAM1 
in Concanavalin-mediated liver inflammation . Methods We 
use Concanavalin A injection to induce immune-mediated liver 
damage . Liver-resident immune cell populations were charac-
terized by flow cytometry; Alanine aminotransferase activities 
(ALT) were measured in a COBAS analyzer; cytokine levels 
were determined by ELISA, in flow cytometry and qRT-PCR . 
Results Upon ConA injection, B6 .Ceacam1-/- mice developed 
a more severe liver injury with increased plasma transaminase 
activities compared to B6 .WT animals . This effect was T cell 
intrinsic and independent on CEACAM1-expression in the liver, 
since Rag1-/- mice that received CD4+ T cells from B6 .Cea-
cam1-/- mice were more sensitive towards ConA challenge 
compared to animals receiving WT CD4+ T cells . Furthermore, 
B6 .Ceacam1-/- mice showed significantly reduced IL-2 plasma 
cytokine levels and reduced IL-2 secretion by CD4+ T cells and 
NKT cells . Moreover, Treg accumulation was blunted in livers 
of B6 .Ceacam1-/- mice upon ConA stimulation, although Tregs 
from B6 .Ceacam1-/- mice were still suppressive in an in vitro 
suppression assay . However, B6 .Ceacam1-/- Tregs failed to 
prevent ConA-induced liver injury and showed reduced prolif-
eration upon adoptive transfer . Conclusion Our results disclose 
a previously undescribed protective role of CEACAM1 in a 
model of Th1-meditated liver injury resulting in reduction of 
liver pathology in Concanavalin A-medaited hepatitis . More 
specifically, Treg-mediated protection from immune-mediated 
injury relies on CEACAM1 expression on CD4+ cells and NKT 
cells and CEACAM1-dependent modulation of cytokine pro-
duction that aids Treg proliferation .
Disclosures:
The following people have nothing to disclose: Andrea K . Horst, Claudia 
Wegscheid, Christoph Schaefers, Gisa Tiegs

1023
Determination of the protective levels of IgG anti-HEV 
antibodies during hepatitis E virus reinfection in experi-
mentally infected rhesus macaques
Youkyung Choi, Xiugen Zhang, Coleen Tran, Brianna Skinner; 
Center for Disease Control and Prevention, Atlanta, GA
Globally hepatitis E virus (HEV) may cause as many as 20 mil-
lion infections annually resulting in 52,100 deaths mostly due 
to fulminant liver failure . HEV infection presents a significant 
public health problem in Asia and Africa where HEV can cause 

large waterborne epidemics of acute jaundice . In developing 
countries, the seroprevalence of anti-HEV antibody is about 
40% and the highest clinical attack rate is among young adults . 
To better understand the secondary spread of HEV infection, 
often occurring in the endemic setting in developing countries, 
rhesus macaques were re-inoculated with a homologous strain 
of HEV genotype 1 to assess host immune responses contrib-
uting to protection against subsequent reinfection . After recov-
ery from their initial HEV infection, 12 rhesus macaques were 
re-inoculated with homologous HEV genotype 1 (sar-55) and 
followed for 115 days . Three naive monkeys were used as 
controls . Initial IgG anti-HEV concentrations in the previously 
infected monkeys ranged from 1 .5 to 90 .7 WHO U/ml . Nine 
of the 12 rhesus macaques were re-inoculated with 100 mon-
key infectious doses (MID) and 3 animals with 1000 MIDs of 
HEV . Evidence of viral replication was assessed by detection 
of HEV RNA in stool and serum by real-time PCR and evidence 
of hepatitis by measuring serum alanine aminotransferase (ALT) 
activity . IgG anti-HEV antibody concentration and the IgG anti-
HEV avidity index were analyzed in serum samples . Seven 
monkeys (IgG anti-HEV conc . 2 .8 to 90 .7 WHO U/ml, initial 
titers after primary infection) did not develop infection or shed 
virus in feces after re-inoculation . Five animals (IgG anti-HEV 
conc . from 1 .5 to 42 .7 WHO U/ml) had reinfection evidenced 
by HEV RNA in stool 8 to 22 days post-re-inoculation . Five 
re-inoculated animals that developed infection had a lower 
HEV-IgG avidity index (average of 38 .1%) than 7 animals 
(average avidity index 66 .5%) who did not become infected 
after re-inoculation . None of the re-inoculated monkeys showed 
elevation of ALT activity . Three control monkeys with primary 
infection had significantly lower IgG anti-HEV avidity index 
(average 29 .1%) (P< 0 .0001) . Conclusion: Our study indi-
cated that both pre-existing antibody and the HEV-IgG avidity 
index (>50%) were important factors for protection against 
reinfection in experimentally infected rhesus macaques . This 
study provides evidence of anti-HEV antibody-dependent pro-
tection against HEV reinfection .
Disclosures:
The following people have nothing to disclose: Youkyung Choi, Xiugen Zhang, 
Coleen Tran, Brianna Skinner

1024
AIRE is not required for T regulatory cells to regulate the 
hepatic autoimmunity of FOXP3 dysfunction
Gwilym Webb1,2, Fabrina Gaspal2, Nicholas McCarthy2, Gideon 
M. Hirschfield1, Peter J. Lane2; 1National Institute for Health 
Research Birmingham Liver Biomedical Research Unit, University of 
Birmingham, Birmingham, United Kingdom; 2Institute of Immunol-
ogy and Immunotherapy, University of Birmingham, Birmingham, 
United Kingdom
Background and aims: Mice lacking regulatory T cells (Treg) 
through mutations in the transcription factor FOXP3 display 
multi-system autoimmunity including lymphocytic peri-portal 
hepatic infiltrate, biochemical hepatitis and the development 
of anti-mitochondrial antibodies (AMA) . Analogies have been 
drawn to primary biliary cholangitis . Mutations in the autoim-
mune regulator gene (AIRE) impair thymic presentation of oth-
erwise tissue-restricted antigens to developing T cells and have 
been associated with hepatic autoimmunity in both humans 
and mice . Methods: Cells were prepared from the thymuses of 
3 to 4-week-old FOXP3mutant pups and 5×106 were transferred 
into T cell deficient hosts . 5 days later hosts were repleted 
with peripherally-derived lymphocytes to provide 100,000 
C57Bl/6 Treg (7 mice), or 100,000 AIRE-/- Treg (8) or noth-
ing (7) . Deficiency in AIRE was confirmed by commercial PCR 
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(Transnetyx®) . Animals were sacrificed at onset of systemic 
disease (as assessed by technicians blinded to treatment) or 
at 6 weeks . At sacrifice, animals were assessed for serum ala-
nine aminotransferase (ALT) and lactate dehydrogenase (LDH) 
activity, AMA titre by ELISA, spleen weight as a proxy of gen-
eralised autoimmunity, leucocyte content of liver and spleen 
by flow cytometry, and histology and immunohistochemistry . 
Results: All animals that were repleted with AIRE-/- or C57Bl/6 
Treg were alive and well at six weeks whereas all animals that 
did not receive Treg (controls) demonstrated overt autoimmu-
nity . Transfer of either AIRE-/- or C57Bl/6 Treg prevented sple-
nomegaly, reduced serum ALT, and reduced serum TNFα when 
compared to mice that received FOXP3 deficient T cells without 
subsequent Treg repletion . When assessed by flow cytometry, 
numbers of CD4+, CD8+, CD4+IFNγ+ and CD4+CD44+ T cells 
per gram of liver, but not spleen, were reduced by transfer of 
either AIRE-/- or C57Bl/6 Treg; numbers of B220+ B cells were 
unchanged . There was a non-significant trend to a reductions 
in serum LDH and AMA titre with AIRE-/- or C57Bl/6 trans-
fer . The development of peri-portal infiltrate containing numer-
ous CD4+, CD45+ and Ki67+ cells was abolished by either 
AIRE-/- or C57Bl/6 Treg . There were no significant differences 
between AIRE-/- or C57Bl/6 Treg recipient groups Conclusions: 
These results suggest that Treg from AIRE deficient animals are 
sufficient to control the generalised and hepatic autoimmunity 
of FOXP3 dysfunction . These results contrast with work describ-
ing reversal of hepatic autoimmunity in older AIRE-/- BALB/c 
animals by adoptive transfer of wildtype Treg . Such differences 
implicate other host genetic factors including HLA type and 
environmental influences .
Disclosures:
Gideon M . Hirschfield - Advisory Committees or Review Panels: Intercept 
Pharma, GSK; Consulting: Cymabay, Novartis; Grant/Research Support: Falk 
Pharma, BioTie, Takeda
The following people have nothing to disclose: Gwilym Webb, Fabrina Gaspal, 
Nicholas McCarthy, Peter J . Lane

1025
Blockade of OX40-OX40L prevents the development 
of hepatic autoimmunity in a regulatory T-cell deficient 
model
Gwilym Webb1,2, Fabrina Gaspal2, Gary M. Reynolds1, Peter 
J. Eddowes1, Gideon M. Hirschfield1, Peter J. Lane2; 1National 
Institute for Health Research Birmingham Liver Biomedical Research 
Unit, University of Birmingham, Birmingham, United Kingdom; 
2Institute of Immunology and Immunotherapy, University of Bir-
mingham, Birmingham, United Kingdom
Background and aims: Mice lacking regulatory T cells (Treg) 
because of a mutation in the transcription factor FOXP3 dis-
play multi-system autoimmunity including lymphocytic peri-por-
tal hepatic infiltrate, biochemical hepatitis and development 
of anti-mitochondrial antibodies (AMA) . Analogies have been 
drawn to human primary biliary cholangitis (PBC) . The second-
ary co-stimulatory receptor-ligand pair OX40-OX40L is impli-
cated in the perpetuation of effector CD4+ T cell responses and 
in maintaining T cell memory . We investigated whether anti-
body blockade of OX40L would ameliorate liver disease in a 
Treg deficient mouse model . We also assessed human disease 
for OX40 / OX40L dysregulation . Methods: Cells were pre-
pared from the thymuses of 3 to 4-week-old FOXP3mutant pups 
and 5×106 were transferred into T cell deficient hosts . 5 days 
later hosts were commenced on 0 .25mg blocking anti-OX40L 
antibody IP twice weekly or control (n=10&10) . Animals were 
sacrificed at the onset of systemic disease or 6 weeks and 
assessed for serum alanine aminotransferase (ALT) and lactate 
dehydrogenase (LDH), TNFα and AMA titre, lymphocytic con-

tent of liver by flow cytometry, and histology of liver sections . 
Human explant liver sections were stained for OX40; serum 
(s)OX40L was measured in PBC patients and healthy controls 
by capture ELISA . Results: All animals that received αOX40L 
were alive and well at six weeks whereas all animals that did 
not receive Treg (controls) demonstrated overt autoimmunity 
and were culled before the end of the experiment . Administra-
tion of αOX40L reduced spleen weight, reduced ALT, reduced 
LDH and TNFα when compared to controls . When assessed 
by flow cytometry, numbers of CD4+, CD8+, CD4+IFNγ+ and 
CD4+CD44+ T cells per gram of liver, but not spleen, were 
reduced by αOX40L; B220+ B cell numbers were not altered . 
The development of peri-portal infiltrate containing numerous 
CD4+, CD45+, OX40+ and Ki67+ cells was abolished by 
OX40L blockade . OX40 staining was present within CD4 pos-
itive infiltrates in all cases of human PBC and autoimmune hep-
atitis, several cases of non-alcoholic steatohepatitis and absent 
from almost all normal liver . sOX40L was not significantly dif-
ferent between PBC patients and controls . Conclusions: These 
data suggest that blockade of OX40L in a murine model of 
Treg deficiency is effective in reducing hepatic autoimmunity . 
OX40 expression is apparent in human autoimmune liver dis-
ease (AIH and PBC) but not normal liver; however, expres-
sion is also seen in some non-autoimmune inflammatory states . 
OX40-OX40L interactions warrant further exploration in other 
models of T-cell mediated disease .
Disclosures:
Gideon M . Hirschfield - Advisory Committees or Review Panels: Intercept 
Pharma, GSK; Consulting: Cymabay, Novartis; Grant/Research Support: Falk 
Pharma, BioTie, Takeda
The following people have nothing to disclose: Gwilym Webb, Fabrina Gaspal, 
Gary M . Reynolds, Peter J . Eddowes, Peter J . Lane

1026
Hepatic overexpression of oncogenic FoxM1 transcrip-
tion factor promotes hepatocyte death and hepatic 
inflammation in mice
Tomohide Kurahashi, Yuichi Yoshida, Satoshi Ogura, Mayumi 
Egawa, Kunimaro Furuta, Yoshihiro Kamada, Shinichi Kiso, 
Hayato Hikita, Tomohide Tatsumi, Tetsuo Takehara; Department 
of Gastroenterology and Hepatology, Osaka University, Graduate 
School of Medicine, Suita, Japan
Background and Aims: The Forkhead Box M1 (FoxM1) is a 
transcription factor that belongs to the Fox family proteins and 
shares homology in the winged helix DNA binding domain . It 
has been shown that FoxM1 regulates cell cycle progression 
during liver regeneration and plays an important role in the 
development of hepatocellular carcinoma . However, despite 
numerous evidence in liver regeneration and carcinogenesis, 
its role in the liver injury during the development of chronic 
liver disease is not fully understood . In this study, to elucidate 
this issue, we developed a novel transgenic murine model 
that enables us to control hepatic FoxM1 expression . Method: 
We used the Tet-on and Cre-loxP systems to generate trans-
genic (TG) mice that conditionally express the FoxM1 protein 
in hepatocytes; we crossed TetO7-FoxM1 mice with Rosa26-
LSL-rtTA mice and Albumin-Cre mice (TetO7-FoxM1/ Rosa26-
LSL-rtTA/Albumin-Cre: designated TG mice) . TG and control 
mice (TetO7-FoxM1/ Rosa26-LSL-rtTA: designated WT mice) 
were treated with doxycycline from the time of birth to induce 
FoxM1 expression in the liver . Results: We first demonstrated 
that FoxM1 protein expression was induced in the liver of 
C57BL/6J mice fed with high fat diet, suggesting the possible 
involvement of FoxM1 in the progression of chronic liver dis-
ease . We next confirmed the overexpression of FoxM1 protein 
in the liver of TG mice by Western blot and immunohistochem-
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ical analysis . At 8 weeks of age, TG mice had elevated serum 
ALT levels compared with WT mice [75 .2 U/L in TG (n=8) vs . 
15 .9 U/L in WT (n=8), p<0 .05] . TG mice also showed a 9 
fold increase in the number of TUNEL positive hepatocytes com-
pared with WT mice (p<0 .05) . This enhanced liver injury in TG 
mice was associated with increased gene expression of TNFα 
(p<0 .01), F4/80 (p<0 .01), and CCL2 (p<0 .05) . Consistent 
with the data in vivo, siRNA-mediated knockdown of FoxM1 
in mouse hepatoma cell lines resulted in a significant reduction 
of CCL2 gene expression, suggesting the possible mechanisms 
by which FoxM1 regulates CCL2 expression in hepatocytes . 
Conclusion: In our current study, we demonstrated that trans-
genic expression of FoxM1 in hepatocytes causes hepatocytes 
death in mice . Our data further suggest that FoxM1 may play 
a role in the pathogenesis of hepatic inflammation during the 
development of chronic liver disease .
Disclosures:
Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
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tories Inc ., Janssen pharmaceutical Co ., AbbVie; Speaking and Teaching: MSD 
K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
The following people have nothing to disclose: Tomohide Kurahashi, Yuichi 
Yoshida, Satoshi Ogura, Mayumi Egawa, Kunimaro Furuta, Yoshihiro Kamada, 
Shinichi Kiso, Tomohide Tatsumi

1027 ♦
Hepatic Stellate Cells are Required for Activation of 
Kupffer Cells by Necrotic Hepatocytes—A Role for Eico-
sanoids
Katherine Roth, Ryan Albee, Bryan L. Copple; Michigan State Uni-
versity, Haslett, MI
When cells in the liver are damaged or killed, macrophages 
become activated to release cytokines and phagocytose dead 
cell debris, which facilitates liver repair . The mechanisms by 
which liver injury stimulates macrophage activation in the liver 
is not fully understood . We demonstrated previously that acti-
vation of the transcription factor hypoxia-inducible factor-1a 
(HIF-1α) in hepatic stellate cells (HSCs) is required for mac-
rophages to clear regions of necrotic cells and to produce 
inflammatory cytokines after liver injury . This suggested that 
communication between HSCs and macrophages is critical for 
macrophage activation in the liver after injury . In support of 
this, we showed that necrotic hepatocytes do not directly acti-
vate liver macrophages in vitro, whereas treatment of hepatic 
macrophages with conditioned medium from HSCs treated with 
necrotic hepatocytes activated hepatic macrophages . What 
remains to be identified is the mediator(s) released from HSCs 
that modulate hepatic macrophage function . In the current 
study, we tested the hypothesis that eicosanoids are required for 
activation of liver macrophages by HSCs treated with necrotic 
hepatocytes . Treatment of liver macrophages with conditioned 
medium from HSCs exposed to necrotic hepatocytes activated 
the macrophages, as measured by an increase in inflammatory 
cytokines . However, pretreatment of the HSCs with the phos-
pholipase A2 inhibitor, methyl arachidonyl fluorophosphonate, 
prevented HSC-mediated macrophage activation . Treatment of 
primary mouse HSCs and LX-2 cells, a human HSC cell line, 
with necrotic hepatocytes increased cyclooxygenase-2, pros-
taglandin E synthase, and 12-lipoxygenase mRNA levels . In 
addition, necrotic hepatocytes stimulated primary mouse HSCs 
to produce PGE2 . In conclusion, our studies expand upon our 
previous in vivo studies by demonstrating that necrotic cells 
stimulate HSCs to produce an arachidonic acid metabolite that 
regulates liver macrophage activation . Further characterization 
of this pathway could provide the groundwork for novel thera-

pies aimed at manipulating macrophage phenotype in order to 
alleviate liver injury or facilitate liver repair .
Disclosures:
The following people have nothing to disclose: Katherine Roth, Ryan Albee, 
Bryan L . Copple

1028 ♦
Intracellular HMGB1 mediating neutrophil extracellular 
trap formation exacerbates liver sterile inflammation
Hai Huang1,2, Hamza Yazdani1, Samer Tohme1, Patricia 
Loughran1, Allan Tsung1; 1Department of Suegery, University of 
Pittsburgh Medical Center, Pittsburgh, PA; 2Department of Surgery, 
Union Hospital, Huazhong University of Science and Technology, 
Wuhan, China
High mobility group box-1 (HMGB1) released as damage 
associated molecular pattern (DAMP) during liver ischemia/
reperfusion (I/R), exacerbates organ damage and inflam-
matory responses . Neutrophil extracellular traps (NETs) has 
been recently found also exacerbate sterile inflammatory injury 
during liver I/R . However, the role of intracellular HMGB1 in 
NET formation is not understood . We sought to determine the 
role of intracellular HMGB1 in neutrophils in NET formation 
during liver I/R . Myloid cells specific HMGB1 knockout (LysM-
HMGB1 KO) and HMGB1-flox control mice were subjected 
to a non-lethal warm liver I/R . Liver damage was assessed by 
ALT levels and histology . Protein, cytokines, mRNA, and innate 
immune cell population was evaluated . LysM-HMGB1 KO 
mice have significantly decreased serum transaminases (sALT) 
(Fig A), less necrosis, inflammatory cytokines (TNF-α and IL-6) 
production compared to controls after I/R, suggesting a less 
degree of liver injury when HMGB1 in myeloid cells is absent . 
Significantly less NET formation was identified in the sinusoids 
of ischemic liver lobes in LysM-HMGB1 KO mice compared 
with flox control mice by confocal immunofluorescence imag-
ing . This was associated with significantly less NET markers, 
serum level of myeloperoxidase (MPO)-DNA complexes, and 
tissue level of citrullinated histone H3 in LysM-HMGB1 KO 
mice compared with flox control mice . In vitro, no NET for-
mation was observed in HMGB1 KO neutrophils harvested 
from LysM-HMGB1 KO mice under stimulation of PMA (positive 
control) or DAMPs (HMGB1 or histones) which was confirmed 
with confocal immunofluorescence imaging . Additionally, gene 
deletion of HMGB1 in neutrophils completely blocked citrullina-
tion of histone H3 as a key step of NET formation, compared 
with control neutrophils in response to various stimulations (Fig 
B) . Conclusion Our study demonstrates the dominant role of 
intracellular HMGB1 in NET formation . Lack of HMGB1 in 
neutrophils leads to diminished NET formation protect the liver 
from organ damage and cells death after liver I/R .

(A) Serum transaminases (sALT) levels in LysM-HMGB1 KO and 
control Flox mice after liver I/R . Data represent the mean±SD 
(n=7-10 mice per group) . *P<0 .05 . (B) citrullination of his-
tone H3 was completed blocked in HMGB1 KO neutrophils in 
response to PMA and DAMPs, indicating no NET formation .

Disclosures:
The following people have nothing to disclose: Hai Huang, Hamza Yazdani, 
Samer Tohme, Patricia Loughran, Allan Tsung
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1029
Innate immune cell phenotype and function in different 
compartments of the gut-liver-axis in chronic liver dis-
eas
Fabian J. Bolte, Ashley O’Keefe, Ohad Etzion, Rabab Ali, Elis-
avet Serti, T. Jake Liang, Theo Heller, Barbara Rehermann; Liver 
Diseases Branch, NIDDK, National Institutes of Health, DHHS, 
Bethesda, MD
The liver is equipped with a unique repertoire of innate and 
adaptive immune cells responding to viral infections and gut-de-
rived bacterial products . The relative contribution of microbial 
products and virus-induced cytokines to innate immune cell acti-
vation, inflammation and severity of liver disease are currently 
not known . The aim of this study was to analyze innate immune 
cell activation and function in the three compartments of the gut-
liver axis: systemic blood, portal vein blood and liver . Methods:  
Isolated lymphocytes and monocytes from liver, portal vein 
and systemic blood of 29 hepatitis C patients were examined 
by multicolor flow cytometry . In addition, plasma markers for 
monocyte/macrophage activation (sCD14, sCD163), intestinal 
barrier integrity (iFABP), and inflammation (IL-18) were stud-
ied by ELISA . Results: Monocytes, natural killer (NK) cells and 
mucosal associated invariant T (MAIT) cells were more acti-
vated in the liver than in systemic and portal vein blood as indi-
cated by increased CD69 and HLA-DR expression . Further, NK 
and MAIT cells displayed a more cytotoxic phenotype in the 
liver than in the two other compartments as shown by ex vivo 
expression of the degranulation marker CD107a . Consistent 
with our findings of innate immune cell activation in the liver, 
sCD14 and sCD163 levels were higher in systemic than in por-
tal plasma . sCD14 levels in both compartments correlated with 
activation of intrahepatic monocytes . In addition, we observed 
higher levels of IL-18 in HCV infected patients compared to 
healthy controls . IL-18 levels were similar in systemic and por-
tal plasma and correlated with liver inflammation as assessed 
by the histologic activity index . Levels of iFABP, a marker of 
intestinal barrier loss, were increased in HCV-infected patients 
compared to healthy controls . Moreover, they were higher in 
portal than in systemic plasma . However, innate immune cell 
activation and degranulation were not different in systemic and 
portal vein blood . Likewise, the in vitro functional responses 
of monocytes to lipopolysaccharide and of MAIT cells to IL-12 
and IL-18 as well as to riboflavin-synthesizing microorganisms 
did not differ between systemic and portal vein blood . Overall, 
the degree of innate immune cell activation did not correlate 
with the stage of liver disease as assessed by direct portal vein 
pressure and Ishak fibrosis score . Conclusions: Innate immune 
cell activation and inflammation are compartmentalized to the 
liver in patients with compensated HCV-related liver disease . 
Activated intrahepatic monocytes shed sCD14, resulting in 
higher levels of these plasma markers in systemic than in portal 
plasma .
Disclosures:
The following people have nothing to disclose: Fabian J . Bolte, Ashley O’Keefe, 
Ohad Etzion, Rabab Ali, Elisavet Serti, T . Jake Liang, Theo Heller, Barbara 
Rehermann

1030
Gender-specific development of experimental autoim-
mune cholangitis induced by double-stranded RNA
Shunin Someya, Kenichi Ikejima, Akira Uchiyama, Kumiko Arai, 
Kazuyoshi Kon, Tomonori Aoyama, Shunhei Yamashina, Sumio 
Watanabe; Department of Gastroenterology, Juntendo University 
Graduate School of Medicine, Tokyo, Japan
Background: Primary biliary cholangitis (PBC) is a progressive 
cholestatic liver disease mostly affected women . Though auto-
immunity is postulated in the pathogenesis of PBC, the gen-
der-specific mechanisms underlying the development of PBC are 
largely unknown . In this study, therefore, we investigated the 
gender difference in murine cholangitis induced by repeated 
injections of synthetic double-stranded RNA, which resembles 
human PBC . Methods: Male and female,8-week-old C57Bl/6 
mice were given repeated intraperitoneal injections of poly 
I:C(5μg/g,twice/week) for 24 weeks, and liver histology was 
assessed . Some mice were sacrificed following a single injec-
tion of poly I:C . Serum anti-mitochondria M2 antibody (AMA-
M2) was detected by ELISA . Hepatic mRNA levels for TNFα, 
IFNβ, and TLR3 were measured by real-time RT-PCR . Hepatic 
protein levels for TLR3, RIG-I, and MDA5 were measured by 
Western blotting . Results: Female mice given repeated injec-
tions of poly I:C for 16-24 weeks developed overt inflammatory 
infiltration surrounding bile ducts in the portal area, whereas 
male mice showed minimal pathological changes . Serum AMA-
M2 levels were increased following chronic poly I:C treatment 
only in female, but not in male mice . In female mice, hepatic 
TNFα and IFNβ mRNA levels were swiftly elevated following 
a single injection of poly I:C, with peak levels at 1 hr reaching 
nearly 300-fold and 19-fold over basal levels, respectively . In 
contrast, the peak levels for TNFα and IFNβ mRNA in male 
mice reached only 2/3 and 1/2 of female peaks, respec-
tively . Hepatic expression levels of TLR3, the major receptor 
for double-stranded RNA, were not different between male 
and female mice prior to injection of poly I:C . In turn, hepatic 
TLR3 mRNA levels were elevated transiently in 3 hr following a 
single poly I:C injection, the values in females reaching almost 
1 .5 fold higher than those in males . Moreover, hepatic protein 
levels for RIG-I, but not MDA5, were significantly higher in 
female mice as compared to those in male mice before injec-
tion of poly I:C . Conclusions: These findings clearly indicated 
that female mice exclusively develop autoimmune cholangiop-
athy induced by poly I:C . Further, the acute reactions against 
poly I:C in the liver appear to be potentiated in females, the 
phenomena being most likely initiated by the female-predomi-
nant expression of hepatic RIG-I levels, followed by synergistic 
enhancement of TLR3 . It is therefore hypothesized that gender 
difference in innate immune responses against double-stranded 
RNA plays a pivotal role in the pathogenesis of autoimmune 
cholangiopathies including PBC .
Disclosures:
The following people have nothing to disclose: Shunin Someya, Kenichi Ikejima, 
Akira Uchiyama, Kumiko Arai, Kazuyoshi Kon, Tomonori Aoyama, Shunhei 
Yamashina, Sumio Watanabe
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1031
Jagged-1/Notch1 Signaling Regulates HMGB1/
TLR4-Mediated liver Inflammation by Activating PI3K/
AKT/β-Catenin Pathway in Mouse Drug-Induced Dam-
age-Associated Hepatitis
Longfeng Jiang2, Michael Ke1, Shi Yue3, Youde Yan2, Qilong 
Ying3, Jun Li2, Bibo Ke1; 1Surgery, The Dumont-UCLA Transplant 
Center, Los Angeles, CA; 2Department of Infectious Diseases, the 
First Affiliated Hospital of Nanjing Medical University, Nanjing, 
China; 3Department of Stem Cell Biology & Regenerative Medi-
cine, Eli and Edythe Broad Center for Regenerative Medicine and 
Stem Cell Research at USC, Los Angeles, CA
Background: The Notch signaling is known to be key in the 
regulation of cell proliferation, differentiation, apoptosis, and 
immune cell function . Interactions between Notch receptors 
and ligands are crucial for the regulation of innate and adap-
tive immunity in liver inflammation . This study was designed to 
dissect the innate immune network regulated by Notch1 and its 
receptor ligand Jagged1 in acetaminophen-induced liver injury . 
Methods: Myeloid specific Notch1 knockout (Notch1M-KO) and 
floxed Notch1 (Notch1FL/FL) mice (n=6/group) were injected 
intraperitoneally with PBS or acetaminophen (400 ug/g, i .p .) . 
In some experiments, Notch1FL/FL mice were injected with 
recombinant Jagged1 (rJAG-1, 40μg/kg, i .p .) or PBS and 
sacrificed at the indicated time . For the in vitro study, bone 
marrow-derived macrophages (BMMs) were isolated from 
Notch1M-KO and Notch1FL/FL mice and treated with treated 
with rJAG-1 (1 ug/ml) or PBS, and then incubated with LPS 
(100 ng/ml) . Results: Notch1FL/FL mice received rJAG-1 were 
resistant to acetaminophen-induced liver injury, with increased 
Notch1 and its targeting gene Hes-1 expression, Akt and 
β-catenin phosphorylation, and significantly decreased serum 
ALT levels compared to the PBS-treated controls . Disruption 
of Notch1 in Notch1M-KO mice diminished Hes-1, phosphory-
lated Akt and β-catenin, and CyclinD1 but enhanced HMGB1, 
TLR4, and pro-apoptotic caspase-3 activity, with significantly 
increased ALT levels and liver damage in acetaminophen chal-
lenged mice . Unlike in rJAG-1 treated mice, Notch1M-KO sig-
nificantly increased macrophage and neutrophil accumulation 
and hepatocellular apoptosis . Furthermore, rJAG-1 treatment 
in LPS-stimulated BMMs activated Notch1, Hes-1, phosphory-
lated Akt and β-catenin, whereas Notch1 knockdown in BMMs 
resulted in reduced Akt/β-catenin phosphorylation, augmented 
HMGB1 release, TLR4 and TNFα/IL-17A expression, as well 
as caspase-3 activity following LPS stimulation . Conclusion: 
This study demonstrates that Jagged1/Notch1 signaling regu-
lates innate immune response in acetaminophen-induced liver 
injury . Notch1 activation inhibits HMGB1 release and TLR4 
activity through activation of PI3K/Akt/β-catenin pathway . 
Our novel findings underscore the critical role of Jagged-1-me-
diated Notch1 signaling cascade in the regulation of innate 
immune response in acetaminophen-induced liver injury . This 
might imply a novel therapeutic potential for the drug-induced 
damage-associated lethal hepatitis .
Disclosures:
The following people have nothing to disclose: Longfeng Jiang, Michael Ke, Shi 
Yue, Youde Yan, Qilong Ying, Jun Li, Bibo Ke

1032
Batf3 Dependent Dendritic Cells are Crucial for Develop-
ment of Primary Biliary Cholangitis 
Debby Reuveni1, Patrick S. Leung2, Oren Shibolet1, M. Eric Ger-
shwin2, Ehud Zigmond1; 1Liver Unit, Tel-Aviv Medical Center, 
Tel-Aviv, Israel; 2Division of Rheumatology, Allergy and Clinical 
Immunology, University of California at Davis, Davis, CA
Background: Primary biliary cholangitis (PBC) is a progres-
sive autoimmune cholestatic liver disease considered to be 
a cell-mediated immune reaction . Previous studies exhibited 
major contribution for CD8+ T cells and for the cytokine IL-12 
in the pathogenesis of PBC . Dendritic cells (DC) are profes-
sional antigen presenting cells composed of distinct subsets 
with unique functions and phenotypic characteristics that play 
different roles in eliciting key immune responses . DC were 
identified in liver sections of PBC patients embedded in the 
damaged bile ducts . Batf3 is a transcription factor necessary 
for the development of CD8α+ dendritic cells . Previous stud-
ies have suggested important role for CD8α+ DC in defense 
against intracellular pathogens via cross-presentation to CD8+ 
T cells and secretion of IL-12 . Our aim was to assess the role 
of Batf3 dependent DC in PBC development . Methods: We 
utilized an inducible murine model of PBC by immunization of 
mice with the xenobiotic 2-octynoic acid conjugated to bovine 
serum albumin (2-OA BSA) . We took advantage of Batf3 KO 
transgenic mice that lack the transcription factor Batf3 and as 
a result lack the CD103+ CD11b- DC subset . Analysis included 
histology assessment, AMA serum titers, flow cytometry and 
immunohistochemistry of immune cells in the liver as well as 
hepatic cytokine profile by RT-PCR . Results: Histopathology 
assessment demonstrated peri-portal infiltration of lymphocytes 
and mononuclear cells in WT mice, whereas, in Batf3 KO mice 
only minor abnormalities were observed; These histological 
findings where associated with increased levels of alkaline 
phosphatase and total bile acid in the serum of WT mice as 
compared to Batf3 KO mice . Flow cytometry analysis revealed 
significantly decreased ratio of hepatic CD8/CD4 T cells in 
Batf3 mice . Furthermore, quantitative PCR studies revealed a 
higher expression level of pro-inflammatory cytokines in WT 
mice as compared to Batf3 KO mice indicating tissue inflamma-
tion process in the liver after induction of autoimmune cholan-
gitis . Conclusion: Our results indicate a critical role for DC and 
specifically the CD103+CD11b- DC subset in the pathogenesis 
and in particularly the break of immune tolerance mechanisms 
in PBC, and may pave the road to new immune based cell 
specific targeted therapeutic endeavors .
Disclosures:
The following people have nothing to disclose: Debby Reuveni, Patrick S . Leung, 
Oren Shibolet, M . Eric Gershwin, Ehud Zigmond

1033
15-deoxy-n12,14-Prostaglandin J2/PPARγ Axis Inhib-
its M1 Type Macrophage Polarization via miR326/
miR27b/miR181a-1 in Mouse Liver Injury
Weiyang Li, Lei Tian, Na Chang, Jieshi Xie, Lin Yang, Liying Li; 
Department of Cell Biology, Capital Medical University, Beijing, 
China
Macrophages are central players in inflammation, which leads 
to liver injury . It has been reported that this process is initiated 
when macrophages polarize toward a pro-inflammatory M1 
phenotype . Our previous data had shown that bone marrow 
(BM)-derived macrophages (BMMs) are recruited to injured 
liver and participate in inflammation . 15-deoxy-Δ12,14-prosta-
glandin J2 (15d-PGJ2), a natural peroxisome proliferator-acti-
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vated receptor gamma (PPARγ) ligand, has been implicated 
as an anti-inflammatory compound . We have found that 15d-
PGJ2 inhibited BMMs migration and inflammatory cytokine 
production . But it is still unclear whether 15d-PGJ2 involves 
in inflammation by regulating BMMs polarization . Here we 
evaluate the role of 15d-PGJ2/PPARγ axis in M1 polarization 
of BMMs . We also explore whether miRNAs involve in the pro-
cess, since miRNAs are reported as key regulators of immune 
cell functions . Mice were lethally irradiated and received BM 
transplants from enhanced green fluorescent protein transgenic 
mice, then followed by a four weeks’ carbon tetrachloride 
(CCl4) administration after BM reconstruction . Flow-cytometric 
analysis was performed to detect the amount of M1 type of 
BMMs . Expressions of M1 markers (NOS2, MIP-1β, TNFα) 
and miRNAs were measured by RT-qPCR, Western blot and 
cytometric beads array . High content analysis and PPARγ 
transcription factor assay kit were used to test the activation 
of PPARγ . In vivo, 15d-PGJ2 suppressed M1 polarization of 
BMMs, as 15d-PGJ2 reduced both population of M1 type of 
BMMs and NOS2, MIP-1β, TNFα expressions in injured livers . 
In vitro, BMMs were challenged upon LPS and polarized to M1 
phenotype . 15d-PGJ2 inhibited this process via PPARγ, since 
agonist of PPARγ caused a suppression of M1 polarization of 
BMMs, whereas its specific antagonist or siRNA attenuated 
the 15d-PGJ2-induced down-regulations of NOS2, MIP-1β and 
TNFα . Indeed, 15d-PGJ2 increased PPARγ activation in M1 
type of BMMs . Bioinformatics analysis (http://www .targets-
can .org, http://www .microrna .org) showed that miR-326-5p, 
miR-27b-3p and miR-181a-1-3p target NOS2, MIP-1β and 
TNFα, respectively . Using mimics and inhibitors of the three 
miRNAs, we confirmed that the three miRNAs regulated cor-
responding predicted target genes, respectively . Meanwhile, 
the three miRNAs expressions were decreased in damaged 
livers and in M1 type of BMMs, which were renewed by 15d-
PGJ2 . Furthermore, the results of specific agonist, antagonist 
or siRNA of PPARγ indicated that 15d-PGJ2-induced up-regula-
tions of miRNAs were depended on PPARγ . In conclusion, these 
data suggest that 15d-PGJ2/PPARγ axis inhibits polarization of 
BMMs toward M1 phenotype in a miRNA dependent manner .
Disclosures:
The following people have nothing to disclose: Weiyang Li, Lei Tian, Na Chang, 
Jieshi Xie, Lin Yang, Liying Li

1034
Augmented shedding of the leukocyte migration inhibi-
tor soluble CD18 combined with increased plasma lev-
els in human alcoholic hepatitis
Sidsel Stoey1, Thomas D. Sandahl1, AnneLouise Hansen2, Bent 
Deleuran2, Thomas Vorup-Jensen2, Hendrik Vilstrup1, Tue W. Krag-
strup2; 1Hepatology and gastroenterology, Aarhus University Hos-
pital, Aarhus, Denmark; 2Biomedicine, Aarhus University, Aarhus, 
Denmark
Introduction and aims: During human alcoholic hepatitis 
(AH) monocytes are activated directly by ethanol and indi-
rectly via inflammatory factors such as LPS and TNFα, and 
hence numbers in the liver increase . Monocytes, especially 
the intermediate ‘inflammatory’ type, express the β2 (CD18) 
family of integrins, which in its active form elicit binding of 
monocytes to the endothelial adhesion receptors and bring 
about extravasation into tissue . TNFα is known to induce shed-
ding of CD18 forming the recently discovered soluble CD18 
(sCD18), which is thought to inhibit extravasation of leukocytes 
by concealing endothelial adhesion receptors . It is not known 
whether this tissue inflammation moderating mechanism is 
intact or what mediates it in AH . We, therefore, measured the 

monocyte expression of active and inactive CD18, the plasma 
levels of sCD18 and the monocyte’s ability to shed CD18 in 
these patients . Materials and methods: By flow cytometry, we 
detected the surface expression of active and inactive CD18 
on monocyte subsets from 15 patients with severe AH and 8 
healthy controls . We quantified plasma sCD18 and macro-
phage activation marker sCD163 in 50 patients with severe 
AH at diagnosis, at day 14 and at day 30 and 20 healthy 
controls by in-house immunosorbant assays . Likewise, the in 
vitro shedding of CD18 from PBMC’s in response to ethanol, 
LPS and TNFα was measured . Results: In patients with AH, all 
monocyte subsets had higher surface expression of activated 
CD18 than controls (p<0 .01, all), whereas there was no differ-
ence in expression of inactive CD18 . The increase in activated 
CD18 expression was highest in the subset of intermediate 
‘inflammatory’ monocytes (median±IQR; AH 12101±3716 vs . 
controls 7504±2012, p=0 .0006) . The plasma concentration 
of sCD18 was increased by 30% in the patients compared with 
controls (1907 .3±1032 vs . 1472 .5±646 .2, p=0 .01) and cor-
related with monocyte activity as measured by plasma sCD163 
(r=0 .53 p=0 .0001) . Plasma sCD18 did not change during 
the follow-up period . The spontaneous production of sCD18 
in vitro was elevated more than two fold in AH compared 
with controls (145±123 vs . 66±35, p=0 .001) . Stimulation with 
either LPS or TNFα, but not ethanol increased the shedding 
of CD18 and more so in patients with AH than in controls 
(p<0 .04, all) . Conclusion: In severe AH, shedding of CD18 is 
likely the result of monocyte activation . This suggests an anti-in-
flammatory mechanism that is operative within the picture of 
florid hepatic inflammation .
Disclosures:
The following people have nothing to disclose: Sidsel Stoey, Thomas D . Sandahl, 
AnneLouise Hansen, Bent Deleuran, Thomas Vorup-Jensen, Hendrik Vilstrup, Tue 
W . Kragstrup

1035
Digoxin protects from sterile inflammation in the liver by 
targeting pyruvate kinase M2 (PKM2) promoted HIF-1a 
transactivation
Xinshou Ouyang1, Sheng-Na Han1, George Lau1, Dechun Feng2, 
Rebecca Cardone1, Shi-Ying Cai1, Rafaz Hoque1, Yonglin Chen1, 
Wei-hong Yang1, Irma Garcia-Martinez1, Fu-Sheng Wang3, Bin 
Gao2, Natalie J. Torok4, Richard Kibbey1, Wajahat Z. Mehal1; 
1Yale University, New Haven, CT; 2NIAAA, NIH, Bethesda, MD; 
3Institute of Translational Hepatology, Beijing 302 Hospital, Bei-
jing, China; 4department of Medicine, UC Davis, Sacramento, CA
Background: Sterile inflammation after tissue damage is a ubiq-
uitous immune response, and occurs with highest amplitude in 
the liver . This has major clinical consequences for alcoholic 
and non-alcoholic steatohepatitis (ASH and NASH) with both 
lacking effective therapies . Key requirements for sustained ster-
ile inflammation are high degree of cellular oxidative stress 
and the activation of HIF-1a pathway . The cardiac glyco-
side digoxin was identified as potent suppressor of HIF-1a, 
but the mechanism for this, and for hepatic protection is not 
well defined . Aim: To assess whether digoxin has therapeutic 
effects in NASH and ASH in mice, and investigate the molec-
ular mechanisms in both mouse and human cells . Methods: 
C57BL/6J male mice were placed on a 45% high fat diet (HFD) 
for 11weeks with and without digoxin (ip 1, 0 .2 and 0 .05 mg/
kg twice a week) . Digoxin 1mg/kg ip daily in mice results in 
the therapeutic serum levels achieved in humans (0 .5-2 ng/ml) . 
Plasma ALT, liver histology, leukocytes profiling, mitochondrial 
ROS, and gene transcriptome microarrays were analyzed . The 
chronic plus binge model of ASH was performed . The identi-
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fication of digoxin interacting protein(s) in maintaining cellu-
lar redox homeostasis and suppressing HIF1a activation were 
investigated by proteomics, RT-PCR, reporter luciferase and 
ChIP-PCR assay . Results: Digoxin dose-dependently reduced 
histological injury, neutrophilic infiltrate, inflammasome activa-
tion and serum ALT values in both co-treatment (starting digoxin 
same time with HFD, ALT, 417 +/- 398 U/L in HFD vs 91 +/- 
73 U/L in HFD+DIG, P< 0 .001), and post-treatment (starting 
digoxin after 4 weeks HFD, neutrophil 24 .6% in HFD vs 14 .3% 
in HFD+DIG; monocytes 31 .6% in HFD vs 19 .1% in HFD+DIG; 
ALT, 400 +/- 130 U/L in HFD vs 80 +/- 17 U/L in HFD+DIG, 
P< 0 .001) without a reduction in food intake . A low dose of 
digoxin (0 .05 mg/kg) also shows significant protective effects 
again injury oxidative stress and sterile inflammation in both 
NASH and ALD models . The microarray transcriptome anal-
ysis revealed that digoxin treatment resulted in the significant 
down-regulation of ROS metabolism, antioxidant and HIF1a 
signaling pathway gene expression from HFD liver tissues . A 
broad mass spectrometry-based proteomic screening revealed 
that digoxin binds pyruvate kinase M2 (PKM2), and indepen-
dent of PKM2 kinase activity results in chromatin remodeling 
and down-regulation of HIF-1a transactivation . Conclusions: 
Our data identify PKM2 as a novel mediator and therapeutic 
target for regulating liver sterile inflammation, and demonstrate 
the protective role of digoxin from ASH and NASH .
Disclosures:
The following people have nothing to disclose: Xinshou Ouyang, Sheng-Na 
Han, George Lau, Dechun Feng, Rebecca Cardone, Shi-Ying Cai, Rafaz Hoque, 
Yonglin Chen, Wei-hong Yang, Irma Garcia-Martinez, Fu-Sheng Wang, Bin 
Gao, Natalie J . Torok, Richard Kibbey, Wajahat Z . Mehal

1036
Glycogen synthase kinase-3b (GSK3b) sensing metabo-
lism controls NLRP3 inflammasome activation and liver 
injury through direct binding to ASC protein
Sheng-Na Han1, Ziwen Liang2, Wajahat Z. Mehal1, Xinshou Ouy-
ang1; 1Yale University, New Haven, CT; 2Endocrinology, South-
west Hospital of Third Military Medical University, Chongqing, 
China
Background: The metabolic syndrome results in sterile inflam-
mation in the liver, and this is dependent on the activation 
of NLRP3 inflammasome, that is a cytosolic protein complex 
comprising NLRP3 protein, an adaptor protein ASC (apopto-
sis-associated speck-like protein), and caspase-1 to activate 
proIL-1b into inflammatory IL-1b . Glycogen synthase kinase-3 
(GSK3) is an important metabolic regulator and is composed 
of the two isoforms of GSK3a and GSK3b . Aim: To identify the 
role of GSK3 isoform inhibition on inflammasome activation 
and metabolic liver injury . Methods: The NLRP3 inflammasome 
was activated by LPS/ATP and glucose in primary mouse mac-
rophages . The effect of specific inhibition of GSK3 isoforms 
on inflammasome activation was assayed by quantifying IL-1β 
in the supernatant, and activated caspase-1 in cell lysates . 
Molecular mechanisms were investigated by protein pull-down 
assay, confocal imaging using forced gene expression system 
and endogenous protein tagged mouse macrophages . The in 
vivo role of GSK3b inhibition on metabolic liver injury was 
demonstrated using high fat diet (HFD) induced NASH, and 
diabetic models in ApoE-deficient mice . Results: Pharmacolog-
ical inhibition of total GSK3 and GSK3b, but not GSK3a, sup-
pressed NLRP3 inflammasome activation in response to ATP, 
urate crystal and the microbial alkaloid toxin staurosporine . 
GSK3b inhibition did not inhibit AIM2 inflammasome activa-
tion in response to double-stranded DNA and did not affect 
non-canonical caspase-11 inflammasome activation . GSK3b 
inhibition suppressed high glucose mediated NLRP3 inflam-

masome activation . GSK3b inhibition blocked NLRP3 inflam-
masome by reducing caspase-1 activation and ASC speck 
formation . GSK3b inhibition blocked NLRP3 inflammasome 
activation without affecting the level of reactive oxygen species 
(ROS) . Pull down of endogenous GSK3b showed that it directly 
binds to ASC . GSK3b inhibition reduced the O-GlcNAcylation 
of ASC protein, and O-GlcNAc transferase-deficient macro-
phages also resulted in significant reduction of mature IL-1b 
secretion in response to NLRP3 inflammasome activation . As 
predicted GSK3b inhibition attenuated urate crystal-induced 
peritonitis, and suppressed IL-1b secretion serum and ALT, AST 
levels from both HFD-NASH and HFD-diabetes in ApoE-de-
ficient mice . Conclusions: Our results demonstrate a critical 
role of metabolism-sensing GSK3b in mediating NLRP3 inflam-
masome activation and liver injury, thus defining a new thera-
peutic target for sterile inflammation in the liver .
Disclosures:
The following people have nothing to disclose: Sheng-Na Han, Ziwen Liang, 
Wajahat Z . Mehal, Xinshou Ouyang

1037
Macrophages are the gateway to damaging viral repli-
cation in Coronavirus infection
Agata Bartczak, Max Xuezhong M. Ma, Yujia Li, Kim Tsoi, 
Oyedele Adeyi, Ian McGilvray; Multi-Organ Transplant Depart-
ment, University Health Network, Toronto, ON, Canada
Severe Coronavirus (CoV) infection has led to global epidemics 
of respiratory failure and is one cause of fulminant liver failure . 
In all cases, severe clinical illness is caused by the strong host 
inflammatory response against the virus; this is particularly true 
of mouse liver damage following infection by Murine Hepatitis 
Virus Strain 3 (MHV-3) . Having previously shown that mac-
rophage activation drives much of MHV-3 host inflammation 
and that the Ubiquitin Specific Peptidase 18 (USP18) pathway 
is linked to the type of inflammatory response generated by 
MHV-3, we asked whether USP18 modulates liver macrophage 
(Kupffer cell, KC) inflammatory responses . We found that 
usp18-/- mice have increased numbers of KCs and that their 
KCs have an M2-like (“regulatory”) phenotype as character-
ized by increased phagocytic activity, arginase-1 expression, 
and anti-inflammatory cytokine (IL-10) responses to LPS . The 
response of usp18-/- KCs to LPS did not induce M1-like pro-in-
flammatory cytokines (TNF-α, IFN-γ) . This pattern of cytokine 
expression was replicated in vivo following MHV-3 infection 
of susceptible C57BL/6 mice: usp18-/- mice had decreased 
levels of pro-inflammatory cytokines (TNF-α, IL-12 and MIP1-α) 
but increased anti-inflammatory cytokine (IL-4, IL-10) expression 
in the liver compared to usp18+/+ mice . By contrast, usp18+/+ 
mice had KCs that were “M1” (pro-inflammatory) based on the 
same criteria, with much more expression of TNF-α and IL-12 
in their livers following MHV-3 infection . Based on these data, 
we hypothesized that usp18+/+ M1-like KCs are deleterious 
to the inflammation-driven pathogenesis of MHV-3, but that 
usp18-/-, M2-like KCs might be protective, such that eliminating 
KCs would be beneficial for usp18+/+ mice but detrimental to 
usp18-/- mice . Surprisingly, the depletion of KCs with clodro-
nate treatment led to improved survival of both usp18+/+ and 
usp18-/- mice until 12 days p .i . . As expected, KC depletion 
eliminated the cytokine storm in usp18+/+ mice; however, in 
the usp18-/- we did not see evidence of increased inflamma-
tion or liver damage . In both groups of animals, KC-depletion 
decreased early viral replication in the liver by 2 logs, which 
was not dependent on macrophage number since macro-
phages constitute a minority of the cells in the liver homogenate 
and the replication of MHV-3 in macrophages and hepatocytes 
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was similar . These studies, for the first time, illustrate the mac-
rophage-permissive effect of MHV-3 infection of the liver and 
outline a potential new target for the treatment of severe CoV 
infection that is independent of the host inflammatory response .
Disclosures:
The following people have nothing to disclose: Agata Bartczak, Max Xuezhong 
M . Ma, Yujia Li, Kim Tsoi, Oyedele Adeyi, Ian McGilvray

1038
Cenicriviroc, a dual-CCR2/5 antagonist, prevents and 
reverses liver damage, steatosis and inflammation in 
alcoholic liver disease in mice
Aditya Ambade1, Karen Kodys1, Patrick P. Lowe1, Donna Cata-
lano1, Benedek Gyongyosi1, Eric Lefebvre2, Pamela Vig2, Gyongyi 
Szabo1; 1Medicine, UMass Medical School, Worcester, MA; 
2Tobira Therapeutics, Inc, South San Francisco, CA
Purpose: Chronic alcohol abuse leads to liver inflammation, 
fibrosis and cirrhosis . Inflammation contributes to alcoholic liver 
disease (ALD), particularly to alcoholic steatohepatitis (ASH) . 
Monocyte chemoattractant protein-1 (MCP-1/CCL2) and 
Chemokine (C-C motif) ligand 5 (RANTES /CCL5), through 
interaction with their respective receptors, CCR2 and CCR5, 
drive the inflammatory response in ASH . Aim: Here we hypoth-
esized that dual inhibition of CCR2/5 with cenicriviroc (CVC) 
will attenuate the features of ALD . Methods: We used the Lieb-
er-DeCarli diet model of chronic alcohol feeding (5% v/v alco-
hol for 6 weeks) . In the “prevention” cohort, CVC (15mg/kg) or 
vehicle (10% Hydroxypropyl-β-Cyclodextrin / 5% Solutol HS15 
/ 85% Sterile Water) were injected s .c . daily for the entire 
length of alcohol feeding (6 weeks) . In the “treatment” cohort, 
CVC or vehicle were injected for the last 3 weeks of alcohol 
feeding (weeks 4-6) . Liver injury (Serum ALT and H&E), steatosis 
(Oil-Red-O staining and triglycerides), were assessed . Cytokine 
expression was analyzed by qPCR, ELISA and liver immune 
cell infiltration by FACS . Results: Mice receiving alcohol+CVC 
in the “prevention” cohort had significantly lower serum ALT 
levels compared to alcohol+vehicle controls during the entire 
course of alcohol feeding . At sacrifice, the alcohol+CVC group 
had significantly reduced inflammatory cytokine levels (TNFα, 
IL-1β) and steatosis compared to the alcohol+vehicle group . 
Mice on alcohol diet showed significant induction in serum ALT 
up to week 4 after which, introduction of CVC “treatment” rap-
idly normalized ALT levels to baseline . Liver inflammatory cyto-
kines TNFα, IL-1β and IL-6 were significantly reduced after CVC 
“treatment” compared to alcohol+vehicle mice . Mice in the 
CVC “treatment” group showed lower liver triglycerides and 
lipid accumulation upon alcohol administration . Finally, CVC 
both in the “prevention” and “treatment” cohorts significantly 
lowered serum CD14 levels compared to those in the alcohol+-
vehicle groups . CVC administration in both, the “prevention” 
and “treatment” cohorts, significantly prevented macrophage 
infiltration to the liver and restored alcohol-related reduction in 
hepatic NK and B cell counts . Conclusions: Blocking CCR2/5 
with CVC attenuates chronic alcohol-induced macrophage 
infiltration to the liver thereby lowering inflammation and alco-
holic hepatitis . Inhibition of CCR2/5 prevents liver damage, 
improves histology, and attenuates steatosis and serum CD14 
in a mouse model of ALD . Our data indicates the therapeutic 
potential of CVC for human ALD/ASH .
Disclosures:
Eric Lefebvre - Employment: Tobira Therapeutics, Inc ., San Francisco, CA, USA
Pamela Vig - Employment: Tobira; Stock Shareholder: Tobira

Gyongyi Szabo - Advisory Committees or Review Panels: Alcohol Research and 
Health (NIAAA), Bile Acid Council, GALAXY Project, Nature Reviews in Gastro 
& Hepatology, NIH ExRNA Program, Prevent Cancer Foundation, Yale Uni-
versity Liver Center, Trek Therapeutics, University of Colorado Alcohol Center, 
University of Southern California Liver Center, University of Pittsburgh, MSTP 
EAB, Cytatx, Glympse Bio, Janssen Research & Development; Board Member-
ship: ACER, Hepatology; Consulting: Novartis, Orbimed, Roviant, Salix, Tobira, 
Verlyx; Grant/Research Support: NIH-NIAAA, BMS, Gilead, Genfit, Genentech, 
University of Florida, Intercept, Tobira, Takeda, Vertex
The following people have nothing to disclose: Aditya Ambade, Karen Kodys, 
Patrick P . Lowe, Donna Catalano, Benedek Gyongyosi

1039
The Chemokine Receptor CCR2 and Interleukin 23 
derived from Antigen Presenting Cells are Essential for 
Primary Biliary Cholangitis Progression
Debby Reuveni1, Patrick S. Leung2, Oren Shibolet1, M. Eric Ger-
shwin2, Ehud Zigmond1; 1Liver Unit, Tel-Aviv Medical Center, 
Tel-Aviv, Israel; 2Division of Rheumatology, Allergy and Clinical 
Immunology, University of California at Davis, Davis, CA
Background: Primary Biliary Cholangitis (PBC) is a chronic auto-
immune liver disease characterized by the presence of anti-mi-
tochondrial antibodies (AMA) and hepatic antigen specific T 
cells, resulting in progressive cholestasis eventually leading to 
cirrhosis . Monocytes are plastic cells, massively recruited to 
inflamed tissues and differentiate into antigen presenting cells 
(APC) . CCR2, expressed by monocytes, is crucial for the emi-
gration of these cells from the bone marrow to the circulation . 
Monocyte isolated from PBC patients were found to be more sen-
sitive to TLR signaling resulting in secretion of pro-inflammatory 
cytokines . Interleukin 23 (IL-23) is a pro-inflammatory cytokine 
belongs to the IL-12 family . IL-23 positive cells were detected in 
portal areas of liver tissues in advanced stages of PBC . Thus, 
previous studies suggest involvement of monocyte-derived cells 
and IL-23 in PBC pathogenesis; however, solid data evaluating 
their importance and function in the in-vivo context is still miss-
ing . Methods: We utilized an inducible murine model of PBC 
by immunization of mice with the xenobiotic 2-octynoic acid 
conjugated to bovine serum albumin (2-OA BSA) . CCR2 knock-
out (KO) mice and mice with APC restricted deficiency of IL-23 
(CD11ccreP19flox) were compared to wild type (WT) and P19flox 

control mice, respectively . Analysis included histology assess-
ment, AMA serum titers, flow cytometry and immunohistochem-
istry of immune cells in the liver, fibrosis evaluation and hepatic 
cytokine profile by RT-PCR . Results: Histopathology evaluation 
revealed hepatic infiltration of lymphocytes and mononuclear 
cells in WT mice as compared to CCR2KO mice that exhib-
ited no liver abnormalities . Immunofluorecent microscopy and 
flow cytometry analyses showed a massive accumulation of 
monocyte-derived macrophages around the portal triads in WT 
mice but not in CCR2KO . Flow cytometry analysis revealed 
significantly increased ratio of hepatic CD8/CD4 T cells in WT 
mice . Hepatic expression level of pro-inflammatory cytokines 
including TNFα and IFNγ and AMA titers in the serum were 
elevated in WT mice . Sirius red staining of liver sections exhibit 
peri-portal collagen deposition only in WT mice, a finding that 
was supported by a pro-fibrotic gene-expression signature in 
the liver . CD11ccreP19flox mice exhibited significantly milder 
disease phenotype as assessed by histology, flow cytometry 
and hepatic cytokine profile, compared to their Cre-negative 
littermates . Conclusions: Our results indicate a major role for 
CCR2 and for APC derived IL-23 in the pathogenesis and pro-
gression of PBC and may pave the road for the development of 
new immune-based therapeutic modalities .
Disclosures:
The following people have nothing to disclose: Debby Reuveni, Patrick S . Leung, 
Oren Shibolet, M . Eric Gershwin, Ehud Zigmond
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1040
High Mobility Group Box 1 (HMGB1) and Neutrophils in 
NAFLD: inhibition of T cell activation and proliferation.
Laura Antonucci1, Cristiana Porcu1, Barbara Barbaro2, Stefania 
Straino1, Caterina Mucciante1, Eugenio Gaudio3, Clara Bal-
sano2,1; 1Francesco Balsano Foundation, Rome, Italy; 2Institute 
of Molecular Biology and Pathology, National Research Coun-
cil, Rome, Italy; 3Department of Anatomical, Histological, Foren-
sic Medicine and Orthopedics Sciences, Sapienza University of 
Rome, Rome, Italy
Background and aims Injured cells release endogenous mol-
ecules called alarmins, which can activate immune response . 
The most studied alarmin, HMGB1,can translocate from the 
nucleus to the cytoplasm, activating the innate immune system . 
In liver failure elevated plasma HMGB1 levels were observed, 
pointing out HMGB1 as a sensitive marker of hepatotoxicity in 
Non-Alcoholic Fatty Liver Disease (NAFLD) which is the most 
common chronic liver disease which goes from steatosis up to 
hepatocellular carcinoma . In the early phases of NAFLD the 
effect of neutrophil cells in the suppression of T cell-mediated 
liver damage remains elusive, hence we aimed to investigate 
this relationship and the involvement of HMGB1 . Methods We 
analyzed the HMGB1 serum levels in 40 early NAFLD patients 
and 20 healthy donors (HD) by ELISA, and then laboratory 
and clinical data collected . Immunohistochemistry (IHC) was 
used to show HMGB1 localization in paraffin-embedded liver 
biopsies . Flow cytometry analysis (FACS) was used to study 
Neutrophils proliferation by CFSE dilution and phenotype of 
mitogenically activated T cells . We performed co-culture of 
Neutrophils with PBMCs stained with CFSE and activated with 
plate-bound anti-CD3/CD28 antibodies, from both HD and 
patients . Results and Conclusion Interestingly NAFLD patients 
HMGB1 levels were three-fold higher than HD; in addition 
serum concentrations of HMGB1 positively correlated with 
absolute and relative number of circulating neutrophils .By IHC, 
we found that HMGB1 resides in the nuclei of healthy hepato-
cytes, whereas the cytoplasmic localization in the steatotic 
hepatocytes suggests a forthcoming release from the damaged 
tissue . We demonstrated that Neutrophils are able to suppress 
proliferation of T helper (CD4+) and Cytotoxic T cells (CD8+) 
and to inhibit the expression of their activation markers (CD25, 
CD39) both in HD and NAFLD patients . Moreover, we found 
that in HD, but not in NAFLD patients, the pre-stimulation of the 
neutrophils with HMGB1 enhance immune-suppression in par-
ticular of CD4+ . Results in HD demonstrate that HMGB1 poten-
tiates the suppressive activity of neutrophils on T cells, maybe to 
establish a protection against inflammatory response . In early 
NAFLD patients, whose HMGB1 levels are three-fold higher 
than HD,neutrophils show the same profile of HD’s neutrophils 
stimulated in vitro with HMGB1 .Instead neutrophils of NAFLD 
patients, stimulated with HMGB1,doesn’t increase their sup-
pressive activity on T cells, allowing the progression of the liver 
disease . Our preliminary data lead us to consider HMGB1 as 
one of the main actor in the suppression of T cells proliferation, 
already on the early phase of NAFLD .
Disclosures:
The following people have nothing to disclose: Laura Antonucci, Cristiana Porcu, 
Barbara Barbaro, Stefania Straino, Caterina Mucciante, Eugenio Gaudio, Clara 
Balsano

1041
Plasmin is Critical for Macrophage-dependent Removal 
of Necrotic Cells from the Liver after Acetaminophen 
Overdose in Mice
Nikita Joshi1, Ryan Albee1, James P. Luyendyk2, Bryan L. Copple1; 
1Pharmacology and Toxicology, Michigan State University, East 
Lansing, MI; 2Pathobiology and Diagnostic Investigation, Michigan 
State University, East Lansing, MI
Acetaminophen (APAP)-induced liver injury is the number one 
cause of acute liver failure in the United States . Although a 
great deal of research has focused on developing therapies 
that limit liver injury after APAP overdose, many patients will 
not benefit from this type of therapy as liver injury is often 
extensive by the time they reach the clinic . These patients would 
most likely benefit from therapies aimed at stimulating liver 
repair . The mechanisms that regulate liver repair after APAP 
overdose, however, are not fully understood . In particular, the 
mechanism(s) that regulate macrophage-dependent clearance 
of necrotic cells from the liver are not known . A greater under-
standing of these mechanism(s) could lead to new therapies to 
stimulate liver repair in patients suffering from acute liver fail-
ure . In the present study, we tested the hypothesis that plasmin 
is critical for macrophage-dependent clearance of necrotic cells 
from the liver . To test this hypothesis, mice were treated with 
300 mg/kg APAP and tranexamic acid, which inhibits con-
version of plasminogen to plasmin, or vehicle (sterile saline) . 
Tranexamic acid had no effect on APAP-induced increases in 
ALT at 24, 48, and 72 hours after treatment . Similarly, the 
area of necrosis at 48 hours after treatment was not different 
between tranexamic acid-treated and vehicle-treated mice . In 
striking contrast, whereas necrosis was largely absent in vehi-
cle-treated mice given APAP (2 .7%), the area of necrosis in 
mice treated with APAP and tranexamic acid was 31 .7% . This 
indicated that plasmin inhibition prevented macrophage-de-
pendent removal of necrotic cells from the livers of APAP-
treated mice . Macrophage numbers were not different between 
the two groups indicating that the defect was not the result of 
improper recruitment of macrophages . Similarly, opsonization 
of the necrotic cells was not affected as the necrotic cells were 
similarly coated with complement factor, C3b, between the 
two groups . To determine whether plasmin has direct effects 
on macrophage function, bone marrow-derived macrophages 
were treated with plasmin . Plasmin increased phagocytosis 
and upregulated matrix metalloproteinases 8 and 13 mRNAs . 
Collectively, these studies demonstrate that plasmin is critical 
for removal of necrotic cells from the liver after APAP treat-
ment and that plasmin may promote clearance of necrotic cells 
by directly stimulating macrophage phagocytosis . A greater 
understanding of the mechanism by which plasmin promotes 
macrophage phagocytosis could lead to new treatments that 
stimulate removal of dead cells from the liver, a process that is 
essential for liver repair .
Disclosures:
The following people have nothing to disclose: Nikita Joshi, Ryan Albee, James 
P . Luyendyk, Bryan L . Copple
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1042
Reduction of portal pressure by transjugular porto-
systemic shunt (TIPS) modifies cytokine expression in 
LPS-stimulated blood monocytes (BM) 
Benedetta Piombanti, Elisa Vivoli, Valentina L. Cacciato, Francesco 
Vizzutti, Roberto G. Romanelli, Andrea Cappon, Giacomo Laffi, 
Fabio Marra; University of Florence, Florence, Italy
Background/aims: Altered immunity is a common finding in 
patients with cirrhosis . The presence of subclinical systemic 
inflammation may contribute to portal hypertension and the 
development of acute-on-chronic liver failure, and cirrhotic 
patients are more susceptible to bacterial infections . Aim of this 
study was to compare the response of peripheral blood mono-
cytes (BM) to LPS stimulation, in patients undergoing place-
ment of a TIPS . Methods: 10 patients (6 males, age 53-81 
years) with cirrhosis and portal hypertension and an indication 
to TIPS placement (bleeding and/or refractory ascites) were 
enrolled . Etiology was HCV (n=4), HBV (n=3), alcohol (n=1) 
or multifactorial (N=2), with a MELD score between 9 and 13 . 
At the time of the TIPS procedure blood was drawn from a 
peripheral vein and from the portal vein before deployment of 
prosthesis . At 3 weeks after TIPS placement a sample from a 
peripheral vein was repeated . 12 healthy subjects (HS) served 
as controls (peripheral blood only) . Blood MC were isolated 
by Ficoll and allowed to adhere on plastic dishes . After trans-
fer to new dishes, cells were incubated with or without LPS . 
Cytokine expression was measured by quantitative real time 
PCR . Results: In unstimulated conditions, expression levels of 
IL-1beta, IL-6 were comparable in cirrhotic patients and in HS . 
In portal BM, expression of IL-10 was significantly higher than 
in peripheral BM from cirrhotic patients and from HS . Upon 
LPS stimulation, a marked increase in all three cytokines was 
observed, in BM isolated from all the different sites . However, 
LPS-stimulated mRNA levels for IL-1 beta were higher in samples 
collected before TIPS (both peripheral and portal) than in those 
collected from a peripheral vein after TIPS placement . These 
latter were also significantly lower than those observed in HS . 
Before TIPS, IL-10 levels after LPS stimulation were significantly 
higher in cirrhotic patients than in HS . After TIPS, IL-10 mRNA 
was reduced, and reached values similar to those of peripheral 
BM from HS . In contrast, expression of IL-6 was significantly 
lower in all samples from cirrhotic patients, regardless of TIPS 
placement or size of collection, than in HS . Expression of TLR4 
was slightly, but significantly higher in all samples from cir-
rhotic patients . Conclusions: Cirrhosis and portal hypertension 
differentially affect cytokine expression in LPS-stimulated BM . 
Reduction of portal pressure by TIPS results induce a BM phe-
notype more similar the one observed in peripheral BM from 
HS . These data suggest that effective management of portal 
hypertension may have an impact on the immune responses in 
patients with cirrhosis .
Disclosures:
Giacomo Laffi - Speaking and Teaching: Bayer
Fabio Marra - Consulting: Bayer Healthcare, Abbvie, AstraZeneca; Grant/
Research Support: ViiV; Speaking and Teaching: Gilead
The following people have nothing to disclose: Benedetta Piombanti, Elisa Vivoli, 
Valentina L . Cacciato, Francesco Vizzutti, Roberto G . Romanelli, Andrea Cappon

1043
Accumulation of monocytic myeloid-derived suppressor 
cells in the liver of a murine model of non-alcoholic fatty 
liver disease
Masanori Abe, Liying Yao, Yoshiko Nakamura, Teruki Miyake, 
Yusuke Imai, Takao Watanabe, Yohei Koizumi, Osamu Yoshida, 
Yoshio Tokumoto, Masashi Hirooka, Teru Kumagi, Yoichi Hiasa; 
Department of Gastroenterology and Metabology, Ehime Universiy 
Graduate School of Medicine, Ehime, Japan
Background/Aim: Myeloid-derived suppressor cells (MDSCs), 
which comprise a heterogeneous population of myeloid cells, 
are recognized as suppressors of T cell functions . In mice, these 
cells are identified by co-expression of the surface markers 
CD11b and Gr-1 . However, an MDSC-specific marker has 
not been described because MDSCs and other myeloid cells 
display same markers . We have recently reported that SSClow-

CD11b+Gr1dim cells, but not SSClowCD11b+Gr1hi cells, rep-
resent authentic monocytic MDSCs in the liver . In addition, 
increased number of monocytic MDSCs was observed in the 
liver of a murine model of non-alcoholic liver disease (NAFLD) . 
This study was aimed to understand the biology of MDSC accu-
mulation in the NAFLD liver . Methods: C57BL/6 mice were fed 
a normal diet or a high-fat diet (NAFLD model) for 3 months . 
Different subtypes of CD11b+Gr-1+ cells were sorted from liver 
non-parenchymal cells by FACS, and cell surface markers were 
analyzed by flowcytometry . To observe the effect of steatosis 
in hepatocytes, Hepa1-6 cells were exposed to 0 .1mM oleic 
acid or palmitic acid . RNA was extracted from the livers and 
Hepa1-6 cells, and gene expression of CCL2 and M-CSF was 
examined by real-time RT-PCR analysis . The protein levels of 
CCL2 and M-CSF were analyzed by immunohistochemistry and 
ELISA . Migratory capacity of monocytic MDSCs was exam-
ined by an in vitro migration assay . Finally, bone marrow cells 
from C57BL/6 mice were cultured with M-CSF for 3 days, 
and induction of monocytic MDSCs was analyzed by flowcy-
tometry . Results: Among the CD11b+Gr-1+ cells in the liver, 
monocytic MDSCs, but not other subsets of cells, express CCR2 
and CD115 (CSF-1-R) on their surface . The mRNA and protein 
levels of CCL2 and M-CSF were higher in the livers of NAFLD 
mice than in those of control mice . These results were confirmed 
by using Hepa1-6 cells supplemented with fatty acid . The in 
vitro migration assay showed that monocytic MDSCs migrated 
in response to CCL2 in a dose-dependent manner . In addition, 
increasing number of monocytic MDSCs were observed in cul-
tures grown in the presence of M-CSF in a dose-dependent 
manner . Conclusion: The CCL2-CCR2 pathway might contrib-
ute to migration of monocytic MDSCs in the steatotic liver . In 
addition, increased M-CSF levels in the steatotic liver might 
contribute to the induction of monocytic MDSCs . These results 
suggest that targeting of these key molecules is a rational strat-
egy for regulating the immune environment in NAFLD .
Disclosures:
Teru Kumagi - Grant/Research Support: EA Pharma Co ., Ltd .
The following people have nothing to disclose: Masanori Abe, Liying Yao, 
Yoshiko Nakamura, Teruki Miyake, Yusuke Imai, Takao Watanabe, Yohei Koi-
zumi, Osamu Yoshida, Yoshio Tokumoto, Masashi Hirooka, Yoichi Hiasa

1044
IFNλ3 enhances poly(I:C)-induced type-I IFN induction 
and DC maturation
Yuika Innami, Masao Honda, Kazuhisa Murai, Tetsuro Shimak-
ami, Takayoshi Shirasaki, Seishi Murakami, Shuichi Kaneko; 
Kanazawa University, Ishikawa, Japan
Objective: Single nucleotide polymorphisms of the interleukin 
28B (IL28B; interferon [IFN] λ3) gene are strongly associated 
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with sustained virological response rates when treating patients 
with chronic hepatitis C with PEGylated interferon and riba-
virin combination therapy . Moreover, the IL28B genotype is 
potentially associated with the outcome of direct antiviral agent 
treatment in patients with decompensated cirrhosis and liver 
transplantation . Although IFNλ3 is expressed in BDCA3+ den-
dritic cells (DCs), its functional relevance in the innate immune 
response has not been clarified fully . Methods: IFNλ3 knockout 
(KO) mice were generated, and wild-type (WT) and IFNλ3 
KO mice were injected with polyinosinic-polycytidylic acid 
(poly[I:C]) via the tail vein . At 48 h after injection, immune cells 
such as DCs, natural killer (NK) cells, and T cells in the liver 
were evaluated by fluorescence-activated cell sorting (FACS) 
analysis . For bone marrow-derived dendritic cell (BMDC) gen-
eration, bone marrow cells were cultured in media contain-
ing GM-CSF for 7 days . BMDCs were pretreated with IFNλ3 
recombinant protein (r-IFNλ3) or an IFNλ3 neutralizing anti-
body (Ab-IFNλ3), and these cells were then stimulated with 
poly(I:C) . Results: To determine whether IFNλ3 is associated 
with immune cell activation in vivo, WT and IFNλ3 KO mice 
were stimulated with poly(I:C) and then the number of immune 
cells in the liver was analyzed . In IFNλ3 KO mice, the number 
of DCs, NK, and T cells was significantly decreased under 
stimulation with poly(I:C) compared with WT mice . To inves-
tigate the effects of IFNλ3 on type-I IFN induction, BMDCs 
derived from WT mice were stimulated by poly(I:C) in the pres-
ence or absence of pretreatment with r-IFNλ3 or Ab-IFNλ3 . 
Pretreatment with r-IFNλ3 significantly enhanced poly(I:C)-in-
duced IFNβ induction . Inversely, pretreatment with Ab-IFNλ3 
significantly suppressed IFNβ induction . In addition, IFNβ 
induction by poly(I:C) was significantly reduced in primary 
mouse hepatocytes derived from IFNλ3 KO mice compared 
with WT mice . Next, we evaluated the effects of IFNλ3 on DC 
maturation . Upon stimulation with poly(I:C), BMDCs derived 
from IFNλ3 KO mice exhibited lower expression levels of acti-
vation markers of DCs such as CD86 and MHC class II when 
compared with WT mice . Conclusion: These results suggest 
that IFNλ3 plays an important role in the DC-mediated immune 
response . We expect that IFNλ3 has therapeutic potential not 
only for hepatitis B/C virus infections but also for cancer immu-
notherapy in hepatocellular carcinoma . 
Disclosures:
Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., Co ., 
Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., Inc, 
Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., Inc, 
Takeda ., Co ., Inc, Otsuka„ÄÄPharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer 
Japan, Eli lilly Japan
The following people have nothing to disclose: Yuika Innami, Masao Honda, 
Kazuhisa Murai, Tetsuro Shimakami, Takayoshi Shirasaki, Seishi Murakami

1045
IL10 associated downstream signalling pathways play 
a central role in severe monocyte dysfunction during 
acute-on-chronic liver failure. 
Hannelie Korf2, Johannie du Plessis2, Johannes van Pelt2, Frederik 
Nevens1,2, Schalk Van Der Merwe1, Elien De Smidt3; 1Hepatology, 
University of Leuven, Leuven, Belgium; 2Laboratory of Hepatology, 
University of Leuven, Leuven, Belgium; 3Laboratory of Endocrinol-
ogy, University of Leuven, Leuven, Belgium
Objective: Acute-on-chronic liver failure (ACLF) is character-
ized by rapid deterioration of liver function in cirrhosis which 
often precipitates organ failure . ACLF is associated with severe 
immunodysfunction where immune activation and paresis 
often co-exist . This dysregulated immune state leads to severe 
monocyte dysfunction that may precipitate bacterial infections . 
Although ACLF as disease entity has attracted much attention, 

little is known about the molecular mechanisms responsible 
for altered monocyte function in this condition . Design: We 
studied 64 patients with biopsy proven alcoholic liver disease 
(n=19 decompensated cirrhosis, n=23 alcoholic hepatitis, 
n=22 ACLF) and 7 controls . Blood was obtained at admis-
sion for biochemical tests, gene expression of PBMC’s, flow 
cytometry and functional monocyte assays and plasma was 
used to determine cytokine/chemokine levels . In addition we 
isolated CD14pos monocytes from 4 donors and 5 well-char-
acterized ACLF patients and determined gene expression by 
NextGen sequencing to characterize key molecular factors 
associated with monocyte dysfunction using pathway analysis . 
Additionally functional assays were performed with healthy or 
ACLF monocytes in the presence or absence of normal or ACLF 
serum . Results: We observed decreased expression of HLA-DR, 
TLR2 and TLR4 within the classical monocyte subset and ele-
vated numbers of IL10 producing intermediate monocytes in 
ACLF . Functional analysis of total PBMC and isolated CD14pos 

monocytes showed severely impaired phagocytosis and oxida-
tive burst in ACLF . Increased IL10 gene expression by PBMC’s 
and elevated IL10 plasma levels in ACLF were associated 
with decreased survival at 3 and 6 months . Pathway analy-
sis revealed significant downregulation of genes associated 
with immunological processes such as monocyte phagocytosis, 
cytokine-cytokine interactions and response to bacterial infec-
tion . Importantly, culturing healthy monocytes in ACLF serum 
induced an ACLF dysfunctional phenotype . Conversely, cultur-
ing ACLF-monocytes in healthy plasma reversed the ACLF phe-
notype and restored phagocytosis . Finally, our data indicated 
a central role for IL10 in the molecular pathways associated 
with ACLF . Conclusion:  ACLF is associated with severe immune 
dysfunction . Inducing an ACLF signature in healthy monocytes 
using ACLF serum-containing media and reversing monocyte 
dysfunction of ACLF monocytes using normal serum containing 
medium suggests a circulating factor promotes this syndrome . 
IL10 associates with more severe immune dysfunction and poor 
survival in ACLF while expression analysis suggests a crucial 
role for IL10 as driver of this condition .
Disclosures:
Frederik Nevens - Consulting: MSD, CAF, Intercept, Gore, BMS, Abbvie, 
Novartis, Durect, Janssens-Cilag, Ono Pharma, Promethera Biosciences; Grant/
Research Support: Ferring, Roche, Astellas, Novartis, Janssen-Cilag, Abbvie
The following people have nothing to disclose: Hannelie Korf, Johannie du Ples-
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Neutrophil-specific production of interferon-λ1 is defi-
cient in advanced alcohol-related liver cirrhosis
Jennifer M. Ryan1,2, Antonio Riva2,3, Gavin Wright4, Alex Evans5, 
Debbie L. Shawcross1, Roger Williams2,3, Shilpa Chokshi2,3; 1Insti-
tute of Liver Studies, King’s College London at King’s College Hos-
pital, London, London, United Kingdom; 2Institute of Hepatology, 
Foundation for Liver Research, London, London, United Kingdom; 
3Faculty of Life Sciences and Medicine, King’s College London,, 
London, United Kingdom; 4Basildon and Thurrock University Hos-
pitals, Basildon,, Basildon, United Kingdom; 5Department of Gas-
troenterology, Royal Berkshire Hospital, Reading, United Kingdom
Introduction Neutrophil dysfunction is closely correlated to 
the susceptibility to bacterial infection observed in alcohol-re-
lated cirrhosis (ARC) . This has primarily thought to be con-
sequent to their defective phagocytosis and reactive oxygen 
species (ROS) production . Emerging evidence suggests that 
type III interferons, IFN-λ1, -λ2 and -λ3, possess anti-pathogen, 
anti-cancer and immuno-modulatory properties . The interplay 
between IFN-λ and neutrophils both in health and ARC has not 
been examined . Aims To explore whether neutrophils produce 
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or respond to IFN-λ in health and in ARC . Methods Whole 
blood from healthy controls (HCs)(n=8) and patients with 
ARC(n=11), median Child Pugh score 10, were cultured with/
without E. coli. 2 patients had superimposed alcoholic hepatitis 
(DF>32) . RNA was then extracted from both isolated neutro-
phils and total leukocyte fractions and quantitative PCR for 
IFN-λ1, -λ2/3, IFN-λ receptor and RPLP0 (endogenous control) 
performed . Patient whole blood was incubated with IFN-λ1, 
-λ2, or -λ3 and examined for expression of neutrophil CD182, 
PSGL-1, CD11b, TLR4, TLR2, CD16, CD14, CD62L . Phagocy-
tosis and ROS production were also assessed by FACS . Results 
The most notable findings were seen in the neutrophil mRNA 
expression of IFN-λ1 . Amongst the patients 2 groups emerged; 
those who did not have E. coli-stimulated induction of IFN-λ1 
(Group 1) and those who did (Group 2), although at a lower 
level than the HCs . E. coli-stimulated neutrophil expression of 
IFN-λ1 in Group 1 was significantly less than in HC and Group 
2 (p<0 .0001) . We observed that E. coli-challenged production 
of IFN-λ1 in the leukocyte fraction was also compromised in 
Group 1 . Group 1 had significantly higher Child-Pugh scores 
and AST compared to Group 2 (p=0 .022 and p=0 .015, 
respectively) . The profound difference we observed with IFN-λ1 
between the groups was not seen in the neutrophil or leucocyte 
expression of IFN-λ2/3 and IFN-λ receptor expression . The 
addition of IFN-λ did not significantly alter neutrophil phago-
cytosis, burst or cell surface receptor expression . Conclusion 
For the first time we identify neutrophils as producers of innate 
type III interferons, reveal a previously unknown deficient IFN-λ 
production in ARC and confirm an IFN-λ response in bacterial 
infection . Further elucidation of these mechanisms may have 
important implications for therapeutic developments in an era 
of multi-drug resistance .
Disclosures:
Debbie L . Shawcross - Advisory Committees or Review Panels: Norgine; Grant/
Research Support: Norgine; Speaking and Teaching: Norgine 
The following people have nothing to disclose: Jennifer M . Ryan, Antonio Riva, 
Gavin Wright, Alex Evans, Roger Williams, Shilpa Chokshi

1047
HBV and DNA Triggers a Rapid Intrinsic Innate Cytokine 
Response in Hepatocytes through NF-κB
Masato Yoneda3,2, Satoru Saito2, Eugene R. Schiff3, Emmanuel 
Thomas1; 1Schiff Center for Liver Diseases, Syllvester Compre-
hensive Cancer Center, Department of Cell Biology, University 
of Miami Miller School of Medicine, Miami, FL; 2Department of 
Hepatology, Yokohama City University, Yokohama, Japan; 3Schiff 
Center for Liver Diseases, University of Miami Miller School of 
Medicine, Miami, FL
Background: Cell intrinsic innate immunity provides a rapid first 
line of defense to thwart invading viral pathogens through the 
production of antiviral cytokines and inflammatory chemokines . 
However, the presence of many of these signaling pathways 
in the liver and their role in HBV pathogenesis is unknown . 
Recent identification of intracellular DNA sensing pathways 
and involvement in numerous diverse disease processes includ-
ing viral pathogenesis and carcinogenesis suggests a role for 
these processes in HBV infection that has a DNA genome . 
Methods: In order to characterize HBV intrinsic innate immune 
responses and the role of DNA and RNA sensing pathways 
in the liver during recognition of HBV, we utilized in vivo and 
in vitro models including analysis of gene expression in liver 
biopsies from HBV infected patients . In addition, mRNA and 
protein expression was measured in HBV stimulated and DNA 
treated hepatoma cell lines (HepG2, HepG2 .2 .15, HepG2-
NTCP and HepaRG) and primary human hepatocytes (PHHs) . 

Specific RNA and DNA dependent innate and inflammatory 
pathways, such as RIG-I/MDA5 and IFI16/cGAS signaling, 
were studied as well as additional pathways involving the pro-
duction of interferon and chemokines such as IP-10 and CCL5 
that may drive subsequent liver disease . siRNA experiments 
were utilized to determine the signaling pathways involved 
in HBV recognition . Microarray analyses was used to charac-
terize global transcriptome changes in HBV infected primary 
human hepatocytes . UV inactivation of HBV was utilized to 
determine effects observed from viral replication . Results: HBV 
and foreign DNA results in a rapid innate immune responses in 
hepatocytes characterized by the production of inflammatory 
chemokines at the mRNA and protein levels . Analysis of liver 
biopsies from HBV-infected patients supported a correlation 
among hepatic expression of specific antiviral genes including 
IP-10 and CCL5 . In addition, HBV elicits a much broader range 
of gene expression alterations as demonstrated by microarray 
analysis . The induction of chemokines, including IP-10, was 
mediated predominantly by MDA5 and NF-kB-dependent path-
ways following HBV stimulation . Conclusion: HBV stimulated 
pathways predominantly activate an inflammatory response 
that would promote the development of hepatitis where as HCV 
stimulates a much stronger Interferon antiviral response . Under-
standing the mechanism underlying these inflammatory and 
antiviral responses may provide new strategies to trigger non-
cytopathic clearance of cccDNA to ultimately cure patients with 
HBV infection . In addition, these data offer additional insight 
into HBV driven hepatocarcinogenesis .
Disclosures:
Eugene R . Schiff - Advisory Committees or Review Panels: Bristol Myers Squibb, 
Gilead, Merck, Janssen, Salix Pharmaceutical, Pfizer, Arrowhead, Astrazeneca, 
CVS; Consulting: Acorda; Grant/Research Support: Bristol Myers Squibb, ABB-
VIE, Gilead, Merck, Conatus, Medmira, Roche Molecular, Janssen, Orasure 
Technologies, Discovery Life Sciences, Siemens, Beckman Coulter, Siemens, 
Ortho JNH, Intercept, Beckman
The following people have nothing to disclose: Masato Yoneda, Satoru Saito, 
Emmanuel Thomas

1048
HIF-1α activation induces autophagy in macrophages 
and protects from pro-inflammatory cytokine activation 
induced by free fatty acids
Xiaojing Wang, Ambika Pandita, Abhishek Satishchandran, Karen 
Kodys, Aditya Ambade, Gyongyi Szabo; Medicine, University of 
Massachusetts Medical School, Worcester, MA
Background and aims Hypoxia-inducible factors (HIFs) have 
recently been identified as important regulators of immunity 
and inflammation . HIF-1α plays a role in the pathogenesis of 
non-alcoholic steatohepatitis (NASH) where macrophage acti-
vation is a determining event in disease progression . HIF-1α 
is upregulated in NASH in hepatocytes where it induces ste-
atosis; HIF-1α was also found to induce autophagy in fibro-
blasts . However, the role of HIF-1α in macrophages under 
metabolic stress has not been explored . In this study, we 
hypothesized that HIF-1α modulates macrophage autophagy 
in response to free fatty acids . Methods THP-1 macrophages 
were treated with free fatty acids (FFAs: 400mM oleic acid 
plus 200mM palmitic acid) for different time periods . RNA 
levels of HIF-1α and its target genes were examined by qPCR . 
Protein levels of HIF-1α and autophagy related molecules (LC3, 
Beclin-1, P62, mTOR, Bnip3) were examined by western-blot 
and HIF-1α DNA-binding tested by EMSA . HIF-1α silencing 
and overexpression were achieved using HIF-1α siRNA and 
pcDNA3 .0-HA-HIF1α P402A, respectively . Cell supernatants 
were collected and tested by ELISA for pro-inflammatory (TNF-
α, IL-1β, IL-6) and anti-inflammatory cytokines (TGF-β, IL-10) 
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and chemokines (MCP-1) . Results After FFAs treatment of THP-1 
cells, HIF-1α mRNA levels showed a rapid increase followed 
by upregulation of HIF-1α target genes, Bnip3, PAI-1 and Glut-
1 . HIF-1α protein levels and DNA-binding activity were also 
increased upon FFA treatment . FFAs-induced macrophage 
autophagy was indicated by increased protein levels of Bnip3, 
Beclin-1 and LC3-II and decrease in P62 and mTOR levels . 
These events paralleled induction of both pro- and anti-in-
flammatory cytokines in FFA-treated THP-1 cells . Silencing of 
HIF-1α by siRNA resulted in downregulation of Bnip3, Beclin-1 
and LC3-II expression and increased production of pro-inflam-
matory cytokines, TNF-α, IL-1β and MCP-1, with a decrease 
in anti-inflammatory TGF-β suggesting that HIF-1α regulates 
FFAs-induced autophagy as well as inflammation in macro-
phages . Conversely, overexpression of HIF-1α augmented the 
expressions of Bnip3, Beclin-1 and LC3-II, reduced TNF-α and 
MCP-1 and increased TGF-β levels in macrophages providing 
additional evidence for HIF-1α-mediated regulation of auto-
phagy and inflammation in macrophages . Conclusions Our 
results indicate that HIF-1α upregulation plays a protective role 
in macrophage-induced inflammation in NASH by regulating 
autophagy through HIF-1α-Bnip3-Beclin-1 pathway in response 
to free fatty acid stimulation . Our findings highlight the com-
plex role of HIF-1α in macrophage regulation in metabolic 
stress and NASH .
Disclosures:
Gyongyi Szabo - Advisory Committees or Review Panels: Alcohol Research and 
Health (NIAAA), Bile Acid Council, GALAXY Project, Nature Reviews in Gastro 
& Hepatology, NIH ExRNA Program, Prevent Cancer Foundation, Yale Uni-
versity Liver Center, Trek Therapeutics, University of Colorado Alcohol Center, 
University of Southern California Liver Center, University of Pittsburgh, MSTP 
EAB, Cytatx, Glympse Bio, Janssen Research & Development; Board Member-
ship: ACER, Hepatology; Consulting: Novartis, Orbimed, Roviant, Salix, Tobira, 
Verlyx; Grant/Research Support: NIH-NIAAA, BMS, Gilead, Genfit, Genentech, 
University of Florida, Intercept, Tobira, Takeda, Vertex
The following people have nothing to disclose: Xiaojing Wang, Ambika Pandita, 
Abhishek Satishchandran, Karen Kodys, Aditya Ambade

1049
Differential Response of Hepatic Monocyte-derived Mac-
rophages and Kupffer Cells to Bacterial Lipopolysaccha-
ride
Bryan L. Copple, Ryan Albee, Carly Gerhardt, Cheryl Rockwell; 
Pharmacology and Toxicology, Michigan State University, East 
Lansing, MI
The liver contains two distinct populations of macrophages, 
monocyte-derived macrophages (MDMs), which are F4/80low, 
CD11bhi and Kupffer cells which are F4/80hi, CD11blow . 
MDMs primarily reside within and around pre- and post-si-
nusoidal vessels, whereas Kupffer cells reside within the sinu-
soids . MDMs are replenished from myeloid progenitors in the 
bone marrow, whereas Kupffer cells are replenished through 
local proliferation of mature Kupffer cells . Beyond these obser-
vations, there is little information about whether there are func-
tional differences between these macrophage cell types . In 
the present study, we determined whether these two macro-
phage populations produce different levels of cytokines when 
activated with bacterial lipopolysaccharide (LPS) . MDMs and 
Kupffer cells were purified from the livers of mice by using anti-
body-labeled magnetic beads . After digestion of the liver with 
collagenase, dendritic cells were removed by negative selec-
tion with CD11c-labeled magnetic beads . Next, MDMs were 
purified from the liver digest by using magnetic beads labeled 
with Cx3cr1 antibody . Finally, Kupffer cells were purified from 
the remaining digest by using F4/80-labeled magnetic beads . 
Analysis of F4/80 and CD11b content by flow cytometry indi-
cated that the MDMs and Kupffer cells were greater than 90% 

pure . Basal levels of tumor necrosis factor-1α (TNF-α) mRNA 
were 8 .6-fold higher in MDMs when compared to Kupffer cells . 
After treatment of Kupffer cells with LPS, TNF-α, Cxcl1, and 
Cxcl2 were increased 15 .9, 1 .6, and 2 .3-fold respectively . 
Treatment of MDMs with LPS increased TNF-α, Cxcl1, and 
Cxcl2 by 102 .9, 3 .2, and 8 .2-fold respectively, indicating that 
LPS upregulates cytokines to a greater extent in MDMs . Lastly, 
basal levels of inducible nitric oxide synthase were 6-fold 
higher in MDMs when compared to Kupffer cells suggesting 
that MDMs are skewed towards an M1 macrophage pheno-
type . Collectively, these results indicate that MDMs are more 
pro-inflammatory than Kupffer cells, and that MDMs may be the 
main source of cytokines in vivo in the liver after exposure to 
bacterial products, such as LPS .
Disclosures:
The following people have nothing to disclose: Bryan L . Copple, Ryan Albee, 
Carly Gerhardt, Cheryl Rockwell

1050 ♦
Long Term Mortality of Patients with Non-alcoholic Fatty 
Liver Disease (NAFLD)
Pegah Golabi1, Munkhzul Otgonsuren1, Aimal Arsalla2, Madeline 
Erario1, Manirath Srishord1, Zobair M. Younossi1,2; 1Betty and 
Guy Beatty Center for Integrated Research, Inova Health System, 
Falls Church, VA; 2Department of Medicine, Center for Liver Dis-
eases, Inova Fairfax Hospital, Falls Church, VA
BACKGROUND: NAFLD is one of the most common causes of 
chronic liver disease . The long term outcomes of NAFLD in the 
general population setting is not well studied . OBJECTIVES: To 
compare risk of death from all causes as well as from cardio-
vascular and liver-specific causes in NAFLD subject according 
to presence or absence of metabolic syndrome (MS) condi-
tions . METHODS: We used population-based survey, National 
Health and Nutrition Examination Survey-III (NHANES III) and 
its linkage to the National Death Index (NDI) death certificate 
records followed through 31 December 2011 . We examined 
the association of components of MS with mortality in adults 
(aged 20-74) with NAFLD . MS were defined by NCEP-ATP-III 
guideline and NAFLD was identified by hepatic ultrasound 
presence of mild, moderate, or severe grade of steatosis in 
the absence of other causes of liver disease and excessive 
alcohol use . Cox proportional hazards models were used to 
estimate hazard ratios (HRs) with 95% confidence intervals 
(CIs) . RESULTS: The study included 3,613 participants with a 
median follow up of 19 years (INQ=17-20 years) from 1988 
through 2011 . During the follow-up period, 1,039 subjects 
died (370 from cardiovascular diseases and 22 from liver dis-
eases) . The prevalence of NAFLD without any MS was 13%, 
while prevalence of NAFLD with one MS was 28%, with two 
MS was 33%, with three MS was 20%, and with all four MS 
was 6% . In comparison to the absence of any MS conditions, 
HRs for all-cause mortality were 1 .63 (95% CI: 0 .96-2 .79) 
for having one MS condition, 3 .57 (2 .32-5 .49) for two MS 
conditions, 5 .87 (3 .53-9 .75) for three MS conditions, 13 .09 
(7 .49-22 .87) for all four MS conditions . When age and history 
of cardiovascular diseases were mutually adjusted in a model, 
DM was independently associated with increased risk of death 
from all cause and cardiovascular causes (for all-cause mortal-
ity, 1 .78 (1 .51-2 .09) and for cardiovascular diseases cause 
mortality, 1 .83 (1 .35-2 .47)) . In addition, NAFLD with all four 
MS 2 folds increased risk of death from liver-specific cause as 
compared NAFLD without any MS (1 .96: 1 .22-3 .14) . CON-
CLUSIONS: Increasing numbers of metabolic conditions are 
associated with increased risk of mortality in NAFLD . DM is the 
most important predictor of NAFLD .
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1051 ♦
Prospective Prevalence of Non-alcoholic Fatty Liver Dis-
ease (NAFLD) and Non-alcoholic Steatohepatitis (NASH) 
Among a Largely Middle-Aged Population Utilizing 
FibroScan®, Liver MultiScan (LMS), Magnetic Resonance 
Elastography (MRE), and Liver Biopsy: Interim Analysis
Angelo H. Paredes1, Katharine K. Roberts1, Induruwa N. Pathi-
rana1, Allyson E. Cochet1, Pedro A. Manibusan1, Christopher J. 
Lisanti2, Ryan Schwope2, Alan A. George3, Katherine M. Cebe3, 
James K. Aden4, Jennifer M. Aldridge-Whitehead2, Dustin M. 
Thomas5, Stephen A. Harrison1; 1Gastroenterology, Brooke Army 
Medical Center, Fort Sam Houston, TX; 2Radiology, Brooke Army 
Medical Center, Fort Sam Houston, TX; 3Pathology, Brooke Army 
Medical Center, Fort Sam Houston, TX; 4Biomedical Statistics, Insti-
tute for Surgical Research, Fort Sam Houston, TX; 5Cardiology, 
Brooke Army Medical Center, Fort Sam Houston, TX
Background: NAFLD prevalence is estimated to be as high 
as 30-46% in the USA . Large prospective studies are lacking 
correlating demographic, clinical and novel radiographic data 
to histopathology . Methods: Adult patients were prospectively 
enrolled predominantly at the time of referral for routine colon 
cancer screening . They were screened for evidence of NAFLD 
with FibroScan ®, LiverMultiScan (LMS), and MR elastography 
(MRE) . A prior history of liver disease or alcohol ingestion 
greater than the accepted range for NAFLD was considered 
exclusionary . Patients exceeding pre-specified cutoff values on 
any imaging test were offered liver biopsy . Liver biopsies were 
read by an expert pathologist using the Brunt criteria . Results: 
To date, 430 participants have been enrolled, of which 284 
had results available for interim analysis . Mean age: 56±6 
years; mean BMI: 30±5 kg/m2; 57% male; 14% diabetic . The 
prevalence of NAFLD (defined by a proton density fat fraction 
(PDFF) of >5%) among those who completed all radiographic 
studies was 35% (N=284) (Fig . 1) . PDFF values for NAFLD 
patients distributed as follows: 5-10%: 49%; 10 .1-20%: 40%; 
>20%: 11% . One-hundred-seven biopsies have been per-
formed to date: 29 normal, 62 Non-NASHNAFLD and 16 
NASH . Among the NASH patients: 3 stage-0 (0% diabetic), 5 
stage-1 (40% diabetic), 6 stage-2 (67% diabetic), and 2 stage-3 
(100% diabetic) . Patients with diabetes and NAFLD compared 
to non-NAFLD had higher FibroScan™ LSM (p=0 .03), Fibro-
Scan™ CAP (p=0 .0003), steatosis grade (p<0 .0001), and 
fibrosis stage (p=0 .0045) . Among those with NASH vs . non-
NASH NAFLD mean: FibroScan™ LSM 10 .3±1 .4 vs . 5 .8± .24 
kPa(p=0 .005); LIF 2 .6±0 .16 vs . 2 .15±0 .08 (p=0 .02); MRE 
2 .98±0 .28 vs . 2 .2±0 .5 kPa (p=0 .02), MRI cT1 889±7 vs . 
924±16 (p=0 .03) . Conclusion: In adult patients without known 
liver disease interim results from novel radiographic studies 
and liver biopsy confirm the high prevalence of NAFLD in the 
USA .

Disclosures:
Stephen A . Harrison - Advisory Committees or Review Panels: Merck, Nimbus 
Discovery, Fibrogen, Intercept, CLDF, Zafgen, Pfizer; Consulting: NGM Bio-
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1052 ♦
The epidemiology of nonalcoholic fatty liver disease 
(NAFLD) in a US community
Alina M. Allen1, Joseph J. Larson2, Terry M. Therneau2, Gregory 
J. Gores1, Patrick S. Kamath1; 1Gastroenterology and Hepatology, 
Mayo Clinic, Rochester, MN; 2Biomedical Statistics and Informat-
ics, Mayo Clinic, Rochester, MN
Background & Aims: There is a paucity of data regarding 
the incidence of nonalcoholic fatty liver disease (NAFLD) in 
the population . We aim to determine time-trends in NAFLD 
incidence, mortality and cardiovascular (CV) events in a US 
community . Methods: Using the Rochester Epidemiology Proj-
ect database, we constructed a community cohort of subjects 
diagnosed with NAFLD in Olmsted County, MN from 1996 to 
2013 . NAFLD was defined using a diagnostic code algorithm . 
Subjects were followed until April 2016 . Mortality and CV 
outcomes (myocardial infarction, angina, atrial fibrillation and 
cerebrovascular disease) were compared to an age- and sex-
matched control group (1:4) identified from the general pop-
ulation . Multivariable Cox regression analysis was performed 
to determine the impact NAFLD on mortality and CV events . 
Results: A total of 4,124 subjects with NAFLD (median age 52, 
52% female) were identified . Between 1996 and 2013, the 
incidence rate has increased 6 .7-fold, from 48 .6 to 328 .1 per 
100,000 person-years without considerable sex-differences 
(Figure) . Compared to 16,067 age- and sex-matched controls, 
NAFLD subjects were more likely to have diabetes (40% vs 
14%, p<0 .001), hypertension (67% vs 36%, p<0 .001) and 
hyperlipidemia (78% vs 48%, p<0 .001) . NAFLD subjects had 
higher mortality (8 .7% vs 5 .0%) and CV events (21 .1% vs 
10 .3%) . After adjusting for presence of diabetes, hypertension, 
hyperlipidemia in addition to age and sex, NAFLD was inde-
pendently associated with mortality (HR= 2 .45, 95% CI 2 .22-
2 .71 p<0 .001) and CV events (HR= 1 .73, 95% CI 1 .60- 1 .86 
p<0 .001) . Conclusion: In this mostly white population, NAFLD 
incidence is increasing considerably . NAFLD is an independent 
predictor of overall mortality and CV events .
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Fibrosis progression and mortality in non-alcoholic fatty 
liver disease
Olof Elfwén2, Per Stål1, Rolf W. Hultcrantz1, Hannes Hagström1; 
1Center for Digestive Diseases, Unit of Hepatology, Karolinska Uni-
versity Hospital. Department of Medicine, Huddinge, Karolinska 
Institutet, Stockholm, Sweden, Stockholm, Sweden; 2Karolinska 
Institutet, Stockholm, Sweden
Introduction: Non-alcoholic fatty liver disease (NAFLD) is 
the most common liver disease globally . Some patients with 
NAFLD have inflammation in the liver (non-alcoholic steato-
hepatitis; NASH) whereas some only has fatty liver without 
inflammation (non-alcoholic fatty liver; NAFL) . Only NASH and 
not NAFL have previously been considered to have potential 
for progression of fibrosis and development of cirrhosis . Aims: 
To investigate risk factors for progression of fibrosis in patients 
with NAFLD, and the impact of these on subsequent mortality . 
Material and Methods: We identified all patients who had 
undergone a liver biopsy with the finding of NAFLD between 
1971-2015 at the Karolinska University Hospital, Stockholm, 
Sweden . Patients who had performed two liver biopsies more 
than a year a part with a complete data on possible risk fac-
tors, including age, sex, presence of co-morbid diseases, BMI 
and biochemical parameters were identified . The cohort was 
divided into two groups, one with fibrosis progression and one 
without fibrosis progression, and then followed until death or 
the end of the study period . All biopsies were centrally read 
by one expert liver pathologist and were defined as NASH or 
not based on the FLIP algorithm, and scored for fibrosis using 
the NASH CRN system . Differences between parameters in the 
two cohorts were analyzed using the Mann-Whitney u-test for 
continuous variables and with Fischer’s exact test for categori-
cal variables . Results: 60 patients had serial biopsies (median 
interval 8 .4 years, range 1-33 years), with 26 patients (43%) 
having fibrosis progression . Median age at baseline was 46 
years, 62% were male, median BMI was 26 .4 kg/m2 and 
17% had diabetes mellitus type 2 . We found no significant 
risk factors for progression of fibrosis . Among patients with 
fibrosis progression, 54% had NAFL and 46% had NASH 

at baseline . There was no difference in fibrosis progression 
rate between patients with NAFL and NASH at baseline (0 .11 
vs . 0 .15 stages per year, p=0 .91) . After the second biopsy, 
patients were followed for a median of 6 .7 years (range 0-34) . 
Of patients with fibrosis progression, 13 (50%) died during fol-
low up versus 8 (24%) of patients without fibrosis progression 
(p=0 .045) . Conclusions: Both patients with NAFL and NASH 
can have progressive fibrosis and patients with progressive 
fibrosis are at a higher risk for future mortality .
Disclosures:
The following people have nothing to disclose: Olof Elfwén, Per Stål, Rolf W . 
Hultcrantz, Hannes Hagström
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Risk factors for type 2 diabetes mellitus development 
in non-alcoholic fatty liver disease after up to 41 years 
follow-up
Niklas K. Björkström2, Per Stål2, Rolf W. Hultcrantz1, Hannes Hag-
ström1; 1Center for Digestive Diseases, Unit of Hepatology, Kar-
olinska University Hospital. Department of Medicine, Huddinge, 
Karolinska Institutet, Stockholm, Sweden, Stockholm, Sweden; 
2Karolinska Institutet, Stockholm, Sweden
Introduction: Non-alcoholic fatty liver disease (NAFLD) affects 
around 25% of the global population and is highly associated 
with the metabolic syndrome . Many of these patients develop 
type 2 diabetes mellitus (T2DM), and NAFLD patients that do 
develop T2DM are more likely to progress to non-alcoholic 
steatohepatitis (NASH) and liver fibrosis . There is a need for 
diagnostic tools to identify NAFLD patients who are at the high-
est risk of developing T2DM . The aim of this study was to find 
predictive factors for the risk of developing T2DM in NAFLD 
patients . Material and methods: A cohort of 510 patients with 
biopsy-proven NAFLD diagnosed between 1971 and 2009 
was analyzed . Data on development of T2DM were collected 
from electronic and paper patient charts . Biomarkers and clin-
ical parameters at baseline were compared for patients that 
developed T2DM and patients that did not . Hazard ratios (HR) 
for T2DM development for a number of baseline variables were 
calculated using multivariate Cox regression . The final model 
was adjusted for sex, age, hypertension, BMI, triglycerides 
and glucose as well as histological scoring for fat (0-3), lobular 
inflammation (0-3), ballooning (0-2), fibrosis (0-4) and por-
tal inflammation (0-1) . Results: We excluded 81 patients with 
T2DM at baseline and 90 patients with no outcome data, leav-
ing 339 patients for final analysis . At baseline, patients had 
a mean age of 43 .1 years . There were 121 women (35 .7%), 
and patients were in general overweight with a mean BMI of 
27 .4 . During a mean follow-up of 17-5 years (range 0-41), 
121 individuals developed T2DM . Age at time of biopsy (aHR 
1 .04, 95% CI 1 .01-1 .06, p<0 .01), serum triglycerides (aHR 
1 .29, 95% CI 1 .11-1 .49, p<0 .01) and higher stages of fibro-
sis (aHR 1 .44, 95% CI 1 .01-2 .05, p=0 .045) were associated 
with increased risk for T2DM development . Conclusions: Age, 
fibrosis stage and triglycerides are predictive parameters for 
development of T2DM in NAFLD .
Disclosures:
The following people have nothing to disclose: Niklas K . Björkström, Per Stål, Rolf 
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Race and Ethnicity in Patients with Nonalcoholic Fatty 
Liver Disease
Niharika Samala2, Erin K. Hallinan3, David E. Kleiner4, Jay H. 
Hoofnagle1, Rohit Loomba5; 1Liver Diseases Branch, National Insti-
tutes of Health/ NIDDK, Bethesda, MD; 2Medicine, Indiana Univer-
sity School of Medicine, Indianapolis, IN; 3Statistics, John Hopkins 
University Bloomberg School of Public Health, Indianapolis, IN; 
4Pathology, National Institutes of Health/National Cancer Institute, 
Indianapolis, IN; 5Medicine, University of California, San Diego, 
Indianapolis, IN
Background: Nonalcoholic fatty liver disease (NAFLD) is the 
most common cause of liver disease in the US, affecting up to 
a third of adults . The prevalence of NAFLD appears to vary by 
race and ethnicity, but the variation may merely reflect differ-
ences in risk factors, such as obesity, dyslipidemia, diabetes 
and hypertension (i .e . the “metabolic syndrome”) . Using data 
from the NASH CRN cohort study, we assessed variation in 
common risk factors, clinical features and severity of NAFLD 
by race and ethnicity . Methods: The NIDDK NASH CRN 
multicenter cohort study is aimed at helping to elucidate the 
pathogenesis, natural history and therapy of NAFLD . For this 
analysis, 1931 adult subjects were selected who were enrolled 
in NASH CRN and had a liver biopsy, clinical assessment and 
laboratory results within 6 months . Based upon self-reporting, 
patients were categorized as Non-Hispanic White (NHW), 
Hispanic White (HW), Asian, Black, or Other and compared 
in regards to clinical, laboratory and histological features . 
Results: Of the 1931 subjects, 74% were NHW, 7 .3% HW, 
5 .5% Asian, 3 .4% Black and 10% Other . Patients were more 
frequently women, ranging from 63% to 75% in all groups 
except Asians where men slightly outnumbered women (52%) . 
The prevalence of diabetes, hypertension and coronary artery 
disease (CAD), was the highest in Blacks and lowest in HW . 
Mean weights (in kilograms) by group was lowest in Asians 
(80), intermediate in HW (89) and Other (92) and highest in 
NHW (100) and Blacks (102) (p<0 .0001) . A normal body 
mass index (BMI) was most frequent in Asians (15%) and 
least frequent in Blacks (0%) . The NAFLD activity score (NAS) 
increased with increasing BMI category in NHW, Asians and 
Blacks while not changing with BMI in HW and Other . The 
frequency of the PNPLA3 GG genotype was highest in Blacks 
(36%), followed by Asians (31%), NHW (27%) and others 
(27%) and lowest in Hispanics (6%) (p=0 .04) . Proportion of 
patients with definite NASH vs borderline and NAFLD without 
NASH was not significantly different among the groups . Con-
clusion: There were significant differences in clinical features 
associated with NAFLD based on race and ethnicity . There 
was a female predominance in all groups except Asians . Mean 
weight of patients with NAFLD was the lowest for Asians and 
Hispanic Whites, intermediate for Other and Non-Hispanic 
Whites and highest for Blacks . Although Blacks represented a 
small percentage in the cohort, they had a high percentages of 
diabetes, hypertension, CAD and PNPLA3 GG genotype, sug-
gesting a presence of cumulative risk factor burden for devel-
opment of NAFLD in this group .
Disclosures:
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Burden of Nonalcoholic Fatty Liver Disease (NAFLD) in 
the United States
Arun J. Sanyal2, Chris Estes1, Homie Razavi1; 1Center for Disease 
Analysis, Louisville, CO; 2Division of Gastroenterology, Hepatol-
ogy and Nutrition, Department of Internal Medicine, Virginia Com-
monwealth University School of Medicine, Richmond, VA
Background: There is an urgent need to develop a comprehen-
sive and rigorous model of the current and future burden of 
disease due to NAFLD and its impact on health care resource 
utilization to guide policy decisions for health care and drug 
development . Aim: To develop a comprehensive model of 
the burden of disease and its financial impact through 2030 . 
Methods:  The prevalence of NAFLD and its histological sub-
types (NAFL and NASH) were computed from the robust 
national data on trends for obesity and T2DM separately and 
then applying the prevalence rates of NAFL and NASH from 
published literature to these data . The two data sets were inte-
grated to develop a comprehensive model of NAFLD in the US 
population . Transition rates towards cirrhosis, end stage liver 
disease and cancer corrected were computed from a com-
prehensive literature search . Competing mortality from other 
background causes were estimated to assess the impact of 
NAFLD on excess all cause, liver-related and cardiovascular 
deaths . Model results were validated based upon national sur-
veillance data for annual HCC incidence attributable to NASH . 
The analytical approach was similar to a previously published 
study on population health burden (JAMA 2013; 310:591-
606) . Results: If current trends continue, total NAFLD cases will 
increase from 83 million in 2015 to 101 million in 2030, a 
20% increase, while total NASH cases will increase from 16 .5 
million in 2015 to 27 .0 million in 2030, a 65% increase . 
The prevalence of NAFLD in the population aged ≥15 years 
will increase from 30% in 2015 to >33% over the next 15 
years . Among total NASH cases, approximately 20% were 
classified as F3/F4 in 2015, increasing to >29% by 2030 . 
The number of incident NASH-related HCC cases is projected 
at 12 220 in 2030, an increase of nearly 140% as compared 
to 2015 (5150 cases) . The prevalent number of compensated 
and decompensated cirrhosis cases are projected to increase 
180% and 200% from 2015 to 2030 (3 046 200 and 375 
600 cases in 2030), respectively . Projected direct healthcare 
costs for NAFLD-related end stage liver disease will increase 
165% from 9 570 M to 25 380 M USD during 2015-2030 . 
By 2030, liver related mortality is estimated at 78 200 deaths, 
an increase of 200% from 2015 (26 280 deaths) . Conclusions: 
With the projected increase in T2DM and a flattening of obesity 
prevalence, there will be a disproportionate increase in NASH 
over the next 15 years . This will translate in to a substantial 
increase in the burden of cirrhosis, end stage liver disease and 
HCC resulting in a commensurate increase in health care costs .
Disclosures:
Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, Gilead, 
Genfit, Abbott, Ikaria, Exhalenz, Pfizer, Novartis; Consulting: Salix, Immuron, 
Exhalenz, Nimbus, Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD 
Pharma, Islet Sciences, Hemoshear; Grant/Research Support: Salix, Genentech, 
Intercept, Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Con-
tractor: UpToDate, Elsevier; Management Position: Sanyal Biotechnology
Homie Razavi - Grant/Research Support: Gilead, Abbvie; Management Position: 
Center for Disease Analysis
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1057
Expression of MMP-1 in hepatic progenitor cells is a 
significant biomarker of human early nonalcoholic ste-
atohepatitis
Hiroaki Yokomori1, Yutaka Inagaki2,5, Wataru Ando3, Masaya 
Oda4, Isao Okazaki6; 1Internal Medicine, Kitasato University 
Medical Center, Saitama, Japan; 2Center for Matrix Biology 
and Medicine, Tokai University Graduate School of Medicine, 
Isehara, Japan; 3Department of Pharmaceutical Science, Kitasato 
University, Tokyo, Japan; 4Organized Center of Clinical Medicine, 
Sanno Medical Center, International University of Health and Wel-
fare, Tokyo, Japan; 5Department of Regenerative Medicine, Tokai 
University Graduate School of Medicine, Kanagawa, Japan; 6Inter-
nal Medicine, Sanno Hostital, International University of Health 
and Welfare Hospital, Tokyo, Japan
BACKGROUND & AIMS: Nonalcoholic fatty liver diseases 
(NAFLD) include nonalcoholic fatty liver (NAFL) and nonalco-
holic steatohepatitis (NASH) . The latter is characterized by the 
presence of hepatic steatosis and inflammation accompanied 
by hepatocyte injury with or without fibrosis . Human matrix 
metalloproteinase-1 (MMP-1) has been shown to contribute 
to the regression of experimental liver fibrosis when ectopi-
cally expressed in rodents . Actually, MMP-1 accelerates tissue 
fibrosis in human NASH study as we have recently shown 
significant upregulation of MMP-1 expression in advanced 
stages of NASH (J Mod Hum Pathol 2016) . This study was 
conducted to evaluate the significance of MMP-1 expression 
as a diagnostic marker of early NASH . METHODS: Eleven 
samples from histologically proven early NASH and NAFL 
specimens were examined along with five normal liver spec-
imens . To discriminate the cell types expressing MMP-1, dual 
immunohistochemical staining was performed using antibodies 
recognizing MMP-1 and a specific marker for either Kupffer 
cells (KCs), capillary endothelial cells, hepatic stellate cells, 
and hepatic progenitor cells (HPCs) . Precise localization of 
MMP-1 was examined by immunoelectron microscopy (IEM) . 
Serum MMP-1 levels were measured by fluorescent beads-
based immunoassay . MMP-1 expression was also examined 
using Western blot analyses . RESULTS: MMP-1 expression in 
normal and NAFL liver specimens was observed in a few num-
ber of KCs, sinusoidal endothelial cells and blood vessels with 
extremely weak immunoreactivity . In the early stage of NASH, 
MMP-1 was localized predominantly in KCs and monocytes, 
and was partially localized in HPCs . MMP-1 immunoreactive 
products were visualized by IEM on the abluminal portion of 
cell membranes of Kupffer cells, monocytes, and HPCs . Serum 
MMP-1 concentrations in patients with early stages of NASH 
(1 .57±0 .50 ng/ml) showed a higher tendency compared with 
those in healthy persons (0 .84±0 .16 ng/ml) . CONCLUSIONS: 
Increased MMP-1 expression is associated with disease pro-
gression in early stages of NASH . Our results show that HPCs 
with MMP-1 expression might contribute to the repair and 
regeneration of early NASH liver . Serum levels of MMP-1 are 
useful as a marker to detect HPCs response in the early stage 
of NASH . MMP-1 is a promising biomarker and a therapeutic 
target for NASH .
Disclosures:
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1058
Prospective Comparison between Transient Elastogra-
phy, Supersonic Shear Imaging, and ARFI Imaging for 
Predicting Fibrosis in Subjects with NAFLD
Won Kim1, Myoung Seok Lee2, Young Ho So2, Jung Ho Kim3, 
Sae Kyung Joo1, Yong Jin Jung1; 1Department of Internal Medicine 
and Liver Research Institute, Seoul Metropolitan Government Seoul 
National University Boramae Medical Center, Seoul, Korea (the 
Republic of); 2Radiology, Boramae Medical Center, Seoul, Korea 
(the Republic of); 3Pathology, Boramae Medical Center, Seoul, 
Korea (the Republic of)
Background and Aims: To compare the diagnostic performance 
of transient elastography (TE), supersonic shear-wave imaging 
(SSI), and acoustic radiation force impulse imaging (ARFI) for 
staging fibrosis and to identify clinical factors which affect liver 
stiffness measurement (LSM) in a prospective NAFLD cohort . 
Methods: Ninety-four subjects with biopsy-proven NAFLD 
were included . For each subject, liver stiffness was measured 
using TE, SSI, and ARFI within 1 month of liver biopsy . The 
diagnostic performance for staging liver fibrosis was evalu-
ated using receiver operating characteristic (ROC) analysis . 
Anthropometric data using fat-amount CT and bioelectrical 
impedance analysis were evaluated as covariates influencing 
LSM by regression analyses . Results: All LSM modalities were 
correlated with fibrosis stages (p<0 .001) and exhibited similar 
performance for staging fibrosis (p>0 .05); the areas under the 
ROC curves for TE (kPa), SSI (m/s, kPa), and ARFI (m/s) were 
0 .757, 0 .761, 0 .759, and 0 .657 for significant fibrosis (≥F2), 
0 .870, 0 .816, 0 .809, and 0 .873 for advanced fibrosis (≥F3), 
and 0 .882, 0 .900, 0 .906, and 0 .920 for cirrhosis (F4) . ARFI 
tended to be more specific and SSI tended to be more sensitive 
in differentiating each fibrosis stage with their best diagnos-
tic performance . Anthropometric data were correlated with 
failure or unreliability of LSM, especially in SSI . In regression 
analysis, anthropometric data might be confounders in LSM 
using SSI, while serum liver injury-related markers might be 
confounders in LSM using TE and ARFI . Conclusions: Diagnostic 
performances of individual LSM modalities for staging fibrosis 
in NAFLD were not significantly different . TE or ARFI might fit 
better for suspicion of advanced fibrosis, while TE or SSI might 
be more advantageous for suspicion of mild fibrosis . Pre-LSM 
anthropometric evaluation may help predicting LSM reliability, 
especially in SSI . Keywords : Steatosis, Fibrosis, Shear-wave 
velocity, Elastometry, Non-alcoholic fatty liver
Disclosures:
The following people have nothing to disclose: Won Kim, Myoung Seok Lee, 
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1059
The U.S. Fatty Liver Index and Fatty Liver Index as 
Potential Steatosis Markers Predict Liver Disease Mortal-
ity in the U.S. Population
Aynur Unalp-Arida1, Constance E. Ruhl2; 1National Institute of Dia-
betes and Digestive and Kidney Diseases, Bethesda, MD; 2Social 
& Scientific Systems, Inc., Silver Spring, MD
Fatty liver disease is common and contributes to premature 
death . We examined whether the U .S . fatty liver index (USFLI) 
(Ruhl, Aliment Pharmacol Ther, 2015;41:65) and fatty liver 
index (FLI), serum markers of steatosis, were associated with 
increased overall and cause-specific mortality in a U .S . popula-
tion-based prospective survey with up to 23 years of linked-mor-
tality data . Methods: We studied 6,876 fasted viral hepatitis 
negative adult participants in the third U .S . National Health 
and Nutrition Examination Survey (NHANES), 1988-1994 . 
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Intermediate and high steatosis probabilities were defined 
based on published cut-offs . Participants were passively fol-
lowed for mortality, as identified by death certificate underly-
ing or contributing cause diagnoses, by linkage to National 
Death Index records through 2011 . Hazard rate ratios (HR) 
for mortality were calculated using Cox proportional hazards 
regression to adjust for common mortality risk factors . Results: 
The prevalence of intermediate and high steatosis probability 
using the USFLI as a marker was 36 .8% and 20 .4%, respec-
tively . During follow-up, there were 1,939 deaths from all 
causes and 59 with liver disease, including primary liver can-
cer . A high USFLI was associated with increased liver disease 
mortality in age-adjusted analysis (HR, 9 .3; 95% CI, 2 .9-30 .2) . 
With multivariate adjustment, the risk was further increased 
(Figure) . A high FLI was also associated with increased liver 
disease mortality (Figure) . There was no association of a higher 
USFLI or FLI with all-cause, cardiovascular disease, cancer, or 
diabetes mortality in multivariate-adjusted analyses (Figure) . 
Conclusions: In the U .S . population, a higher steatosis proba-
bility using the USFLI or FLI was independently associated with 
increased liver disease mortality, but not with other mortality 
outcomes . Liver health management with steatosis risk stratifi-
cation merits further study .

Disclosures:
The following people have nothing to disclose: Aynur Unalp-Arida, Constance 
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1060
Upregulated palmitic acid absorption with altered 
intestinal transporters in non-alcoholic steatohepatitis 
(NASH)
Hiroki Utsunomiya, Yasunori Yamamoto, Eiji Takeshita, Yoshio 
Tokumoto, Fujimasa Tada, Teruki Miyake, Masashi Hirooka, 
Masanori Abe, Teru Kumagi, Bunzo Matsuura, Yoshio Ikeda, Yoi-
chi Hiasa; Departments of Gastroenterology and Metabology,, 
Ehime University Hospital, Toon, Japan
Background & Aims: Saturated fatty acids (SFA) are import-
ant risk factors for the development of NASH via endoplasmic 
reticulum stress and oxidative stress . Major sources of hepatic 
SFA are adipose tissue, hepatic lipogenesis de novo, and diet . 
Reports indicate that amounts of SFA derived from adipose tis-
sue and de novo lipogenesis increase in NASH, but changes in 
dietary SFA absorption are unclear . Thus, we aimed to clarify 
changes in the absorption of dietary palmitic acid, a com-
mon dietary SFA that induces hepatic inflammation . We also 
assessed their association with the pathogenesis of NASH . 
Patients and Methods: This study included 33 controls as well 
as 32 and 41 patients with Brunt stages 1-2 and 3-4 defined as 

early (e-NASH) and advanced (a-NASH) NASH, respectively . 
Palmitate labeled with 13C was administered directly into the 
duodenum using gastrointestinal endoscopy to avoid delays 
resulting from delivery via the stomach . Breath levels of 13CO2 
were then measured to quantify metabolized SFA before and 
every 30 min after administration for the next 360 min . The 
expression and locations of SFA transporters were assessed 
in jejunal biopsy samples by Western blotting and immunohis-
tochemical staining . Associations between breath 13CO2 lev-
els and hepatic steatosis, fibrosis, and insulin resistance were 
evaluated from laboratory tests, elastography, and liver histol-
ogy . Results: Significantly more 13CO2 was excreted over the 
360 minutes in patients with e-NASH than in controls (P<0 .01) 
and only during the early phase (0-120 min) of patients with 
a-NASH compared with controls (P<0 .01) . Western blotting 
revealed higher levels of glycosylated CD36 and microsomal 
triglyceride transfer protein (MTTP) in patients with e-NASH 
and a-NASH than in controls . Immunohistochemical staining 
revealed strong glycosylated CD36 expression in blood ves-
sels . The excretion of 13CO2 by patients with e-NASH during 
the early phase (AUC 0-120 min‰) positively correlated with 
laboratory values such as type IV collagen 7s (r=0 .626) and 
correlated with the controlled attenuation parameter (CAP) 
(r=0 .505) and liver stiffness measurements (LSM) (r=0 .697) 
determined by elastography . Additionally, AUC 0-120 min‰ 
was significantly increased in Brunt stage 2 than in stage 1 
(P=0 .002) . The amount of excreted 13CO2 during the late 
phase (AUC 120-360 min‰) positively correlated with insu-
lin (r=0 .556) and HOMA-IR (r=0 .436) . Conclusion: Dietary 
palmitic acid absorption was upregulated in the jejunum and 
apparently associated with the clinicopathological features of 
patients with e-NASH .
Disclosures:
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Serum Nitrotyrosine is Independently Associated with 
the Presence of Coronary Artery Disease in Patients with 
Nonalcoholic Fatty Liver Disease (NAFLD)
Elzafir Elsheikh1,2, Azza Karrar1,2, Sean C. Felix2, Hussain Allawi2, 
Mehmet Sayiner2, Thomas Jeffers2, Zahra Younoszai2, Munkhzul 
Otgonsuren2, Andrei Racila2, Brian P. Lam2, Jason Poff2, Bryan 
Raybuck3, Lynn Gerber3, Zobair M. Younossi1,2; 1Center For Liver 
Disease, Department of Medicine, Inova Fairfax Hospital, Falls 
Church, VA; 2Betty and Guy Beatty Center for Integrated Research, 
Inova Health System, Falls Church, VA; 3Department of Medicine, 
Inova Fairfax Hospital, Falls Church, VA
Background and Aim: Nonalcoholic fatty liver disease (NAFLD) 
is associated with an increased risk of coronary artery disease 
(CAD) . The underlying mechanism linking NAFLD to CAD is not 
entirely clear . Nitrotyrosine has been identified as a marker of 
inflammation and Nitric Oxide (NO) production . Our aim was 
to assess the role of nitrotyrosine as a potential link between 
hepatic steatosis and atherosclerosis . Methods: We prospec-
tively enrolled 155 patients undergoing elective coronary angi-
ography for suspicion of CAD . After informed consent, each 
patient underwent hepatic ultrasound (US) . Additionally, clini-
cal data and fasting serum was obtained . Coronary angiogra-
phy (CA) results were obtained and US images were read by a 
central radiologist . NAFLD was defined as presence of hepatic 
steatosis by US in the absence of other causes of liver disease 
and excessive alcohol use . According to CA findings, patients 
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were divided into NAFLD with CAD (n=59), NAFLD with min-
imal luminal irregularity (MLI) with <10% stenosis of coronary 
arteries (n=50), and NAFLD without CAD (n=46) . Concentra-
tions of the nitrotyrosine (nM) endothelial nitric oxide synthase 
(eNOS) (pg/mL) were determined in the serum using ELISA 
assays . Results: Nitrotyrosine levels were highly expressed in 
NAFLD patients with CAD (90%) and those with NAFLD with 
MLI (92%) as compared to patients with NAFLD without CAD 
(72%) (p=0 .02 and p<0 .01) . Multivariate analysis showed 
that, nitrotyrosine [OR: 6 .03 (95% CI: 1 .69-21 .60)], age [OR: 
1 .1 (95% CI: 1 .04-1 .17)],and history of hyperlipidemia [OR: 
9 .48 (95% CI: 2 .78-32 .30)] were independently associated 
with increased risk of CAD in NAFLD patients . Furthermore, 
nitrotyrosine negatively associated with high density lipoprotein 
(r=-0 .26; p<0 .01) but positively associated with Triglyceride 
level (r=0 .22; p=0 .01) . The levels of eNOS were not signifi-
cantly associated with CAD in NAFLD . Conclusions: Increased 
levels of serum nitrotyrosine in NAFLD may be associated with 
risk of CAD . Since eNOS levels did not increase, the source of 
nitrotyrosine is potentially from pathological production of NO 
by the inducible nitric oxide synthase (iNOS) .
Disclosures:
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The following people have nothing to disclose: Elzafir Elsheikh, Azza Karrar, 
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Predictors of Nonalcoholic Fatty Liver Disease (NAFLD) 
and Advanced Fibrosis Stage 3-4 in Patients with 
NAFLD in the United States: Results of a Population 
Based Sample of 6,000 Patients
Michael H. Le2, Pardha Devaki3, Nghiem B. Ha4, Dae Won Jun5, 
Helen S. Te6, Ramsey Cheung1,7, Mindie H. Nguyen1; 1Division 
of Gastroenterology and Hepatology, Stanford University Medical 
Center, Palo Alto, CA; 2Stanford University School of Medicine, 
Stanford, CA; 3Digestive Diseases Institute, Cleveland Clinic, Cleve-
land, OH; 4School of Medicine, University of California Davis, 
Sacramento, CA; 5Department of Gastroenterology, Hanyang Uni-
versity Medical Center, Seoul, Korea (the Republic of); 6Section 
of Gastroenterology, Hepatology and Nutrition, Department of 
Medicine, University of Chicago Medicine, Chicago, IL; 7Division 
of Gastroenterology and Hepatology, Veterans Affairs Palo Alto 
Health Care System, Palo Alto, CA
Background: Overall mortality in patients with NAFLD is not 
increased except for NAFLD patients with significant fibrosis . 
However, predictors of significant fibrosis in NAFLD have not 
been widely examined . We conducted a study to determine 
the predictors of NAFLD and high risk of fibrosis stage 3-4 
in NAFLD patients in the general United States population 
using the National Health and Nutrition Examination Survey 
(NHANES) conducted from 1999-2012 . Methods: NAFLD was 
defined by the United States Fatty Liver Index (U .S . FLI; inclusive 
of age, ethnicity, GGT, waist circumference, fasting insulin and 
glucose) . Included were those age ≥18 years who attended a 
medical examination after fasting . Participants were excluded 
if they tested positive for viral hepatitis, had significant alcohol 
use, or had missing data on either of the above or U .S . FLI 
data . We used the NAFLD fibrosis score (NFS) to determine 
risk of fibrosis stage 3-4 . Results: Of the 16,644 fasted persons 
age ≥18 years who attended a medical examination, 6000 
persons met our inclusion and exclusion criteria; of which, 
30% had NAFLD . Subjects with NAFLD were older (53±17 
vs 47±17; p<0 .001), more likely male (59 .2% vs 45 .5%; 

p<0 .001), Mexican American (9 .0% vs 4 .9%; p<0 .001), and 
had lower income (37 .0% vs 30 .9%; p<0 .001) . Significant 
independent predictors of NAFLD were age ≥60 years, male 
sex, Mexican American ethnicity, high BMI, diabetes mellitus 
(DM; both controlled and uncontrolled), and metabolic syn-
drome (Table 1) . Among the NAFLD population, 10 .3% had 
a high probability of fibrosis stage 3-4 (NFS>0 .676) . Signifi-
cant independent predictors of high risk of stage 3-4 fibrosis 
in subjects with NAFLD were age ≥40 years, high BMI, and 
DM (both controlled and uncontrolled) (Table 1) . Conclusions: 
Older, obese, and diabetic patients with NAFLD are at higher 
risk of having stage 3-4 fibrosis and should be targeted for 
additional intervention .
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Circulating microRNAs as markers for liver histological 
lesions in patients with nonalcoholic steatohepatitis
Nandita Sarkar1, Annapoorna Gururajan1, Biao Li1, Zhaoshi 
Jiang1, Ren Xu1, Constantine S. Djedjos1, Scott Patterson1, Robert 
P. Myers1, Zachary D. Goodman2, Michael R. Charlton3, Nezam 
H. Afdhal4, Rohit Loomba5; 1Gilead Sciences, Inc., Foster City, 
CA; 2Inova Fairfax Hospital, Falls Church, VA; 3Intermountain 
Medical Center, Salt Lake City, UT; 4Harvard Medical School, 
Boston, MA; 5University of California San Diego, San Diego, CA
Background: MicroRNAs (miRs) are small, non-coding RNA 
molecules that are involved in post-transcriptional regulation 
of gene expression and have been implicated in the patho-
genesis of nonalcoholic steatohepatitis (NASH) . Our objec-
tive was to determine their utility as noninvasive markers of 
NASH-related liver histological lesions . Methods: Differential 
miR analysis was performed on plasma samples from 72 sub-
jects with suspected NASH (sNASH) who failed screening for 
a phase 2 trial evaluating GS-4997, an inhibitor of apoptosis 
signal-regulating kinase 1 (ASK1) (mean age 52 years, 36% 
male, mean BMI 36 kg/m2), and 50 age-/sex-matched con-
trols (mean BMI 26 kg/m2) . miRs were isolated with a spike-in 
control using a total RNA isolation kit (Norgen Corp, Canada) . 
Complementary DNA was generated using the QuantiMir kit 
and 380 miRs were measured by qPCR using miRnome Profiler 
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(System Biosciences, Mountain View) . Calculations of differen-
tial miR expression were performed using the -nnCt method 
with either U1 spliceosomal RNA or spike-in C. elegans con-
trol . Statistical analyses were performed using the Significance 
Analysis of Microarray (SAM) method . miRs with a minimum 
2-fold difference in expression and P≤0 .01 between subjects 
and controls were selected and correlations between miR 
expression with fibrosis stage and NAFLD Activity Score (NAS) 
were determined . Using a random decision forest method, the 
performance of a miR panel for distinguishing sNASH sub-
jects from controls was determined . Results: Samples from 
56 sNASH and 39 controls passed quality-control standards . 
Among 30 biopsied sNASH subjects, 57% had NAS ≥5 and 
73% had stage 2-3 fibrosis . Using SAM, 96 miRs were differ-
entially expressed between sNASH subjects and controls; 25 
miRs were significantly up-regulated and 10 were down-regu-
lated using a minimum 2-fold change and P≤0 .01 as selection 
criteria (highest fold-change, 4 .99) . More than 60% of these 
miRs have been associated with NASH pathogenesis and sev-
eral novel miRs were identified . One of the most up-regulated 
miRs distinguished sNASH subjects from controls with an area 
under the ROC curve (AUROC) of 0 .891 and was strongly 
correlated with fibrosis (Spearman ρ=0 .66, P=7 .9×10-10) and 
NAS (ρ=0 .67, P=3 .5×10-10) . A panel of 5 up-regulated and 5 
down-regulated miRs had an AUROC of 0 .925 for differentiat-
ing sNASH subjects from controls (sensitivity 80%, specificity 
100%) . Conclusions: In this exploratory study, a panel of miRs 
differentiated sNASH subjects from healthy controls and cor-
related with fibrosis stage and the NAS . Although validation 
of these findings is necessary, miRs have potential utility for the 
noninvasive diagnosis of NASH .
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Michael R . Charlton - Consulting: Gilead Sciences; Grant/Research Support: 
GIlead Sciences, Merck, Janssen, AbbVie, Novartis, Intercept
Nezam H . Afdhal - Advisory Committees or Review Panels: Trio Helath Care; 
Board Membership: Journal Viral hepatitis, LIGAND; Consulting: Merck, EchoS-
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Co-Crystal; Employment: Springbank; Grant/Research Support: Gilead; Stock 
Shareholder: Springbank, GILEAD
Rohit Loomba - Advisory Committees or Review Panels: Galmed Inc, Tobira Inc, 
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1064
Efficacy and safety of the non-steroidal farnesoid X 
receptor agonist PX-104 in patients with non-alcoholic 
fatty liver disease (NAFLD)
Stefan Traussnigg1, Christian Kienbacher1, Emina Halilbasic1, 
Christian Rechling1, Harald Hofer1, Petra E. Steindl-Munda1, 
Ghazaleh Gouya2, Michael Wolzt2, Martin Hornberger3, Man-
fred Birkel3, Claus Kremoser3, Michael H. Trauner1; 1Department 
of Internal Medicine III, Division of Gastroenterology and Hepa-
tology, Medical University Vienna, Vienna, Austria; 2Department 
of Clinical Pharmacology, Medical University Vienna, Vienna, 
Austria; 3Phenex Pharmaceuticals AG, Heidelberg, Germany
Background: Px-104 is an orally available and non-steroidal 
agonist of the farnesoid X receptor (FXR) as key regulator of 
bile acid, glucose and lipid homeostasis . This was the first 
clinical study with Px-104 administered to NAFLD patients . 
Aims and Methods: We performed a single center, proof of 
concept phase IIa study to evaluate efficacy, safety and toler-
ability of Px-104 in non-diabetic NAFLD patients . 21 patients 
were enrolled with a diagnosis of NAFLD based on liver biopsy 
or hepatic steatosis on ultrasound, magnetic resonance spec-
troscopy (MRS) and continuous attenuation parameter (CAP) . 
Patients were treated with 5 mg of PX-104 orally once daily for 
4 weeks . Serum liver enzymes, insulin sensitivity by clamp-like 
index (CLIX) and hepatic fat by proton (1H) MRS, MRI-estimated 
proton density fat fraction (MRI-PDFF) and CAP were assessed . 
To evaluate changes in hepatic energy metabolism and Kupffer 
cell function we performed phosphorus (31P) MRS and super-
paramagnetic iron oxide (SPIO) magnetic resonance imaging 
(SPIO-MRI), respectively . Other readouts included serum lipids 
and markers of bile acid (BA) metabolism/signaling . Results: 
12 patients were allocated to treatment . A significant decrease 
in ALT (22%, p=0 .027; 1-tailed) and GGT (50%, p=0 .019; 
1-tailed) was observed after 4 weeks of treatment (Table) . No 
changes in serum alkaline phosphatase or HDL/LDL choles-
terol and triglycerides were seen . Insulin sensitivity assessed by 
CLIX improved in 92% of patients (3 .99±1 .62 vs 4 .59±1 .79; 
p=0 .02) . However, hepatic steatosis measured by PDFF-MRI, 
1H-MRS and CAP as well as extended serum lipid and BA pro-
files including C4 and FGF-19 did not change . NADPH/γATP 
ratios at 31P-MRS significantly decreased in 83% of patients 
(p=0 .022) indicating reduced hepatic inflammatory stress, but 
SPIO-MRI showed no differences . No serious adverse events 
occurred but short intervals of cardiac arrhythmia recorded 
in 2 patients led to termination of the study . Conclusion: The 
non-steroidal FXR agonist PX-104 improved insulin sensitiv-
ity and decreased serum GGT and ALT levels after 4 weeks 
of treatment in non-diabetic NAFLD patients . Follow-up com-
pounds show improved FXR efficacy and safety profile appears 
justified .

Clinical parameters, liver enzymes and metabolic markers

*1-tailed
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1065
Nonalcoholic Fatty Liver Disease in the Non-obese: 
Insights from the PIVENS and FLINT Trials
Donghee Kim, Ajitha Mannalithara, Prowpanga Udompap, W. 
Ray Kim; Division of Gastroenterology and Hepatology, Stanford 
University School of Medicine, Stanford, CA
Backgrounds and Aims: It is increasingly recognized that 
nonalcoholic fatty liver disease (NAFLD) may be present in 
non-obese individuals . Using individual patient level data 
from two randomized trials, we compare non-obese and 
obese patients with nonalcoholic steatohepatitis (NASH) with 
regard to (1) clinical and histological characteristics at base-
line, (2) determinants of advanced fibrosis and (3) response 
to therapy . Methods: The two trials combined, there were 
523 biopsy-proven NASH patients who received placebo or 
active treatment including vitamin E, pioglitazone or obeti-
cholic acid . Subjects were divided by their body mass index 
(BMI) into obese (BMI≥30) and non-obese (BMI<30) . Results: 
Compared to obese patients, non-obese patients were more 
likely to be older (mean age: 51 .6 versus 48 .1, p=0 .003) 
and non-white (21 .9% versus 11 .9%, p=0 .005) and have less 
diabetes (20 .1% versus 31 .2%, p=0 .012) and higher level 
of HDL-cholesterol (46 .4 versus 42 .7, p=0 .002) and lower 
level of HOMA-IR (4 .9 versus 7 .6, p<0 .001) . There was no 
difference in baseline histology between non-obese and obese 
NASH patients except ballooning was less common in non-
obese patients (74% versus 85%, p=0 .02) . In logistic regres-
sion analyses, determinants of advanced fibrosis in non-obese 
patients included aspartate aminotransferase (AST) (odds ratio 
[OR]: 1 .02, 95% confidence interval [CI]: 1 .01-1 .03), dia-
betes (OR: 4 .14, 95%CI: 1 .42-12 .03), platelet count (OR: 
0 .98, 95%CI: 0 .97-0 .99), which were similar to those in obese 
NASH . Among treated patients with paired biopsies (n=249), 
the change in severity of lobular inflammation, steatosis, bal-
looning, and fibrosis did not significantly differ between non-
obese and obese NASH patients (Table) . NAFLD activity score 
(OR: 1 .91, 95%CI: 1 .23-2 .97) and platelet count (OR: 0 .99, 
95%CI: 0 .98-1 .00) at baseline was associated with response 
in non-obese NASH patients . Conclusion: While there were a 
few phenotype differences from obese patients, NASH in non-
obese patients display a similar degree of histological severity 
and response to therapy . A high index of suspicion for NASH 
is needed to recognize it in non-obese patients .

Change in Histological Features of Patients with Nonalcoholic 
Steatohepatitis Comparing Non-obese to Obese Patients
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1066
Temporal Trends, Clinical Patterns And Outcomes Of 
Nafld-Related HCC In Patients Undergoing Liver Resec-
tion Over A 20 Year Period
Raluca Pais2, Laetitia Fartoux2, Claire Goumard3, Olivier Scatton3, 
Dominique Wendum1, Olivier Rosmorduc2, Vlad Ratziu2; 1Service 
Anatomopathologie, Assistance Publique Hôpitaux de Paris, Hôpi-
tal Saint Antoine – Université Pierre et Marie Curie,UMR_S 938, 
INSERM – CDR Saint Antoine, Paris, France; 2Service Hépato-
gastroentérologie, Assistance Publique Hôpitaux de Paris, Hôpital 
Pitié-Salpétrière – Université Pierre et Marie Curie,UMR_S 938, 
INSERM – CDR Saint Antoine, Paris, France; 3Service Chirurgie 
Hepatobiliaire et Transplantation Hépatique, Assistance Publique 
Hôpitaux de Paris, Hôpital Pitié-Salpétrière – Université Pierre et 
Marie Curie, Paris, France
Background and aims: NAFLD is increasingly reported as a 
cause of HCC worldwide . This study determined temporal 
trends for prevalence of NAFLD in patients (pts) with HCC 
undergoing liver resection (LR) over the past 20 years and their 
clinical characteristics and outcomes . Patients and methods: 
Retrospective analysis of pts undergoing LR between 1995 and 
2015 for HCC, by the same surgical team . HCC was confirmed 
by histology . NAFLD was diagnosed based on past or present 
exposure to obesity or diabetes without other causes of chronic 
liver disease . Peri-tumoral liver was assessed histologically for 
fibrosis stage (F0-4 by METAVIR) . Results: 323 patients were 
included . Mean age was 60±14 yrs, 79% were males, 60% 
had cirrhosis . Liver disease etiologies were: HCV 31%, HBV 
27%, NAFLD 12%, alcoholic liver disease (ALD) 11%, mixed 
NAFLD+ALD 7%, and other causes 12% . Pts with NAFLD were 
older (70+9 yrs vs . 64+10 ALD, 61+11 HCV, 51+14 HBV, 
p<0 .001) and mainly males (87%) . The prevalence of NAFLD 
steadily increased from 2 .6% in 1995–2000 to 19 .5% in 
2010-2015, that of HBV increased from 18% to 32%, while 
HCV decreased (44% to 19 .5%) and ALD remained stable 
(13% vs 16 .5%) . HCC developed in the absence of bridg-
ing fibrosis/cirrhosis in 63% of pts (F0-2) with NAFLD vs only 
28% in HBV, 16% in ALD, and 7% in HCV (p<0 .001) . NAFLD 
tumors were less well differentiated and larger than ALD and 
HCV (87±55 mm vs 54+44 mm and 48+31 mm, respectively, 
p<0 .001) but similar to HBV (99+44 mm) . Within the NAFLD 
group, tumor characteristics were not different between F0-2 
and F3-4 pts, except for a much higher proportion of single 
nodules (95% vs 54%, respectively, p<0 .01) . 49% of pts with 
NAFLD underwent major hepatectomy vs . 25% for ALD, 31% 
for HCV and 48% for HBV (p=0 .02) . In the whole cohort, 53% 
patients had tumor recurrence (50% NAFLD, 50% alcohol, 
45% HCV and 60% HBV, p=0 .29) and 40% died (36% in 
NAFLD and HBV, 45 and 48% in HCV and ALD) . Mean time 
to recurrence was 1 .2±1 .3 yrs without significant difference 
according to etiology . Factors associated with HCC recurrence 
were: tumor size (p=0 .02), number of nodules (p=0 .03), satel-
lite nodules (p<0 .001), and micro and macrovascular invasion 
(p<0 .03 and p=0 .03, respectively) . Satellite nodules, micro-
vascular invasion and male sex but not the etiology of liver 
disease were independently associated with recurrence . Con-
clusion: Over the past 20 years there was a strong increase in 
NAFLD among resectable HCCs . NAFLD pts are older, over-
whelmingly male, with larger tumors, developed mostly on no/
early fibrosis . Survival and recurrence rates are similar to other 
etiologies, which justifies curative therapeutic approaches such 
as LR .
Disclosures:
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1067
Long-term disease progression and prevalence of met-
abolic syndrome in chronic hepatitis B patients with 
comorbid nonalcoholic fatty liver disease
Jiangao Fan1, Guofeng Chen2, Dong Ji2,3, Dewei Ye4, Lei Lu5, 
April Wong5, Yudong Wang5, Jing Chen5, Cheng Wang5,6, Qing 
Shao2, Bing Li2, Vanessa Wu5, Arun J. Sanyal7, George Lau5,2; 
1Department of Gastroenterology, Xinhua Hospital, Shanghai, 
China; 2Second Liver Cirrhosis Diagnosis and Treatment Cen-
ter, 302 Hospital, Beijing, China; 3Liver Failure Treatment and 
Research Center, 302 Hospital, Beijing, China; 4State Key Lab-
oratory of Pharmaceutical Biotechnology, The University of Hong 
Kong, Hong Kong, Hong Kong; 5Division of Gastroenterology & 
Hepatology, Humanity & Health Medical Centre, Hong Kong, 
Hong Kong; 6State Key Laboratory of Organ Failure Research, 
Guangdong Provincial Key Laboratory of Viral Hepatitis Research, 
Department of Infectious Diseases, Nanfang Hospital, Southern 
Medical University, Guangzhou, China; 7Physiology and Molecu-
lar Pathology, Virginia Commonwealth University School of Medi-
cine, Richmond, VA
Background & Aims: Chronic hepatitis B with comorbid non-
alcoholic fatty liver disease (CHB/NAFLD) is common and 
increasing rapidly in Greater China region . However, the 
clinical significance of comorbidities in these patients remains 
elusive . We aimed to investigate the prevalence of metabolic 
syndrome components and disease progression in CHB/
NAFLD compared with CHB and NAFLD . Methods:  Total 
1,015 patients with liver biopsy proved CHB (n=553), NAFLD 
(n=130) and CHB/NAFLD (n=332) were included in this study . 
Patients with baseline liver cirrhosis, hepatocellular carcinoma 
(HCC), history of alcohol abuse or other liver diseases were 
excluded . Seven hundreds and thirty-five patients (72 .4%) were 
followed for a mean of 14 .2± 2 .9 years . The demographic 
data, baseline components of metabolic syndrome, liver cir-
rhosis related complications, HCC and death were noted . Cox 
proportional hazards model was used to evaluate the risk to 
development to HCC and all-cause mortality . Kaplan-Meier 
survival curve was produced and the differences among three 
groups were compared by log-rank test . Results: Prevalence of 
hypertension (8 .7%, 29/332), obesity (8 .7%, 29/332), dia-
betes mellitus (10 .2%, 34/332), and hyperlipidaemia (7 .8%, 
26/332) in CHB/NAFLD group at baseline were significantly 
higher than those in CHB group, respectively [hypertension: 
3 .1% (17/553); obesity: 0 .9% (5/553); diabetes mellitus: 
4 .2% (23/553); hyperlipidaemia: 2 .5% (14/553) . P<0 .001 
for all comparisons], but significantly lower than those in 
NAFLD group, respectively [hypertension: 20 .0% (26/130); 
obesity: 4 .6% (6/130); diabetes mellitus: 26 .9% (35/130); 
hyperlipidaemia: 11 .5% (15/130) . P<0 .001 for all compari-
sons] . During the long-term follow-up, thirty-four (9 .5%) patients 
in CHB group, 3 (2 .3%) in NAFLD group, and in 40 (16 .1%) 
CHB/NAFLD group developed liver cirrhosis at the end of fol-
low-up . The percentage of patients with progression to liver 
cirrhosis in CHB/NAFLD group is significantly higher than that 
in CHB group (P = 0 .015) and NAFLD group (P < 0 .001) . Thir-
teen (3 .6%) patients in CHB group, 2 (1 .5%) in NAFLD group, 
and 28 (11 .3%) in CHB/NAFLD group progressed to HCC . 
The patients with CHB/NAFLD had significantly higher cumu-
lative hazard of progression to HCC than those in CHB group 
(hazard ratio=3 .99, P = 0 .001) and NAFLD group (hazard 
ratio=16 .5, P = 0 .007) . The overall survivals among the CHB 

group, NAFLD group, and CHB/NAFLD group were equivalent 
(P >0 .05) . Conclusion: Prevalence of metabolic syndrome in 
CHB/NAFLD was significantly lower than that in NAFLD . CHB 
Patients with comorbid NAFLD had higher risk of progression 
to liver cirrhosis and HCC than patients with CHB or NAFLD .
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1068
Serum endotrophin, a fragment of procollagen VI with 
endocrine activity, identifies optimal responders to glita-
zones in NASH/type 2 diabetes
Morten A. Karsdal1, Kim Henriksen1, Federica Genovese1, Diana 
J. Leeming1, Mette J. Nielsen1, Bente Riis1, Claus Christiansen1,2, 
Detlef Schuppan3; 1Nordic Bioscience A/S, Herlev, Denmark; 
2Center for Clinical and Basic Research (CCBR), Ballerup, Den-
mark; 3Institute of Translational Immunology and Research Center 
for Immune Therapy, University Medical Center, Johannes Guten-
berg University, Mainz, Germany
Background: Treatment of diabetic patients with full agonists 
of peroxisome proliferator-activated receptor gamma (PPARγ) 
improves insulin sensitivity, but is associated with weight gain, 
heart failure, peripheral oedema, and bone loss . Endotrophin, 
the C-terminal fragment of the α3 chain of procollagen type VI 
(Pro-C6), is involved in both adipose tissue extracellular matrix 
(ECM) remodeling and metabolic control . We established a 
serum assay for endotrophin to assess if this novel ECM marker 
adipokine could identify type 2 diabetes (DM2)/NASH patients 
who respond optimally to PPARγ agonists, improving the risk 
to benefit ratio . Methods: The BALLET trial (NCT00515632) 
aimed to compare the glucose-lowering effects and safety of the 
partial PPARγ agonist balaglitazone with those of pioglitazone 
in DM2 patients on stable insulin therapy over 6 months . Per 
protocol patients (n=297) were stratified into tertiles of baseline 
Pro-C6 levels and for follow-up on therapy and correlated with 
achieved glucose control in each tertile at the end of the six-
month treatment period . Results: Endotrophin was significantly 
associated with therapeutic response to balaglitazone and 
pioglitazone . At study end, only subjects in the two highest ter-
tiles showed significant reductions in HbA1c and fasting serum 
glucose compared with baseline . The Odds ratios for a 1% and 
a 0 .5% reduction of HbA1c in the two upper tertiles were 3 .83 
[1 .62;9 .04] p<0 .001, and 3 .85 [1 .94;7 .61] p<0 .0001, 
respectively . Endotrophin levels correlated only with adipose 
tissue mass, insulin resistance, and fatty liver index (composed 
of triglycerides, BMI, GGT, and waist circumference) . Notably, 
PPARγ-associated adverse events such as moderate to severe 
lower extremity oedema only occurred in the lower tertile for 
Pro-C6 . Conclusion: Elevated serum levels of endotrophin pre-
dict response to two insulin sensitizers and lower side-effects, 
identifying those patients with DM2/NASH that profit from 
PPARγ agonist treatment .
Disclosures:
Morten A . Karsdal - Management Position: Nordic Bioscience; Stock Share-
holder: Nordic Bioscience 
Kim Henriksen - Employment: Nordic Bioscience ; Stock Shareholder: Nordic 
Bioscience 
Federica Genovese - Employment: Nordic Bioscience



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 539A

♦ Denotes AASLD Presidential Poster of Distinction

Diana J . Leeming - Employment: Nordic Bioscience; Patent Held/Filed: Nordic 
Bioscience
Mette J . Nielsen - Grant/Research Support: Nordic Bioscience A/S
Bente Riis - Board Membership: Nordic Bioscience A; Employment: Nordic Bio-
science; Management Position: Nordic Bioscience; Stock Shareholder: Nordic 
Bioscience .
Claus Christiansen - Board Membership: Nordic Biosicence A/S; Stock Share-
holder: Bente Christiansen
The following people have nothing to disclose: Detlef Schuppan

1069
The impact of controlled attenuation parameter on liver 
stiffness measurement using transient elastography in 
patients with non-alcoholic fatty liver disease
Dong Hyeon Lee, Won Kim, Yong Jin Jung; Internal medicine, 
SMG-SNU Boramae Medical Center, Seoul, Korea (the Republic 
of)
Background: According to a recent report, severe steatosis 
is likely to affect liver elasticity (E) as measured by transient 
elastography (TE) in subjects with non-alcoholic fatty liver dis-
ease (NAFLD) . However, little is known about the impact of 
controlled attenuation parameter (CAP) as assessed by TE on 
the measurement of liver E in subjects with NAFLD . Methods: 
Two hundred eleven subjects with biopsy-proven NAFLD were 
included in this prospective analysis . All patients underwent 
acoustic radiation force impulse elastography (ARFI) and TE 
with CAP measurement . Logistic regression analysis and dis-
criminant function analysis were used for calculating two kinds 
of CAP-adjusted E . Area under ROC curves (AUROC) were 
used to determine the optimal cut-offs, sensitivity, and specificity 
of CAP-adjusted E values for detecting advanced fibrosis (≥F3) 
and cirrhosis . Results: For diagnosing advanced fibrosis, the 
AUROCs for TE (CAP-adjusted E) were 0 .889 (optimal cut-off, 
-7 .739; sensitivity [se], 85 .37%; and specificity [sp], 87 .06%) 
by log odds and 0 .883 (optimal cut-off, 0 .263; se, 82 .93%; 
sp, 91 .76%) by formula calculated using discriminant function 
analysis, while, for diagnosing cirrhosis, those for TE (CAP-ad-
justed E) were 0 .903 (optimal cut-off, -5 .177; se, 90 .91%; sp, 
88 .36%) by log odds and 0 .904 (optimal cut-off, 0 .381; se, 
90 .91%; sp, 88 .36%) by formula calculated using discriminant 
function analysis . The AUROCs (for ≥F3, 0 .893 and for F4, 
0 .915) for TE (E) were not significantly different from those for 
TE (CAP-adjusted E) . However, specificity (for ≥F3, 52 .94%; 
for F4, 84 .66% in TE) was markedly improved after adjustment 
for CAP without diminishment of sensitivity (for ≥F3, 85 .37%; 
for F4, 90 .91% in TE) at the optimal cut-off values . Conclusions: 
There was a significant positive correlation between CAP-ad-
justed E and fibrosis stages in subjects with NAFLD . Although 
CAP-adjusted E was not superior to E in diagnosing advanced 
fibrosis and cirrhosis, measurement of CAP-adjusted E might 
obviate the need for liver biopsy in those with NAFLD .

Acoustic radiation force impulse (ARFI) sonographic, transient 
sonoelastographic (TE), and controlled attenuation parameter
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1070
Hepatic macrophage activation is associated with adi-
pose tissue insulin resistance in non-diabetic patients 
with Non-Alcoholic Fatty Liver Disease
Chiara Rosso1, Konstantin Kazankov2, Milena Marietti1, Mela-
nia Gaggini3, Emma Buzzigoli3, Holger J. Møller4, Gian Paolo 
Caviglia1, Maria Lorena Abate1, Antonina Smedile1, Giorgio 
Maria Saracco5, Hendrik Vilstrup2, Amalia Gastaldelli3, Jacob 
George6, Henning Grønbæk2, Elisabetta Bugianesi1; 1Department 
of Medical Sciences, University of Turin, Torino, Italy; 2Department 
of Hepatology and Gastroenterology, Aarhus University Hospital, 
Aarhus, Denmark; 3Cardiometabolic Risk Unit, Institute of Clinical 
Physiology, CNR, Pisa, Italy; 4Department of Clinical Biochemis-
try, Aarhus University Hospital, Aarhus, Denmark; 5Department of 
Oncology, University of Turin, Turin, Italy; 6The Storr Liver Centre, 
University of Sydney and Westmead Hospital, Sidney, WA, Aus-
tralia
Background and Aim . The onset and progression of liver dam-
age in Non-Alcoholic Fatty Liver Disease (NAFLD) is tightly 
associated with insulin resistance (IR) in a dysfunctional adi-
pose tissue (AT) . Macrophage activation is a key step for both 
the chronic low inflammatory state of IR and for hepatic dam-
age . The aim of this study is to elucidate the pathways linking IR 
in the AT, circulating and hepatic macrophage activation and 
liver damage in 40 non-diabetic patients with biopsy-proven 
NAFLD . Material and Methods . [2H5]glycerol was infused in 
all study subjects to evaluate Glycerol-Ra and lipolysis . Adipose 
tissue-IR (AT-IR) was calculated as FFAs*insulin(INS) (AT-IR1) 
and as Glycerol-Ra*INS (AT-IR2) . Soluble CD163 (sCD163), 
a marker of hepatic macrophage activation, was measured 
by an enzyme-linked immunosorbent assay (ELISA) . CD163 
mRNA expression in the liver was evaluated by qPCR using the 
CFX96 (Bio-Rad), SSoFast™ EvaGreen® Supermix (BioRad) . 
Histology was scored according to Kleiner . Hepatic fat was 
assessed by liver biopsy . Visceral fat (VF) and subcutaneous 
fat (SF) were measured with standard nuclear magnetic reso-
nance (NMR) . Results . AT-IR showed significant associations 
with features of liver damage at liver biopsy, including hepatic 
fat (AT-IR1: r=0 .50, p=0 .001; AT-IR2: r=0 .44, p=0 .004), NAS 
score (r=0 .43, p=0 .006 and r=0 .31, p=0 .05 respectively) 
and fibrosis (AT-IR1: r=0 .51 and AT-IR2: r=0 .34, p=0 .001 for 
both) . Plasma levels of sCD163 were significantly associated 
with fasting plasma levels of FFAs (r=0 .35, p=0 .026), with 
lipolysis (r =0 .35, p=0 .028) and with AT-IR (AT-IR1 r=0 .38, 
p=0 .016 and AT-IR2 r=0 .31, p=0 .005) . Circulating sCD163 
increased proportionally to liver fat (r=0 .53; p=0 .005) but not 
to visceral or subcutaneous fat (p=NS for both) . The hepatic 
expression of CD163 (n=20) had a linear correlation with 
plasma levels of sCD163 (r=0 .44, p=0 .05) . NAFLD subjects 
with more than two-fold hepatic expression of CD163 had 
significantly higher hepatic fat content (p=0 .028) . The hepatic 
expression of CD163 was higher than two-fold in 75% of 
NAFLD patients with moderate (F2) and in 100% of those with 
severe fibrosis (F3) . Conclusions . We speculate that in NAFLD 
patients hepatic macrophages activation can be directly stim-
ulated by an increased flux of FFA due to AT-IR, thus directly 
linking IR, dysfunctional adipose tissue and liver damage .
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1071
Novel Fibroscan-Based Score to Diagnose NASH and 
its severity in A Multi-centre UK Cohort of Patients with 
Suspected NAFLD
Peter J. Eddowes2, Quentin Anstee3, Indra Neil Guha4, David A. 
Sheridan6, Emmanouil Tsochatzis5, Jeremy Cobbold6, Michael E. 
Allison7, Victor de Ledinghen8, Magali Sasso1, Celine Fournier9, 
Véronique Miette1, Valerie Paradis10, Pierre Bedossa10, Philip N. 
Newsome2; 1R&D, Echosens, Paris, France; 2NIHR Birmingham 
Liver Biomedical Research Unit and Centre for Liver Research, Uni-
versity of Birmingham, Birmimgham, United Kingdom; 3Institute of 
cellular medicine - Faculty of Medical Sciences, Newcastle Univer-
sity, Newcastle upon Tyne, United Kingdom; 4NIHR Nottingham 
Digestive Diseases Biomedical Research Unit, NHS Trust and Uni-
versity of Nottingham, Nottingham, United Kingdom; 5UCL Insti-
tute for Liver and Digestive Health, Royal Free Hospital, London, 
United Kingdom; 6Department of Gastroenterology, Oxford Univer-
sity Hospitals NHS Trust, John Radcliffe Hospital, Oxford, United 
Kingdom; 7Department of Hepatology, Addenbrookes Hospital, 
Cambridge, United Kingdom; 8Centre d’Investigation de la Fibrose 
hépatique, Hôpital Haut-Lévêque, Centre Hospitalo-Universitaire 
de Bordeaux, Pessac, France; 9Medical Affairs, Echosens, Paris, 
France; 10Pathology department, Hôpital Beaujon, APHP, Clichy, 
France
Background & Aims: Reliable non-invasive biomarkers are 
needed for the diagnosis and monitoring of patients with 
non-alcoholic steatohepatitis (NASH) . Our study set out to 
determine the performance of a new score developed by Echo-
sens to differentiate NASH and simple steatosis based on a 
single Fibroscan examination (liver stiffness and controlled 
attenuation parameter (CAP)) . Methods: Patients with suspected 
NAFLD prospectively underwent FibroScan examination within 
2 weeks of a standard of care liver biopsy (LB) between March 
2014 and January 2016 at seven UK centers . LB were read in 
a blinded manner by two expert pathologists . NASH was diag-
nosed using the FLIP algorithm . NASH severity was graded 
according to the NAS score . To develop a score to diagnose 
NASH the cohort was split randomly into training (80%) and 
validation (20%) sets . Sample splitting was repeated 100 times 
leading to the selection of the optimum model . This was tested 
on an external validation cohort that consisted of 47 NAFLD 
patients from a single liver centre in France . Patients there 
underwent FibroScan examination within 1 day of LB, read by 
the same pathologists . Results:  174 patients with BMI <40 kg/
m2 were studied . The following patients were excluded for the 
score development: LB not interpretable/diagnostic of NAFLD 
(n=18), FibroScan not possible (n=1), FibroScan unreliable 
according to Boursier’s criteria (n=10) . Patients had a median 
BMI of 32 .9 [IQR=6 .9] kg/m2 and age of 54 [21] years . 58% 
were male, 74% had a NAS score ≥3 and 58% had NASH . 
The external validation cohort had a median BMI of 30 .0 [8 .0] 
kg/m2 and age of 53 [22] years . 67% were male, 82% had 
a NAS score ≥3 and 71% had NASH, 91% had a reliable 
Fibroscan examination . Performance of the scores is shown in 
the table . Conclusion:  A novel score based on measurement 
of liver stiffness and CAP from a single FibroScan examination 
was able to correctly classify 79% of patients with/without 
NASH as well as correctly staging severity in 86% . This has 

promise as a non-invasive marker for detecting/staging dis-
ease activity in patients with NASH .

NASH scores performance

AUC: area under the ROC curve . CC: correctly classified 
patients, cut-off maximizing negative + positive predictive values .
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1072
Risk and predictors of fibrosis progression in patients 
with NAFLD
Aaron P. Thrift, Hashem B. El-Serag, Xiaoying Yu, Fasiha Kanwal; 
Medicine, Baylor College of Medicine, Houston, TX
Background: Nonalcoholic fatty liver disease (NAFLD) is the 
leading cause of chronic liver disease in the U .S . NAFLD can 
result in progressive liver fibrosis and cirrhosis . However, risk 
of fibrosis progression as well as the determinants of this risk in 
unselected or unreferred patients with NAFLD remains largely 
unknown . We aimed to examine the proportion of patients 
with NAFLD who developed advanced fibrosis (defined as FIB-
4>2 .67) over time and to identify predictors of progression 
among patients with low (defined as FIB-4<1 .3) or intermediate 
(defined as FIB-4 1 .3-2 .67) fibrosis at baseline . Methods: We 
identified a cohort of patients with NAFLD in national VA data-
bases using a previously validated algorithm based on per-
sistent ALT elevation (≥2 values ≥40 IU/mL ≥6 months apart) 
in the absence of hepatitis B, hepatitis C or excessive alcohol 
use . We calculated annual FIB-4 using laboratory results from 
AST, ALT and platelet tests performed within 6 months of each 
other . In the event of multiple tests per year in the same patient, 
we used the median to define annual value . For this analysis, 
we included NAFLD patients with at least 2 annual FIB-4 val-
ues and excluded patients with advanced fibrosis or cirrhosis 
at baseline (defined on the basis of FIB-4>2 .67 or cirrhosis 
ICD-9 codes) . We used Kaplan-Meier (KM) curves and sur-
vival function estimates to compare risk of fibrosis progression 
(FIB-4>2 .67) among patient sub-groups, and Cox proportional 
hazards models to examine risk factors for fibrosis progres-
sion . Results: The analysis included a cohort of 449,498 
patients with NAFLD with mean follow up of 7 .99 (SD, 2 .39) 
years . Most patients were male (95 .2%) and non-Hispanic 
white (68 .7%) . Among patients with first (baseline) FIB-4<1 .3 
(68 .3%), 1 .6% progressed to advanced fibrosis after 5 years; 
9 .3% progressed after 12 years . Among patients with first 
FIB-4 in the intermediate range (31 .7%), 20 .3% and 48 .5% 
progressed to advanced fibrosis after 5 years and 12 years, 
respectively . In the multivariable model, patients with FIB-4 
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between 1 .3-2 .67 at baseline had 6-fold higher risk of fibrosis 
progression than patients with FIB-4<1 .3 (Hazard Ratio, 6 .01; 
95% Confidence Interval, 5 .88-6 .13) . Age, sex, race, body 
mass index, diabetes, hypertension, and dyslipidemia were 
significantly associated with fibrosis progression overall and in 
analyses stratified by baseline degree of fibrosis . Conclusion: 
In this large national cohort of unselected patients with NAFLD, 
baseline degree of fibrosis was a strong predictor of the risk 
of progression . Among those with intermediate fibrosis, there 
was a large fraction of patients who progressed to high risk 
for fibrosis .
Disclosures:
Hashem B . El-Serag - Consulting: Gilead, Wako
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1073
Nonalcoholic Steatohepatitis (NASH) is Associated with 
Higher Coronary Heart Disease Risk
Mohammad Siddiqui1, Mark L. Van Natta2, Patricia H. Belt2, 
Jeanne M. Clark2, James Tonascia2, Naga P. Chalasani3, Cyn-
thia D. Guy4, Bilal Hameed5, Arun J. Sanyal1; 1Virginia Com-
monwealth University, Richmond, VA; 2John Hopkins University, 
Baltimore, MD; 3Indiana University, Indianapolis, IN; 4Duke Uni-
versity, Durham, NC; 5UCSF, San Francisco, CA
Coronary heart disease (CHD) is the leading cause of mortality 
in patients with nonalcoholic fatty liver disease (NAFLD) . The 
inter-relationships between risk factors for CHD and severity 
of the underlying liver disease are unknown . The aim of cur-
rent study was to evaluate the relationship between severity of 
liver histology and Framingham Risk Scores (FRS) in patients 
with NAFLD in the NIDDK NASH CRN cohort . METHODS: A 
cross-sectional analysis of adult patients enrolled with a liver 
biopsy and a Framingham Risk Score (FRS) within 18 months 
of enrollment was performed . Fractional logistic regression 
models of the FRS outcome (i .e ., 10-year probability of CHD) 
were used to evaluate the relationship between FRS and diabe-
tes status, coronary artery disease, body mass index, HbA1c, 
HOMA-IR, anti-lipidemic therapy) and histological features . 
RESULTS:  A total of 1,875 patients met criteria and were 
included in the analysis . In unadjusted regression analysis, a 
strong relationship was observed between FRS and metabolic 
medical comorbidities including diabetes (OR 1 .13, 1 .01-
1 .28, P= .03), use of anti-lipidemic therapy (OR 1 .34, 1 .19-
1 .50, P< .001), waist circumference (OR 1 .01, 1 .00-1 .01, per 
cm; P< .001) and known history of coronary artery disease (OR 
2 .14, 1 .76-2 .63, P< .001) in patients with NAFLD . Higher FRS 
was directly related to histological features including balloon-
ing (OR 1 .10, 1 .03-1 .18, per score; P= .007), fibrosis (OR 
1 .15, 1 .11-1 .20, per stage; P< .001), and portal inflammation 
(OR 1 .20, 1 .08-1 .33, per score; P< .001) . Lower FRS was 
associated with higher steatosis and FRS (OR 0 .91, 0 .85-0 .97, 
per score; P= .003) . Definite NASH was associated with higher 
FRS with OR 1 .12 (1 .04-1 .20, per category; P= .001) . In a 
multiple fractional regression model, independent relationships 
with higher FRS included circumference, use of anti-lipidemic 
therapy, known history of CAD, increasing severity of fibrosis, 
definite NASH and decreasing severity of steatosis remained 
significant .  . CONCLUSION:  In patients with NAFLD, increas-
ingly higher 10-year risk of CHD is associated with metabolic 
co-morbidities, but also with worsening histology including 
presence of NASH and more severe fibrosis . However, FRS 
went down with increasing steatosis .
Disclosures:
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Subgroup Analysis Comparing Obeticholic Acid versus 
Placebo for Fibrosis Improvement: a Post-hoc Analysis 
of the FLINT Trial
Bilal Hameed1, Norah Terrault1, Rohit Loomba2, Arthur J. 
McCullough3, Manal F. Abdelmalek4, Kris V. Kowdley5, Brent 
A. Tetri6, Arun J. Sanyal7, Lois Lee8, Beatrice Ferguson8, Reshma 
Shringarpure8, David Shapiro8, Naga P. Chalasani9; 1University 
of California San Francisco School of Medicine, San Francisco, 
CA; 2University of California San Diego, La Jolla, CA; 3Cleveland 
Clinic, Cleveland, OH; 4Duke University, Durham, NC; 5Swedish 
Medical Center, Seattle, WA; 6Saint Louis University, Saint Louis, 
MO; 7Virginia Commonwealth University, Richmond, VA; 8Inter-
cept Pharmaceuticals, Inc., San Diego, CA; 9Indiana University, 
Indianapolis, IN
Background and Aims: The potent and selective FXR agonist 
obeticholic acid (OCA) has been shown to significantly improve 
fibrosis in the FLINT study; a 72 week, multicenter, double-blind 
trial in non-alcoholic steatohepatitis (NASH) patients . The aim 
of this post-hoc analysis was to explore whether there were 
any specific subgroups who may have responded differently to 
OCA treatment with respect to fibrosis improvement . Methods: 
In the FLINT study, patients with NASH were randomized to 25 
mg OCA or placebo (PBO) for 72 weeks of treatment . Patients 
who had both baseline and end of study biopsies were included 
in this analysis (OCA: n=102, PBO: n=98) . Fibrosis improve-
ment was defined as ≥1 stage improvement after 72 weeks of 
treatment based on NASH CRN scoring criteria evaluated by 
central pathologists . Subgroup categories such as age, sex, 
body mass index (BMI) at baseline, diabetes status at baseline, 
and weight loss at Week 24 were evaluated . Treatment effect 
within each subgroup was assessed in both univariate and mul-
tivariate analyses . In order to determine whether the effect of 
treatment varied significantly among subgroups, the interaction 
between treatment and subgroup was assessed . Results: In all 
subgroups evaluated in this analysis, a higher percentage of 
OCA-treated patients showed an improvement in fibrosis vs . 
PBO-treated patients (Table) . Critically, the interaction between 
treatment and subgroup was not significantly different within 
each subgroup category . Similar results were observed for 
NAS improvement of ≥2 points without worsening of fibro-
sis (data not shown) . Conclusions: Overall, more OCA-treated 
patients in all subgroups evaluated in this analysis achieved 
fibrosis improvement . No specific subgroup responded differ-
ently to OCA treatment and no interaction between treatment 
and subgroups was found . Further evaluation with a larger 
number of patients is warranted .
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Impact of Vitamin D Replacement on Liver Enzymes in 
Non-Alcoholic Fatty Liver Disease Patients
Suparuedee Boonyagard, Karjpong Techathuvanan; Medicine, 
Vajira hospital, Bangsue, Thailand
Background:Non-alcoholic fatty liver disease (NAFLD), which 
is related to insulin resistance and metabolic syndrome,is a 
disease most commonly found to progress into steatohepatitis 
and also evidenced as a major cause of cryptogenic cirrhosis .
Several recent studies showed that vitamin D plays an import-
ant role in the pathogenesis and the treatment of chronic liver 
disease from many causes,including NAFLD .However,studies 
specifically involving a role of vitamin D replacement in NAFLD 
are extremely limited . Objective:To demonstrate the effect of 
vitamin D replacement on liver enzymes and Inflammatory 
markers in NAFLD patients Methods:A randomized control trial 
was conducted at Liver clinic at Vajira hospital from January 
to December 2015 . Sixty eligible NAFLD participants, who 

have ALT elevation with vitamin D insufficiency, were randomly 
split into two groups (30 patients per group) and assigned 
to receive either a vitamin D replacement or a placebo for 
20 weeks . During this study, the participants were asked to 
maintain the same lifestyle and medication as before the exper-
iment, as well as to have their serum calcium level monitored 
every four weeks for any side effects of hypervitaminosis D . 
Serum ALT, inflammatory markers, and homeostasis model 
assessment (HOMA) including Fibroscan® were compared 
before and after the 20-week vitamin D replacement period 
to evaluate the anti-inflammatory effect of vitamin D . Results:At 
the beginning of the study,there was no statistical differences 
between the two groups of patients on the baseline charac-
teristics, including gender,age,BMI,underlying disease(except 
T2DM),ALT,inflammatory markers,FibroScan® and Inbody® . 
At the end of the study, ALT (-27 .43 ± 24 .61 U/L, p <0 .001), 
IL-6 (-0 .45 ± 1 .12 pg/mL, p =0 .036) and Ferritin (-52 .75 ± 
96 .34 ng/mL, p =0 .006) decreased significantly in the vita-
min D group, while CAP (-4 .80 ± 26 .15 dB/m), hsCRP (-0 .42 
± 1 .65 mg/L) and liver stiffness (0 .25 ± 3 .48 kPa) tended to 
decrease . In the placebo group, Ferritin (0 .69 ± 72 .45 ng/
mL), hsCRP (0 .06 ± 1 .45 mg/L), CAP (2 .67 ± 30 .89 dB/m) 
and liver stiffness (0 .01 ± 2 .18 kPa) increased although sta-
tistically insignificant . In addition, the decrease of serum ALT 
in the vitamin D group was significantly greater than in the 
placebo group (-27 .43 ± 24 .61 U/L vs -12 .70 ± 25 .49 U/L, 
respectively, p =0 .026) .Furthermore, all patients in the vitamin 
D group did not experience any side effects from hypervitamin-
osis D . Conclusion:Vitamin D replacement could significantly 
reduce the liver inflammation as well as contributed to the 
decrease of steatosis quantification in NAFLD patients with ALT 
elevation,without evidence of short-term adverse effects .
Disclosures:
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jpong Techathuvanan

1076
The Association between Insulin-like Growth Factor-1 
and Severity of Nonalcoholic Fatty Liver Disease: A 
Population Based Study from the National Health and 
Nutrition Examination Survey
Ye Eun Kwak1, Albert Do2, Joseph K. Lim3; 1Department of Internal 
Medicine, Bridgeport Hospital, Yale University School of Medi-
cine, Bridgeport, CT; 2Department of Internal Medicine, Yale-New 
Haven Hospital, Yale University School of Medicine, New Haven, 
CT; 3Section of Digestive Diseases, Department of Internal Medi-
cine, Yale University School of Medicine, New Haven, CT
Background: Growth hormone (GH) deficiency may be related 
to the metabolic syndrome and associated with nonalcoholic 
fatty liver disease (NAFLD) . Insulin-like growth factor-1 (IGF-
1) is produced by hepatocytes and its secretion is stimulated 
by GH . Our aim is to determine the association between 
IGF-1 level and severity of NAFLD . Methods: Using the Third 
National Health and Nutrition Examination Survey (NHANES 
III) data, we included 13,856 adults aged 20-74 years who 
had gradable ultrasonography (US) images for hepatic steato-
sis; of those, 1,815 were identified as having NAFLD (pres-
ence of moderate to severe hepatic steatosis on US without 
chronic liver disease: chronic hepatitis B, chronic hepatitis C, 
iron overload or excessive alcohol consumption) and 5,319 as 
controls . 629 in NAFLD and 2,067 in controls had available 
serum IGF-1 data . NAFLD and control group were stratified 
based on body mass index (BMI) as lean (BMI<25) and obese 
(BMI≥30) . Results: Serum IGF-1 levels in NAFLD group were 
significantly lower (mean 230 .0±99 .3 ng/mL) compared with 
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controls (mean 266 .3±106 .1 ng/mL, p<0 .0001) . IGF-1 levels 
in obese NAFLD were significantly lower (mean 215 .6±86 .6 
ng/mL) than obese controls (mean 246 .7±103 .0 ng/mL, 
p<0 .0001) . IGF-1 levels were inversely associated with sever-
ity of hepatic steatosis on US (Graph 1), and were significantly 
lower in severe steatosis compared to mild and moderate 
steatosis in lean NAFLD group (p=0 .022 vs . mild, p=0 .005 
vs . moderate) . In multivariate logistic regression analysis, the 
association of IGF-1 levels to NAFLD remained significant 
after adjusting for age, sex, BMI, insulin resistance, C-reactive 
protein, triglyceride, low-density lipoprotein and high-density 
lipoprotein (adjusted odds ratio=0 .9988, 95% confidence 
interval=0 .9976-0 .9999, p=0 .0041) . Conclusion: Low level 
of serum IGF-1 is associated with NAFLD and correlates with 
severity of hepatic steatosis especially in lean NAFLD patients .

Graph 1. Serum levels of IGF-1 and severity of hepatic steatosis 
on US (*p<0 .0001 vs . normal, p=0 .0007 vs . mild)
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Pharmacodynamic Effects of the Oral, Non-Steroidal 
Farnesoid X Receptor Agonist GS-9674 in Healthy Vol-
unteers 
Constantine S. Djedjos, Brian Kirby, Andrew Billin, John Gosink, 
Qinghua Song, Roopali Srihari, Krystyna Grycz, Jonna Weston, 
Mani Subramanian, William Watkins, Robert P. Myers; Gilead 
Sciences, Foster City, CA
C . Stephen Djedjos, Brian Kirby, Andrew Billin, John Gosink, 
Qinghua Song, Roopali Srihari, Krysia Grycz, Jonna Weston, 
G . Mani Subramanian, William J . Watkins, Robert P . Myers 
Gilead Sciences, Inc . Foster City, CA, USA Background: 
GS-9674 is a non-steroidal Farnesoid X Receptor (FXR) agonist 
in development for the treatment of nonalcoholic steatohep-
atitis (NASH) and cholestatic liver disorders . Oral GS-9674 
increased plasma fibroblast growth factor 19 (FGF19), 
decreased 7-α-hydroxy-4-cholesten-3-one (C4), and improved 
liver histology in rodent and primate models of NASH . This 
first-in-human study evaluated the safety, pharmacokinetics 
(PK), and pharmacodynamic (PD) effects of GS-9674 in healthy 
volunteers . Data on PD markers (FGF19 and C4), PK/PD and 
PD/PD relationships, and the effects of GS-9674 on serum 
cholesterol are presented herein . Methods: In this randomized, 
double-blind, placebo-controlled study, subjects received single 
and multiple doses (QD, 14 days) of GS-9674 (10, 30, 100, 
or 300 mg while fasting [n=12/cohort]) or matching placebo 
(n=3/cohort) with a 6-day washout between the single and 
multiple dose periods . Plasma FGF19 (by ELISA) and serum C4 

(by LC-MS/MS) were measured over 24 hours pre-dose (Day 
-1) and after single (Day 1) and multiple dose administration 
(Day 20) . PD parameters for FGF19 and C4 (AUC2-8hr and 
Cmax or Cmin) were calculated and normalized to Day -1 values . 
Changes in serum cholesterol were also assessed . Results: PD 
responses to GS-9674 observed on Day 1 and Day 20 were 
comparable . GS-9674 doses >30 mg significantly increased 
FGF19 and reduced C4 exposure compared to placebo 
(Table) . Changes in FGF19 and C4 AUC2-8hr were inversely 
correlated (r= -0 .335 p =0 .02) . While FGF19 exposure did 
not show dose-dependent changes, changes in C4 AUC2-8hr  
were inversely associated with GS-9674 AUCtau (r= -0 .45 p 
<0 .01) . Effects of GS-9674 on serum cholesterol at Day 20 
were mild and not significantly different from placebo . Conclu-
sion: Oral GS-9674 administration results in increased levels 
of FGF19 and decreased C4 confirming its biological activity . 
These data support the evaluation of GS-9674 in patients with 
NASH and cholestatic liver disorders .

Changes in PD Markers from Baseline after Multiple Dose 
GS-9674 Administration (Day 20)

Data presented as fold change in geometric mean (%CV) from 
pre-treatment (Day 20/Day -1) .
*p<0 .05 compared to placebo
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The risk of colorectal neoplasia according to the pres-
ence and severity of non-alcoholic fatty liver disease 
Joon Seong Ahn1, Dong Hyun Sinn1, Yang Won Min1, Sung Noh 
Hong1, Sin-Ho Jung2, Poong-Lyul Lee1, Seung Woon Paik1, Hee 
Jung Son1, Geum-Youn Gwak1; 1Samsung medical center, Seoul, 
Korea (the Republic of); 2Biostatistics and Bioinformatics Center, 
Samsung Cancer Research Institute, Samsung Medical Center, 
Seoul, Korea (the Republic of)
Background and aim We investigated whether non-alcoholic 
fatty liver disease (NAFLD) is associated with increased risk 
of colorectal neoplasia (CRN) . Methods A cross-sectional data 
from a comprehensive health screening program that included 
26,540 participants without malignancy, chronic liver disease 
or heavy drinking, who underwent first-time screening colonos-
copy and abdominal ultrasonography at Samsung Medical 
Center between April 2003 and December 2011 was ana-
lyzed . Advanced CRN was defined as cancer or adenoma that 
was at least 10 mm in diameter, had high-grade dysplasia, or 
had villous or tubulovillous histologic characteristics, or any 
combination thereof . The presence of NAFLD was diagnosed 
with abdominal ultrasonography and exclusion of secondary 
causes . Severity of hepatic fibrosis in patients with NAFLD 
was determined by the NAFLD fibrosis score (NFS) . Results 
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NAFLD patients had a higher prevalence of all CRN (38 .0% 
vs . 28 .9%, p < 0 .001) and advanced CRN (2 .7% vs . 1 .9%, p 
< 0 .001) than individuals without NAFLD . When adjusted for 
age, sex, smoking, alcohol, body mass index, first-degree fam-
ily history of colon cancer, use of aspirin and metabolic factors 
including fasting blood glucose, use of diabetic medication, 
total cholesterol, triglyceride, use of dyslipidemic medication, 
systolic blood pressure and use of antihypertensive medica-
tion,, NAFLD patients showed higher risk for all CRN [odd ratio 
(OR) (95% confidence interval (CI)): 1 .10 (1 .03-1 .17), p = 
0 .002] and advanced CRN [OR (95% CI): 1 .21 (1 .01-1 .18), 
p = 0 .049] compared to individuals without NAFLD . In addi-
tion, NAFLD patients with intermediate to high NFS (≥ -1 .455) 
had a higher prevalence of all CRN (47 .2% vs . 34 .4%, p < 
0 .001) and advanced CRN (4 .6% vs . 1 .9%, p < 0 .001) than 
patients with low NFS (< -1 .455) . In multivariable-adjusted 
models, NAFLD patients with intermediate to high NFS were 
at higher risk of all CRN [OR (95% CI): 1 .11 (1 .01-1 .24), p 
= 0 .047] and advanced CRN [OR (95% CI): 1 .5 (1 .14-2 .10), 
p = 0 .005] than patients with low NFS . Conclusions NAFLD 
was associated with the increased risk of CRN independent 
of traditional risk factors . Also, NFS was able to further stratify 
risk of CRN among NAFLD patients . These findings indicate 
that NAFLD and NFS can be useful to evaluate individual risk 
for CRN .
Disclosures:
The following people have nothing to disclose: Joon Seong Ahn, Dong Hyun 
Sinn, Yang Won Min, Sung Noh Hong, Sin-Ho Jung, Poong-Lyul Lee, Seung 
Woon Paik, Hee Jung Son, Geum-Youn Gwak
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Interleukin-34 as a fibroblast-derived marker of liver 
fibrosis in patients with non-alcoholic fatty liver disease
Hirotaka Shoji1,2, Sachiyo Yoshio1, Yohei Mano1, Erina Kumagai1, 
Hiroyoshi Doi1, Masaya Sugiyama1, Masaaki Korenaga1, Taeang 
Arai3, Norio Itokawa3, Masanori Atsukawa3, Hiroshi Aikata4, Hid-
eyuki Hyogo4,5, Kazuaki Chayama4, Tomohiko Ohashi6, Kiyoaki 
Ito6, Masashi Yoneda6, Yuichi Nozaki7, Takumi Kawaguchi8, 
Takuji Torimura8, Masanori Abe9, Yoichi Hiasa9, Toshiya Kami-
yama2, Akinobu Taketomi2, Masashi Mizokami1, Tatsuya Kanto1; 
1the research center for hepatitis & immunology, national center for 
global health and medicine, Ichikawa, Japan; 2Department of Gas-
troenterological Surgery I, Hokkaido University Graduate School 
of Medicine, Sapporo, Japan; 3Division of Gastroenterology, 
Department of Internal Medicine, Nippon Medical School Chiba 
Hokusoh Hospital, Inzai, Japan; 4Department of Gastroenterology 
and Metabolism, Applied Life Sciences, Institute of Biomedical & 
Health Sciences, Hiroshima University, Hiroshima, Japan; 5Depart-
ment of Gastroenterology and Hepatology, JA Hiroshima Gen-
eral Hospital, Hatsukaichi, Japan; 6Division of Gastroenterology, 
Department of Internal Medicine, Aichi Medical University School 
of Medicine, Nagakute, Japan; 7Department of Gastroenterology, 
National Center for Global Health and Medicine, Tokyo, Japan; 
8Kurume University School of Medicine, Division of Gastroenterol-
ogy, Department of Medicine, Kurume, Japan; 9Ehime University 
Graduate School of Medicine, Department of Gastroenterology 
and Metabology, Toon, Japan
Background/Aim: Non-alcoholic fatty liver disease (NAFLD) 
is a common cause of chronic non-viral liver disease . Acti-
vation of macrophages and hepatic stellate cells is a critical 
step that promotes liver fibrosis . Interleukin-34 (IL-34) shares 
homology with macrophage colony-stimulating factor (M-CSF) 
and promotes the differentiation and viability of macrophages 
through a common receptor, colony-stimulating factor-1 recep-
tor (CSF-1R) . We aimed to explore the feasibility of IL-34 as a 

fibrosis marker in patients with NAFLD . Method: We enrolled 
197 liver biopsy-proven NAFLD patients with various fibro-
sis stages . We comprehensively evaluated the serum levels of 
macrophage related markers (IL-34, M-CSF, soluble CD163), 
40 cytokines/chemokines, hyaluronic acid, type IV collagen 
7s, and clinically-approved fibrosis scores such as APRI, FIB-4 
index, NAFLD fibrosis score . We performed uni- and multivari-
ate-analyses, receiver operating characteristic (ROC), and mul-
tivariate regression analyses for the assessment of diagnostic 
performance of various markers/indices . In order to clarify the 
source of IL-34, we performed immunohistochemical and immu-
nofluorescence staining of frozen liver specimens obtained 
from NAFLD patients . Results: IL-34 significantly increased with 
the progression of fibrosis and was an independent marker for 
liver cirrhosis (odds ratio=1 .233, P=0 .006) . For the diagnosis 
of liver cirrhosis, the area under the curve (AUC), sensitivity 
and specificity of IL-34 (0 .87, 83 .3%, and 80 .2%, respec-
tively) were superior to or comparable with the other serum 
biomarkers and fibrosis indexes . The combination of serum 
IL-34, type IV collagen 7s and ages, which are independent 
factors of liver fibrosis, [IL-34 based fibrosis score (IL-34-FS) 
= 0 .0387*IL-34 (pg/ml) + 0 .3623*type IV collagen 7s (ng/
ml) + 0 .0184*age (year) – 1 .1850] was a practical tool for 
predicting the stages of fibrosis in NAFLD patients . The AUC, 
sensitivity, and specificity of IL-34-FS were 0 .86, 75 .2%, and 
85 .0% (significant fibrosis : fibrosis stage 2-4), 0 .88, 81 .7%, 
and 79 .4% (advanced fibrosis : fibrosis stage 3-4), and 0 .91, 
83 .3%, and 85 .6% (liver cirrhosis), respectively . Immunostain-
ing revealed that almost all of the IL-34 positive cells in the 
liver tissue were fibroblasts (a-SMA positive cells) . Conclusion: 
Serum IL-34 increased with the progression of liver fibrosis 
mainly due to the accumulation of its source, liver fibroblasts . A 
novel IL-34-based fibrosis score, consisting of serum IL-34, type 
IV collagen 7s and age, is a feasible diagnostic marker of liver 
fibrosis in NAFLD patients .
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Daiichi Sankyo, Eisai, GlaxoSmithKline, Mitsubishi Tanabe, Nippon Kayaku, 
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Metabolic Syndrome and Severity of Fibrosis in Non-
alcoholic Fatty Liver Disease: An Age-Dependent Risk 
Profiling Study
Salvatore Petta1, Mohammed Eslam2, Luca Valenti3, Elisabetta 
Bugianesi4, Marco Barbara1, Calogero Cammà1, Marianna Por-
zio3, Chiara Rosso4, Silvia Fargion3, Jacob George2, Antonio 
Craxì1; 1Cattedra ed U.O.C. di Gastroenterologia ed Epatologia, 
Palermo, Italy; 2Storr Liver Unit, Westmead Millennium Institute and 
Westmead Hospital, University of Sydney, Australia, Sydney, ACT, 
Australia; 3Department of Pathophysiology and Transplantation, 
Università degli Studi, Internal Medicine, Fondazione Ca’ Granda 
IRCCS Ospedale Maggiore Policlinico, Milano, Italy, Milan, Italy; 
4Division of Gastro-Hepatology, Department of Medical Sciences, 
San Giovanni Battista Hospital, University of Torino, Torino, Italy, 
Turin, Italy
Background/Aims:Metabolic syndrome(MS) and its individ-
ual components are associated with nonalcoholic fatty liver 
disease(NAFLD) severity and progression . We sought to eval-
uate, in NAFLD patients discriminated by age, the effect of 
all components of the MS and of their combinations on the 
risk of severe hepatic fibrosis . Methods:We considered 863 
consecutive biopsy-proven NAFLD patients, fully evaluated 
for components of MS– visceral obesity, IFG/diabetes, HDL, 
triglycerides and arterial hypertension . Results:At multivariate 
logistic regression analysis, F3-F4 was associated with vis-
ceral obesity(OR 20 .5, 95%CI 2 .29-235 .9, p=0 .01), IFG/
diabetes(OR 2 .66, 95%CI 1 .76-4 .04, p<0 .001), and low HDL 
cholesterol(<40/<50 mg/dl; OR 1 .73, 95%CI 1 .17-2 .56, 
p=0 .006), but not triglycerides >150 or arterial hypertension . 
A significant interaction was found between age and visceral 
obesity(p=0 .04) . By stratifying patients for age, we confirmed 
the interaction between third age tertile(>54years) and visceral 
obesity(p=0 .04) . Consistently, in the lower(<41years) and mid-
dle(41-54 years) age tertiles, the risk for F3-F4 fibrosis was 
mostly driven by visceral obesity and IFG/diabetes, and was 
higher in those with all three metabolic risk factors(29% and 
36% in lower and middle age tertiles, respectively) . Finally, 
among patients in the higher age tertile(>54years), obesity did 
not affect fibrosis severity, and the risk of severe fibrosis was 
higher in those with low HDL and IFG/Diabetes with/without 
visceral obesity(from 52%to54%) . Conclusions:In NAFLD, met-
abolic profiles at risk for severe fibrosis changed according to 
age, with low HDL, but mostly obesity and IFG/Diabetes being 
dominant in patients in lower and middle age tertiles, and 
HDL and IFG/Diabetes but not visceral obesity in those in the 
highest age tertile .
Disclosures:
Jacob George - Advisory Committees or Review Panels: Pharmaxis, BMS, MSD, 
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Donor TM6SF2 rs58542926 Genotype is an Indepen-
dent Risk Factor for Development of Steatosis after Liver 
Transplantation
Irena Hejlova1, Magdalena Neroldova2, Jaroslav A. Hubacek2, 
Dana Dlouha2, Libor Kolesar3, Milan Jirsa2, Eva Honsova4, Eva Sti-
cova4, Vera Lanska5, Julius Spicak1, Pavel Trunecka1; 1Depatrment 
of Hepatogastroenterology, Institute for Clinical and Experimen-
tal Medicine, Prague, Czech Republic, Prague, Czech Republic; 
2Center for Experimental Medicine, Institute for Clinical and Experi-
mental Medicine, Prague, Czech Republic; 3Department of Clinical 
and Transplant Immunology, Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic; 4Department of Clinical and 
Transplant Pathology, Institute for Clinical and Experimental Medi-
cine, Prague, Czech Republic; 5Department of Biostatistics, Institute 
for Clinical and Experimental Medicine, Prague, Czech Republic
Background & Aims: Polymorphism rs58542926 c .449 C>T 
v TM6SF2 (transmembrane 6 superfamily member 2) is one 
of genetic factors predisposing to development of non-alco-
holic fatty liver disease (NAFLD) . We aimed to evaluate the 
influence of both recipient and donor TM6SF2 rs58542926 
genotypes on development of steatosis in liver transplant (LT) 
recipients . Methods: The study group included 272 adult 
LT recipients transplanted between 1995 and 2010, in 
whom occurrence of steatosis was evaluated by liver biopsy 
during first 5 post-transplant years . We analyzed TM6SF2 
rs58542926 and PNPLA3 (patatin-like phospholipase 3) 
rs738409 genotypes of recipients and donors, and clinical 
and laboratory data . Patients with steatosis (≥5%; grade 1-3) 
were compared to patients without steatosis (<5%, grade 
0) . Results: Steatosis (grade 1-3) was found in 166 patients 
(61 .0%), 106 patients (39 .0%) did not develop any steato-
sis (grade 0) . The distribution of donor TM6SF2 rs58542926 
genotypes differed significantly (p=0 .036) between patients 
with steatosis (CC/CT/TT 80 .1/19 .3/0 .6%) and without ste-
atosis (CC/CT/TT 91 .5/8 .5/0 .0%) . The distribution of recip-
ient TM6SF2 rs58542926 genotypes was similar (p=0 .91) 
in patients with steatosis (CC/CT/TT 77 .7/19 .9/2 .4%) and 
without steatosis (CC/CT/TT 76 .4/21 .7/1 .9%) . On multi-
variate analysis, donor non-CC TM6SF2 genotype (OR 3 .22; 
95%CI 1 .42-7 .99), donor non-CC PNPLA3 genotype (OR 
1 .87; 95%CI 1 .08-3 .27) and BMI 1 year after LT (OR 1 .14; 
95%CI 1 .06-1 .24) were independent risk factors of develop-
ment of post-transplant steatosis . The effect of donor PNPLA G 
allele and donor TM6SF2 T allele was synergic, with OR 7 .61 
(95%CI 2 .04-49 .45) for presence of both donor risk alleles 
and OR 1 .84 (95%CI 1 .11-3 .06) for presence of only one risk 
allele (PNPLA3 G allele or TM6SF2 T allele) . Conclusion: Donor 
non-CC TM6SF2 rs58542926 genotype is an independent 
risk factor of steatosis in liver transplant recipients . The effect 
of donor TM6SF2 genotype is synergic to the effect of donor 
PNPLA3 genotype .
Disclosures:
Eva Honsova - Speaking and Teaching: Novartis
Pavel Trunecka - Advisory Committees or Review Panels: Astellas pharma LTD; 
Speaking and Teaching: Novartis Pharma s .r .o .
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A Phase 1 Study of BMS-986036 (Pegylated FGF21) in 
Healthy Obese Subjects
Edgar D. Charles1, Linda Morrow2, Marcus Hompesch2, Yi Luo1, 
Chunyu Kate Wu1, Rose Christian1; 1Bristol-Myers Squibb, Law-
renceville, NJ; 2Profil Institute for Clinical Research, Chula Vista, 
CA
Background: Fibroblast growth factor 21 (FGF21), a non-mito-
genic hormone, is an important regulator of glucose and lipid 
metabolism . FGF21 analogs improve insulin sensitivity and 
lipid profiles, which contribute to nonalcoholic steatohepatitis 
(NASH) pathogenesis, in preclinical models as well as in obese 
humans with type 2 diabetes . BMS-986036 is a pegylated 
recombinant human FGF21 with an extended elimination 
half-life, enabling daily and weekly regimens to be studied . 
Methods: 96 healthy obese (BMI 30-40 kg/m2) subjects were 
randomized 3:1 to subcutaneous (SC) BMS-986036 or pla-
cebo (PBO) in a 16-arm single ascending dose (SAD)/ multiple 
ascending dose (MAD) single-center study with primary end-
points of safety, tolerability, PK and pharmacodynamics . SAD 
subjects received doses of 0 .3, 1, 3, 10, 30, or 60 mg of BMS-
986036 or PBO . MAD subjects received BMS-986036 0 .3 mg 
QD, 1 mg QD, 3 mg QD, 10 mg QD, 30 mg QD, 21 mg QW 
or PBO for 14 d . Subjects were in-house from D-2 until D15 
(SAD) or D22 (MAD) and received an identical diet 48 h prior 
to D1 and D16 . RNA expression was analyzed from D-1 and 
D16 (MAD) abdominal adipose tissue biopsies, and pathway 
analysis was conducted . Metabolomic profiling was performed 
on D1, D8 and D16 (MAD) serum . Results: Study subjects had 
a mean age of 41 .8 y and mean BMI of 34 .1 kg/m2; 83% 
male, 41% Hispanic . There were no deaths, SAEs, discontinua-
tions due to AEs or dose-related changes in AEs . Among MAD 
subjects who received BMS-986036, the most common AE was 
injection site erythema (22 .2%) . All treatment-related AEs were 
mild . BMS-986036 showed linear PK; the average elimination 
T1/2 was 19-24 h . Accumulation was 2-3 fold with QD dosing 
and negligible with QW dosing . 14 days of BMS-986036 
was associated with dose-dependent improvements in body 
weight, insulin sensitivity, triglycerides, lipids and adiponectin 
(Table 1), as well as increased expression of genes involved 
in mitochondrial oxidative phosphorylation and metabolites 
associated with branched chain amino acid catabolism . Con-
clusions: Single and multiple SC doses of BMS-986036 QD or 
QW for up to 14 days in healthy subjects were well tolerated 
and associated with dose-dependent improvements in body 
weight, insulin resistance, triglycerides, LDL and adiponectin . 
Gene expression and metabolomics analyses suggest that 
BMS-986036 may improve mitochondrial function and amino 
acid homeostasis, which may be perturbed in NASH . These 
beneficial effects on key drivers of NASH pathogenesis support 
evaluation of BMS-986036 in Phase 2 studies of NASH .

D15 Adiponectin-% change from D1
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Early detection of chronic liver disease with fibrosis 
among presumed healthy adults using transient elastog-
raphy (TE). A population-based study
Llorenç Caballería1, Guillem Pera1, Ingrid Arteaga1, Lluis Rodri-
guez1, Alba Alumà2, Carmen Expósito1, Rosa María Moril-
las5, Dolores Miranda3, Carmen Sánchez4, Rosa Prats4, Marta 
Urquizu1, Angels Salgado1, Magda Alemany1, Alba Martínez 
Escudé1, Nuria Fabrellas6, Isabel Graupera7, Pere Toran1, Juan 
Caballeria7, Pere Gines7; 1USR Metropolitana Nord, IDIAP Jordi 
Gol, Mataró, Spain; 2Biochemistry, Institut Català de la Salut, 
Badalona, Spain; 3Radiology, Institut Català de la Salut, Mataró, 
Spain; 4Radiology, Institut Català de la Salut, Santa Coloma de 
Gramenet, Spain; 5Hepatology, Hospital Germans Trias i Pujol, 
Badalona, Spain; 6School of Nursing, University of Barcelona, 
Barcelona, Spain; 7Liver Unit, Hospital Clínic, Barcelona, Spain
Background and aims: Cirrhosis is one of the leading causes of 
death worldwide . The diagnosis is usually made in late stages 
after acute decompensation or liver cancer has developed . Ide-
ally, diagnosis should be made in early stages before cirrhosis 
occurs, but current analytical and imaging methods are inaccu-
rate for early detection of hepatic fibrosis . Aim of the study was 
to investigate the usefulness of TE for early detection of silent 
chronic liver disease with hepatic fibrosis in presumed healthy 
subjects from the general population . Methods: Cross-sectional, 
descriptive, population-based study of subjects aged 18-75 yr 
randomly identified from people attending 18 primary care 
centers in Barcelona Metro Area from April 2012 to January 
2016 . Patients with known liver disease were excluded . Sub-
jects were invited to participate through phone calls and 68% 
accepted . Medical examination, lab tests, and liver stiffness 
measurement (LSM) with TE were performed the same day by 
a single experienced operator . According to published data, 
LSM ≥ 6 .8, 7 .6, and 8 .0 kPa were used as cutoffs of clinical-
ly-relevant fibrosis . A liver biopsy was suggested in subjects 
with abnormal LSM . Results: 3,076 subjects, 57% females, 
94% caucasians, with mean age 54 ± 12 yr were included . 
Among them, 28% had metabolic syndrome (MS) and 9% 
excessive alcohol consumption . Less than 1% were found to be 
HBV and HCV+ and 24% had high aminotransferase levels . 
The percentages of subjects with increased LSM according to 
cutoffs used were 9 .3%, 7 .1% and 6%, respectively . In multi-
variate analysis, age, sex, high aminotransferases, and pres-
ence of MS were associated with increased LSM .Liver biopsy 
was performed in 51 .5% of eligible patients . The histologi-
cal diagnosis was NAFLD/NASH in 73, alcohol-related in 7, 
and normal liver in 4; the degree of fibrosis was F0 to F4 in 
46, 13, 20, 2, and 3, respectively . There was a significant 
relationship between LSM and degree of fibrosis: 8 .4±1 .9; 
7 .9±1 .5; 10 .7±1 .6; 15±1 .5; and 33 .9±10 .8 kPa, from F0 
to F4, respectively (p<0 .001) . The percentage of patients with 
significant fibrosis (>2) was related to the LSM cutoff, being 
31%, 38% and 44% for cutoffs of 6 .8, 7 .6 and 8 kPa, respec-
tively . The cut-off of LSM with greatest accuracy for diagnosis 
of significant fibrosis (≥2) was of 9 .2 kPa with 92% sensitiv-
ity and 80% specificity and AUROC of 0 .87 . Conclusions: A 
high percentage of presumed healthy adults from the Spanish 
population, 6% using cutoff of LSM of 8kPa and 2 .6% extrapo-
lating biopsy data, have liver fibrosis, in most cases related to 
NAFLD . TE is a good non-invasive method for screening of liver 
fibrosis in the general population .
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The level of the macrophage activation marker soluble 
CD163 is a predictor of fibrosis progression and inflam-
mation in non-alcoholic steatohepatitis (NASH)
Miwa Kawanaka1, Ken Nishino1, Tomohiro Tanikawa1, Takahito 
Oka1, Noriyo Urata1, Jun Nakamura1, Mitsuhiko Suehiro1, Hiro-
fumi Kawamoto1, Norikuni Kawanaka2; 1Department of general 
Internal Medicine2, Kawasaki hospital, Kawasaki medical school, 
Okayama, Japan; 2Department of Rheumatology, Fukui-kosei hos-
pital, Fukui, Japan
[Background and Aim] CD163 positive (M2 phenotype) mac-
rophage displays anti-inflammatory properties and implicated 
in tissue repair . This type of macrophage may contribute to 
the progression of fibrosis stage and nonalcoholic fatty liver 
disease activity score (NAS) in non-alcoholic fatty liver dis-
ease (NAFLD) . We measured the levels of the macrophage 
activation marker, soluble CD163 (sCD163) in NASH, and 
investigated the relationship between sCD163 and progressive 
liver histology of NAFLD . To evaluate CD163 positive macro-
phage plays a role in the pathogenesis of NAFLD, immuno-
histochemical staining of CD163 were performed in tissues of 
repeated liver biopsies . [Target and method] Serum and liver 
biopsies were obtained from 247 patients with non-alcoholic 
fatty liver disease (NAFLD) . 100 of 247 patients were under-
gone repeated liver biopsies . Patients were divided into five 
groups based on fibrosis stage and NAS (mean age: 55 years 
(19–82) men: 48 .1%, Stage: 0/1/2/3/4:21/83/52/65/26, 
Grade: 0 /1/2/3:23/107/74/43) . sCD163 were measured 
by ELISA(CD163; human ELISA kit Quantikaine) . Immunohis-
tochemical staining was done in repeated biopsies from ran-
domly selected patients with NASH . The primary antibodies 
were mouse monoclonal anti human CD163( Leica, UK,10D6) 
diluted 1:50 . [Results] sCD163 levels correlated with fibrosis 
stages (P < 0 .001), and sCD163 level was significantly ele-
vated in the advanced fibrosis of stage 4 group (1086 .3 vs . 
651 .3; P < 0 .001, cut-off 932; AUC, 0 .85) . sCD163 levels 
correlated with NAS (P < 0 .001) . However, in spite of low 
NAS, sCD163 levels were significantly elevated in burned-out 
NASH . Among the 100 patients who underwent repeated biop-
sies, 31 patients improved fibrotic degree and 37 improved 
NAS . sCD163 levels were significantly reduced in both patients 
that improved fibrotic degree and NAS . Conversely, sCD168 
levels were elevated in patients whose fibrosis or NAS had 
worsened . CD163 positive macrophages are existed in the 
liver sinusoids . There was no relationship between amount of 
CD163 positive macrophages and progressive liver histology 
of NAFLD . [Conclusion] sCD163 level reflects the progression 
of fibrosis and inflammation in liver tissue, and sCD163 could 
be useful as a non-invasive biomarker in NASH or NAFLD .
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Lean-non alcoholic fatty liver disease (NAFLD): liver and 
cardiovascular damage and its relation with visceral 
obesity
Anna Ludovica Fracanzani1, Salvatore Petta2, Rosa Lombardi1, 
Giuseppina Pisano1, Maurizio Russello3, Laura Mensi1, Vito Di 
Marco2, Calogero Cammà2, Paola Dongiovanni1, Luca Valenti1, 
Antonio Craxì2, Silvia Fargion1; 1Department of Pathophysiology 
and Transplantation Unit of Metabolic Internal Medicine, University 
of Milan, Ca’ Granda IRCCS Foundation, Maggiore Policlinico 
Hospital, Milan, Italy; 2Biomedical Department of Internal and Spe-
cialistic Medicine (DIBIMIS), Gastroenterological and Liver Unit, 
University of Palermo, Palermo, Italy; 3Liver Unit, ARNAS, Garib-
aldi Hospital, Catania, Italy
NAFLD has been usually linked to obesity . However, recent 
data have shown the presence of NAFLD also in patients with 
normal BMI defining a new concept of lean-NAFLD . Lean-NA-
FLD shares many metabolic characteristics with overweight 
NAFLD, although a lower prevalence of Metabolic Syndrome 
(MetS) and liver damage has been reported . To evaluate liver 
and cardiovascular damage of lean-NAFLD we studied 673 
consecutive patients with biopsy proven NAFLD from 3 Italian 
Liver Units . Methods: Biochemical parameters, carotid athero-
sclerotic lesions by ultrasonography, PNPLA3 and TM6SF2 
genotyping and liver histology were recorded . Subjects were 
divided according to BMI ≤ 25 (defined as lean-NAFLD) or >25 
kg/m2, and to waist circumference (WC), surrogate marker of 
visceral obesity (< or ≥ 88 cm (for female) and < or ≥102 
cm (for male)) . Results: lean-NAFLD (149 patients, 42 female, 
mean age 46±13) had significantly lower prevalence of hyper-
tension (20% vs 37%, p=0 .001), diabetes (11% vs 26%, 
p=0 .0003), MetS (14% vs 39%, p=0 .0002), lower total cho-
lesterol (48±15 vs 53±14, p=0 .03 and triglycerides (132±40 
vs 145±45, p=0 .05) than overweight/obese NAFLD (524 
patients, 72 female, mean age 49±13) . Carotid intima-media 
thickness (0 .74±0 .1 vs 0 .84±0 .3, p=0 .0001), prevalence of 
NASH (18% vs 48%, p=0 .0001) and of significant fibrosis 
(F2 or higher) (17% vs 42%,p=0 .0001) were significantly 
lower in lean-NAFLD while prevalence of carotid plaques was 
similar . The prevalence of PNPLA3 G allele carriage did not 
differ in the two groups, while TM6SF2 T allele was more prev-
alent in lean NAFLD (4%vs 0 .3%, p=0 .001) . Twenty-seven 
(18%) of lean NAFLD had steatosis of grade 3, 24 (14%), 
lobular inflammation ≥ 2, 10 (6%) ballooning score of 2 and 
25 (17%) fibrosis ≥2 . At multivariate analysis in the overall 
series WC higher than 88 cm (female) and 102 cm (male) 
was significantly associated with female gender (p=0 .001), 
MetS (p=0 .0001), NASH (p=0 .05), fibrosis ≥2 (p=0 .03) and 
diabetes (p=0 .06) . The logistic regression analyses of mutually 
adjusted BMI and WC in the overall series of NAFLD indi-
cated that WC predicts better than BMI the presence of NASH 
(p<0 .0001 vs p=0 .001), fibrosis ≥2 (p<0 .001 vs p=0 .07), 
diabetes (p<0 .0001 vs p=0 .05), hypertension (p=0 .0001 vs 
p=0 .94), and plaques (p<0 .000 vs p=0 .9) . WC was a stron-
ger risk factor for NASH in lean subjects than in overweight 
subjects . In conclusion our findings indicate that 20% of NAFLD 
have normal BMI and of these one third have carotid athero-
sclerosis, and 20% severe liver damage . Evaluation of both 
BMI and WC allows a better definition of the severity of liver 
and cardiovascular damage in lean patients with NAFLD .
Disclosures:
The following people have nothing to disclose: Anna Ludovica Fracanzani, Salva-
tore Petta, Rosa Lombardi, Giuseppina Pisano, Maurizio Russello, Laura Mensi, 
Vito Di Marco, Calogero Cammà, Paola Dongiovanni, Luca Valenti, Antonio 
Craxì, Silvia Fargion
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The impact of alcohol consumption on hepatic fibrosis in 
non-alcoholic fatty liver disease
Tim Mitchell1, Gary P. Jeffrey1,2, Gerry C. MacQuillan1, George 
Garas1, Helena Ching1, Jeffrey M. Hamdorf3, Leon A. Adams1,2; 
1Hepatology, Sir Charles Gairdner Hospital, Nedlands, WA, Aus-
tralia; 2School of Medicine and Pharmacology, University of West-
ern Australia, Perth, WA, Australia; 3School of Surgery, University 
of Western Australia, Perth, WA, Australia
Background: The impact of alcohol on liver injury in non-al-
coholic fatty liver disease (NAFLD) is unclear . Alcohol may 
increase fibrosis progression in other chronic liver diseases 
such as hepatitis C, yet moderate consumption may be pro-
tective against cardiovascular disease, the leading cause of 
death in NAFLD patients . We aimed to determine the associ-
ation between quantity and patterns of alcohol consumption 
and liver fibrosis in patients with NAFLD . Methods: Patients 
with NAFLD consuming ≤210 grams alcohol/week seen at 
a tertiary hepatology clinic or undergoing bariatric surgery, 
underwent a detailed evaluation including assessment of 
the pattern, type and duration of alcohol consumption . Liver 
biopsies were scored according to the NASH CRN scoring 
system with fibrosis staged 0-4 . Results: 189 patients were 
included; mean age 51 ±12 years; 118 (62%) female, 161 
(85%) obese and 76 (40%) diabetic . Mean fibrosis stage was 
1 .2 ±1 .4 and 46 (24%) had advanced fibrosis (F3/F4) . 74 
(39%) patients were life-long abstainers, 22 (12%) previously 
drunk alcohol and 93 (49%) currently consumed alcohol with 
a median consumption of 20 g/week . Median (interquar-
tile range) total lifetime alcohol consumption amongst drink-
ers was 21 .0 (7 .1-95 .2) kilograms over a median duration 
of 21 .0 (10-40) years . Thirty-one (16%) patients consumed 
alcohol in a binge pattern during their lifetime . Abstinence 
was associated with a higher mean fibrosis stage (1 .6 ±1 .6) 
compared with those who drank >0-70 g/week (0 .9 ±1 .1, 
p=0 .003), and >70 to ≤210 g/week (0 .5 ±0 .7, p=0 .003) . 
Abstinence was also associated with a higher mean fibrosis 
stage (1 .6 ±1 .6) in comparison with non-binge drinkers (1 .0 
±1 .3, p=0 .04), however the protective effect was lost in binge 
drinkers (1 .1 ±1 .3, p=0 .2) . Alcohol consumption of ≤70 g/
week compared to lifelong abstinence was associated with 
lower odds of advanced fibrosis (OR 0 .38, 95% CI 0 .16-0 .90, 
p=0 .028) after adjusting for age, diabetes, BMI, sex and total 
lifetime consumption . Non-binge drinkers had a lower odds of 
advanced fibrosis compared to abstainers (adjusted OR 0 .41, 
95% CI 0 .17-0 .97, p=0 .043), whereas no protective associ-
ation was noted for binge drinkers (p=0 .6) . Neither average 
lifetime intake per week, cumulative life-time intake or smoking 
status were associated with advanced fibrosis (p>0 .2 for all) . 
Conclusions: Weekly alcohol intake of 70 grams or less in a 
non-binge pattern, is associated with lower fibrosis stage in 
patients with NAFLD . Given the possible protective effects of 
moderate alcohol consumption for cardiovascular outcomes, 
patients with NAFLD without cirrhosis may benefit from modest 
alcohol consumption .
Disclosures:
Leon A . Adams - Patent Held/Filed: Quest diagnostics
The following people have nothing to disclose: Tim Mitchell, Gary P . Jeffrey, 
Gerry C . MacQuillan, George Garas, Helena Ching, Jeffrey M . Hamdorf

1087
Remogliflozin Etabonate Reduces FIB-4 and NAFLD 
Fibrosis Scores in Type 2 Diabetic Subjects
Bill Wilkison1, Bentley Cheatham1, Susan Walker2; 1BHV Pharma, 
RTP, NC; 2apex biostatistics, Apex, NC
The etiology of non-alcoholic steatohepatitis (NASH) is due, in 
part, to insulin resistance and oxidative stress . Remogliflozin 
etabonate (Remo) is an SGLT2 inhibitor shown in previous clin-
ical studies to reduce HbA1c and improve glycemic control . In 
this post hoc analysis, we examined whether these improve-
ments in glycemic control were associated with changes in 
insulin sensitivity, and to what extent Remo may affect the 
non-invasive markers of fibrosis; FIB-4 and NAFLD Fibrosis 
scores . Methods: A 12-week, double-blind, randomized, pla-
cebo–controlled trial was conducted with 336 subjects with 
type 2 diabetes and an HbA1c of > 7 .0% to < 9 .5% . Subjects 
were equally randomized to each of the Remo treatments (50, 
100, 250, 500, or 1000 mg bid), placebo or pioglitazone 
(qd) . Serum alanine aminotransferases (ALT), homeostatic 
model assessment (HOMA) for insulin sensitivity (HOMA-IS) 
and beta cell function (HOMA -BCF) were assessed at Baseline, 
Week 4, Week 8 and Week 12 . Post-prandial assessments of 
glucose, insulin, and C-peptide were performed at Baseline 
and at Week 12 using a 2-hour oral glucose tolerance test 
(OGTT) in a subgroup of subjects . FIB-4 and NAFLD Fibrosis 
Scores were determined at Baseline and Week 12 . Results: 
At Week 12, Remo improved both insulin sensitivity (6-39%) 
and beta cell function (23-43%) in a dose-dependent manner . 
A statistically significant decrease from baseline in AUC (0-2 
hour) weighted mean plasma glucose following the OGTT was 
observed for all Remo treatment groups . In subjects with ele-
vated baseline ALT, Remo treatment resulted in a significant 
reduction (32-42%) in ALT at Week 12 . Baseline FIB-4 scores 
were indicative of a broad range of fibrosis stages . Remo, at 
all doses, had an effect of reducing the FIB-4 scores (5-17% 
reduction) compared to placebo . After 12-weeks of treatment 
with Remo, the FIB-4 scores were consistent with a predicted 
improvement in fibrosis stage . Similar results were noted for 
NAFLD-Fibrosis scores . Conclusions: In previous studies using a 
mouse model of fatty liver disease, Remo significantly improved 
steatohepatitis . Compared to other SGLT2 inhibitors, Remo also 
displayed significant anti-oxidant activity, in vitro and in vivo . 
In this clinical study we show the ability of Remo to reverse 
insulin resistance is associated with significant lowering of ALT 
and improvement in both FIB-4 and NAFLD-Fibrosis scores . 
Remo is a safe and potent late stage clinical compound . Taken 
together, the pre-clinical and clinical data are highly suggestive 
that Remo may be a useful treatment for NASH .
Disclosures:
Bill Wilkison - Management Position: BHV Pharma
Bentley Cheatham - Stock Shareholder: BHV Pharma
The following people have nothing to disclose: Susan Walker
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Ectopic Fat Deposition in Skeletal Muscle was Associated 
with Diabetes Mellitus in Patients with Non-Alcoholic 
Fatty Liver Disease: A MRI-proton Density Fat-fraction 
Analysis
Takumi Kawaguchi1, Tatsuyuki Tonan2, Kiminori Fujimoto2, Toshi 
Abe2, Takuji Torimura1; 1Division of Gastroenterology, Depart-
ment of Medicine, Kurume University School of Medicine, Kurume, 
Japan; 2Department of Radiology, Kurume University School of 
Medicine, Kurume, Japan
Background and Aims: Diabetes mellitus (DM) is frequently 
seen in patients with non-alcoholic fatty liver disease (NAFLD) 
and is a risk factor for the development of hepatocellular car-
cinoma . Ectopic fat deposition in the liver, pancreas, or mus-
cle is a causative factor for DM; however, it remains unclear 
which ectopic fat deposition is associated with DM in patients 
with NAFLD . Recently, MRI using proton density fat-fraction 
(MRI-PDFF) has been developed and allow us to quantify accu-
rate fat content in various organs . The aims of this study is to 
investigate an association of ectopic fat deposition and DM in 
patients with NAFLD by using MRI-PDFF . Material and Meth-
ods: In this study, we enrolled 27 NAFLD patients (57 .9 years, 
female/male 13/14) and 9 non-NAFLD patients (62 .1 years, 
female/male 5/4; Control group) . NAFLD patients were further 
classified into NAFLD patients with DM (NAFLD-DM group; 
n=11) and NAFLD patients without DM (NAFLD-non DM group; 
n=16) . MRI-PDFF values were measured in liver (liver-FF), pan-
creas (pancreas-FF), and muscle (muscle-FF) . Difference in MRI-
PDFF value was evaluated by ANOVA followed by Scheffe’s 
post hoc test . The usefulness of MRI-PDFF value to differen-
tiate the NAFLD-DM group from the NAFLD-non DM group 
was evaluated using receiver operating characteristic (ROC) 
analysis . In addition, a decision-tree analysis was employed 
to identify the most important factor for the NAFLD-DM group . 
Results: Liver-FF, pancreas-FF, and muscle-FF values were sig-
nificantly higher in the NAFD-DM and NAFLD-non DM groups 
compared to those in the Control group . There was no signif-
icant difference in liver-FF and pancreas-FF values between 
the NAFLD-DM and NAFLD-non DM group (liver-FF 8 .7±2 .0% 
vs . 10 .0±1 .8%, N .S .; pancreas-FF 6 .4±3 .0% vs . 4 .8±1 .2%, 
N .S .) . However, muscle-FF value was significantly higher in 
the NAFLD-DM group compared to that in the NAFLD-non 
DM group (6 .5±1 .0% vs . 3 .0±0 .7%, P<0 .01) . ROC analysis 
revealed that muscle-FF was the most useful marker to differ-
entiate the NAFLD-DM group from the NAFLD-non DM group 
(AUC=0 .83, P< 0 .01) . With a cutoff-value of muscle-FF > 4%, 
sensitivity, specificity, positive and negative predictive values 
were 0 .81, 0 .74, 0 .69, and 0 .85, respectively . In addition, 
the decision-tree analysis revealed that > 5 .3% of muscle-FF 
value was the initial divergence variable for the presence of 
diabetes mellitus in NAFLD patients . Conclusions: We first 
showed that ectopic fat deposition in muscle was associated 
with DM in patients with NAFLD by using MRI-PDFF . Thus, mus-
cle steatosis may be an important therapeutic target for patients 
with NAFLD .
Disclosures:
The following people have nothing to disclose: Takumi Kawaguchi, Tatsuyuki 
Tonan, Kiminori Fujimoto, Toshi Abe, Takuji Torimura

1089
Central Body Fat Distribution Is Associated with 
Increased Risk of Nonalcoholic Fatty Liver Disease in 
Lean Individuals: A Population Based Study from the 
National Health and Nutrition Examination Survey
Ye Eun Kwak1, Albert Do2, Joseph K. Lim3; 1Department of Internal 
Medicine, Bridgeport Hospital, Yale University School of Medi-
cine, Bridgeport, CT; 2Department of Internal Medicine, Yale-New 
Haven Hospital, Yale University School of Medicine, New Haven, 
CT; 3Section of Digestive Diseases, Department of Internal Medi-
cine, Yale University School of Medicine, New Haven, CT
Background: Although obesity is an important risk factor of 
nonalcoholic fatty liver disease (NAFLD), a significant number 
of patients with normal body mass index (BMI) also develop 
NAFLD (lean-NAFLD) . High waist-to-hip ratio (WHR), an indi-
cator of central fat distribution, is associated with metabolic 
syndrome and cardiovascular disease which in turn may be 
related to NAFLD . Our objective is to determine the association 
between central body fat distribution and lean NAFLD in the 
United States population using a large nationally-representative 
database . Methods: We used data from the third National 
Health and Nutrition Examination Survey (NHANES III) with 
gradable hepatic ultrasonography (US) for hepatic steatosis 
in adults aged 20-74 years . NAFLD was defined as presence 
of moderate-to-severe hepatic steatosis by US and absence of 
chronic liver disease (positive hepatitis B surface antigen, pos-
itive hepatitis C antibody, iron overload or excessive alcohol 
consumption) . Control group was defined as those with normal 
serum aminotransferase levels and without moderate-to-severe 
hepatic steatosis and chronic liver disease . Lean groups in 
NAFLD and controls were defined as BMI less than 25 . WHR, 
bioelectrical impedance analysis (BIA) resistance (which can 
predict total body fat mass), homeostatic model assessment 
of insulin resistance (HOMA-IR), triglyceride (TG), low-den-
sity lipoprotein cholesterol (LDL-C) and high-density lipopro-
tein cholesterol (HDL-C) were recorded . Results: Of 13,856 
adults aged 20-74 years who had gradable US images, 
1,815 were identified as having NAFLD and 5,319 as con-
trols . Of those, 295 were identified as having lean-NAFLD 
and 2,161 as lean-controls . There was no difference in BMI 
between lean-NAFLD and lean-control group (mean 22 .2 ± 
2 .2 vs 22 .1 ± 2 .0, p=0 .4120) . WHR was significantly higher 
in lean-NAFLD group than lean-control group (mean 0 .894 ± 
0 .090 vs 0 .869 ± 0 .078, p<0 .0001) although there was no 
difference in BIA resistance (mean 588 .8 ± 91 .9 vs 590 .9 ± 
86 .7, p=0 .7113), a predictor of total body fat mass . Multivari-
ate logistic regression showed lean NAFLD was independently 
associated with higher WHR (adjusted odds ratio=3587 .52, 
confidence interval=46 .3-277754, p<0 .0001) after adjusting 
for age, sex, BMI, HOMA-IR, BIA-resistance, TG, LDL-C and 
HDL-C . Conclusion: Increased central fat distribution is associ-
ated with risk of NAFLD irrespective of total body fat mass in 
individuals with normal BMI .
Disclosures:
Joseph K . Lim - Consulting: Bristol Myers Squibb, Gilead; Grant/Research Sup-
port: Bristol Myers Squibb, Gilead
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Impact of liver histology on the post-operative morbidity 
and mortality of bariatric surgery
Guillaume Lassailly, robert Caiazzo, Charlotte Vanveuren, Viviane 
Gnemmi, Emmanuelle Leteurtre, Helene Verkindt, Gregory Baud, 
Florent Artru, Valerie Canva-Delcambre, Alexandre Louvet, Sebas-
tien Dharancy, François Pattou, Philippe Mathurin; CHRU lille, Lille, 
France
With the epidemic problem of obesity, bariatric surgery has 
become an increasing treatment option . Its beneficial impact 
on diabetes or steatohepatitis (NASH) can increase the rate 
of candidates with severe comorbidities . But, post-operative 
morbidity and mortality of these patients with more severe liver 
disease is poorly known . Preliminary studies have suggested 
that liver injury could increase post-operative complications . 
However, in morbid obese patients liver injuries are frequent 
and varied, and the true impact of NASH is unknown . Aim: 
Evaluate the impact of liver histology on the post-operative 
morbidity and mortality of bariatric surgery . Methods: Patients 
operated of bariatric surgery were included and prospectively 
followed in the “Lille Bariatric” cohort from 1994 to 2015 in 
CHRU de Lille . Clinical, biological and histological data as 
well as post-op morbidity within 30 days were collected . The 
studied histological data that could impact post-op morbidity 
were: significant fibrosis (≥F2 METAVIR), cirrhosis, NASH and 
severe NAFLD (NAS≥5) . If the distribution of the type of surgery 
was different between groups, complications were studied for 
each surgical procedure (gastric banding, sleeve gastrectomy, 
and bypass) . Results : 2021 patients were included . Character-
istics were: age 41 .2±11 .6 y, 75 .6% of women, BMI 47 .9±8 
kg/m2, NASH 7 .9%, NAS≥5 5,2%, fibrosis≥F2 5,2%, cirrho-
sis 1,4%, HbA1c 5 .9%, AST 25±13 IU/L, ALT 32±21IU/L and 
GGT 30IU/L (20-47) . The main procedures were bypass (51%) 
and gastric banding (35%) . Rate of complications was 11 .5%, 
most frequent were: infection 21 .5%, hemorrhage 10 .7% and 
rhabdomyolysis 10 .3% . In univariate analysis, histological 
lesions associated with morbidity were cirrhosis (25 vs 11 .4% 
p=0 .04) (whatever procedure) and fibrosis ≥ F2 (after bypass) 
(23 .3% vs 12 .5% p=0 .01) . NASH (13 .6 vs 11 .2% p=0 .36) 
and NAS≥5 (13 .2 vs 11 .3% p=0 .53) were not associated with 
morbidity . Infection was the most frequent complication and its 
incidence increased according to the severity of fibrosis (F0: 
1 .8%; F1: 3 .1%; F2: 8 .1; F3-F4: 11 .4%) . In multivariate analy-
sis, data associated with morbidity were age 1 .02 (1 .003-1 .3, 
p=0 .012), BMI 1 .04 (1 .03-1 .06, p<0 .001), fibrosis ≥ F2 1 .9 
(1 .16-3 .11, p=0 .010) and steatosis>30% 1 .54 (1 .15-2 .08, 
p=0 .04) . In terms of mortality, during follow-up 19 patients 
died, among those, 3 died within the post-op 30 days . The 
overall 5 year survival was 99 .06% . Conclusion: Morbidity 
was associated with higher age, BMI, fibrosis and steatosis . 
Even if morbidity was higher in patient with fibrosis and more 
severe liver disease, the benefit of such strategy is proved by 
an excellent survival at 5 years .
Disclosures:
Emmanuelle Leteurtre - Speaking and Teaching: NOVARTIS
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Next-Gen Sequencing uncovers an increased expression 
of fibrogenic and extracellular matrix-related genes in 
nonalcoholic steatohepatitis patients with iron deposi-
tion in reticuloendothelial system cells. 
Priya Handa1, Vicki Morgan-Stevenson1, James E. Nelson2, Laura 
Wilson3, Katherine P. Yates3, Matthew M. Yeh4, Kris V. Kowdley1; 
1Organ Care Research and Liver Care Network, Swedish Medical 
Center, Seattle, WA; 2Benaroya Research Institute, Seattle, WA; 
3Johns Hopkins Bloomberg School of Public Health, Baltimore, 
MD; 4University of Washington, School of Medicine, Seattle, WA
Background: We previously showed that the presence of retic-
uloendothelial system (RES) cell iron staining has been asso-
ciated with severe histological features of disease including 
advanced fibrosis, increased apoptosis, increased balloon-
ing and a definitive diagnosis of nonalcoholic steatohepa-
titis (NASH) in patients with nonalcoholic fatty liver disease 
(NAFLD) . Aim: In this study, we aimed to map the transcriptome 
in the livers of NASH patients from all 4 hepatic iron pheno-
types: No iron, hepatocellular (HC) iron, RES iron and mixed 
(HC/RES) iron(n=23-25 each, from the NASH CRN) by utiliz-
ing Next-Gen RNA sequencing, with the goal of identifying 
specific pathways and gene that are differentially expressed 
in NASH patients with RES iron . Methods: RNA-sequencing 
libraries were constructed from liver tissue . Such libraries were 
clustered on a flowcell using the TruSeq Paired-end Cluster Kit 
v .3 using a cBot clustering instrument, followed by paired-end 
sequencing on a HiScanSQ for 50 cycles in either direction . 
After the run was completed, the reads were demultiplexed 
and FASTQ files were generated using Casava software for 
each sample output . Read quality was analyzed by generating 
QC plots . The R Bioconductor package edgeR was used to 
determine differential expression between RES Iron and non 
RES iron samples . Results: Transcriptome analysis revealed 
that genes belonging to pathways such as extracellular matrix 
deposition, cellular anchoring, fibrogenesis and liver develop-
ment and regeneration showed significantly increased expres-
sion in the RES livers . Gene expression levels of proteins from 
the aforementioned pathways such as collagen type I, IV and 
X, versican, lumican, laminin, fibulin, lectin, TGF- β, lysyl oxi-
dase like 1, ADAM metallopeptidase with thrombospondin 12 
(ADAMTS13), MMP2, MMP9 and WNT4, which have been 
previously demonstrated to be important for fibrogenesis, 
were significantly elevated in the RES livers relative to other 
groups . Additionally, we validated the findings of the next-
gen RNA sequencing using quantitative RT-PCR analysis and 
found the expression levels of the above-mentioned genes to 
be significantly augmented in RES samples relative to the other 
groups . Conclusions: We have utilized Next-Gen Sequencing 
to establish a direct relationship between hepatic RES iron 
and fibrogenic and extracellular matrix deposition pathways . 
Detailed analysis of these pathways and specific molecular fac-
tors therein, by utilizing available or generating tissue-specific 
knock-out mouse models and/or specific inhibitors in mouse 
models and cell lines in vitro, will clarify if the presence of RES 
iron leads to fibrosis and thereby worsens NASH .
Disclosures:
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Testosterone Level in Young Women Is Independently 
Associated with Prevalent Non-Alcoholic Fatty Liver 
Disease (NAFLD) in Middle Age: Results from the Coro-
nary Artery Risk Development in Young Adults (CARDIA) 
Study
Monika Sarkar1, Lisa B. VanWagner2, Melissa Wellons3, Mary 
E. Rinella2, John J. Carr3, Beth Lewis4, James Terry3, Erica Gun-
derson5, Laura Torchen2, Marcelle I. Cedars1, Norah Terrault1; 
1UCSF, San Francisco, CA; 2Northwestern University, Chicago, 
IL; 3Vanderbilt, Nashville, TN; 4UAB, Birmingham, AL; 5Kaiser 
Permanente, Oakland, CA
Background: Young hyperandrogenic women have a high risk 
of metabolic syndrome, including an increased risk of NAFLD . 
Whether testosterone (the predominant androgen) is associ-
ated with NAFLD risk independent of metabolic co-factors is 
not clear . It is also unknown whether normal range testosterone 
levels in women confer an increased risk of NAFLD . Methods: 
Among women followed in the prospective, multicenter Coro-
nary Artery Risk Development in Young Adults (CARDIA) study 
we assessed the association of testosterone levels at Year 2 
(1987-1988) with prevalent NAFLD at Year 25 (2010-2011) 
(n=1,056) . NAFLD was defined by noncontrast CT scan with 
liver attenuation ≤ 40 Hounsfield units and exclusion of other 
causes of hepatic steatosis . The primary predictor was free tes-
tosterone and secondary predictor was total testosterone with 
adjustment for sex hormone binding globulin (SHBG) . Logistic 
regression was performed and included a subgroup analy-
sis among non-hyperandrogenic women (n=989) . Results: Of 
the 1,056 women, 54% were black, 46% white, with mean 
age at entry of 26 .8 years (±3 .7) . NAFLD was present in 
n=92 women (8 .7%) at Year 25 . Increasing quintiles of free 
testosterone were associated with a 25% increased odds of 
prevalent NAFLD on adjusted analyses (Table) . Importantly, 
free testosterone remained strongly associated with prevalent 
NAFLD, even in women with normal range testosterone levels 
(OR 1 .26, 95% CI 1 .06-1 .50, p=0 .01) . Estimates were simi-
lar using total testosterone adjusted for SHBG (AOR in entire 
cohort 1 .18, 95% CI 1 .0-1 .37) including in the subgroup of 
non-hyperandrogenic women (AOR 1 .19, 95% CI 0 .99-1 .37) . 
Conclusion: Increasing levels of free testosterone, even within 
normal range, are independently associated with prevalent 
NAFLD in middle age . Androgens may have an important role 
in the development of NAFLD in women and provide a poten-
tial novel target for NAFLD therapeutics .
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Role of CK18-M65 as a biomarker of acute alcoholic 
hepatitis and development of a modified MELD score 
using M65 and clinically relevant markers of severe 
AAH
Vatsalya Vatsalya1,3, Matthew Cave1,2, Heather B. Clair2, Tom 
Burke1, Keith C. Falkner1, Craig McClain1,3; 1Medicine, University 
of Louisville, Louisville, KY; 2Biochemistry and Molecular Biology, 
University of Louisville, Louisville, KY; 3Robley Rex Veterans Affairs 
Medical Center, Louisville, KY
Acute alcoholic hepatitis (AAH) has serious clinical presen-
tation that is associated with high mortality . Thus, the acute 
nature of AAH necessitates reliable and predictable prognostic 
measures . Pathophysiologic events of AAH lead to increased 
hepatocytic death that may reflect the prognosis of liver injury . 
In this study, we aimed to identify alterations in CK18 M65 
and M30 levels as markers of hepatocyte death and define 
clinically relevant markers of AAH . Further, we hypothesized 
that replacing total bilirubin with the necrotic marker (M65) 
in the MELD score could increase the predictability of relevant 
clinical and laboratory markers of AAH . Forty-one male and 
female patients aged 21–70 years with AAH were classified by 
severity as moderate or severe based on MELD score (< 19 or 
>19) . Data for demographics, drinking history (AUDIT), MELD, 
Maddrey DF and other liver injury markers were collected . 
Additionally, 18 healthy volunteers were also enrolled as a 
comparison group . Serum CK18 protein was analyzed using 
ELISA and APOPTOSENSE kit . CK18 fragment levels between 
healthy controls and AAH patients (by severity) were compared 
using ANOVA . CK18 fragments, CK18-M65, and -M30 were 
assessed within each severity group . As expected, 25 severe 
AAH patients had significantly higher MELD, Maddrey DF, 
and AST:ALT scores compared to 16 moderate AAH patients . 
Both CK18-M65 and CK18-M30 fragments showed clinically 
relevant levels in AAH patients . The M65:M30 ratios indicated 
highly increased hepatocyte necrosis in both the moderate and 
severe AAH patients . In the severe arm patients, CK18-M65 
was significantly higher, p=0 .027 compared to the moderate 
arm patients, whereas CK18-M30 was not statistically different 
between the two arms, p=0 .076 . CK18-M65 showed a signif-
icant association with the AST:ALT ratio in both the moderate 
and severe arms . MELD did not show any association with 
the AST:ALT ratio in either the moderate or the severe arm . 
However, when we modified the MELD score by substituting 
CK18-M65 for Total Bilirubin (MELD_M65), we found a strong 
significant association with AST:ALT ratio in the severe arm 
patients . MELD_M65 also showed a trend toward a signifi-
cant association with AUDIT scores, p=0 .064 in the severe 
AAH patients, which MELD did not . A highly significant effect 
(adjusted R2=0 .465, p≤0 .0001) was also observed between 
MELD-M65 and DF Maddrey in moderate and severe arm 
patients . Our study supports the importance of M65 in assess-
ing liver injury in severe AAH . Further, MELD_M65 provides 
an alternate benchmark by incorporating mode of hepatocyte 
death into the assessment of severity, and provides an effective 
prognostic marker for severe AAH .
Disclosures:
The following people have nothing to disclose: Vatsalya Vatsalya, Matthew 
Cave, Heather B . Clair, Tom Burke, Keith C . Falkner, Craig McClain
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Cause-specific mortality of Japanese patients with type 
2 diabetes mellitus - nationwide study
Toshihide Shima11, Hirofumi Uto1,14, Kohjiro Ueki2, Toshinari 
Takamura3, Yutaka Kohgo4,12, Sumio Kawata5,13, Kohichiroh 
Yasui6, Naoto Nakamura7,15, Kazuo Notsumata8, Tatsuaki Naka-
tou9, Kyoko Sakai10, Takeshi Okanoue11; 1Digestive and Life-style 
Related Disease, Kagoshima University Graduate School of Med-
ical and Dental Sciences, Kagoshima, Japan; 2Diabetes and Met-
abolic Diseases, Tokyo University Graduate School of Medicine, 
Tokyo, Japan; 3Disease Control and Homeostasis, Kanazawa Uni-
versity Graduate School of Medical Science, Kanazawa, Japan; 
4Gastroenterology and Hematology/Oncology, Asahikawa Med-
ical College, Asahikawa, Japan; 5Gastroenterology, Yamagata 
University Faculty of Medicine, Yamagata, Japan; 6Molecular 
Gastroenterology and Hepatology, Kyoto Prefectural University of 
Medicine, Kyoto, Japan; 7Endocrinology and Metabolism, Kyoto 
Prefectural University of Medicine, Kyoto, Japan; 8Gastroenterol-
ogy, Fukui-ken Saiseikai Hospital, Fukui, Japan; 9Diabetes Center, 
Okayama Saiseikai General Hospital, Okayama, Japan; 10Clini-
cal Laboratory, Saiseikai Suita Hospital, Suita, Japan; 11Gastroen-
terology and Hepatology, Saiseikai Suita Hospital, Suita, Japan; 
12Gastroenterology Center, International University of Health and 
Welfare, Ohtawara, Japan; 13Gastroenterology, Hyogo Prefec-
tural Nishinomiya Hospital, Nishinomiya, Japan; 14Gastroenterol-
ogy and Hepatology Center, Miyazaki Medical Center Hospital, 
Miyazaki, Japan; 15Diabetes Mellitus, Saiseikai Kyoto Hospital, 
Nagaokakyo, Japan
Background & Aims: In 2007 Japan Society of Diabetes mel-
litus (DM) reported that the leading cause of death in DM 
patients was hepatocellular carcinoma (HCC) among malig-
nancies, whereas lung cancer is the leading cause of death in 
the general population in Japan . We previously reported the 
result of the cross-sectional study of causes of liver injuries in 
5,642 DM patients (J Gastroenterol 2013; 48:515) . Although 
positive rates of HBsAg (1 .7%) and anti-HCV Ab (5 .1%) were 
high in Japanese DM patients, the majority of liver injuries was 
considered due to NAFLD/NASH . We aimed to clarify the 
overall and cause-specific mortality of these patients . Patients 
and Methods: Of the 5,642 DM patients who had visited the 
DM clinics in 9 hospitals belonging to the Japan Study Group 
of NASH in the original study, 4,006 patients (2,330 males, 
1,676 females, mean age: 62 .9y .o and 64 .6y .o .) were fol-
lowed . The average duration of follow-up evaluation was 4 .5 
years . Mortality of Japanese aged 65 – 69 years shown in the 
database of the Japanese Ministry of Health, Labor and Wel-
fare was defined as mortality of general population (controls) . 
Cause-specific mortality calculated by person-year method was 
compared between DM patients and general populations . 
Results: 1) Among 4,006 DM patients, total of 248 patients 
(151 males:M, 97 females:F) died during the follow-up period, 
and mortality (/100,000 person-year) of DM patients and con-
trols was as follows; total:1,380 vs 953 (p<0 .0001), M:1,476 
vs 1,371, and F:1,253 vs 565 . 2) Case-specific mortality 
caused by malignancies of DM patients and controls was as 
follows; total: 810 vs 465 (p<0 .0001), M: 811 vs 651, and 
F: 659 vs 292 . Mortality by cardio-vascular disease was; total: 
184 vs 189 (p=0 .87), M: 186 vs 281, and F: 181 vs 103 . 
Mortality by pneumonia was; total: 189 vs 43 (p<0 .0001), M: 
225 vs 69, and F: 142 vs 18 . 3) Mortality caused by malig-
nancies in DM patients and controls in males was as follows; 
lung cancer: 166 .2 vs 161 .5(p=0 .90), gastric cancer: 107 .6 
vs 95 .3(p=0 .68), colon cancer: 136 .9 vs 79 .9(p=0 .041), 
pancreas cancer: 58 .7 vs 58 .2(p=0 .98), and HCC: 156 .4 
vs 60 .7(p=0 .0001) . Mortality in females was as follows; 
lung cancer: 38 .8 vs 43 .6(p=0 .83), gastric cancer: 116 .3 vs 

28 .3(p<0 .0001), colon cancer: 90 .4 vs 40 .1(p=0 .027), pan-
creas cancer: 103 .4 vs 33 .9(p=0 .0009), and HCC: 129 .2 
vs 15 .8(p<0 .0001) . Conclusion: 1) Mortality of Japanese DM 
patients caused by malignancies or pneumonia was higher 
than that of controls, whereas mortality caused by cardiovas-
cular disease of DM patients was comparable to controls . 2) 
HCC and colon cancer revealed significantly higher mortality 
in DM patients than controls in both genders .
Disclosures:
Yutaka Kohgo - Consulting: Pharmacosmos; Grant/Research Support: Asahikasei 
Medical
The following people have nothing to disclose: Toshihide Shima, Hirofumi Uto, 
Kohjiro Ueki, Toshinari Takamura, Sumio Kawata, Kohichiroh Yasui, Naoto 
Nakamura, Kazuo Notsumata, Tatsuaki Nakatou, Kyoko Sakai, Takeshi 
Okanoue
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Risk of Mortality by Fibrosis Stage in NAFLD: A System-
atic Review and Meta-Analysis
Janki R. Patel1, Parambir S. Dulai1,2, Zobair M. Younossi3, Giada 
Sebastiani4, Mattias Ekstedt5, Hannes Hagström6, Patrik Nasr5, 
Per Stål6, Stergios Kechagias5, Rolf W. Hultcrantz6, Siddharth 
Singh1,2, Rohit Loomba1,2; 1NAFLD Research Center, University 
of California at San Diego, La Jolla, CA; 2Division of Gastroen-
terology, Department of Medicine, University of California at San 
Diego, La Jolla, CA; 3Center for Liver Disease, Inova Fairfax Hospi-
tal, Falls Church, VA; 4Department of Medicine, McGill University 
Health Centre, Montreal, QC, Canada; 5Department of Medical 
and Health Sciences, Linkoping University, Linkoping, Sweden; 
6Department of Gastroenterology and Hepatology, Karolinska Uni-
versity Hospital, Karolinska Institutet, Stockholm, Sweden
Background and Aims: Fibrosis is the most important predictor 
of outcomes in patients with nonalcoholic fatty liver disease 
(NAFLD) . Quantitative risk by fibrosis stage has not been sys-
tematically assessed . Through a meta-analysis of published and 
unpublished data we aimed to quantify the fibrosis stage-spe-
cific risk of all-cause mortality among well-characterized 
NAFLD cohorts . Methods: Through a systematic search of mul-
tiple databases and author contact, up to February 2016, we 
identified 4 adult NAFLD cohort studies that reported all-cause 
mortality according to fibrosis stage (0-4) . All studies used Non-
alcoholic Steatohepatitis Clinical Research Network (NASH 
CRN) histologic scoring system graded by blinded liver pathol-
ogists . Using fibrosis stage 0 as a reference population, fibro-
sis stage-specific risk ratios (RR) for mortality were estimated . 
To account for variability in follow-up among cohorts, fibrosis 
stage-specific mortality rate ratios (MRR) were also calculated . 
Results: 1200 NAFLD patients (mean age 48 .6 years, 48 .1% 
men) were included and the distribution of fibrosis stage 0, 1, 
2, 3, and 4 at baseline was 41 .3%, 27 .0%, 14 .3%, 12 .0%, 
and 5 .4%, respectively . Compared to NAFLD patients with no 
fibrosis (stage 0), those with fibrosis were at an increased risk 
for mortality and this risk was incremental according to fibrosis 
stage (Fig .1) . A similar trend was seen with an incremental 
increase in the incidence of mortality: stage 1, MRR 1 .60 (95% 
CI 1 .19-2 .14); stage 2, MRR 2 .33 (95% CI 1 .61-3 .38); stage 
3, MRR 3 .31 (95% CI 2 .43-4 .52), and stage 4, MRR 5 .74 
(95% CI 3 .01-10 .95) . Conclusion: NAFLD patients with fibro-
sis are at an increased risk for all-cause mortality and this risk 
is incremental according to fibrosis stage . Furthermore, NAFLD 
patients are at an increased risk for mortality at early stages of 
fibrosis and early treatment interventions may be considered in 
this population .
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Protein Pathway Activation Mapping of Non-alcoholic 
Steatohepatitis (NASH): The Role Phosphorylation of 
Proteins Involved in Apoptosis and Collagen Deposition 
Zobair M. Younossi2,1, Azza Karrar2, Mariaelena Pierobon3, 
Maria Stepanova2, Kianoush Jeiran3, Alex Hodge3, Fanny 
Monge1, Lakshmi Alaparthi1, Dinan Abdelatif1, Aybike Birerdinc2, 
Vikas Chandhoke2,3, Zachary D. Goodman1, Emanuel F. Petri-
coin3; 1Center For Liver Disease, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty Center 
for Integrated Research, Inova Health System, Falls Church, VA; 
3Center for Applied Proteomics and Molecular Medicine, School of 
Systems Biology, George Mason University, Manasas, VA
Purpose: Hepatic fibrosis in NASH is the consequence of chronic 
injury potentially leading to cirrhosis . Patients with NASH and 
hepatic fibrosis are at increased risk for liver-related mortality . 
Our aim was to use Reverse Phase Protein Microarray (RPPA) 
based pathway activation mapping of hepatic tissue to uncover 
potential mechanisms that may be involved in hepatic fibrosis 
in NASH . Methods: Snap frozen hepatic tissue was used from 
66 biopsy-proven Non-alcoholic fatty liver disease (NAFLD) 
patients [64% NASH, 36% with non-NASH NAFLD, and 61% 
with stage >2 fibrosis] . Proteins were extracted from hepatic tis-
sue as previously described . Quantitative analysis of the activa-
tion/phosphorylation state of ~150 key signaling proteins was 
performed by RPPA . Liver biopsies (H&E and Trichrome Stains) 
were read by a single hepatopathologist according to NASH 
protocol . An Image Analysis algorithm was used to quantify the 
percentage of collagen deposition (% collagen) using Computer 
Assisted Morphometry (CAM) . Phosphoproteins independently 
associated with fibrosis and NASH were assessed using mul-
tiple logistic regression (bi-directional stepwise selection) . A 
p-value of ≤0 .05 was considered significant . Pathway analysis 
was performed using KEGG Pathway mapping . Results: Multi-
variate analysis showed that phosphorylation of growth factor 
receptor-bound protein2 (GRb2) (p=0 .032) and activation of 
Ephrin intracellular signaling pathway (Ephrin A3) (p=0 .008) 
were independently associated with histologic NASH . The 

phosphorylated death receptor FAAD S194 (p=0 .011) and 
pro-apoptotic protein BIM posporylation (p=0 .013) were neg-
atively associated with both histologic NASH and presence 
of stage>2 fibrosis . In addition, phosphorylation of Ser-3 of 
the actin-modulating protein, Cofilin was positively associated 
with stage>2 fibrosis (p=0 .006), while total levels of chromatin 
regulator, c-Myc (p=0 .026) was negatively associated . Addi-
tionally, phosphorylation of MEK 1/2 (involved in the focal 
adhesion, gap junction and regulation of actin cytoskeleton 
pathways) was negatively associated with presence of any 
hepatic fibrosis (p=0 .0432) . Focal adhesion and adherence 
junction pathways (ErbB2/HER2) were positively associated 
with collagen quantitation (p=0 .01) . Finally, phosphorylation 
of total IL-10 (p=0 .0003) activating p38 mitogen activated pro-
tein kinases (p38 MAPK T180/Y182) (p<0 .0001) were also 
independently associated with % collagen deposition by CAM . 
Conclusion: There is a strong association of signaling pathways 
involved in apoptosis and quantitative collagen deposition in 
histologic NASH . These data may suggest potential mechanis-
tic pathways and treatment targets in NASH .
Disclosures:
Mariaelena Pierobon - Consulting: Perthera Inc; Stock Shareholder: Theranostics 
Health
Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
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Identification of early transformations and biochemical 
changes in patients with NASH by Fourier Transform 
Infrared spectroscopic imaging
Christine Massie, Vishal Varma, Hari Sreedhar, Grace Guzman, 
Michael J. Walsh, Natalia Nieto; University of Illinois at Chicago, 
Chicago, IL
Background: Nonalcoholic fatty liver disease is associated 
with excessive fat accumulation in the liver and can progress 
to non-alcoholic steatohepatitis (NASH) defined by histologic 
hallmarks such as inflammation, cell death and fibrosis . Histo-
logically, NASH is rather similar to alcohol-induced steatohep-
atitis . Liver biopsy is considered necessary to diagnose NASH 
and the presence of fibrosis typically predicts patient outcome . 
In the US, more than 12% of the population has NASH and 
approximately 2 .7% has advanced liver fibrosis due to the 
disease . Thus, early diagnosis is crucial . Methods & Results: 
The liver microenvironment is chemically and morphologically 
modified during disease progression depending on disease 
etiology . Biochemical changes within the liver milieu and in 
cells due to liver injury during NASH progression are relatively 
poorly defined . Fourier Transform Infrared (FT-IR) spectroscopic 
imaging is an emerging approach to obtain detailed images 
that have associated biochemical information . FT-IR imaging 
of tissue is based on the principle that different regions of the 
mid-IR are absorbed by different chemical bonds (e .g ., C=O, 
C-H, N-H) within cells or tissue that can then be related to the 
presence and composition of biomolecules (e .g ., lipids, DNA, 
glycogen, proteins, collagen) . In an FT-IR image, every pixel 
within the image comprises an entire IR spectrum that can give 
information on the biochemical status of the cells that can then 
be exploited for cell-type or disease-type classification . In this 
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study, we used FT-IR spectroscopic imaging to examine early 
transformations as well as biochemical changes in 70 patients 
with NASH during progression from stages I to IV . Our findings 
indicate that the biochemistry of stages I and II were distinctly 
different and could be classified perfectly based on their IR 
signature using multivariate analysis . Samples from patients 
with stages III or IV were also found to be biochemically dif-
ferent from patients with stages I or II . Currently, we are focus-
ing on refining the classification to extract biochemistry from 
the regions of fibrosis, steatosis and inflammation to improve 
the classification among the four stages and determine the 
precise biomolecular changes that occur or could occur . Con-
clusion: FT-IR imaging holds exciting applications as a novel 
way to obtain biochemical information from cells and tissue in 
an entirely label-free non-perturbing route towards giving new 
insight into biomolecular changes that take place as part of 
NASH progression . This biochemical information can poten-
tially allow for objective and automated analysis of certain 
aspects of NASH diagnosis and prognosis .
Disclosures:
The following people have nothing to disclose: Christine Massie, Vishal Varma, 
Hari Sreedhar, Grace Guzman, Michael J . Walsh, Natalia Nieto
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Effects of dapagliflozin, a sodium-glucose co-transporter 
2 inhibitor, and free omega-3 carboxylic acids on liver 
steatosis and hepatocyte damage biomarkers in Type 2 
diabetes patients with non-alcoholic fatty liver disease
Jan Oscarsson1, Per Lundkvist2, Per-Anders E. Jansson3, Lars 
Johansson4, Mats Kvarnström1, Linda Moris5, Ulf Risérus2, Lars 
Lind2, Jan W. Eriksson2; 1AstraZeneca R&D, Mölndal, Sweden; 
2Uppsala University, Uppsala, Sweden; 3University of Gothen-
burg, Gothenburg, Sweden; 4Antaros Medical AB, Gothenburg, 
Sweden; 5Karolinska Trial Alliance, Stockholm, Sweden
Study purpose: The primary aim of the study was to investigate 
the effects of dapagliflozin (DAPA) and free omega-3 fatty 
acid carboxylic acids (OM-3 CA) alone and in combination on 
liver fat content in overweight type 2 diabetes (T2D) patients 
with non-alcoholic fatty liver disease (NAFLD) . Methods: T2D 
patients with BMI >25 kg/m2, liver fat >5 .5 % on stable met-
formin and/or sulfonylurea treatment were randomized to pla-
cebo (n=21), 10 mg DAPA OD (n=21), 4 g OM-3 CA OD 
(n=20) or the combination of DAPA and OM-3 CA (n=22) 
in a 12 week parallel group, double blind study . 75 patients 
completed the study . Investigations at baseline and week 12 
included abdominal MRI for liver and adipose tissue fat content 
assessment and a 75 g oral glucose tolerance test (OGTT) . The 
full analysis set was used for statistics and all relative changes 
were calculated as geometric mean ratio . Results: The full anal-
ysis set, n=84, had a mean(SD) age of 65 .5(5 .9) years, BMI 
of 31 .2(3 .5) kg/m2 and 59% were males . Mean liver fat% was 
18(9 .3)% . All active treatments significantly reduced liver fat% 
from baseline . The relative reduction in liver fat% for the com-
bination (DAPA+OM-3 CA) was significant (-21%, adjusted 
p=0 .046), but not significant for DAPA (-13%) or OM-3 CA 
(-15%) alone, as compared to placebo (-3%) . Total liver fat 
volume (L) changed similarly to liver fat% suggesting that the 
change in liver fat% was not secondary to changed hepatic 
water volume . Both DAPA and DAPA+OM-3 CA significantly 
reduced body weight and abdominal subcutaneous and vis-
ceral fat volume as well as improved glucose control, including 
fasting glucose and 2h glucose during OGTT . Hepatocyte dam-
age biomarkers (AST, ALT, CK-18 (M30 and M65) and gGT) 
were reduced by DAPA, but not by OM-3 CA or DAPA+OM-3 
CA . All adverse events were mild or moderate in intensity and 

as expected from previous studies with these treatments . Two 
patients (one in the DAPA group and one in the placebo group) 
experienced a severe adverse event, which were assessed by 
the investigators as unlikely to be caused by the investigated 
drugs . Conclusions: The combination of DAPA and OM-3 CA 
resulted in a significant reduction in percentage and total liver 
fat, while the monotherapies resulted in numerically smaller 
and non-significant reductions . DAPA had unique effects on 
measures of hepatocyte injury, which was not evident in the 
combination group indicating that effects on liver fat reduction 
and hepatocyte damage biomarkers are not necessarily associ-
ated . This study suggests beneficial effects of SGLT2 inhibition 
alone or in combination with OM-3 CA on NAFLD in type 2 
diabetes .
Disclosures:
Jan Oscarsson - Employment: AstraZeneca 
Per Lundkvist - Consulting: Merck Sharp Dohme; Grant/Research Support: Astra 
Zeneca
Lars Johansson - Employment: Antaros Medical
Mats Kvarnström - Employment: AstraZeneca
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Advanced fibrosis is independently associated with 
impaired kidney function in biopsy-proven NAFLD. 
Results of a multicenter cross-sectional study
Eduardo Vilar-Gomez7,8, Rocío Aller2, Rocío Gallego-Durán7, Hel-
ena Pastor- Ramírez7, Jesús Bañales3, Maria Teresa Arias-Loste23, 
Carmelo García-Monzón1, María Luisa García-Torres4, Víctor 
Aguilar-Urbano21, Javier Salmeron6, Jose L. Olcoz-Goñi9, Judith 
Gomez-Camarero5, Jose L. Calleja10, Javier Abad10, Agustin 
Albillos11, Oreste Lo Iacono12, Ruben Frances13, Moises Diago14, 
Conrado M. Fernández-Rodríguez15, Javier García-Samaniego16, 
Juan Caballeria17, Salvador Benlloch18, Juan Turnes19, Raul J. 
Andrade22, Luis C. Bertot20, Javier Ampuero7, Leon A. Adams20, 
Manuel Romero-Gomez7; 1Hospital Universitario Santa Cristina, 
Madrid, Spain; 2Hospital Clínico Universitario de Valladolid, Val-
lodolid, Spain; 3Instituto de Investigación Sanitaria Biodonostia, 
San Sebastián, Spain; 4Hospital Clínico Universitario de Valencia, 
Valencia, Spain; 5Hospital Universitario de Burgos, Burgos, Spain; 
6Hospital Universitario San Cecilio, Granada, Spain; 7Instituto de 
Biomedicina de Sevilla (IBiS), UGC Aparato Digestivo Intercen-
tros Hospitales Universitarios Virgen Macarena-Virgen del Rocío, 
CIBERehd., Seville, Spain; 8Hepatology, National Institute of Gas-
troenterology, Havana, Cuba; 9Hospital Universitario de León, 
Leon, Spain; 10Hospital Puerta de Hierro, Madrid, Spain; 11Hos-
pital Universitario Ramón y Cajal, Madrid, Spain; 12Hospital del 
Tajo, Aranjuez, Spain; 13Hospital del Alicante, Alicante, Spain; 
14Hospital General Universitario, Valencia, Spain; 15Hospital Uni-
versitario. Fundación Alcorcón, Madrid, Spain; 16Hospital Uni-
versitario La Paz, Madrid, Spain; 17Hospital Provincial Clinic de 
Barcelona, Barcelona, Spain; 18Hospital La Fe, Valencia, Spain; 
19Complejo Hospitalario Universitario de Pontevedra, Pontevedra, 
Spain; 20University of Western Australia, Perth, WA, Australia; 
21Hospital Costa del Sol, Málaga, Spain; 22Hospital Universitario 
Virgen de la Victoria, Málaga, Spain; 23Hospital Universitario 
Marqués de Valdecillas, Santander, Spain
Background: Although there is growing evidence that patients 
with nonalcoholic fatty liver disease (NAFLD) or steatohepatitis 
(NASH) have an increased prevalence/incidence of chronic 
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kidney disease (CKD), the relationship between reduced kidney 
function and histological features of patients with biopsy-proven 
NAFLD has not been fully elucidated . Methods: A total 1459 
adult patients with biopsy-proven NAFLD from 33 centers in 
3 countries [Spain (821 patients), Australia (245 patients) 
and Cuba (393 patients)] were consecutively enrolled . Biop-
sies were reviewed by local pathologists and scored using the 
NASH-CRN scoring system and fibrosis (F) stages (0-4) and 
subsequently classified as NAFL or NASH (combined presence 
of steatosis, ballooning and lobular inflammation) . This study 
did not include patients with decompensated cirrhosis . Kidney 
function was assessed through CKD-EPI estimated glomerular fil-
tration rate (eGFR) formula and CKD was defined as eGFR less 
than 60 ml/min/1 .73 m2 . Results: Kidney function assessed by 
eGFR (ml/min/1 .73 m2) was not significantly different among 
patients with NAFL (n=536) (95 .1 ± 17 .9 ml), NASH-F0 
(n=338) (95 .5 ± 16 .7), NASH-F1 (n=178) (95 .8 ± 16 .6) and 
NASH-F2 (n=190) (94 .3 ± 16 .7) . However, eGFR was lower 
in NASH patients with advanced fibrosis (n=150 for F3, 84 .5 
± 22 .1; n=67 for F4, 84 .9 ± 20 .9), P<0 .001 for ANOVA 
with Bonferroni adjustments . Likewise, a higher proportion of 
subjects with advanced fibrosis (27/217, 12%) had an eGFR 
of <60 ml/min/1 .73 m2 as compared with patients without 
advanced fibrosis (36/1242, 3%), P<0 .01 . After adjusting 
for confounding factors (BMI, diabetes, smoking, age, gender, 
insulin resistance, components of the metabolic syndrome and 
concomitant medications for comorbidities), the presence of 
advanced fibrosis remained as an independent predictor of 
decreased eGFR (β= -0 .21, P<0 .01) or eGFR <60 (OR: 3 .6, 
95% CI: 2 .1-6 .3, P<0 .01) . Non-invasive biomarkers of fibrosis 
including NAFLD fibrosis score (NFS, r= -0 .27, P<0 .01) and 
FIB-4 score (r= -0 .22, P<0 .01) were strongly related to eGFR . 
Patients with a NFS of >0 .675 (n=229) had lower eGFR (87 .2 
± 18 .9 ml) as compared to those with NFS of <-1 .455 (n=632) 
(97 .9 ± 17 .8 ml), P<0 .01 . Similarly, eGFR was decreased in 
patients with a FIB-4 of >2 .67 (n=91) (83 .1 ± 19 .5 ml) as com-
pared to those with a FIB-4 <1 .30 (n=1023) (96 .5 ± 18 .1 ml), 
P<0 .01 . Conclusions: In biopsy-proven NAFLD patients, only 
advanced fibrosis was strongly associated with either decreas-
ing eGFR or presence of CKD determined by an eGFR <60 ml/
min/1 .73 m2, irrespective of well-known risk factors as obesity, 
diabetes and components of metabolic syndrome .
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Transient Elastography in combination with clinical 
markers (BARD Score, FIB-4, NFS) can be useful in pre-
dicting the presence or absence of advanced fibrosis in 
patients with Non Alcoholic Fatty Liver Disease
Amreen Dinani, Rachel Jeffers, Arifa Toor, Rolland C. Dickson; 
Gastroenterology and Hepatology, Dartmouth Hitchcock Medical 
Center, Lebanon, NH
Background: Nonalcoholic fatty liver disease (NAFLD) is 
increasing in prevalence and may soon be the major cause of 
end stage liver disease . Nonivasive strategies to define fibrosis 
stage will be important for disease management . The aim of 
our study was to determine the utility of transient elastography 
(TE) either alone or in combination with clinical markers to 
assess fibrosis stage . Methods: The electronic medical records 
of all patients with a diagnosis of NAFLD/NASH undergoing 
TE from May 2014 to December 2015 at a single institution 
were reviewed . Patients were included if they had reliable liver 
stiffness measurements (LSMs) and an adequate liver biopsy 
sample (> 2 .5cm) within 3 years of TE . LSMs were used to 
divide patients into two groups: advanced fibrosis (>F3) and 
absence of advanced fibrosis (<F3) . Clinical markers: BARD 
score, FIB-4 and NFS were calculated in this sub-population 
and combined with LSM and compared to liver biopsy to deter-
mine fibrosis stage . Results:  49 patients with the diagnosis 
of NASH/NAFLD had reliable LSMs and a liver biopsy were 
included in our study . LSMs were consistent with <F3 fibrosis 
in 25/49 and >F3 in 24/49 . Fibroscan when used alone 
accurately predictive fibrosis stage in 86% (42/49) of patients, 
20/25 with <F3 and 22/24 >F3 . There was no difference in 
the predictive value of any of the individual non-invasive mark-
ers of fibrosis and no marker had increased positive predictive 
value or negative predictive value . LSM and all three clinical 
markers correlated for fibrosis stage in 33% (16/49), liver 
fibrosis was accurately predicted in all cases, <F3 (9/9), >F3 
(7/7) . The presence of 2/3 markers correlating with TE led to 
accurate predicition in those with <F3 (11/13), (1 patient lost 
>50lbs before liver biopsy) . For >F3 fibrosis the addition of 1 
or 2 clinical markers did not improve accurately of TE . Conclu-
sions: TE is a valuable tool to detect or exclude the presence 
of advanced fibrosis in NAFLD/NASH patients . Addition of 
calculated clinical markers further increases the accuracy of TE . 
When there is discrepancy between TE and >2 clinical markers 
in <F3 fibrosis, liver biopsy should be considered . Prospective, 
larger studies utilizing TE, clinical markers and liver biopsy are 
required to confirm these results .
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1101
Free triiodothyronine as determinant of non-alcoholic 
fatty liver disease in euthyroid subjects: the LifeLines 
Cohort Study
Eline van den Berg1, Lynnda van Tienhoven-Wind2, Marzyeh 
Amini3, Behrooz Z. Alizadeh3,1, Tim C.M.A. Schreuder1, Klaas 
Nico Faber1, H Blokzijl1, Robin P.F. Dullaart2; 1Gastroenterology 
and Hepatology, University Medical Center Groningen, Gron-
ingen, Netherlands; 2Endocrinology, University Medical Center 
Groningen, Groningen, Netherlands; 3Epidemiology, University 
Medical Center Groningen, Groningen, Netherlands
Background: Non-alcoholic fatty live disease (NAFLD) is becom-
ing the leading cause of chronic liver disease in de Western 
world . The liver plays a crucial role in the metabolism of cho-
lesterol and triglycerides and thyroid hormones interact on 
hepatic lipid homeostasis . Given the importance of variations 
in thyroid function within the euthyroid range for a consider-
able number of health issues, including (subclinical) athero-
sclerosis and biochemical markers of increased cardiovascular 
risk, it is relevant to examine the relationship of NAFLD with 
thyroid function parameters in an euthyroid population . Meth-
ods: The study was conducted in the LifeLines Cohort Study 
(N=167,729), a population-based cohort study examining the 
health and health-related behaviors of participants living in 
the North of The Netherlands . Only euthyroid subjects (TSH 
0 .5-4 .0 mU/L, FT4 11-19 .5 pmol/L and FT3 4 .4-6 .7 pmol/L) 
older than 18 years were included . Exclusion criteria were 
participants with missing data, excessive alcohol use, known 
hepatitis or cirrhosis, liver functions ≥ three times the upper 
limit, current cancer, non-white ancestry, previous or current 
use of thyroid medication and current use of lipid and glucose 
lowering medication . A priori defined liver biochemistry, thy-
roid function parameters and metabolic syndrome (MetS) were 
studied . NAFLD was defined by using the validated Fatty Liver 
Index (FLI); FLI ≥60 was categorized as NAFLD . A p<0 .01 was 
considered significant . Results: Out of 20,289 participants, a 
FLI ≥60 was found in 4,274 (21 .1%) individuals (62 .1% men, 
median age 46 years) . Participants with FLI ≥60 had higher 
ALT, AST, ALP, GGT values and higher prevalence of MetS 
(46 .7% vs . 4 .2%, p<10-50) . In age- and sex-adjusted analysis 
FLI ≥60 was independently predicted by a higher FT3 (OR 
1 .34, 95% CI 1 .29-1 .39, per SD increment, p<10-48) and a 
lower FT4 (OR 0 .73, 95% CI 0 .70-0 .75, p<10-63) but not by 
TSH . The strongest association was found for the FT3/FT4 ratio 
(OR 1 .41, 95% CI 1 .39-1 .49, p<10-92) . These associations 
remained similar after additional adjustment for the presence 
of MetS (OR 17 .9, 95%CI 16 .2-19 .8, p<10-400) . In subjects 
with enlarged waist circumference TSH and FT4 were lower but 
FT3 was higher, resulting in a higher FT3/FT4 ratio (p<10-46) . 
Conclusion: In this large cross-sectional study of 20,289 par-
ticipants, we discovered that euthyroid people with suspected 
NAFLD are characterized by a higher FT3/FT4 ratio, probably 
secondary to central obesity .
Disclosures:
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Non-alcoholic fatty liver disease related cirrhosis is fre-
quently an incidental diagnosis.
Luis C. Bertot1, Gary P. Jeffrey1,2, Gerry C. MacQuillan1,2, George 
Garas1,2, Michael C. Wallace1,2, Leon A. Adams1,2; 1School of 
Medicine and Pharmacology, University of Western Australia, 
Perth, WA, Australia; 2Department of Hepatology, Sir Charles 
Gairdner Hospital, Perth, WA, Australia
Background /Aim: Determination of the presence of cirrhosis 
in non-alcoholic fatty liver disease (NAFLD) is important as 
it alters prognosis and mandates screening for hepatocellu-
lar carcinoma (HCC) . We sought to determine in a cohort of 
patients with NAFLD related cirrhosis, whether cirrhosis had 
been discovered incidentally or had been diagnosed by intent 
and whether patients had been screened for HCC . Methods: 
Patients with NAFLD cirrhosis seen at a tertiary academic 
centre had medical records reviewed to determine; mode of 
cirrhosis diagnosis (incidental or by intent), specialty of diag-
nostician, and evidence of previous clinical, imaging or labora-
tory features of unrecognized cirrhosis . Results: Of 100 NAFLD 
related cirrhosis patients (mean age 66 years, 62% male), the 
majority (n=66) were discovered incidentally and the majority 
of these (74%) had their NAFLD diagnosed at the same time of 
cirrhosis diagnosis . Incidental diagnosis was most commonly 
made on imaging performed for reasons unrelated to liver dis-
ease (n=21, 32%), following liver tests performed for reasons 
unrelated to NAFLD or liver disease (n=17, 26%), following 
incidental finding of varices on endoscopy (n=14, 21%), unex-
pected finding at surgery (n=9, 14%) or other (n=5, 8%) . By 
intent diagnosis were predominantly made by gastroenterolo-
gists/hepatologists (27/34 patients) whereas general practi-
tioners, surgeons and physicians were more likely to diagnose 
cirrhosis incidentally (p<0 .001) . A high proportion of patients 
who were diagnosed incidentally (n=48/66, 73 %) had pre-
vious evidence of cirrhosis (unexplained thrombocytopenia or 
splenomegaly) during previous outpatient clinic review or hos-
pitalization, although no patient had undergone non-invasive 
fibrosis testing . When calculated retrospectively, the majority 
had high non-invasive scores prior to the diagnosis (81% had 
Hepascore >0 .84 and NAFLD Fibrosis Score >0 .676, 80% 
had FIB-4 >1 .5 .) Thirty-nine of the total cohort were diagnosed 
with HCC, half of whom had not received previous screening . 
Patients not in a HCC screening program were more likely to 
have a higher BCLC stage than those in a screening program 
(Stage C, 52% vs . 20%, p=0 .01) Conclusions:  The majority 
of NAFLD cirrhosis patients are diagnosed incidentally despite 
prior clinical and biochemical evidence . Screening with non-in-
vasive fibrosis markers is not done outside specialty clinics 
but would detect 80% of these patients . Screening of HCC in 
NAFLD cirrhotics is associated with a lower BCLC stage at time 
of diagnosis . Increased awareness of screening for cirrhosis 
and HCC is needed in patients with NAFLD .
Disclosures:
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1103
Progression of liver fibrosis in NAFLD relates to arterio-
sclerosis and chronic kidney disease
Yoshihito Kubotsu1,3, Hirokazu Takahashi1, Yoichiro Kitajima3, 
Satoshi Oeda2, Keizo Anzai1, Yuichiro Eguchi2; 1Department of 
Metabolism and Endocrinology, Faculty of Medicine, Saga Univer-
sity, Saga, Japan; 2Liver Center, Saga University Faculty of Med-
icine, Saga, Japan; 3Clinical Gastroenterology, Eguchi Hospital, 
Ogi, Japan
Background and aims: Nonalcoholic fatty liver disease 
(NAFLD) and nonalcoholic steatohepatitis (NASH) are man-
ifestations of the metabolic syndrome, associated with arte-
riosclerosis (AS) and increased risk of vascular disease such 
as stroke, cardiovascular disease and chronic kidney disease 
(CKD); however, impact of liver fibrosis on AS and CKD in 
NAFLD/NASH is not wholly understood . We aimed to clar-
ify the relationship between the progression of liver fibrosis, 
AS and CKD in NAFLD  . Methods: A total of 105 NAFLD 
patients (male; n = 53, 23-81 years: female; n = 52, 24-73 
years) diagnosed by ultrasonography were enrolled in the 
cross-sectional study . AS and CKD was evaluated by baPWV 
(brachial-ankle Pulse Wave Velocity) and eGFR (estimated Glo-
merular Filtration Rate) . Liver fibrosis was estimated by Fib-4 
index (low cut-off index = 1 .30) and categolized as group L 
(Fib-4 ≤ 1 .3; NAFL but non-NASH) or group H (1 .3 < Fib-4; 
NASH with a possible progressed fibrosis) accordingly . Effect 
of liver fibrosis on baPWV and eGFR was examined by multi-
ple logistic regression analysis . Result: Fib-4 index is positively 
correlated to baPWV (r = 0 .43, p < 0 .001) and negatively 
correlated to eGFR (r = -0 .43, p < 0 .001) . baPWV of group H 
(n = 39) was significantly higher and eGFR was significantly 
lower than group L (n = 66) (baPWV; 1557 cm/sec and 1308 
cm/sec, p < 0 .001: eGFR; 67 .9 ml/min/1 .73m2 and 88 .5 
ml/min/1 .73m2, p <0 .001) . Multivariate analysis indicated 
that group H was a significant risk for increasing baPWV and 
decreasing eGFR independent from age, diabetes (DM) and 
obesity (baPWV; odds ratio = 4 .07, p < 0 .05 and eGFR; odds 
ratio = 8 .85, p < 0 .01) . Furthermore, DM and liver fibrosis 
additively increased the risk for AS (group L/DM+; odds ratio 
= 22 .8, p < 0 .01: group H/DM-; odds ratio = 26 .6, p < 0 .01: 
group H/DM+; odds ratio = 33 .0, p < 0 .01) . Conclusion: The 
progression of liver fibrosis in NAFLD is a significant risk for 
AS and CKD, and affects a severity of AS and CKD . AS and 
CKD should be carefully monitored in NAFLD regardless of 
comorbid diabetes .
Disclosures:
The following people have nothing to disclose: Yoshihito Kubotsu, Hirokazu Taka-
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1104
High risk populations: Attitudes to NAFLD among Dia-
betologists
Thomas Marjot1, Emilia Sbardella1, Jonathan Hazlehurst1, Ahmad 
Moolla1, Jeremy Cobbold2, Jeremy Tomlinson1; 1Oxford Centre for 
Diabetes, Endocrinology and Metabolism, University of Oxford, 
Oxford, United Kingdom; 2Department of Gastroenterology and 
Hepatology, University of Oxford, Oxford, United Kingdom
INTRODUCTION Non-alcoholic fatty liver disease (NAFLD) and 
type 2 diabetes (T2DM) are common conditions that regularly 
coexist and can act synergistically to drive adverse outcomes . 
The prevalence of NAFLD in T2DM is 70%, with 16% having 
evidence of advanced hepatic fibrosis . There is accumulat-
ing evidence for a role of screening for NAFLD +/- fibrosis in 
diabetic populations . AIMS Our study therefore had 3 aims: 

Firstly, to define the attitudes and current clinical practice of 
diabetes specialists towards NAFLD across the UK . Secondly, 
to implement an evidenced-based pathway for the assessment 
of NAFLD in patients attending diabetes outpatient clinics and 
finally, to assess the impact of a multidisciplinary approach 
(with combined hepatology and diabetes input) to their clinical 
management . MATERIALS AND METHODS An online survey 
was disseminated to diabetologists across the UK . Based on 
findings from this survey, all diabetic patients attending out-
patient clinics at Oxford University Hospitals were screened 
for advanced fibrosis using a Fib-4 score . Those with elevated 
scores may then benefit from referral to the multidisciplinary 
metabolic hepatology clinic . RESULTS 116 diabetes specialists 
responded to the survey . Only 4 .5% of responders correctly 
judged the prevalence of NAFLD in diabetic patients to be 
>50% . Even fewer (1 .5%) correctly judged the prevalence of 
advanced fibrotic disease to be >15% . Whilst most diabetol-
ogists performed liver function tests, the vast majority (68%) 
had not used any non-invasive scoring system to assess risk 
of advanced disease within the last 12 months . For 20% of 
responders, a diagnosis of NAFLD did not affect their approach 
to management . In light of these findings, a local ‘think NAFLD’ 
campaign was launched to educate diabetologists on the 
assessment, risk and impact of NAFLD in patients with diabe-
tes . In the subsequent 3 months 188 patients attending diabetic 
clinics were screened for advanced fibrosis using Fib-4 . 16% of 
those screened had an elevated Fib-4 . Data has been analyzed 
from >90 patients attending the multidisciplinary clinic . After 6 
months follow up weight reduced by 3% (p=0 .0003), ALT by 
29% (p=0 .0008) and HbA1c by 6 .5mmol/mol (p=0 .0006) . 
CONCLUSIONS Amongst diabetologists, there remains limited 
awareness of the prevalence and severity of NAFLD in the 
patients they treat . Fib-4 score can easily be used in clinical 
practice to identify patients at risk of advanced fibrosis who are 
likely to benefit from a dedicated multidisciplinary approach to 
their management .
Disclosures:
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1105
Improvement in Non-Invasive Hepatic Parameters of 
Nonalcoholic Fatty Liver Disease in Obese Uncontrolled 
Type 2 Diabetes Mellitus Patients who underwent Endo-
scopic Duodenal–Jejunal Bypass Liner (Endobarrier) 
Implantation
Oranit Cohen-Ezra1, Gabriella Segal-Lieberman2, Alon Lang3, 
Yeroham Kleinbaum4, Yael Inbar4, Sima Katsherginsky4, Keren 
Tsaraf1, Ziv Ben Ari1; 1Liver Disease Center, Sheba Medical Cen-
ter, Ramat Gan, Israel, Kadima, Israel; 2endocrine institute, sheba 
medical center, Ramat Gan, Israel; 3gastroenterology institute, 
sheba medical center, Ramat Gan, Israel; 4radiology department, 
sheba medical center, Ramat Gan, Israel
Nonalcoholic fatty liver disease (NAFLD), the most common 
cause of chronic liver disease in Western countries, may prog-
ress to cirrhosis, liver failure, and complicated hepatocellular 
carcinoma. Recently, a nonsurgical bariatric technique, the 
Endobarrier (GI Dynamics), an endoscopically-delivered device 
that mimics gastric bypass surgery by shielding the duodenum 
and upper jejunum from contact with chyme was reported to 
lead to significant weight loss and to rapid improvement of 
type 2 diabetes, both conditions are important risk factors for 
NAFLD . We therefore investigated the effect of Endobarrier 
treatment on non-invasive hepatic parameters in obese uncon-
trolled T2DM patients with NAFLD . The Endobarrier device was 
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implanted for 12 months in the duodenum via an endoscopic 
procedure in 46 uncontrolled diabetic, obese, NAFLD subjects 
(age 52±9y, 52 .17% male, BMI 37 .6±9 .2 m2/kg) . BMI, waist 
circumference, serum liver enzyme levels, glucose, HBA1c and 
lipid profile were performed as well as shear wave elastography 
(SWE) (Aixplorer SuperSonic Imagine, France) and Fibromax 
(FibroTest, ActiTest, SteatoTest, and NashTest) (BioPredictive, 
France) for the noninvasive evaluation of hepatic injury . By 
3, 6 and 12 months following the Endobarrier implantation, 
the BMI, waist circumference, serum liver enzyme levels, glu-
cose, HBA1c, lipid profile and the fibrosis stage (SWE and 
Fibromax) decreased significantly from baseline . In addition, 
the ActivityTest, SteatoTest (fat liver content), and NashTest 
(steatohepatitis score) (Fibromax) improved significantly from 
baseline by 6 month after the Endobarrier removal . In 10 sub-
jects (22%) the Endobarrier was endoscopically explanted ear-
lier due to side effects. Conclusion: Endobarrier, a minimally 
invasive bariatric technique, achieved significant improvement 
in hepatic fat liver content, steatohepatitis score and fibrosis 
stage in uncontrolled obese, diabetic, NAFLD patients . This 
device may be suitable for the treatment of morbid obesity and 
its related comorbidities including NAFLD .
Disclosures:
The following people have nothing to disclose: Oranit Cohen-Ezra, Gabriella 
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Fibrosis in adipose tissue is associated with liver dam-
age and fibrosis in NAFLD
Anna-Sophia Leven1, Martin Schlattjan1, Jan-Peter Sowa1, Till 
Hasenberg2, Lars Bechmann1, Guido Gerken1, Ali Canbay1; 
1Department of Gastroenterology and Hepatology, University Hos-
pital Essen, Essen, Germany; 2Department of General and Visceral 
Surgery, Alfried Krupp Krankenhaus, Essen, Germany
Background and Aims: Fibrosis occurs in different organs 
and is associated with damage . In non-alcoholic fatty liver 
disease (NAFLD), liver fibrosis is also a sign for progression . 
Adipose tissue seems to play an important role in the progres-
sion of NAFLD, but the contribution of adipose tissue fibrosis 
is unclear . The aim of our study was: (i) to check if adipose 
tissue in obesity exhibits fibrosis, (ii) if fibrosis in adipose tissue 
correlates with liver damage and fibrosis and (iii) autophagy 
in adipose tissue is associated with fibrosis in adipose tissue . 
Methods: Blood, visceral adipose and liver tissue samples were 
obtained from 62 (mean age: 43+/-10 y . w:45 / m:17) mor-
bidly obese patients undergoing bariatric surgery . Fibrosis was 
assessed by Sirius Red staining in adipose and liver tissue . 
mRNA expression of genes related to fibrosis (collagen) and 
autophagy (ATG5, LC3, Beclin) were measured in adipose 
and liver tissue by qrt-PCR . ATG 5 staining in adipose tissue 
was performed by immunohistochemistry and quantitatively 
analyzed . Blood samples were analyzed for routine parame-
ters and surrogate markers of apoptosis and cell death (M30, 
M65) by ELISA . Results: Increased fibrosis was observed by 
Sirius red and collagen expression was significantly upregu-
lated (p < 0 .0001) in adipose tissue of morbidly obese patients 
compared to controls . mRNA levels of LC3 and Beclin were 
significantly increased in adipose tissue of obese patients com-
pared to controls (LC3 p < 0 .02; Beclin p < 0 .05) . In addition 
the amount of ATG5-positive cells in adipose tissue was sig-
nificantly correlated with fibrosis in adipose tissue . Significant 
correlations were also found between adipose tissue fibrosis 
and serum M30 as well as expression of autophagy related 
genes in adipose tissue . Autophagy related gene expression 

in liver and adipose tissue was also correlated . Conclusions: 
Morbid obesity leads to fibrosis in adipose tissue, which is 
associated to elevated expression of autophagy related genes . 
Moreover, autophagy in adipose tissue and liver tissue are 
correlated, implicating a possible common signalling axis lead-
ing to increased autophagic processes in different tissues . The 
underlying mechanisms need further characterization .
Disclosures:
The following people have nothing to disclose: Anna-Sophia Leven, Martin Schlat-
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A non-bile acid intestine-selective FXR agonist reduces 
liver steatosis in mice
Helene Baribault, Jianhua Chao, Kenji Kozuka, I-Hsin Hsu, Limin 
He, Padmapriya Kumaraswamy, Matthew Siegel, Ying He, Bao-
ming Nie, Samantha Koo-McCoy, Christopher Carreras, Qum-
ber Jafri, Christine Dowd, Patricia Finn, Jason Lewis, Rakesh Jain, 
Andrew King, Jeremy S. Caldwell; Ardelyx, Inc., Fremont, CA
The Farnesoid X Receptor (FXR) is a nuclear receptor acti-
vated directly by bile acids . FXR is expressed at high levels 
in liver and intestine and plays a central role in the regula-
tion of bile and lipid homeostasis . Obeticholic acid (OCA), 
a systemic, semi-synthetic bile acid FXR agonist, has recently 
been approved by the FDA for the treatment of primary biliary 
cirrhosis and has demonstrated beneficial effects in patients 
with nonalcoholic steatohepatitis (NASH); however, treatment 
was associated with adverse effects particularly pruritus and 
elevated LDL-cholesterol . Intestine-selective FXR agonists poten-
tially offer therapeutic efficacy with improved safety profiles . To 
test this we recently discovered a novel, orally active, non-bile 
acid and intestine-selective FXR agonist, NTX023-1 . Pharma-
cokinetic studies of NTX023-1 in peripheral circulation, portal 
vein, bile, gut tissue and feces supported its intestine-selective 
profile . NTX023-1 activated FXR target gene expression in the 
intestine, including FGF15, but had minimal effect on FXR tar-
get gene expression in the liver, including OSTbeta . In con-
trast, systemic FXR agonists OCA and Px102 globally activated 
FXR target genes including those in the intestine and liver . To 
evaluate the effects of NTX023-1 on hepatic steatosis, mice 
(n=10 per group) fed a western diet (WD) for 8 weeks were 
treated with vehicle, Px102 (30 mg/kg QD) or NTX023-1 
(30 mg/kg QD or BID) for 6 weeks . WD feeding significantly 
increased serum and liver cholesterol (2-fold, p<0 .0001) and 
liver triglycerides (4-fold, p<0 .0001) compared with mice fed 
standard chow . NTX023-1 (QD or BID) and Px-102 (QD) nor-
malized serum cholesterol, liver triglycerides and liver cho-
lesterol content to levels comparable with those observed in 
mice fed standard chow . Consistent with these biochemical 
changes, histopathological analysis showed improvement 
in the macrovesicular steatosis score from 4 .0 with vehicle 
treatment down to 1 .4 (p<0 .0001) with NTX023-1 (BID) and 
2 .1 (p<0 .01) with Px-102 (QD) . The efficacy of NTX023-1 
appeared to be mediated primarily by the intestine as indi-
cated by minimal increases in serum ALP, an FXR target gene 
product, whereas Px102 markedly increased serum ALP levels . 
All treatments with NTX023-1 (QD and BID) and Px-102 (QD) 
lowered serum bile acid levels . These results suggest that an 
intestine-selective FXR agonist could be useful in the treatment 
of hepatosteatosis in NASH patients .
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A non-invasive lipidomic test accurately discriminates 
NASH from steatosis and tracks evolution of the disease
Miriam Perez-Cormenzana1, M Concepción García3, Beatriz Anto-
lin3, Natalia Mora3, Ibon Martinez-Arranz1, De luis D. Román2, 
Cristina Alonso1, Rocío Aller3,2; 1OWL, Derio, Spain; 2Institute of 
Endocrinology and Nutrition, Medicine School and Department of 
Endocrinology and Nutrition, Hospital Clínico Universitario, Uni-
versity of Valladolid, Valladolid, Spain; 3Department of Digestive 
Disease, Hospital Clínico Universitario, University of Valladolid, 
Valladolid, Spain
BACKGROUND: Nonalcoholic fatty liver disease (NAFLD) 
includes a spectrum of histological phenotypes including ste-
atosis, steatohepatitis (NASH) and fibrosis . While liver biopsy 
is the reference for diagnosis, it is invasive and associated with 
procedural risks and sampling variability . Thus, there is urgent 
need for a noninvasive and robust diagnostic procedure . 
Recently, we have described a serum-based lipidomic signa-
ture associated with NAFLD able to fulfill these unmet clinical 
diagnostic needs by: (1) differentiating NAFLD from healthy 
cohort, (2) discriminating between steatosis and NASH . AIMS: 
To validate this non-invasive assay in NAFLD diagnosis using 
blind-histology as a reference standard and then apply these 
test in the follow-up of the patients . METHODS: Thirty patients 
were enrolled as a blind, biopsy-proven NAFLD cohort, col-
lecting the serum samples at the time of liver biopsy . Meta-
bolic syndrome was assessed based on the presence of at least 
three of the conditions listed by the NCEP ATPIII . Patients were 
prescribed a hypocaloric diet (1500kcal/day) and aerobic 
exercise (30-60min/day), monitored for 2 to 5 years, at which 
point a new serum sample was collected . The lipidomic test 
was established on the basis of 467 biopsy-proven patients 
(controls=90; steatosis=246; NASH=131) and two BMI-depen-
dent logistic regression algorithms: 1) discriminating between 
NAFLD and healthy liver (assay name: OWLiver Care) and 2) 
between NASH and steatosis (OWLiver) . The diagnostic perfor-
mances of both assays were assessed by area under the ROC 
curve, positive and negative predictive values: 1) 0 .90±0 .02, 
0 .89 and 0 .88, respectively; 2) 0 .95±0 .01, 0 .89 and 0 .90 . 
RESULTS: Applied to the independent biopsy-proven cohort 
(46±12years, 33%female, weigh=86±15kg; BMI=32±5kg/
m2), the test diagnosed correctly 28 out of 30 patients, mis-
classifying one patient having NASH with NAS score=2, but 
presenting metabolic syndrome; and one patient as having ste-
atosis with NAS score=5, although without ballooning . Once 
validated, the test was applied to the follow-up of the patients 
(weigh=84±14kg; BMI=31±4kg/m2) . 31% of the patients lose 
at least 5% of baseline body weight . Among those respond-
ers, 50% of them improved their diagnosis presenting positive 
post-interventional shifts from NASH to steatosis or steatosis 
to healthy liver . Interestingly, the original diagnosis remained 
unchanged for the 95% of the non-responder patients . CON-
CLUSIONS: The results obtained in the independent cohort sup-
port the feasibility of these lipidomic tests as a noninvasive tool 
for NAFLD diagnosis and to monitor the disease progression/
regression while circumventing the need for repeat liver biopsy .
Disclosures:
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1109
Standardized Time Average of ALT is a Better Marker of 
Histologic Improvement in NAFLD 
Damon Frezza3, Wen Chen3, Pinar Keskinocak3, Turgay Ayer3, 
Ran Jin1, Sarah E. Barlow4, Stavra Xanthakos6, Joel E. Lavine5, 
Miriam B. Vos1,2; 1Emory University, Atlanta, GA; 2Children’s 
Healthcare of Atlanta, Atlanta, GA; 3Georgia Institute of Tech-
nology, Atlanta, GA; 4Baylor College of Medicine, Houston, TX; 
5Columbia University, New York, NY; 6Cincinnati Children’s, Cin-
cinnati, OH
Background: Change in liver histology is the current stan-
dard for NAFLD treatment response, but liver histology has 
limitations including risk, high cost and imprecision . ALT is a 
commonly used surrogate marker but relationship of ALT to 
histologic change is not adequately defined, particularly in 
children . We hypothesized that combining ALT measurement 
with time duration of the ALT change would predict histologic 
change better than the reduction ratios currently used . Meth-
ods: This was a retrospective analysis of the 2-year, random-
ized, controlled TONIC trial published in 2011 by the NASH 
Clinical Research Network comparing placebo to metformin or 
vitamin E, along with lifestyle advice . Participants with a liver 
biopsy at screening (S) and 96 weeks were included in the 
analysis (N=147) . ALT standardized time average (ALT STA), 
combining level of ALT and time duration at the level, was cal-
culated using the area under the curve of the percent change 
in ALT plotted against time for each patient . Three methods of 
assessing ALT were compared (1) ALT reduction ratio (baseline 
compared to final), 2) mean ALT and 3) ALT STA . Results: 
Average fibrosis score was 1 .25 ± 0 .98 at baseline and NAS 
was 4 .6 ± 1 .4 (out of 8 possible) . ALT was significantly dif-
ferent between improvement and progression of fibrosis with 
separation greatest after 36 weeks (Figure 1) . Improvement 
in NAS was also associated with a significantly improved ALT 
however the separation was seen after 48 weeks . ALT STA 
was superior to ALT reduction ratio and mean ALT in predicting 
both fibrosis and NAS improvement (AUC 0 .56, 0 .66, 0 .67 
for fibrosis and 0 .72, 0 .65, 0 .75 for NAS respectively, p< .05 
for all except ALT reduction ratio for fibrosis) . Conclusions: ALT 
STA was the best predictor of histologic improvement . Short 
term ALT (less than 36 weeks for fibrosis and 48 weeks for 
NAS) did not differentiate well between those who improved 
versus progression . ALT STA may be a useful surrogate marker 
of fibrosis change and NAS improvement in clinical trials for 
pediatric NAFLD .

ALT trend for fibrosis progression versus improvement .
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1110
The Presence and Severity of Coronary Artery Disease 
in Patients with Biopsy-Proven NAFLD: A Prospective 
Prevalence Study
Kelvin N. Bush2, Ryan I. Prentice2, Emilio Fentanes2, Richard W. 
Hilliard2, Christopher J. Lisanti3, Ryan Schwope3, Katherine M. 
Cebe4, Pedro A. Manibusan1, Angelo H. Paredes1, James K. 
Aden5, James Watts2, Dustin M. Thomas2, Stephen A. Harrison1; 
1Gastroenterology, Brooke Army Medical Center, Fort Sam Hous-
ton, TX; 2Cardiology, Brooke Army Medical Center, Fort Sam 
Houston, TX; 3Radiology, Brooke Army Medical Center, Fort Sam 
Houston, TX; 4Pathology, Brooke Army Medical Center, Fort Sam 
Houston, TX; 5Biomedical Statistics, Institute for Surgical Research, 
Fort Sam Houston, TX
Background: Nonalcoholic fatty liver disease (NAFLD) is a 
global health concern that is increasing in prevalence . NAFLD 
has been associated with increased cardiovascular disease, 
but the relationship has been evaluated in limited observa-
tional studies . Prospective data on the association between 
NAFLD and coronary artery disease (CAD) are lacking . The 
purpose of this ongoing study is to define the prevalence and 
severity of CAD among patients with biopsy-proven nonalco-
holic steatohepatitis (NASH) and non-NASH NAFLD . Methods: 
Adult patients were prospectively enrolled predominantly at the 
time of referral for routine colon cancer screening . They were 
screened for evidence of NAFLD with FibroScan ®, LiverMulti-
Scan (LMS), and MR elastography (MRE) . A prior history of liver 
disease or alcohol ingestion greater than the accepted range 
for NAFLD was considered exclusionary . Patients exceeding 
pre-specified cutoff values on any imaging test were offered 
liver biopsy and coronary CT angiography/coronary artery 
calcium (CCTA/CAC) to screen for the presence and severity 
of CAD . CAD was determined on a per-patient and per-vessel 
basis using a 16 segment model and severity was defined as 
obstructive (≥50% stenosis), non-obstructive (1-49% stenosis), 
or no CAD (vessels free of any plaque) . Segment involved 
score (SIS) was defined as any atherosclerotic plaque in a 
coronary segment with diffuse CAD defined as a SIS > 3 . CAC 
was quantified according to the Agatston method . Results: To 
date, 400 participants have been enrolled, of which 91 have 
completed biopsy and 61 patients have completed both CCTA 
and liver biopsy . Among all patients with evidence of NAFLD 
on biopsy, CAD was found in 31 (50 .8%) . Of these patients, 
diffuse CAD was present in 17 (54 .8%) patients and obstruc-
tive CAD in 7 (22 .6%) patients . Median coronary artery cal-
cium (CAC) score was 111 (IQR 29, 373) . In the 52 patients 
with non-NASH NAFLD, CAD was detected in 27 (51 .9%) 
patients . Of these, diffuse CAD was present in 14 (51 .9%) and 
no patients were found to have obstructive CAD . Median CAC 
score was 58 (28, 358) . In the 9 patients with biopsy-proven 
NASH, CAD was present in 4 (44 .4%) with diffuse CAD pres-
ent in 3 (75%) . Median CAC score was 338 (IQR 171, 503) . 
There was no difference found between the rates of CAD, dif-
fuse CAD, or median CAC scores in patients with non-NASH 
NAFLD compared with NASH patients . Conclusions: The 
prevalence of CAD, particularly diffuse CAD, is high among 
patients with both non-NASH NAFLD and NASH . Median CAC 

score > 300 observed in the biopsy-proven NASH patients 
may portend increased risk for cardiovascular events .
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1111
Geographic Variation in Nonalcoholic Steatohepati-
tis-Related Liver Transplantation
George Cholankeril1,2, Ryan B. Perumpail3, Menghan Hu4, 
Channa R. Jayasekera5, Edward W. Holt5, Stevan A. Gonzalez6, 
Stephen A. Harrison7, Zobair M. Younossi8, Robert J. Wong9, 
Aijaz Ahmed3; 1Roger Williams Medical Center, Providence, RI; 
2Internal Medicine, Boston University School of Medicine, Boston, 
MA; 3Division of Gastroenterology and Hepatology, Stanford Uni-
versity School of Medicine, Stanford, CA; 4Biostatistics, Brown 
University School of Public Health, Providence, RI; 5Hepatology, 
California Pacific Medical Center, San Francisco, CA; 6Hepatol-
ogy, Simmons Transplant Institute, Baylor All Saints Medical Cen-
ter, Fort Worth, TX; 7Gastroenterology and Hepatology, Brooke 
Army Medical Center, Fort Sam Houston, TX; 8Center for Liver 
Disease, Department of Medicine, Inova Fairfax Hospital, Falls 
Church, VA; 9Division of Gastroenterology and Hepatology, Ala-
meda Health System - Highland Hospital, Oakland, CA
Background & Aims: With obesity becoming a widespread 
national epidemic, the prevalence of non-alcoholic steatohepa-
titis (NASH) and NASH-related liver transplantation (NASH-LT) 
have risen substantially . Our aim is to evaluate temporal trends 
in NASH-LT within the 11 United Network for Organ Sharing 
(UNOS) Regions . Methods: We conducted a cohort study uti-
lizing the UNOS 2003-2014 data stratified into 11 UNOS 
Regions to evaluate the frequency of NASH-LT in adults within 
the United States (US) . To determine etiology, we queried pri-
mary and secondary diagnosis codes for NASH along with 
alcoholic liver disease (ALD) and chronic hepatitis C (HCV) . 
Results: There were 8,266 (10 .9%) NASH-LT with an annual 
percentage change (APC) of +0 .68% . Compared to HCV 
and ALD, NASH group had lower male and Hispanic ethnic-
ity distribution . However, NASH group had a higher mean 
age, BMI, Caucasian distribution and co-morbid diabetes . 
The highest number of NASH-LT were within UNOS Region 3 
(n=1581), Region 11 (n=1110), Region 10 (n=942), Region 
2 (n=924) and Region 5 (n=912), and constituted over 63% 
of all NASH-LT . The annual number of NASH-LT in Region 3 
and Region 11 increased +13 .7% and +11 .9%, respectively . 
Region 11 (15 .5%), Region 10 (13 .8%) and Region 3 (12 .9%) 
had the highest percent of NASH-LT performed . Region 11 
(APC=1 .6%) and Region 3 (APC = 1 .0%) had the highest 
annual rise in proportion of NASH-LT (Figure) . By 2014, the 
percentage of NASH-LT reached 23 .6% in Region 11, 18 .8% 
in Region 10 and 18 .2 % in Region 3 . Conclusion: The South-
east (Region 3, Region 11) and portions of Midwest (Region 
10), where obesity is prevalent, accounted for the majority 
of the rise in NASH-LT . Further studies are needed to clearly 
establish a relationship between geographic trends in the prev-
alence of obesity and NASH-LT .
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1112
Effect of Cenicriviroc on the Pharmacokinetics and 
Safety of HMG-CoA Reductase Inhibitors (Atorvastatin, 
Simvastatin and Rosuvastatin) in Healthy Subjects 
Eric Lefebvre1, Stuart I. Harris2, Michael S. Willett3, Star Seyedka-
zemi1, Will Chang1, Patrick Smith4, Mildred D. Gottwald1; 1Tobira 
Therapeutics, Inc., South San Francisco, CA; 2Seaview Research, 
Inc., Miami, FL; 3Ready Clinical, LLC, Princeton, NJ; 4d3 Medicine, 
LLC, Parsippany, NJ
Background: Cenicriviroc (CVC) is an oral, once-daily CCR2/5 
antagonist currently evaluated in a Phase 2b study in 289 adults 
with non-alcoholic steatohepatitis (NASH) and liver fibrosis 
(CENTAUR; NCT02217475) . CVC is a substrate for CYP3A4, 
CYP2C8, and P-glycoprotein (P-gp) . CVC is a weak inhibitor of 
CYP3A4; its in vivo effects on breast cancer resistance protein 
(BCRP), P-gp and CYP1A2 substrates are unknown . Statins are 
widely used to treat dyslipidemia in patients with NASH, type 
2 diabetes and metabolic syndrome . Atorvastatin and simvas-
tatin are substrates for CYP3A4, rosuvastatin for BCRP, digoxin 
for P-gp and caffeine for CYP1A2 . Methods: Phase 1, 3-period, 
fixed-sequence study in 36 healthy subjects evaluating the 
effect of CVC at steady-state (150 mg QD for 10 days) on the 
PK, safety and tolerability of test drugs: single-dose atorvastatin 
(20 mg), simvastatin (20 mg), rosuvastatin (20 mg; admin-
istered with caffeine 200 mg and digoxin 0 .25 mg) . Three 
groups of 12 subjects each received the test drug alone on Day 
1, CVC alone for 10 days (starting on Day 2 or 3 depending 
on the half-life of the test drug) and CVC with the test drug on 
the last study day . Plasma samples were collected over 24–48 
hours post-dose for atorvastatin, simvastatin, and rosuvastatin, 
with and without CVC administration . Cmax, Cmin and AUC0–
tau were determined using non-compartmental methods . Least 

square geometric means, geometric mean ratios (GMRs) and 
confidence intervals (CIs) were calculated . Results: With CVC 
co-administration: atorvastatin Cmax and AUC0–tau increased 
by 1 .2-fold and 1 .4-fold, respectively; simvastatin Cmax and 
AUC0–tau increased by 2 .6-fold and 2 .5-fold, respectively; rosu-
vastatin Cmax and AUC0–tau increased by 4 .0-fold and 3 .5-fold, 
respectively . CVC effects on caffeine and digoxin PKs were not 
clinically significant (≤1 .2-fold increase for Cmax and AUC0–tau) . 
Co-administration was well tolerated; all AEs were mild, with 
no serious AEs or AEs leading to discontinuation . Conclusions: 
Co-administration of CVC with atorvastatin resulted in a modest 
interaction, not considered clinically significant . The interac-
tion of CVC with simvastatin or rosuvastatin suggests that a 
dose adjustment may be warranted when co-administered . No 
meaningful effects of CVC on P-gp and CYP1A2 substrates 
were observed .
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Impact of plasma transaminase levels on the peripheral 
blood glutamate levels and memory functions in healthy 
subjects
Yoshihiro Kamada2,1, Ryota Hashimoto4,3, Hidenaga Yamamori3, 
Yuka Yasuda3, Tetsuo Takehara1, Yuko Fujita5, Kenji Hashimoto5, 
Eiji Miyoshi2; 1Department of Gastroenterology & Hepatology, 
Osaka University, Graduate School of Medicine, Suita, Japan; 
2Department of Molecular Biochemistry & Clinical Investigation, 
Osaka University Graduate School of Medicine, Suita, Japan; 
3Deparment of Psychiatry, Osaka University Graduate School of 
Medicine, Suita, Japan; 4Molecular Research Center for Children’s 
Mental Development, Osaka University, Suita, Japan; 5Division of 
Clinical Neuroscience, Chiba University Center for Forensic Men-
tal Health, Chiba, Japan
Background & Aims: Peripheral blood levels of aspartate 
aminotransferase [AST/GOT (glutamate-oxalacetate transam-
inase)] and alanine transaminase [ALT/GPT (glutamate-pyru-
vate transaminase)] are most frequently reliable biomarker of 
liver injury . Although AST and ALT play central roles in glu-
tamate production as transaminases, peripheral blood levels 
of AST and ALT have been regarded only as liver injury bio-
markers . AST and ALT catalyze transamination from aspartate 
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or alanine to glutamate and are important positive regulators 
of tissue glutamate levels . Glutamate is a principal excitatory 
neurotransmitter, which affects memory functions in the brain . 
Blood glutamate levels have been reported to be altered in 
many cognitive function disorders . In this study, we investigated 
the impact of blood transaminase levels on blood glutamate 
concentration and memory . Methods: Psychiatrically, medi-
cally, and neurologically healthy subjects (n=514, female/
male: 268/246) were enrolled in this study through local 
advertisements . Plasma AST and ALT levels were measured 
with a conventional automated analyzer . Plasma amino acids 
(glutamate, glutamine, glycine, D-serine, and L-serine) were 
measured using a high performance liquid chromatography 
(HPLC) system . The five indices, verbal memory, visual mem-
ory, general memory, attention/concentration, and delayed 
recall of the Wechsler memory Scale-Revised (WMS-R) were 
used to measure memory functions . Results: Both plasma AST 
and ALT had a significant positive correlation with plasma 
glutamate levels (AST: R=0 .19, P=1 .1×10-5; ALT: R=0 .30, 
P=5 .0×10-12) . Plasma AST and ALT levels were significantly 
negatively correlated with four of five memory functions [verbal 
memory: R=-0 .11, P=0 .014 (AST), R=-0 .13, P=4 .0×10-3 (ALT); 
visual memory: R=-0 .11, P=0 .012 (AST), R=-0 .11, P=0 .014 
(ALT); general memory: R=-0 .13, P=0 .0044 (AST), R=-0 .14, 
P=0 .0013 (ALT); and delayed recall: R=-0 .13, P=0 .0033 
(AST), R=-0 .15, P=4 .0×10-4 (ALT)], but were not correlated 
with attention/concentration (R=-0 .022, P=0 .61) . Plasma glu-
tamate was significantly negatively correlated with three of 
five memory functions . Multivariate analyses demonstrated that 
plasma AST, ALT, and glutamate levels were significantly cor-
related with memory functions even after adjustment for gender 
and education . Conclusions: As far as we know, this is the first 
report which could demonstrate the impact of blood transam-
inase levels on blood glutamate concentration and memory 
functions in human . These findings are important for the inter-
pretation of obesity-induced metabolic syndrome with elevated 
transaminases and cognitive dysfunction .
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Genetic Basis for Nonalcoholic Fatty Liver Disease: The 
role of MBOAT7 p.Gly17Glu-missense Variant 
Silvia Sookoian1, Diego M. Flichman2, Martin Garaycoechea6, 
Carla Gazzi3, Gustavo O. Castaño4, Carlos J. Pirola5; 1Clinical 
and Molecular Hepatology, Institute of Medical Research Alfredo 
Lanari-IDIM, University of Buenos Aires and National Scientific 
and Technical Research Council (CONICET), Ciudad Autonoma 
de Buenos Aires, Argentina; 2Department of Virology, University 
of Buenos Aires and National Scientific and Technical Research 
Council (CONICET), Ciudad Autonoma de Buenos Aires, Argen-
tina; 3Department of Pathology, Institute of Medical Research A 
Lanari-University of Buenos Aires, Ciudad Autonoma de Buenos 
Aires, Argentina; 4Medicine and Surgery Department, Liver Unit, 
Hospital Abel Zubizarreta, Ciudad Autonoma de Buenos Aires, 
Argentina; 5Molecular Genetics and Biology of Complex Diseases, 
Institute of Medical Research Alfredo Lanari-IDIM, University of 
Buenos Aires and National Scientific and Technical Research 
Council (CONICET), Ciudad Autonoma de Buenos Aires, Argen-
tina; 6Surgery Department, Hospital de Alta Complejidad en Red 
El Cruce “Nestor Carlos Kirchner”, Fcio. Varela, Argentina
Background and Aims: Current knowledge on the genetic basis 
of nonalcoholic fatty liver disease (NAFLD) demonstrates that 
variants not just contributing to the disease susceptibility but 
severity are located in genes that regulate lipid metabolism . 
Specifically, the rs738409 in PNPLA3 has been consistently 
associated with NAFLD severity and fibrosis stage across differ-
ent populations in adults and children . However, associations 
with further discovered variants located in lipid-related loci, 
including the recently identified rs641738 (p .Gly17Glu) in 
MBOAT7 (Membrane Bound O-Acyltransferase Domain Con-
taining 7) were not consistently replicated across ethnic groups; 
MBOAT7 encodes for a member of the membrane-bound O-ac-
yltransferases family that has specificity for arachidonoyl-CoA 
as an acyl donor . Notably, reported results showed geno-
type frequencies deviated from Hardy-Weinberg equilibrium 
(HWE) . Here, we explored whether the MBOAT7-rs641738 
is associated with the genetic risk of NAFLD and the disease 
severity in a case-control study of patients with NAFLD proven 
by liver biopsy . Methods: Our study included 634 individuals 
(372 patients with NAFLD and 262 healthy controls); geno-
typing was performed by a Taqman assay . Our sample had 
96% power for the additive genetic model . To account for 
possible population stratification, we used a collection of 13 
SNPs at different loci that were analyzed with the Structure 
program and which showed similar clustering for cases and 
controls . . Results: In our population, genotype frequencies in 
controls (n= CC: 84, CT: 137, TT: 41) and patients (CC: 134, 
CT: 178, TT: 60) were in HWE; minor allele frequency was 
40 .8 % . The rs641738 variant was neither associated with 
increased susceptibility to NAFLD (Cochran-Armitage test for 
trend chi-sq . = 0 .397, P = 0 .529) or the disease severity (p = 
0 .61) . However, in univariate analysis we observed a signifi-
cant association with circulating triglycerides (TG) (p=0 .004) . 
The rs641738 was not associated either with glucose metab-
olism, HOMA-index, total, HDL, LDL-cholesterol or other MetS 
components . Conclusion: While the role of rs641738 in NAFLD 
seems not to be conclusive, the variant may be associated with 
TG levels and so, it might indirectly regulate intermediate steps 
of fatty acid (polyunsaturated fatty acids-PUFA and PUFA-con-
taining TG) biosynthesis . Still unexplored gene-diet interactions 
may explain disproportionately impact of variants on NAFLD 
among different ethnic groups . Not replicated observations 
among different populations indeed may result from disparities 
in the dietary composition .
Disclosures:
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1115
The Burden of Liver Disease in the United States Popu-
lation
Aynur Unalp-Arida1, Constance E. Ruhl2; 1National Institute of Dia-
betes and Digestive and Kidney Diseases, Bethesda, MD; 2Social 
& Scientific Systems, Inc., Silver Spring, MD
Chronic liver disease and cirrhosis was the 12th leading cause 
of death in the U .S . in 2014 . We used national databases 
to update estimates of the liver disease burden in the U .S . 
Methods: The National Ambulatory and Hospital Ambulatory 
Medical Care Surveys, Nationwide Inpatient Sample, and 
Vital Statistics of the U .S . databases were used to estimate 
medical care and mortality with a primary or other diagnosis 
of liver disease, excluding viral hepatitis and hepatocellular 
carcinoma . Rates were age-adjusted and shown per 100,000 
population for the most recent year available . Results: Liver 
disease contributed to 2 .7 million ambulatory visits, 1 .3 mil-
lion hospital discharges, and 94,000 deaths . Ambulatory visit 
rates with a liver disease diagnosis were higher among women 
compared with men (874 vs . 724), whites compared with Afri-
can Americans (772 vs . 509) and Hispanics compared with 
non-Hispanics (1064 vs . 766) . Hospital discharge rates were 
also increased among Hispanics compared with non-Hispanics 
(438 vs . 354), but were higher among men compared with 
women (417 vs . 302) and similar among whites and African 
Americans (361 vs . 369) . From 1993 to 2013, the ambula-
tory visit rate rose by 12-fold (65 to 804) and the hospital 
discharge rate doubled (183 to 357) . Mortality rates were 
higher among men compared with women (33 vs . 18) and His-
panics compared with non-Hispanics (30 vs . 25), and slightly 
higher among whites compared with African Americans (26 
vs . 23) . The mortality rate declined slowly from 1993 through 
2007 and then increased slowly through 2014 . The decline 
was steepest among African Americans with a recent reversal 
among other subgroups (Figure) . Conclusions: The burden of 
liver disease in the U .S . is substantial and increasing . The rever-
sal of a declining mortality trend is concerning and deserves 
further population monitoring of liver-related outcomes .
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An angiotensin receptor-like 1 receptor, APJ, plays an 
important role in promoting fibrosis and angiogenesis 
in an early stage of non-alcoholic steatohepatitis
Wataru Ando1, Hiroaki Yokomori2, Yutaka Inagaki3,4, Rie 
Kubota1, Katsuya Otori1, Isao Okazaki5; 1Department of Clinical 
Pharmacy, School of Pharmacy, Kitasato University, Minato-ku, 
Tokyo, Japan; 2Department of Internal Medicine, Kitasato Univer-
sity Medical Center, Kitamoto city, Japan; 3Center for Matrix Biol-
ogy and Medicine, Tokai University Graduate School of Medicine, 
Isehara city, Japan; 4Department of Regenerative Medicine, Tokai 
University School of Medicine, Isehara city, Japan; 5Department 
of Internal Medicine, Sanno Hospital, International University of 
Health and Welfare, Minato-ku, Tokyo, Japan
Background and Aims: It remains unknown how inflammation 
promotes liver fibrosis in the early stage of non-alcoholic steato-
hepatitis (NASH) . We previously found using immuno-electron 
microscopy (IEM) that expression of APJ, an angiotensin recep-
tor-like 1 receptor, was up-regulated in relation with angiogen-
esis in human liver cirrhosis . Apelin, a selective endogenous 
ligand of APJ receptor, has recently been reported as a liver 
fibrosis marker . In the present study, we examined the serum 
apelin levels and the hepatic expression of APJ in both early 
and advanced stages of NASH patients . Materials and Meth-
ods: This study enrolled 25 histologically proven NASH patients 
and 22 healthy controls . Serum apelin-36 levels were mea-
sured by ELISA and compared with the histopathological find-
ings estimated by Brunt’s fibrosis staging . Localization of APJ 
receptor was examined by IHC and IEM using 8 liver samples 
from NASH patients and 3 normal liver specimens . Expression 
of APJ receptor was also examined by Western blot analysis . 
Results: Serum apelin-36 levels in the early stage (1462 ± 359 
pg/mL) and advanced stage of NASH (2165 ± 815 pg/mL) 
were significantly higher than those in controls (957 ± 190 pg/
mL) (p = 0 .048 and p < 0 .001, respectively) . Serum apelin-36 
levels were increased in parallel to the fibrosis stages . West-
ern blot analysis confirmed the increased expression of APJ 
receptor in early NASH livers compared with control livers (p = 
0 .01) . Interestingly, the advanced stage of NASH livers exhib-
ited lower expression of APJ receptor compared with the early 
NASH livers (p = 0 .01) . IHC revealed that APJ receptor was 
localized mainly in the arterial capillaries and, to the lesser 
extent, in the sinusoids of control livers . In the early stage of 
NASH, APJ receptor showed strong positive staining in hepatic 
sinusoidal lining cells and inflammatory cells in the pericen-
tral areas, and weakly in hepatic sinusoidal lining cells in the 
periportal area . In the advanced NASH, APJ was observed 
mainly in sinusoidal lining cells in the regions of portal fibrosis 
and arterial capillaries in fibrotic septum . However APJ expres-
sion was weaker than in early NASH livers . IEM examination 
revealed aberrant expression of APJ receptor in the proliferated 
arterial capillaries opening into the sinusoid . APJ receptor was 
also found on the caveolae of proliferated capillary endothelial 
cells and pericytes . Conclusions: The localization of APJ recep-
tor shown by IEM suggested the association with angiogenesis 
even in the early stage of NASH . Apelin and APJ receptor are 
closely related with fibrosis and angiogenesis in NASH .
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1117
The Pharmacokinetics of GS-4997, an Inhibitor of Apop-
tosis Signal-Regulating Kinase 1 (ASK1), in Subjects 
with Mild, Moderate, and Severe Hepatic Impairment
Cara H. Nelson1, Srini Ramanathan1, Lu Wang1, Thomas O’Ri-
ordan1, Robert P. Myers1, Constantine S. Djedjos1, Ellen Kwan1, 
Thomas Tarnowski1, Jolene Berg2, Eric Lawitz3, Thomas C. Mar-
bury4, Kenneth Lasseter5; 1Gilead Sciences, Inc., Foster City, CA; 
2DaVita Clinical Research, Minneapolis, MN; 3Texas Liver Insti-
tute, University of Texas Health Sciences Center, San Antonio, TX; 
4Orlando Clinical Research Center, Orlando, FL; 5Clinical Pharma-
cology of Miami, Miami, FL
Background GS-4997 is a selective and potent small mole-
cule inhibitor of ASK1 in clinical development for the treatment 
of nonalcoholic steatohepatitis (NASH) and severe alcoholic 
hepatitis . This study evaluated the short-term safety and PK of 
GS-4997 in subjects with mild, moderate, or severe hepatic 
impairment (HI) and subjects with normal hepatic function to 
support development of GS-4997 dosing recommendations 
in patients with cirrhosis . Methods Subjects with stable mild, 
moderate, or severe HI (Child-Pugh-Turcotte A, B, or C, respec-
tively [n=10 per group]) and healthy controls with normal 
hepatic function, matched for age (±10 years), gender, and 
BMI (±20%) (n=10 per HI group) received a single, 6 mg 
oral dose of GS-4997 followed by intensive PK sampling over 
120 hours . Safety was monitored and a parametric analysis 
of variance using a mixed effects model was used to fit log-
arithmically-transformed PK parameters (AUC and Cmax) . The 
90% confidence intervals (CIs) were constructed for the geo-
metric mean ratios (GMR) of these parameters between each 
HI group and matched control subjects . Since HI may alter pro-
tein binding, the free fraction of GS-4997 in plasma was also 
determined and summarized by hepatic function . Results All 
subjects completed the study; all treatment-emergent adverse 
events (AEs) were mild (Grade 1) or moderate (Grade 2) . Only 
one AE (Grade 1 headache) occurred in more than one subject 
(n=4) . Total plasma exposures (Cmax and AUC) were similar in 
subjects with mild or moderate HI compared to healthy controls 
(Table 1) . There was a modest increase in AUC in subjects with 
severe HI versus control subjects . Compared with control sub-
jects, the free fraction of GS-4997 was increased in subjects 
with severe HI, but not with mild or moderate HI as compared 
to controls (7 .0% unbound vs 5 .3% unbound) . Conclusions The 
safety results from this study were consistent with the overall 
safety profile for GS-4997 . GS-4997 exposures were similar 
in subjects with mild or moderate HI as compared to those 
with normal hepatic function and subjects with severe HI had 
modestly higher exposures . The results of this study support 
continued clinical development of GS-4997 in patients with 
liver dysfunction due to NASH or alcoholic hepatitis without 
dose adjustment regardless of presence of HI .

Table 1 . Summary of PK results in subjects with hepatic impair-
ment vs . normal hepatic function (control)
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1118
Phase 1 Study of BMS-986171 (Pegylated FGF21) in 
Healthy Obese Subjects
Chunyu Kate Wu, Edgar D. Charles, Anh Bui, Rose Christian, 
Malaz Abu Tarif; Bristol-Myers Squibb, Lawrenceville, NJ
Background: Fibroblast growth factor 21 (FGF21), a non-mi-
togenic hormone, is an important regulator of glucose and 
lipid metabolism . FGF21 analogs improve insulin sensitivity 
and lipid profiles, which contribute to NASH pathogenesis, 
in preclinical models as well as in obese humans with type 2 
diabetes . BMS-986036, a first generation pegylated human 
FGF21 variant, has an extended elimination half-life compared 
to endogenous human FGF21, enabling daily and weekly 
regimens to be studied . BMS-986171 is a pegylated FGF21 
variant that has been modified to decrease proteolysis and 
further extend half-life to support at least once-weekly dosing . 
Methods: A randomized, placebo-controlled single ascending 
dose study in obese (BMI 30-40 kg/m2) healthy subjects was 
conducted . There were 5 cohorts of 8 subjects randomized 3:1 
to subcutaneous (SC) BMS-986171 0 .6 mg, 2 mg, 6 mg, 20 
mg, or 60 mg vs placebo . Serum BMS-986171 concentration 
vs time data were used to derive T1/2, Cmax, Tmax, AUC(INF) 
and total clearance (CLT/F) . A compartmental PK model was 
developed for the simulation of concentration vs time profiles of 
weekly dosing regimens . Results: At baseline, mean age was 
39 .8 y, male 68%, Hispanic 40% . There were no deaths, SAEs 
or discontinuations due to AEs . Most (95%) treatment-related 
AEs were of mild intensity . PK results are in Table 1 . The aver-
age terminal T1/2 of BMS-986171 was 83-96 h . Cmax was 
observed at 72 h after dosing . Dose-normalized Cmax and 
AUC(INF) were consistent across doses, indicating that PK was 
linear and dose-proportional . Steady-state PK was projected 
to be achieved within 3-4 wks, with an accumulation index of 
1 .4-1 .8-fold after weekly dosing . Conclusions: BMS-986171 
was well-tolerated in single doses up to 60 mg . Compared to 
BMS-986036, BMS-986171 showed improved PK exposure 
due to a prolonged terminal T1/2 . PK and safety data are 
supportive of continued clinical development of weekly dosing 
of BMS-986171 in NASH .

Table 1

* mean (standard deviation)
** median (range)
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1119
What is the optimal exercise regimen for patients with 
NAFLD: Aerobic or resistance exercise?
Takumi Kawaguchi1, Ryuki Hashida2,3, Takato Ueno4,5, Hironori 
Koga1,5, Jacob George6, Naoto Shiba2,3, Takuji Torimura1,5; 
1Division of Gastroenterology, Department of Medicine, Kurume 
University School of Medicine, Kurume, Japan; 2Department of 
Orthopedics, Kurume University School of Medicine, Kurume, 
Japan; 3Division of Rehabilitation, Kurume University Hospital, 
Kurume, Japan; 4Asakura Medical Association Hospital, Asakura, 
Japan; 5Liver Cancer Division, Research Center for Innovative Can-
cer Therapy, Kurume University, Kurume, Japan; 6Storr Liver Cen-
tre, Westmead Institute for Medical Research, Westmead Hospital 
and University of Sydney, Sydney, NSW, Australia
Background & aims: Exercise is a first-line therapy for patients 
with non-alcoholic fatty liver disease (NAFLD) . Both aerobic 
and resistance exercise improve NAFLD, however, the most 
effective exercise protocol remains unclear . Moreover, given 
the high prevalence of cardiovascular diseases in NAFLD, the 
choice of exercise type in relation to exercise energy consump-
tion has not been compared . We sought to assess the required 
frequency, intensity, and duration of aerobic and resistance 
exercise required for improvement of hepatic steatosis and to 
compare the exercise regimens with regard to energy con-
sumption in patients with NAFLD . Methods: A literature search 
was performed using PubMed, Web of Science, and Scopas 
to January 28, 2016 for articles assessing the effect of aerobic 
or resistance on hepatic steatosis . From a total of 95 articles, 
24 studies including 25 aerobic and 7 resistance exercise pro-
tocols were selected for systematic review . Results: For aerobic 
exercise, a decrease in hepatic steatosis was seen in 92 .0% 
(23/25) of protocols (n = 1695) . The median effective protocol 
was 4 .8 metabolic equivalents (METs) for 40 min/session, 3 
times/week for 12 weeks . For resistance exercise, a reduction 
of hepatic steatosis was seen in 85 .7% (6/7) of protocols (n = 
116) . The median effective protocol was 3 .5 METs for 45 min/
session, 3 times/week for 12 weeks . Aerobic and resistance 
exercise reduced 2 .4% [0-21%] and 12% [2-13%] of intrahe-
patic lipid, respectively . No significant difference was seen in 
the duration, frequency, or period of exercise between the two 
exercise regimens . Energy consumption was significantly lower 
in the resistance than in the aerobic exercise group (11,064 
[6,394-21,087] vs . 6,470 [4,104-12,310] kcal/total period, 
P = 0 .0475) . Conclusions: Resistance exercise improves 
NAFLD with less energy consumption . Resistance exercise may 
be more feasible and beneficial than aerobic regimens for 
NAFLD patients with poor cardiorespiratory fitness or for those 
who cannot tolerate or participate in aerobic exercise . These 
data also suggest a possible link between mode of exercise 
and hepatic lipid metabolism .
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1120
Effects of Lactobacillus reuteri associated with guar gum 
and inulin in the gut permeability in nonalcoholic ste-
atohepatitis
Silvia M. Ferolla, Claudia A. Couto, Geyza N. Armiliato, Paula 
V. Vidigal, Gabriela S. Ataliba, Maria de Lourdes A. Ferrari, Edu-
ardo G. Vilela, Henrique G. Torres, Aloisio S. Cunha, Teresa C. 
Ferrari; Hospital das Clinicas, Instituto Alfa de Gastroenterologia, 
Federal University of Minas Gerais, Belo Horizonte, Brazil
The probable role of the gut in nonalcoholic steatohepatitis 
(NASH) progression is still not elucidated, although evidence 
from animal and human studies suggest that increased gut 
permeability could allow the passage of gut-derived endotoxin 
to the liver enhancing inflammation . We aimed to investigate 
the prevalence of increased intestinal permeability in subjects 
with NASH, and if synbiotic supplementation containing 108 
colony forming units (CFU) of L.reuteri plus 4g of partially 
hydrolyzed guar gum and inulin (twice daily) could improve 
this parameter . We included 50 biopsy-proven NASH patients 
in a randomized, controlled clinical trial . Twenty-seven sub-
jects received synbiotic supplementation and healthy nutritional 
counseling for three months, and 23 individuals received only 
healthy nutritional counseling for the same period of time . Clin-
ical appointments were scheduled every month to provide syn-
biotic . The gut permeability was evaluated at baseline and 
after the intervention by lactulose/mannitol urinary excretion . 
For the test, urine samples were taken after the patients have 
drunk 120ml of isosolar solution containing lactulose and man-
nitol . The measurements were performed by high performance 
liquid chromatography (HPLC) . The results were reported as 
the percentage of urinary excretion of each probe in relation to 
the amount ingested; and the final result of the test, as the ratio 
between the excreted percentages of lactulose and mannitol . 
The results of the test were compared to the reference values 
established in a healthy population . At baseline the median 
age was 57 ys and 76% patients were female . Most patients 
(98%) were obese, 76% hypertensive, 76% dyslipidemic, 70% 
sedentary, 80% presented alterations in the glucose metabo-
lism and 98% were classified as having metabolic syndrome . 
There were no diferences in clinical and histological parame-
ters between groups . The patients with NASH presented a high 
prevalence (51 .1%) of increased gut permeability . At base-
line, there was no difference in the frequency of increased gut 
permeability between the groups: 55 .6% in the study group 
and 44 .4% in control group (p=0 .465) . After three months 
of synbiotic supplementation, there were no differences in the 
percentage of lactulose and mannitol excretion neither in the 
lactulose/mannitol excretion ratio in the intervention group 
(p=0 .492; p=0 .459; p=0 .737, respectively) as well as in the 
control group (p=0 .248; p=0 .950; p=0 .374), respectively . 
Patients with NASH presented a high frequency of increased 
gut permeability, which was not improved with L. reuteri plus 
partially hydrolyzed guar gum and inulin supplementation .
Disclosures:
The following people have nothing to disclose: Silvia M . Ferolla, Claudia A . 
Couto, Geyza N . Armiliato, Paula V . Vidigal, Gabriela S . Ataliba, Maria de 
Lourdes A . Ferrari, Eduardo G . Vilela, Henrique G . Torres, Aloisio S . Cunha, 
Teresa C . Ferrari



566A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

1121
Circulating, hepatocyte-derived extracellular vesicles 
correlate with fibrosis stage and portal pressure in 
patients with nonalcoholic steatohepatitis
Davide Povero2, Casey Johnson2, Hirokazu Yamashita2, Robert P. 
Myers1, Constantine S. Djedjos1, Mani Subramanian1, Zachary D. 
Goodman3, Stephen A. Harrison4, Arun J. Sanyal5, Jaime Bosch6, 
Ariel E. Feldstein2; 1Gilead Sciences, Inc., Foster City, CA; 2Univer-
sity of California San Diego, San Diego, CA; 3Inova Fairfax Hos-
pital, Falls Church, VA; 4San Antonio Military Medical Center, Fort 
Sam Houston, TX; 5Virginia Commonwealth University, Richmond, 
VA; 6University of Barcelona, Barcelona, Spain
Background: Extracellular vesicles (EVs) are membrane-bound 
particles released from dying or activated cells . In experimental 
models, EVs released by hepatocytes during lipotoxicity are 
internalized by neighboring cells and contribute to liver fibrosis 
and angiogenesis . The objectives of this study were to quantify 
and characterize EVs in serum of patients with nonalcoholic 
steatohepatitis (NASH) . Methods: EVs were isolated using a 
sequential centrifugation process from serum of healthy con-
trols and NASH patients with advanced fibrosis (Ishak 3-6) . 
Dynamic light scattering analysis (Zetasizer; Malvern, Worces-
tershire, UK) and electron microscopy determined the size and 
morphology of EVs and flow cytometry quantified the total num-
ber of EVs (calcein-FITC+) and hepatocyte-derived EVs (asia-
loglycoprotein receptor 1 [ASGPR1]-Cy3+) . EV number was 
compared between NASH patients and controls, and associa-
tions between EV number and NASH characteristics including 
liver biochemistry, NAFLD Activity Score and its components, 
fibrosis stage, hepatic collagen content and α-smooth muscle 
actin expression by morphometry, serum fibrosis markers, and 
hepatic venous pressure gradient (HVPG; in cirrhotic subjects) 
were determined . Results: 50 NASH patients (median age, 55 
yrs; 68% female; 50% cirrhotic) and 11 controls (54 yrs; 73% 
female) were included; EVs were detected in all subjects with 
both exosomes and microparticles identified . Compared with 
controls, NASH patients had greater median (IQR) numbers 
of total EVs (1399 [1019-2001] vs . 1004 [510-1174] per μL 
serum; P=0 .007) and hepatocyte-derived EVs (646 [498-855] 
vs . 372 [333-402] per μL; P<0 .001) . The number of total EVs 
did not correlate with demographics, liver biochemistry, histol-
ogy, fibrosis markers, HVPG, or MELD . However, the number of 
hepatocyte-derived EVs correlated with fibrosis stage (ρ=0 .28; 
P=0 .048), Fibrotest (ρ=0 .31; P=0 .037), ELF test (ρ=0 .28; 
P=0 .056), NAFLD Fibrosis Score (ρ=0 .29; P=0 .047), bilirubin 
(ρ=0 .26; P=0 .066), platelets (ρ=-0 .38; P=0 .006), and HVPG 
(ρ=0 .40; P=0 .047) . Moreover, patients with clinically signifi-
cant portal hypertension (HVPG ≥10 mmHg) had more hepato-
cyte-derived EVs than patients with HVPG <10 mmHg (median, 
830 vs . 568 per μL; P=0 .014) . Conclusions: In patients with 
NASH, the number of circulating, hepatocyte-derived EVs cor-
relates with fibrosis stage, serum fibrosis markers, and HVPG . 
Characterization of the content of these EVs may help elucidate 
the pathogenesis or fibrosis and portal hypertension .
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Efficacy and Safety of a Supervised Exercise Interven-
tion in Patients with Cirrhosis due to Non-alcoholic Fatty 
Liver Disease
Paul Crabtree1,4, Helena Ching1,3, Gary P. Jeffrey1,3, Jonathan 
Tibballs2, Gerry C. MacQuillan1,3, George Garas1,3, Robert U. 
Newton4, Leon A. Adams1,3; 1School of Medicine and Pharma-
cology, University of Western Australia, Perth, WA, Australia; 
2Radiology, Sir Charles Gairdner Hospital, Perth, WA, Australia; 
3Hepatology, Sir Charles Gairdner Hospital, Perth, WA, Austra-
lia; 4Edith Cowan University, Exercise Medicine Research Institute, 
Perth, WA, Australia
BACKGROUND AND AIMS: Patients with cirrhosis due to 
non-alcoholic fatty liver disease (NAFLD) are at risk of liver 
and cardiac related morbidity and mortality . Lifestyle change, 
incorporating exercise, is recommended and may improve 
cardio-respiratory fitness (VO2 peak), which predicts mortal-
ity in cirrhosis patients . The efficacy and safety in this patient 
population is not well established . Our aim was to determine 
the impact of exercise training on aerobic fitness with second-
ary outcomes including hepatic steatosis, liver injury, insulin 
resistance, body composition, muscle strength, safety, and 
quality of life measures . METHODS: Patients with histologi-
cally confirmed NAFLD cirrhosis and low baseline physical 
actively levels underwent 12 weeks of progressive aerobic 
and resistance exercise (45 mins, thrice weekly) supervised 
by an exercise physiologist . Aerobic capacity was assessed 
using a graded cardiopulmonary exercise test, strength via 
1 repetition maximum (1RM) test; liver steatosis by magnetic 
resonance spectroscopy, body composition by DEXA and 
quality of life using validated questionnaires (SF-36, CLDQ) . 
RESULTS: Eight of 25 (32%) patients approached consented to 
the study, with lack of interest or availability the main reason 
for refusal . Subjects were 75% female, mean age 62±8 years, 
BMI 36 .2±9, 87% Childs A with portal hypertension . From 
baseline to week 12, the exercise intervention produced a 
significant improvement in Peak Vo2 (16 .7±0 .8 ml/kg/min 
to 20 .1±7 .3 ml/kg/min respectively, p=0 .043) and maximal 
1RM strength (leg press; 101±52 kg to 148±53 kg p=0 .012, 
seated row; 61±16 kg to 69±18 kg p=0 .012) . Functional 
capacity improvement occurred with improved six minute walk 
test distances (482±60m to 509±64m p=0 .028) and timed 
up and go (6 .8±0 .9sec to 6 .0±1 .1sec, p=0 .025) . Lean mus-
cle mass increased (53 .9±9 .7kg to 55±9 .1kg p=0 .05) and 
overall fat mass fell (40 .4±7 .1kg to 39 .4±7 .6kg p=0 .035) . 
Trends towards significance were seen with reductions in 
waist circumference (p=0 .068) and total fat mass (p= 0 .069) . 
No significant effects were noted on hepatic steatosis, liver 
enzymes, insulin resistance or lipid profiles . Quality of Life 
improved with changes in the Chronic Liver Disease Question-
naire score (5 .40 to 5 .63 p=0 .012) and the Physical Domain 
of the SF-36 (63 .7 to 84 .4 p=0 .035) . No adverse events were 
noted . Conclusions: Uptake of exercise is poor among NAFLD 
cirrhotic patients, however appropriate exercise leads to clini-
cally significant improvements in aerobic fitness, strength and 
functional capacity with associated reduction in fat mass and 
improvement in quality of life . Strategies to increase patient 
participation are required .
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Probiotics do not improve hepatic outcomes after Lap-
aroscopic Sleeve Gastrectomy surgery: a randomized 
clinical trial
Shiri Sherf Dagan1,5, Shira Zelber-Sagi1,3, Gili Zilberman-Scha-
pira4, Muriel Webb1, Assaf Buch1,2, Andrei Keidar5,6, Asnat 
Raziel5, Nasser Sakran5,7, David Goitein5,8, Natalia Golden-
berg5, Jemal A. Mahdi4,9, Meirav Pevsner-Fischer4, Niv Zmora4,10, 
Mally Dori-Bachash4, Eran Segal11, Eran Elinav4, Oren Shibolet1,2; 
1Gastroenterology, Tel-Aviv Medical Center, Israel, Tel Aviv, Israel; 
2Sackler Faculty of Medicine, Tel-Aviv University, Tel Aviv, Israel; 
3School of Public Health, Faculty of Social Welfare and Health Sci-
ences, University of Haifa, Haifa, Israel; 4Immunology Department, 
Weizmann Institute of Science, Rehovot, Israel; 5Assuta Medical 
Center, Tel Aviv, Israel; 6Department of Surgery, Rabin Medical 
Center, Campus Beilinson, Petach Tiqva, Israel; 7Department of 
Surgery A, Emek Medical Center, Afula, Israel; 8Department of Sur-
gery C, Sheba Medical Center, Tel Hashomer, Israel; 9Department 
of Microbiology Immunology and Genetics, Ben-Gurion University, 
Beer-Sheba, Israel; 10Research Center for Digestive Tract and Liver 
Diseases, Tel Aviv Sourasky Medical Center, Sackler Faculty of 
Medicine, Tel Aviv University, Tel Aviv, Israel; 11Department of 
Computer Science and Applied Mathematics, Weizmann Institute 
of Science, Rehovot, Israel
Background &Aims: Probiotics are commonly used after bar-
iatric surgery; however uncertainty remains regarding their 
efficacy . Our aim was to compare the effect of probiotics vs . 
placebo on hepatic, inflammatory and clinical outcomes post 
laparoscopic sleeve gastrectomy (LSG) . Methods: This ran-
domized, double-blind placebo-controlled trial of 6-months 
treatment with probiotics (Bio-25;Supherb) vs . placebo and 
6-months of additional follow-up was conducted among 100 
morbidly obese non-alcoholic fatty liver disease (NAFLD) 
patients who underwent LSG surgery . The primary outcome 
was a reduction in liver fat content, measured by abdomi-
nal-ultrasound, and secondary outcomes were improvement of 
fibrosis, measured by shear-wave elastography, metabolic and 
inflammatory parameters, anthropometrics and quality of life 
(QOL) . Fecal samples were collected and analyzed for micro-
bial composition . Results: One hundred patients (60% women, 
mean age of 41 .9±9 .8 years and BMI of 42 .3±4 .7kg/m2) 
were randomized, 80% attended the 6-month visit and 77% 
completed the 12-month follow-up . The Hepato-Renal Index 
(HRI) and NAFLD remission rate were similarly reduced in 
the probiotics and placebo groups at 6-months post-surgery 
(-0 .9±0 .5 vs . -0 .7±0 .4 score, P=0 .059 and 52 .5% vs . 40%, 
P=0 .262, respectively) and at 12-months post-surgery . Fibrosis, 
ALT, C-Reactive Protein (CRP), leptin, Caspase-generated cyto-
keratin-18 (CK-18) levels were significantly reduced and QOL 
significantly improved within-groups (P≤0 .014 for all), but no 
between-group differences were noted at 6-months post-surgery 
(P≥0 .173 for all) and at 12-months post-surgery . The relative 
abundances of 4 main phyla increased (Firmicutes, Proteobac-
teria, Actinobacteria and Verrucomicrobia) and of one main 
phylum decreased (Bacteroidetes) to a similar extent in both 
arms at 6-months post-surgery . Conclusions: Probiotics admin-
istration does not improve hepatic, inflammatory and clinical 
outcomes 6 and 12-months post LSG .
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Simple resistance exercise for 24 weeks decreases ala-
nine aminotransferase levels in patients with non-alco-
holic fatty liver disease 
Manabu Hayashi, Atsushi Takahashi, Hiromichi Imaizumi, Masashi 
Fujita, Ken Okai, Kazumichi Abe, Hiromasa Ohira; Department of 
Gastroenterology and Rheumatology, Fukushima Medical Univer-
sity School of Medicine, Fukushima, Japan
Background and aim: Exercise therapy is effective and rec-
ommended for non-alcoholic fatty liver disease (NAFLD), but 
no reports have examined whether significant reductions in 
serum levels of alanine aminotransferase (ALT) are achieved 
with exercise therapy in patients with NAFLD . The aim of this 
study is to assess the effects of simple resistance exercise for 24 
weeks in NAFLD . Methods: Fifty nine patients with NAFLD were 
assigned to a resistance exercise group (n = 28) or a control 
group (n = 31) . The resistance exercise group performed 2 
exercises (push-ups and squats) 3 times a week on noncon-
secutive days for a trial periods of 24 weeks . Patients in the 
control group proceeded with regular physical activities under 
a restricted diet throughout the study . The effects of exercise 
were compared between groups after 24 weeks . Biochemi-
cal blood parameters, hepatic steatosis and body composition 
were assessed . Hepatic steatosis and body composition were 
evaluated by ultrasound and bioelectrical impedance analysis, 
respectively . Results: A significant time-by-treatment interaction 
was seen between ALT levels and HOMA-IR . ALT levels (76 .9 
± 63 .4 vs . 59 .3 ± 49 .2 IU/L, p = 0 .003) and HOMA-IR (4 .0 
± 2 .9 vs . 3 .1 ± 1 .6, p = 0 .025) were significantly decreased 
with exercise, but not in the control group . We also found a sig-
nificant time-by-treatment interaction in hepatic steatosis grade 
(p = 0 .021) . Moreover, hepatic steatosis grade (2 .00 ± 0 .82 
vs . 1 .55 ± 0 .71, p = 0 .001) was significantly decreased with 
exercise, but not in the control group Changes in ALT levels 
correlated negatively with changes in muscle:body weight ratio 
in the exercise group . Conclusion: These data demonstrate that 
24 weeks of simple resistance exercise comprising squats and 
push-ups represents an effective treatment for NAFLD .
Disclosures:
The following people have nothing to disclose: Manabu Hayashi, Atsushi Taka-
hashi, Hiromichi Imaizumi, Masashi Fujita, Ken Okai, Kazumichi Abe, Hiromasa 
Ohira

1125
Intra-Gastric Balloon (IGB): an endoscopic treatment 
option for obesity and NAFLD
Vi Nguyen, Jiawei Li, Paul Cordero, Gilberto Alejandro S. Cuevas, 
Mai Khatib, Jude A. Oben; The Institute for Liver and Digestive 
Health, UCL, London, United Kingdom
Background & Aims The incidence of NAFLD continues to par-
allel the rising obesity rates . While bariatric surgery provides 
an effective tool for weight loss, it is not a feasible option 
for all . Endobariatric devices, including intra-gastric balloons 
(IGBs), may provide an alternative option for weight control . 
We report on the outcomes with the IGB in the treatment of 
obesity and NAFLD in a single centre . Methods The outcomes 
following IGB placement in obese patients with insulin resis-
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tance from 2005 till 2015 at a tertiary hospital in central Lon-
don, United Kingdom were retrospectively examined . Clinical, 
anthropometric and biochemical data were routinely recorded 
and examined at baseline, and after IGB removal at 6 months . 
Results Data from 135 patients were available for analysis . 
Most were women (96/135, 71%) of Caucasian background 
(66%), with a mean age of 47 ± 12 years . Diabetes was 
present in 39/135 (29%) at baseline, and other features 
of metabolic syndrome also apparent in 45/135 (45%) of 
patients . Mean baseline weight was 117 .9 ± 22 kg, with BMI 
41 .7 ± 6 .6 kg/m2, and waist circumference 124 .2 ± 13 .6 
cm . Median baseline HOMA-IR was 3 .6 (2 .1-5 .9) . Following 
6 months of IGB placement, significant changes were seen 
with weight (mean loss of 11 .3kg), and BMI (mean reduction 
by 4 .1 kg/m2); p<0 .01 . Significant improvements were also 
seen with ALT, GGT, and HOMA-IR, all changes corresponding 
with weight loss (p <0 .05 for all) . Commonly reported side 
effects included nausea, vomiting, and abdominal discomfort, 
with premature IGB removal required in 14 cases (10 .4%) . 
Conclusions IGB provides an effective, alternative non-surgical 
means of inducing weight loss for the management of obesity 
and obesity-associated liver dysfunction over the short term . 
Improvements in insulin resistance and hepatic transaminases 
correlated with greater degrees of weight change .
Disclosures:
The following people have nothing to disclose: Vi Nguyen, Jiawei Li, Paul 
Cordero, Gilberto Alejandro S . Cuevas, Mai Khatib, Jude A . Oben

1126
Metabolomic analyses reveal a novel role for Prote-
ase Activated Receptor-2 (PAR2) in driving steatosis in 
Non-Alcoholic Steatohepatitis (NASH)
Rajashree Rana1, Andrew M. Shearer1,2, Conor Calnan1, Nga 
Nguyen1, Laura Fynn1, Tianfang Huang1, James Baleja2, Lidija 
Covic1,2, Athan Kuliopulos1,3; 1Center for Hemostasis and Throm-
bosis Research, Tufts Medical Center, Boston, MA; 2Department of 
Developmental, Molecular and Chemical Biology, Tufts University, 
Boston, MA; 3Oasis Pharmaceuticals, Lexington, MA
Background and purpose: Protease activated receptor-2 (PAR2) 
is a cell surface G-protein coupled receptor (GPCR) highly 
expressed in multiple cell types in the liver including hepato-
cytes, stellate cells and inflammatory macrophages . PAR2 is 
activated by proteolytic cleavage of its N-terminal exodomain 
by serine proteases . Recently, PAR2 has been proposed to be 
an important regulator of obesity and metabolic syndrome, 
however, the connection between PAR2 signaling and metabo-
lism in the liver is not understood . The aim of this study was to 
evaluate the role of PAR2 signaling in liver metabolism leading 
to the pathogenesis of fatty liver disease and NASH . Meth-
ods: We used the methionine choline deficient (MCD) diet-in-
duced mouse model for NASH over 3-8 week time periods and 
analyzed both systemic and hepatic metabolites by nuclear 
magnetic resonance (NMR) . Liver metabolites were extracted 
from snap-frozen liver by a chloroform-methanol extraction 
method and quantified by enhanced NMR metabolomics to 
compare individual metabolites in wild type versus PAR2-defi-
cient mice and mice treated with the PAR2-inhibitory pepducin 
PZ-235 . Systemic metabolites were extracted from plasma by 
a methanol denaturation method . The expression of the regu-
latory enzymes of critical metabolic pathways was also mea-
sured . Results: We found that PAR2 deficiency or inhibition 
with PZ-235 provides striking protection against diet-induced 
hepatic steatosis and inflammation . PAR2 deficiency as well 
as treatment with PZ-235 significantly decreased hepatic tri-
glycerides (p< 0.0001), plasma levels of liver enzymes (ALT 

p< 0.0001 and AST p=0.0072) and reduced NAFLD activity 
score (NAS) by 40-60 % in the NASH models . Metabolomics 
and gene expression experiments show that PAR2 inhibition 
enhances beta-oxidation of fatty acids and suppresses the met-
abolic pathways leading to reactive-oxygen species (ROS) pro-
duction . Conclusions: PAR2 signaling plays a critical role in 
regulating hepatic steatosis, inflammation and ROS generation 
in NASH, a condition that can lead to cirrhosis and hepato-
cellular carcinoma, for which there is currently no approved 
means of pharmacological intervention . Development of novel 
PAR2 inhibitors as exemplified by the PAR2 pepducin PZ-235 
may provide a blueprint for the development of efficacious 
agents to suppress NASH .
Disclosures:
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1127
Non-alcoholic fatty liver disease in an HIV-infected 
cohort with abnormal liver function tests: prevalence 
and risk factors
Rebekah G. Judge1, James B. Maurice1, Mark Nelson2, Mark R. 
Thursz1; 1Hepatology, Imperial College London, London, United 
Kingdom; 2Chelsea and Westminster Hospital, London, United 
Kingdom
Background: Abnormal liver function tests (LFTs) are frequently 
observed in Human Immunodeficiency Virus (HIV) monoin-
fected individuals in the absence of alcohol excess and evi-
dence has emerged that non-alcoholic fatty liver disease 
(NAFLD) may be an important cause . However, the aetiology 
of NAFLD in HIV infection remains unclear . Aims: To identify 
the prevalence of and risk factors for NAFLD in patients with 
HIV and abnormal LFTs . Methods: A retrospective case-control 
study was conducted . HIV outpatients with persistently abnor-
mal liver function (Alanine aminotransferase (ALT) ≥ 60iu/l 
(1 .5x upper limit of normal) on ≥ 2 occasions ≥ 6 months 
apart) were identified . Clinical records were examined to 
assess demographic, clinical, biochemical and HIV character-
istics . NAFLD cases were defined as patients with radiological 
evidence of hepatic steatosis in the absence of viral hepatitis 
B and C, excess alcohol intake or other causes of secondary 
steatosis . Controls were defined as patients who had no evi-
dence of hepatic steatosis on ultrasound and no identifiable 
cause of liver disease . Results: Among an HIV cohort of 9500 
patients, 348 patients with persistently elevated ALT were iden-
tified . Causes of elevated ALT were hepatitis C virus co-infec-
tion (24%), hepatitis B virus co-infection (2%), alcohol excess 
(16%), NAFLD (15%), drug induced hepatitis (9%), and other 
liver disease (9%) . There was no identifiable cause in 26% of 
patients . Most cases had early stage disease; median (inter-
quartile range) FIB-4 score of 1 .35 (0 .83-2 .41) . After exclu-
sion criteria were applied 52 NAFLD cases were compared to 
48 controls using binary logistic regression . Body mass index 
(BMI) [Odds ratio (OR) 1 .27; 95% confidence interval (CI), 
1 .106-1 .498; p=0 .001], a history of hyperlipidaemia [OR, 
3 .434; 95% CI, 1 .504-7 .840; p=0 .003], high-density lipo-
protein (HDL) cholesterol [OR, 0 .094; 95% CI, 0 .017-0 .523; 
p=0 .007] and HDL: Cholesterol ratio [OR, 1 .460; 95% CI 
1 .072-1 .989; p=0 .016] were significantly associated with 
NAFLD in univariate analysis . In multivariable analysis, BMI 
[adjusted OR, 1 .236; 95% CI, 1 .050-1 .455; p=0 .011] and 
hyperlipidaemia [adjusted OR, 4 .098; 95% CI 1 .284-13 .083; 
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p=0 .017] were independently associated with NAFLD . HIV-re-
lated factors were not significantly associated with NAFLD in 
univariate or multivariable analysis . Conclusion: NAFLD was an 
important cause of persistently raised ALT in a large cohort of 
HIV-infected patients and was associated with metabolic rather 
than HIV-related factors . Management of metabolic risk factors 
is a priority in this patient group .
Disclosures:
Mark Nelson - Advisory Committees or Review Panels: Janssen, MSD, BMS, 
ABBVIE, Viiv, Gilead; Consulting: Janssen, MSD, BMS, ABBVIE, Viiv, Gilead; 
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1128
Validation of guidelines on blood-elastography combi-
nation for non-invasive fibrosis staging in NAFLD
Paul Cales1, Alexandra Ducancelle2, Julien Vergniol3, Brigitte 
Le Bail4, Françoise Lunel-Fabiani2, Victor de Ledinghen3, Jerome 
Boursier1; 1Hepatology Department, Centre Hospitalier Universi-
taire d’ Angers, Angers Cedex 9, France; 2Virology, CHU, Angers, 
France; 3Hepatology, CHU, Pessac, France; 4Pathology, CHU, 
Pessac, France
Recent EASL international guidelines have suggested combin-
ing a blood test and liver stiffness measurement (LSM) to stage 
liver fibrosis in NAFLD . However, whether such a combination 
provides a gain in accuracy compared to its two constitutive 
tests has not been demonstrated statistically . Therefore, we 
sought firstly to compare the accuracies of these three test cat-
egories in NAFLD, and secondly to compare the accuracies 
of tests between NAFLD and the reference etiology, chronic 
hepatitis C (CHC), where most tests have been developed 
and validated . Methods . Populations included 225 patients 
with NAFLD and 698 with CHC (total: 923) . Sixteen tests (13 
blood tests, LSM with Fibroscan, and 2 combining LSM and 
5 blood markers into unique scores: FibroMetersVCTE) were 
evaluated in NAFLD and 13 in CHC . References were Metavir 
fibrosis staging by liver biopsy and CHC etiology . Accuracy 
was evaluated mainly by the Obuchowski index (OI) target-
ing all fibrosis stages and secondarily by AUROCs for binary 
diagnostic targets . Results . 1/NAFLD population: the combined 
FibroMetersVCTE had significantly higher OIs and AUROCs for 
significant and severe fibrosis than their two constitutive tests . 
Thus, OIs were: FibroMeterVCTE2G: 0 .846 vs FibroMeterV2G: 
0 .773 (p=0 .002) or vs LSM: 0 .808 (p=0 .014) . NAFLD-spe-
cific tests were less accurate than CHC-specific tests: e .g . OIs: 
FibroMeterV2G: 0 .773 vs FibroMeterNAFLD: 0 .716 (p=0 .027) 
or vs NAFLD fibrosis score: 0 .674 (p=0 .005) . 2/ NAFLD vs 
CHC population: OIs were (respectively NAFLD vs CHC in 
decreasing order of accuracy in NAFLD): FibroMeterVCTE2G: 
0 .846 vs 0 .812 (p=0 .124), LSM: 0 .808 vs 0 .754 (p=0 .054), 
FibroMeterALD: 0 .802 vs 0 .750 (p=0 .039), Zeng score: 0 .785 
vs 0 .734 (p=0 .030), Hepascore: 0 .778 vs 0 .752 (p=0 .300), 
FibroMeterV2G: 0 .773 vs 0 .797 (p=0 .422), Fib-4: 0 .693 vs 
0 .741 (p=0 .174), APRI: 0 .676 vs 0 .742 (p=0 .081), Fibro-
test: 0 .670 vs 0 .762 (p=0 .006) . Conclusion: In NAFLD, sin-
gle accurate tests developed in CHC performed better than 
tests developed specifically for NAFLD . A test combining blood 
markers and LSM outperformed its constitutive tests, validating 
the recent EASL guidelines in NAFLD . Non-invasive fibrosis 
evaluation can thus be simplified in NAFLD by using a single 
test: LSM (or one of the best-performing blood tests developed 

in CHC), either alone or, preferably, combined to blood mark-
ers, i .e . a blood-elastography test, as developed in CHC .
Disclosures:
Paul Cales - Consulting: Echosens
Victor de Ledinghen - Board Membership: Janssen, Gilead, BMS, Abbvie, Inter-
cept Pharma, Supersonic Imagine; Grant/Research Support: Supersonic Imagine; 
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1129
Staging fibrosis and excluding advanced fibrosis in 
patients with NAFLD: comparison of non-invasive mark-
ers in an interim analysis from a prospective multicentre 
study
Peter J. Eddowes1, Quentin Anstee2, Indra Neil Guha3, David 
A. Sheridan4, Emmanouil Tsochatzis5, Jeremy Cobbold6, Michael 
E. Allison7, Valerie Paradis8, Pierre Bedossa8, Philip N. New-
some1; 1NIHR Liver Biomedical Research Unit and Centre for Liver 
Research, University of Birmingham, Birmingham, United King-
dom; 2Institute of cellular medicine - Faculty of Medical Sciences, 
Newcastle University, Newcastle upon Tyne, United Kingdom; 
3NIHR Nottingham Digestive Diseases Biomedical Research Unit, 
NHS Trust and University of Nottingham, Notthingham, United 
Kingdom; 4Institute of Translational and Stratified Medicine, Plym-
outh University, Phymouth, United Kingdom; 5UCL Institute for Liver 
and Digestive Health, Royal Free Hospital, London, United King-
dom; 6Department of Gastroenterology, Oxford University Hospi-
tals NHS Trust, John Radcliffe Hospital, Oxford, United Kingdom; 
7Department of Hepatology, Addenbrookes Hospital, Cambridge, 
United Kingdom; 8Pathology department, Hôpital Beaujon, APHP, 
Clichy, France
Background & Aims: Hepatic fibrosis is a major determinant of 
clinical outcomes in non-alcoholic fatty liver disease (NAFLD) 
and there remains a clear need to establish the accuracy of 
non-invasive markers of fibrosis . This study aims to prospec-
tively compare the diagnostic performance and ability to 
exclude advanced fibrosis of the following non-invasive tests in 
NAFLD: FibroScan, FibroMeter V, FibroMeter NAFLD, FibroM-
eter VCTE, NAFLD Fibrosis score (NFS), Fib4, APRI, BARD and 
AST/ALT ratio . Methods: Patients with suspected NAFLD pro-
spectively underwent FibroScan examination and blood sam-
pling within 2 weeks of a standard of care liver biopsy (LB) 
between March 2014 and January 2016 at seven UK centres . 
LB were staged in a blinded manner by two expert pathologists 
according to the NASH CRN system . Diagnostic performance 
was assessed in terms of area under the ROC curves (AUC) . 
Ability to exclude advanced fibrosis was assessed using pub-
lished cut-offs except for FibroMeter (FM), for which cut-offs 
have not yet been published . Cut-offs for FM were determined 
that maximized the Youden index . Results: 155 patients (57% 
male, median age 54 [IQR 20] years, median BMI 33 .2 [8 .1] 
kg/m2) had a complete dataset for analysis . Fibrosis distribu-
tion was: F0: 23%, F1: 25%, F2: 21%, F3: 25%, F4: 6% . 43% 
of the patients had a NAS score ≥5 . Performance summary of 
the tests is presented below in the table . Conclusion: FibroM-
eter VCTE, which combines biochemical parameters with liver 
stiffness measured by FibroScan, has the highest performance 
characteristics with positive and negative predictive values of 
67 and 93% respectively at confirming or excluding ≥F3 fibro-
sis.
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Performance of non-invasive fibrosis scores

* AUC significantly inferior from FM VCTE (Delong test) . Cut-
offs were either as published (†) or established by maximizing 
Youden index (‡) .
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1130
Low Socioeconomic Status Is Associated With Greater 
Disease Severity And Comorbidities In Those With Non-
alcoholic Fatty Liver Disease
Mohammad Siddiqui1, Patricia H. Belt2, James Tonascia2, Laura 
Wilson2, Rohit Kohli3, Jeanne M. Clark2, Melissa Contos1, Dan-
ielle Brandman4, Arun J. Sanyal1; 1Virginia Commonwealth Uni-
versity, Richmond, VA; 2John Hopkins University, Baltimore, MD; 
3Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 
4UCSF, San Francisco, CA
Lower socioeconomic status has been associated with worse 
outcomes in many chronic medical diseases like diabetes and 
hypertension . However, there is no data describing the impact 
of socioeconomic status in patients with nonalcoholic fatty liver 
disease (NAFLD) and associated metabolic diseases . There-
fore, the aim of the current study is to evaluate disease severity 
and prevalence of metabolic syndrome and its component in 
patients with NAFLD based on combined household income . 
METHODS: This was a retrospective analysis of the Nonalco-
holic Steatohepatitis Clinical Research Network (NASH CRN) 
database, which included adult patients (age>18 years) with 
histologically confirmed NAFLD . Baseline combined household 
income was collected and the cohort was divided into those 
with household income of <$50,000 (low household income 
or LHI) or ≥$50,000 (high household income or HHI) . Histolog-
ical parameters, disease severity and medical co-morbidities 
were compared across the two groups . RESULTS:  A total of 
1,691 patients (N=663 for LHI and N=1,028 for HHI) were 
included in the current analysis . Female gender (63% vs . 58%; 
P< .0001) and non-Caucasian race (23% vs . 16%, P= .0001) 
were over-represented in the LHI group . LHI cohort had higher 
BMI (35 .6±6 .6 vs . 33 .5±6 .1 kg/m2; P<0 .0001) and were 
more likely to have diabetes (50% vs . 33%; P< .0001) and 
metabolic syndrome (69% vs . 60%; P< .0001) compared to 
HHI group . Serum alanine aminotransferase levels of 56 U/L 
(IQR 36-85 U/L) in the HHI was significantly higher than 50 
U/L (IQR 32-75 U/L, P=0 .03) observed in LHI cohort . No dif-
ferences in distribution of steatosis grade and lobular inflam-
mation were observed between the two cohorts . However, the 
LHI cohort was more likely to have hepatocellular ballooning 
(68% vs . 61%; P< .01) . A higher percentage of the LHI (31% 
vs . 23%; P= .002) had more than mild portal inflammation, a 
histological marker of disease progression in NAFLD . Finally, 

subjects in the LHI cohort were more likely to have NASH (59% 
vs . 52%, P= .01) and advanced fibrosis (36% vs . 29%, P< .01) 
than the HHI cohort . CONCLUSION:  In patients with NAFLD, 
lower household income is associated with histologically more 
advanced disease and higher prevalence of metabolic syn-
drome .
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1131
Hepatic DNA Damage Response with Dysregulation of 
Ataxia Telangiectasia Mutated and Related Signaling 
Pathways Characterizes Liver Injury in Nonalcoholic 
Steatohepatitis 
Preeti Viswanathan1, Priya Gupta2, Yogeshwar Sharma2, Sanjeev 
Gupta2; 1Pediatric Gastroenterology and Hepatology, Childrens 
Hospital at Montefiore, Albert Einstein College of Medicine, Bronx, 
NY; 2Medicine and Pathology, Marion Bessin Liver Centre, Albert 
Einstein College of Medicine, New York, NY
Factors driving progression of liver disease in NASH versus 
in simple hepatic steatosis are not well understood . Rapidly 
rising rates in NASH of serious complications, e .g ., cirrhosis or 
HCC, require that further pathophysiological mechanisms are 
identified, such that at-risk people may be segregated early 
for suitable interventions . As DNA damage response (DDR) 
associated with persistent oxidative stress serves major roles 
in hepatotoxicity and cancer, we examined ATM and related 
pathway-specific perturbations in human livers with NASH . 
Methods and Results: Tissue samples from human liver explants 
were categorized histologically as normal (Group 1), fatty 
liver (Group 2) and NASH (Group 3) (n=6 ea) . Total RNA 
was extracted from multiple samples per group and probed 
with an array of 84 genes for pathways in DDR . Normalized 
gene expression levels were compared by 2-ΔΔCt method with 
annotations of 2-fold up- or down-regulated genes in various 
groups by Ingenuity Pathway Analysis . We noted most sig-
nificant differences in comparisons of Group 1 (healthy) and 
Group 3 (NASH) samples with over representation of DDR 
pathways, including ATM, BRCA and multiple other regulators 
of cell cycle, checkpoint controls and DNA damage/repair 
mechanisms . These pathways included key downstream reg-
ulators of ATM/ATR-related DDR, i .e ., Chek2 and Chek1, as 
well as other genes . Pathways related to cancer were highly 
prominent in Group 3 indicating disease progression in tissue 
samples studied . To substantiate RNA level findings in tissues, 
we immunostained liver sections for γH2AX - an early marker 
of DNA double-strand breaks – and found 30-40% hepato-
cytes expressed γH2AX in Group 3 (NASH), whereas only rare 
hepatocytes in Groups 1 or 2 were γH2AX-positive, p<0 .05 . 
Next, to verify whether ATM-related gene expression changes 
were also present at protein level, we studied tissue lysates 
with spotted arrays for 1300 phosphoproteins representing 
most major signaling pathways to identify 2-fold or greater dif-
ferences in expression . This analysis confirmed prevalence in 
Group 3 samples of numerous activated phosphoprotein mem-
bers with up to 100-fold greater expression in ATM, BRCA, 
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and other related DNA damage/repair pathways, along with 
pathways of cancer, oxidative stress, inflammation, cell cycling 
and checkpoint controls, etc . Conclusions: DDR related to ATM 
pathways separated NASH from fatty liver or normal liver . 
Substantial increases in this ATM-related DDR will likely be of 
pathophysiological and prognostic significance for liver injury, 
remodeling and oncogenesis in NASH . This should be appro-
priate for developing markers to identify and characterize 
NASH at early stages .
Disclosures:
The following people have nothing to disclose: Preeti Viswanathan, Priya Gupta, 
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1132
Analysis of Online Patient Education Materials for Alco-
holic and Non-alcoholic Steatohepatitis
Rishabh Gulati1, Mohammad Nawaz2, Laura Rotundo1, Nikolaos 
Pyrsopoulos2; 1MEDICINE, RUTGERS NEW JERSEY MEDICAL 
SCHOOL, Newark, NJ; 2Gastroenterology and Hepatology, RUT-
GERS NEW JERSEY MEDICAL SCHOOL, Newark, NJ
Background & Aims Role of the Internet is ever increasing 
in the present era as the first source of medical information . 
Imprecise, partial comprehension of textual information limits 
its efficacy in communicating the disease process to the patient . 
Initially applied by the Military, readability tests have since 
been utilized in a variety of fields to adjudge comprehension 
level of documents . Here, we report a comparative readabil-
ity analysis of online patient-centered text pertaining to Alco-
holic hepatitis (AH) & Non-Alcoholic Steatohepatitis (NASH) . 
Methods Patient-centered information from websites of ACG, 
American Liver Foundation (ALF), Healthline .com, Institute of 
Human Virology (IHV), Mayo Clinic, Medline, Medicinenet .
com, National Institutes of Health (NIH), Patient .info, Uptodate 
& WebMD were downloaded & processed in Microsoft Word . 
All data were formatted & categorized into subsections . Propri-
ety information & medical terms were expunged to limit bias . 
Text was then analyzed for their specific level of readability 
using six validated readability metrics . Results Modified docu-
ments for NASH had a mean grade 1 lower than their original 
counterparts & 0 .24 lower for AH . The highest mean readabil-
ity grade level for AH was recorded by IHV (14 .15±0 .6 grade 
levels) & for NASH by ACG (14±0 .6grade levels) . The least 
reading grade level for AH was recorded by NIH (7 .89±1 .1) 
& by WebMD (7 .1±0 .61) for NASH . Treatment subsection 
had the highest mean grade level both for AH (11 .72±1 .19) 
& NASH (11 .9±0 .61) . ANOVA analysis showed significant 
differences in reading grade level depending on the source 
website(p<0 .05), & subsection when compared with all read-
ability tests . The treatment section was usually the most difficult 
section written when compared to other subsections(p<0 .05) . 
Conclusions Patient education material, with the exception of 
WebMD, is above the recommended 6th grade level . Treat-
ment section is often the most difficult section to comprehend . 
Greater emphasis on clear & simple language is warranted to 
increase quality & comprehension of online patient education 
resources .
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Subtle Iron Deficiency is Common During Vitamin E 
Treatment For NAFLD
Yaron Rotman, Shilpa Lingala, Nevitt Morris; Liver & Energy 
Metabolism Unit, Liver Diseases Branch, NIDDK, NIH, Bethesda, 
MD
Introduction & Aim: Vitamin E (VitE) is an effective treatment 
for non-alcoholic steatohepatitis (NASH) . VitE has been asso-
ciated with hemorrhagic stroke and platelet dysfunction, but 
similar events were not reported in studies of VitE in NASH . 
After encountering a patient with gastrointestinal (GI) bleeding 
on VitE therapy, we aimed to determine the risk of iron (Fe) 
deficiency in non-alcoholic fatty liver disease (NAFLD) patients 
treated with VitE . Methods: Hemoglobin (Hb), MCV, RDW 
and ferritin were monitored prospectively and frequently in 20 
patients with biopsy-proven NAFLD in an ongoing randomized 
trial (NCT01792115) of different doses of natural VitE (200, 
400 or 800 IU/d) with mean treatment duration of 24 weeks 
(4-144) . Subjects with decompensated cirrhosis, coagulopathy 
or thrombocytopenia were excluded . To determine specificity 
to VitE treatment, we compared rates of Fe deficiency to his-
toric data from a similar trial at our center with 48 weeks of 
metformin (Loomba, AP&T, 2009), as well as to available data 
from the PIVENS trial (Sanyal, NEJM, 2010) Results: 10 sub-
jects (50%) exhibited new-onset (8) or worsening of preexisting 
(2) Fe deficiency after a median VitE treatment of 7 .5 weeks 
(4-12) . Anemia (Hb 9 .1-11 .2 g/dL) was seen in 5 patients 
(25%) after a median of 24 weeks (20-36), while 5 subjects 
had Fe deficiency without anemia . Of 7 patients with com-
plete workup, a GI source was found in 6 (86%), including 
colonic diverticulosis, gastric ulcer, gastric hyperplastic polyp 
and hemorrhoids . One subject was on aspirin, and 6 (60%) 
had a past history of Fe deficiency . Notably, Fe deficiency 
spontaneously resolved without VitE cessation in 4 subjects . 
No bleeding or anemia occurred after a week 4 on-treatment 
liver biopsy . Fe deficiency occurred in all 3 diabetics (100%) 
compared to 7/17 (41%) non-diabetics (p<0 .01, Mantel-Cox) . 
Age, sex, NASH activity score, cirrhosis and VitE dose were 
not associated with Fe loss . In comparison, only 3/17 (18%) of 
metformin-treated patients developed mild Fe deficiency (with-
out anemia), a significantly lower rate than with VitE (p=0 .02, 
Mantel-Cox) . In the PIVENS trial (which excluded diabetics), 
anemia or Hb decline did not differ between the VitE and pla-
cebo arms at weeks 24, 48 or 96, but red cell indices were not 
available . Conclusion: Occult GI bleeding and Fe deficiency 
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are common during VitE treatment for NAFLD, likely reflecting 
its effect on platelet function, which in turn may increase the risk 
for bleeding from preexisting GI lesions . Close monitoring of 
iron status is warranted during the first 3 months of treatment, 
especially in diabetics and subjects with past history of Fe 
deficiency .
Disclosures:
The following people have nothing to disclose: Yaron Rotman, Shilpa Lingala, 
Nevitt Morris

1134
Renin-angiotensin system inhibitors, type 2 diabetes 
and fibrosis progression in patients with NAFLD
Serena Pelusi1, Salvatore Petta2, Chiara Rosso3, Vittorio Borroni1, 
Anna Ludovica Fracanzani1, Paola Dongiovanni1, Antonio Craxì2, 
Elisabetta Bugianesi3, Silvia Fargion1, Luca Valenti1; 1Internal 
Medicine, University of Milano, Fondazione IRCCS Ca Granda, 
Milano, Italy; 2University of Palermo, Palermo, Italy; 3University of 
Torino, Torino, Italy
Background&Aims: The clinical determinants of fibrosis progres-
sion in nonalcoholic fatty liver disease (NAFLD) are still under 
definition . Aim of this study was to assess the clinical determi-
nants of fibrosis progression rate (FPR) in NAFLD patients with 
baseline and follow-up histological evaluation, with a special 
focus on the impact of pharmacological therapy . Methods: In 
an observational cohort of 118 Italian patients from tertiary 
referral centers, liver histology was evaluated according to 
Kleiner . Independent predictors of FPR were selected by a step-
wise regression approach . Results: Median follow-up was 36 
months (IQR 24-77) . Twenty-five patients (18%) showed some 
amelioration, 63 (53%) had stability, 30 (25%) had progression 
of fibrosis . Patients with nonalcoholic steatohepatitis (NASH) 
had similar demographic and anthropometric features, but a 
higher prevalence of type 2 diabetes (T2D; p=0 .010), and use 
of renin-angiotensin axis system (RAS) inhibitors (p=0 .005) . 
Fibrosis progression was dependent of the length of follow-up, 
and was associated with, but did not require, the presence of 
NASH (p<0 .05) . Both fibrosis progression and faster FPR were 
independently associated with higher APRI score at follow-up, 
absence of treatment with RAS inhibitors, and T2D diagnosis 
at baseline . There was a significant interaction between use 
of RAS inhibitors and T2D on FPR (p=0 .002) . RAS inhibitors 
were associated with slower FPR in patients with (p=0 .011), 
but not in those without (p=NS) T2D . Conclusions: NASH is 
not required for fibrosis progression in NAFLD, whereas T2D 
seems to drive fibrogenesis independently of hepatic inflamma-
tion . Use of RAS inhibitors may contrast fibrosis progression 
especially in high-risk patients affected by T2D .
Disclosures:
The following people have nothing to disclose: Serena Pelusi, Salvatore Petta, 
Chiara Rosso, Vittorio Borroni, Anna Ludovica Fracanzani, Paola Dongiovanni, 
Antonio Craxì, Elisabetta Bugianesi, Silvia Fargion, Luca Valenti

1135
The Trend of Nonalcoholic Steatohepatitis (NASH) 
among Adults awaiting Liver Transplantation in the 
United States over the Next Decade
Kaveh Hajifathalian1, Ibrahim Hanouneh2, Arthur J. McCullough1; 
1Cleveland Clinic Foundation, Cleveland, OH; 2Minnesota Gastro-
enterology, Minneapolis, MN
Background Nonalcoholic Steatohepatitis (NASH) is currently 
the second leading indication for liver transplantation (LT) in 
the United States . Several studies have predicted NASH to 
become the leading indication for liver transplantation . How-

ever, none have focused on whether this increase trend of 
NASH will continue during the coming decade . The aim of 
the study is to predict the future trend of NASH among adults 
awaiting liver transplantation in the United States using data 
from Organ Procurement and Transplantation Network (OPTN) 
as well as National Health and Nutrition Examination Sur-
veys (NHANES) . Methods We extracted data from available 
NHANES rounds on prevalence and secular trend of metabolic 
risk factors from 1988 through 2014, namely BMI, fasting 
plasma glucose, DM, systolic blood pressure, total cholesterol, 
and triglyceride . We also extracted data from OPTN datasets 
on frequency and secular trend of primary diagnoses at the 
time of liver transplantation between 2001 and 2012 . Using a 
10-year lag time we used the prevalence of metabolic risk fac-
tors to predict the future prevalence of NASH as the main diag-
nosis at the time of liver transplantation . Results Between 2001 
and 2012 NASH shows a significant increasing trend as the 
main diagnosis at the time of liver transplantation, going from 
less than 1% to more than 8% (p<0 .001) . In univariate analysis 
population prevalence of metabolic risk factors, namely BMI 
((p<0 .001), fasting plasma glucose (p=0 .031), systolic blood 
pressure (p<0 .001), and total cholesterol (p=0 .010) show a 
statistically significant association with frequency of NASH as 
the main diagnosis at the time of liver transplantation . Assum-
ing the observed trend between 2001 and 2012 will continue, 
a univariate model based on calendar year predicts that at 
2024 NASH will be the main diagnosis for 20 .4 % of the 
liver transplantations (95% CI 17 .5-23 .4) . The best multivariate 
model including BMI and systolic blood pressure in addition to 
calendar year decreases this prediction to 16 .0% (95% CI 6 .1-
25 .9) . Conclusions During the previous decade, prevalence of 
NASH as the main cause of liver disease has been increasing 
among transplant patients . The observed slowing in the increas-
ing trends of obesity and hypertension predicts a subsequent 
slowing in the increasing trend of NASH over the next decade .
Disclosures:
Ibrahim Hanouneh - Advisory Committees or Review Panels: Gilead; Speaking 
and Teaching: Merck
The following people have nothing to disclose: Kaveh Hajifathalian, Arthur J . 
McCullough

1136
Exclusion of Clinically Significant Non-Alcoholic Fatty 
Liver Disease with Multi-Parametric Magnetic Resonance 
Imaging: A Prospective Evaluation
Peter J. Eddowes1, Natasha McDonald2, Nigel P. Davies3, Scott I. 
Semple4, Stefan G. Hubscher1,5, Timothy J. Kendall6, James Hod-
son7, Philip N. Newsome1, Catherine Kelly8, Amy H. Herlihy8, 
Matthew D. Kelly8, Jonathan Fallowfield2, Gideon M. Hirschfield1; 
1Centre for Liver Research, University of Birmingham, Birming-
ham, United Kingdom; 2MRC Centre for Inflammation Research, 
University of Edinburgh, Edinburgh, United Kingdom; 3Medical 
Physics, University Hospitals Birmingham NHS Foundation Trust, 
Birmingham, United Kingdom; 4Clinical Research Imaging Centre, 
University of Edinburgh, Edinburgh, United Kingdom; 5Department 
of Cellular Pathology, University Hospitals Birmingham NHS Foun-
dation Trust, Birmingham, United Kingdom; 6Division of Pathology, 
University of Edinburgh, Edinburgh, United Kingdom; 7Institute of 
Translational Medicine, University Hospitals Birmingham NHS 
Foundation Trust, Birmingham, United Kingdom; 8Perspectum Diag-
nostics Ltd., Oxford, United Kingdom
 Aims Measurement of hepatic T1 with multi-parametric mag-
netic resonance imaging (MRI) has been shown to correlate 
with fibrosis, steatosis and inflammation . This study aims to pro-
spectively evaluate multi-parametric MRI in patients undergoing 
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investigation for Non-Alcoholic Fatty Liver Disease (NAFLD) 
in secondary care . Methods 50 consecutive patients from 2 
centres underwent non-contrast MRI, blood sampling and Fibro-
Scan in the 2 weeks prior to a standard of care liver biopsy 
(LB) . MRI sequences generated fat fraction (PDFF), T1 and T2* 
maps . Hepatic iron excess shortens T1 independently of fibro-
sis so iron corrected T1 (cT1) was calculated from measured T1 
and T2* using LiverMultiscan software (Perspectum Diagnos-
tics, Oxford, UK) . Histological features of NAFLD were scored 
according to the NASH-CRN system by pathologists blinded 
to the MRI findings . Results 38 patients had non-alcoholic ste-
atohepatitis (NASH) and 12 simple steatosis (SS), with similar 
patient demographics in the two groups . Overall the median 
age was 54 (range 18-73) years . Mean (±SD) BMI was 33 .6 
(±5 .1) Kg/m2 with 28 (56%) males and 43 (86%) Cauca-
sians . Multi-parametric MRI had high accuracy for assessing 
the severity of steatosis . Mean PDFF for grades 1, 2 and 3 
steatosis were 7 .6, 15 .7 and 21 .5% respectively (Spearman 
Rho(ρ)=0 .77 p<0 .0001) . Overall disease activity as defined 
by the NAFLD activity score (NAS) showed significant cor-
relation with cT1 (ρ=0 .51 p<0 .0001), enhanced liver fibrosis 
(ELF) test (ρ=0 .46 p=0 .001) and liver stiffness (LS) (ρ=0 .42 
p=0 .003) . To separate NASH and SS, AUROC (95% CI) for 
ELF, LS and cT1 were 0 .87 (0 .77-0 .79), 0 .82 (0 .70-0 .94) and 
0 .69 (0 .50-0 .88) respectively . cT1 was not significantly asso-
ciated with Kleiner fibrosis stage (ρ=0 .25 p=0 .08) although 
LS (ρ=0 .72 p<0 .0001) and ELF (ρ=0 .60 p<0 .0001) were . To 
exclude those without clinically significant disease (NASH or 
>F1 fibrosis) cT1 showed a greater negative predictive value 
(NPV) than either ELF or LS . AUROC (95%) CI, positive predic-
tive value, NPV, sensitivity and specificity for published cut-offs 
for the exclusion of significant disease are outlined in table 
1 . Conclusion In NAFLD, multi-parametric MRI can accurately 
assess steatosis grade and disease activity as defined by NAS . 
This suggests a role in disease monitoring . The high NPV of 
cT1 to exclude significant disease also suggests a role in the 
initial assessment of patients suspected of having NAFLD thus 
potentially avoiding liver biopsy .

Table 1
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1137
Acculturation and NAFLD Risk among Hispanics of 
Mexican-Origin: findings from the National Health and 
Nutrition Examination Survey.
Maya Balakrishnan1, Fasiha Kanwal1,2, Hashem B. El-Serag1,2, 
Aaron P. Thrift1,3; 1Section of Gastroenterology and Hepatology, 
Baylor College of Medicine, Houston, TX; 2Department of Medi-
cine, Houston VA HSR&D Center for Innovations in Quality, Effec-
tiveness and Safety, Michael E. DeBakey Veterans Affairs Medical 
Center, Houston, TX; 3Dan L Duncan Comprehensive Cancer Cen-
ter, Baylor College of Medicine, Houston, TX
Background: Acculturation is associated with increased risk 
of obesity and possibly diabetes among Hispanic-Americans . 
Its association with non-alcoholic fatty liver disease (NAFLD) 
is unknown . We evaluated the association between accul-
turation and NAFLD risk among Mexican-Americans using 
cross-sectional data from the National Health and Nutrition 
Examination Survey (NHANES) . Methods: We used two sepa-
rate aggregated datasets: (i) NHANES III (1988-1994) and (ii) 
pooled data from three continuous cycles of NHANES (years 
1999-2000, 2001-2002, and 2003-2004; “NHANES 1999-
2004”) . Two NAFLD definitions were used in NHANES III 
(one based on ultrasound and the second, on elevated amino-
transferases) and one NAFLD definition was used in NHANES 
1999-2004 (elevated aminotransferases) . Acculturation was 
defined in three ways: by place of birth (U .S . vs . Mexico), 
language preference, and generational status . We calculated 
adjusted odds ratios (OR) and 95% confidence intervals (CI) 
using multivariate logistic regression . Results: Compared to 
Mexican-born, U .S .-born Mexican-Americans had a higher 
prevalence of obesity, hypertension, and hypercholesterol-
emia, had higher income, and had more high school educa-
tion, health insurance, and access to medical care . In NHANES 
III, birthplace was not associated with risk of NAFLD defined by 
ultrasound (unadjusted OR=0 .85, 95% CI 0 .70-1 .02; adjusted 
OR = 0 .96, 95% CI 0 .72-1 .27) or elevated aminotransfer-
ases (unadjusted OR=1 .19, 95% CI 0 .92-1 .54; adjusted OR = 
1 .04, 95% CI 0 .77-1 .40) . Likewise, there was no association 
between acculturation – defined by birthplace, language pref-
erence, or generational status – and risk of NAFLD by elevated 
aminotransferases in NHANES 1999-2004 . Conclusions: 
Despite the greater prevalence of NAFLD risk factors among 
highly acculturated Mexican-Americans, there was no associ-
ation between acculturation and risk of NAFLD in NHANES .
Disclosures:
Hashem B . El-Serag - Consulting: Gilead, Wako
The following people have nothing to disclose: Maya Balakrishnan, Fasiha Kan-
wal, Aaron P . Thrift

1138
Risk factors of liver steatosis or non-alcholic steatohepa-
titis after living liver donor transplantation
Hisamistu Miyaaki, Satoshi Miuma, Naota Taura, Hidetaka Shi-
bata, Kazuhiko Nakao; Department of Gastroenterology and 
Hepatology, Nagasaki University Graduate School of Biomedical 
Sciences, Nagasaki, Japan
Posttransplant liver steatosis occurs frequently and could affect 
patient’s outcome . In this study, we aimed to clarify the risk fac-
tors of steatosis or non-alcoholic steatohepatitis (NASH) after 
living liver donor transplantation . We retrospectively examined 
81 living liver transplant recipients and donors and identified 
risk factor of steatosis and NASH . Patients underwent liver 
biopsies 1 year after liver transplantation and yearly thereafter, 
or when abnormal liver enzyme levels were detected . Liver 
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steatosis (>10%) was found in 20 cases (25%) . NASH was 
diagnosed in 7 patients (8 .6%) . The average time to steatosis 
after liver transplantation was 2 .74±1 .55 years . Patients with 
liver steatosis group was younger than that without liver steato-
sis (steatosis: no-steatosis=50 .3±10 .9: 58 .4±8 .4, p=0008) . 
The prevalence of steatosis was significantly higher in donors 
with steatosis than that without steatosis (steatosis: no-steato-
sis=52% :16%, p<0 .01) . Likewise, donor steatosis was found 
to be significantly associated with NASH (NASH: NAFL: no ste-
atosis=85%:35%:16%) On multivariate analysis also showed 
recipient age (p<0 .001) and donor steatosis (p<0 .001) as risk 
factors of liver steatosis . Forty -three of 81 recipient and donor 
were examined the single-nucleotide polymorphisms (SNPs) of 
the patatin-like phospholipase 3 gene (PNPLA3), which have 
been identified as predictors of severity of non-alcoholic fatty 
liver disease . There was no significant difference of the prev-
alence of liver steatosis among recipients SNPs . On the other 
hand, liver steatosis was seen in a significantly higher num-
ber of donors with PNPLA3 GG alleles than in those with CC 
and CG (CC: CG: GG=7%:26%:60%, p<0 .05) . All Patients 
(3cases) with NASH showed PNPLA3 GG alleles . In conclu-
sions, donor factors (donor steatosis, genotype) affect the risk 
of liver steatosis and NASH after living liver transplantation .
Disclosures:
The following people have nothing to disclose: Hisamistu Miyaaki, Satoshi 
Miuma, Naota Taura, Hidetaka Shibata, Kazuhiko Nakao

1139
Volixibat, a minimally absorbed, oral, apical sodi-
um-dependent bile acid transporter (ASBT) inhibitor, 
increases bile acid excretion, reduces serum lipids, is 
safe and tolerable in overweight and obese subjects, a 
population characteristic of NASH
Melissa Palmer1, Lee Jennings1, Debra Silberg2, Caleb Bliss1, Pat-
rick Martin1; 1Shire, Lexington, MA; 2Shire, Zug, Switzerland
Background: Abnormal cholesterol metabolism and accumu-
lation of toxic free cholesterol in hepatocytes may result in 
hepatic inflammation and fibrosis, and is a potential factor con-
tributing to the pathogenesis of NASH . Accordingly, removal 
of cholesterol from the liver is a treatment approach that could 
decrease and possibly reverse damage . Volixibat (SHP626, 
formerly LUM002) blocks bile acid (BA) reabsorption by inhib-
iting the ASBT in the terminal ileum . Consequently, BAs are 
excreted in the feces forcing the liver to synthesize new BA from 
cholesterol in the liver and serum . It is hypothesized that inhi-
bition of BA reuptake could lead to therapeutically beneficial 
metabolic, anti-inflammatory, anti-steatotic, and anti-fibrotic 
effects in NASH . Aim: To assess the safety, tolerability, phar-
macodynamics (PD) and pharmacokinetics (PK) of volixibat 
administered for 12 days . Methods: Double-blind, randomized, 
placebo (PBO)-controlled, dose-finding, Phase 1 study, of over-
weight or obese men and non-childbearing women (18–65 
years old) randomized to 7 cohorts of varying volixibat dose 
(2–80mg) and regimen (once daily (QD), twice daily (BID) or 
titration) . Evaluations included PD assessments (fecal BA and 
serum 7α-hydroxy-4-cholesten-3-one [C4] concentration – a 
marker of synthesis of BA from cholesterol), PK, stool hardness 
(Bristol Stool Chart [BSC]), safety and tolerability . Results: 84 
subjects were randomized to volixibat (n=63) or PBO (n=21) . 
Consistent with the minimal absorption of volixibat, PK could 
not be calculated . Mean (±SD) daily fecal BA excretion was 
higher in subjects receiving volixibat (930 .61 ± 468 .965 
μmol) than in those receiving PBO (224 .75 ± 195 .403 μmol) . 
Maximal inhibition of BA reabsorption occurred at volixibat 
doses ≥20mg QD; 10 mg QD was about two thirds of maxi-

mal effect, and 5 mg BID was about one third greater than 10 
mg QD and comparable to 20 mg QD . On the final day of 
dosing (Day 12), mean serum C4 concentration was higher 
with volixibat than PBO . Median (range) reduction of 0 .70 
(-2 .8 to 0 .4) mmol/L in total cholesterol and of 0 .6990 (-3 .341 
to 0 .570) mmol/L in LDL cholesterol was observed with volix-
ibat . While, overall, volixibat was considered to be safe and 
well-tolerated, frequency of bowel movements increased from 
an overall median of 1 daily evacuation (range: 0–4) pre-
dose to 2 evacuations (range: 0–8) during treatment, and was 
not dose-dependent . Proportionately more stool samples were 
rated Type 6 or 7 (BSC) with volixibat than PBO . There were 
no serious adverse events; all subjects completed the trial . Con-
clusions: This dose-finding study supports further investigation 
of volixibat in patients with NASH .
Disclosures:
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1140
Evaluation of the Safety and Pharmacokinetic Effects of 
the Oral, Non-Steroidal Farnesoid X Receptor Agonist 
GS-9674 in Healthy Volunteers 
Brian Kirby, Constantine S. Djedjos, Joanne Birkebak, Qinghua 
Song, Krystyna Grycz, Jonna Weston, Mani Subramanian, Wil-
liam Watkins, Robert P. Myers, Anita Mathias; Gilead Sciences, 
Foster City, CA
Brian Kirby, C . Stephen Djedjos, Joanne Birkebak, Qinghua 
Song, Krysia Grycz, Jonna Weston, G . Mani Subramanian, 
William Watkins, Robert P . Myers, Anita Mathias Gilead Sci-
ences, Inc ., Foster City, CA, USA Background: GS-9674 is a 
selective, non-steroidal agonist of the Farnesoid X Receptor 
(FXR) in development for the treatment of nonalcoholic steato-
hepatitis (NASH) and cholestatic liver disorders . GS-9674 is 
highly selective for FXR over drug metabolism and transport 
regulating nuclear hormone receptors (e .g . PXR, CAR or AhR), 
highly protein bound, has a low potential for systemic inhib-
itory based drug-drug interactions, and undergoes oxidative 
metabolism . This first-in-human study evaluated the s afety, 
pharmacokinetics (PK), and pharmacodynamic (PD) effects 
of GS-9674 in healthy volunteers . Safety and PK data are 
presented herein . Methods: In this randomized, double-blind, 
placebo-controlled study, subjects received single and multi-
ple doses (QD, 14 days) of GS-9674 (10, 30, 100, or 300 
mg while fasting [n=12/cohort]) or matching placebo (n=3/
cohort) with a 6-day washout between the single and multi-
ple dose periods . Safety and PK parameters of GS-9674 and 
GS-716070 (major circulating metabolite of GS-9674, ~40-
fold less potency against FXR compared to GS-9674) were 
summarized by treatment group . Data on the pharmacody-
namic effects of GS-9674 are presented elsewhere . Results: 
All enrolled subjects (N=60) completed the study . The rate 
of adverse events was similar between placebo (33%) and 
actively treated subjects (33%, 25%, 33%, and 25%, in the 
10, 30, 100, and 300 mg cohorts, respectively) . All adverse 
events were non-serious, grade 1 or 2 in severity, and were 
considered unrelated to GS-9674 . GS-9674 was rapidly 
absorbed with maximum plasma concentrations (Cmax) occur-
ring 1 .25 to 3 .25 hours post-dose . Across the doses tested, 
GS-9674 exhibited a median steady-state half-life (T1/2) of 6 
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to 16 hours . In general, GS-9674 AUC and Cmax increased 
less than dose-proportionally upon single and multiple dosing . 
As expected due to the short T1/2 of GS-9674 and once daily 
dosing, minimal to no accumulation was observed for AUC, 
Cmax or C24 from single to multiple dose administration . The 
T1/2 of GS-716070 was similar to that of GS-9674 . At the 
100 mg dose of GS-9674, the AUC and Cmax of GS-716070 
were ~60% and ~35%, respectively of values observed for 
GS-9674 . Conclusion: Single and multiple daily doses of the 
non-steroidal FXR agonist GS-9674 were well tolerated in 
healthy subjects . The safety, PK profile, and biological activity 
of GS-9674 support its evaluation in subjects with NASH and 
cholestatic liver disorders .
Disclosures:
Brian Kirby - Employment: Gilead Sciences
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1141
Assessment of change of intrahepatic fat amount using 
controlled attenuation parameter in clinical trial
Sang Bong Ahn1, Dae Won Jun2, Jae Yoon Jeong2, Joo Hyun 
Sohn2; 1Internal Medicine, Eulji General Hospital, Seoul, Korea 
(the Republic of); 2Department of Internal Medicine, Hanyang Uni-
versity School of Medicine, Seoul, Korea (the Republic of)
Background: Multi-echo modified Dixon (mDixon) sequence 
(MR-PDFF) is a safe and non-invasive alternative for the quanti-
fication of hepatic fat content . And it has accepted reasonable 
method to assess the change of hepatic fat amount in phase 
II study . Recently controlled attenuation parameter (CAP) has 
been showed good correlation with intrahepatic fat amount 
compare to liver biopsy as well as MRS data in large cross 
sectional cohort . However there is little known whether change 
of CAP scores can be used in clinical trial . We investigated 
the correlation with CAP and MRS by serial examination in 
clinical trial setting . Methods: Sixty-five NAFLD patients were 
evaluated with MRS and transient elastography including CAP 
in clinical study . Both MRS and CAP were evaluated after three 
month probiotic clinical trial in patients with NAFLD . Results: 
Baseline CAP and MR-PDFF showed good correlation assessing 
hepatic steatosis (r=0 .60, p<0 .001) . Also, changes of CAP 
value was also correlated with changes of intra-hepatic fat % 
using MR-PDFF (r=0 .35, p=0 .008) in clinical trial setting . Con-
cordance rate of improvement or aggravation was comparable 
in both two methods . However, the less change amount was 
small in CAP value, the less concordance rate showed more 
weak with MR-PDFF . When the change of CAP value after treat-
ment was less than 20, concordance rate with MR-PDFF was 
decreased to 15/25 (60%) . Conclusion: CAP and MRS have 
a comparable diagnostic value for the hepatic steatosis quanti-
fication as well as assessing changes of hepatic fat amount in 
clinical trial . However, a careful interpretation of the steatosis 
change using CAP score should be given when the absolute 
change value was less than 20 in clinical trial setting .
Disclosures:
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Emerging Increase in the Prevalence and Severity of 
Nonalcoholic Fatty Liver Disease: Epidemiological Study 
from General Mediterranean Population
Salvatore Petta1, Carola Buscemi2, Silvio Buscemi2, Davide Cor-
leo2, Vito Di Marco1; 1Cattedra ed U.O.C. di Gastroenterologia 
ed Epatologia, Palermo, Italy; 2Metabolism and Clinical Nutrition 
Laboratory, Di.Bi.M.I.S., University of Palermo, Palermo, Italy, Pal-
ermo, Italy
Background/Aims:The worldwide spread of obesity and 
diabetes is leading to a drastic increase in nonalcoholic 
fatty liver disease(NAFLD) and its complications . We aimed 
to assess prevalence of NAFLD and of its severity among a 
general Mediterranean population . Methods:We considered 
886 consecutive individuals included in the ABCD study(IS-
RCTN15840340), a longitudinal observational single-centre 
study of a cohort representative of the general population of Sic-
ily . All patients were negative for HCV, HBV and HIV infection, 
had alcohol intake <20 g/day for females and <30 g/day for 
males . Hepatic ultrasound(US) was used to diagnose steatosis 
and FibroScan(M and XL probe) to measure liver stiffness and 
controlled attenuation parameter(CAP) . Liver stiffness>6 .9 KPa 
was considered suggestive of significant liver fibrosis(Petta S et 
al, Hepatology 2015), and CAP≥310 dB was considered sug-
gestive of moderate-severe steatosis(de Ledinghen V et al, JHEP 
2014) . Results:Steatosis by US was diagnosed in 396 individu-
als(44 .6%) and was significantly associated with male gender, 
type 2 diabetes, low HDL, and visceral obesity . When splitting 
the analysis according to gender, steatosis was independently 
linked to visceral obesity(OR 2 .63,95%CI1 .62-4 .27,p<0 .001) 
and low HDL(OR 2 .06,95%CI1 .10-3 .85,p=0 .02) in males, 
and to visceral obesity(OR 2 .75,95%CI1 .80-4 .19,p<0 .001) 
and type 2 diabetes(OR 2 .19,95%CI1 .00-4 .87,p=0 .05) 
in females . The rate of US steatosis, stiffness > 6 .9 kPa and 
CAP≥310 progressively increased from males without obesity 
and low HDL(35 .1% steatosis;among theme 18 .6% CAP≥310, 
and 13 .5% stiffness >6 .9), to those with one risk factor(from 
57 .7% to 62 .1% steatosis;among them 42 .8% CAP≥310, and 
from 21 .4% to 23 .2% stiffness >6 .9), and further to those with 
both risk factors(74 .2% steatosis;among them 35% CAP≥310, 
and 30% stiffness >6 .9) . Similarly, in females the rate of US 
steatosis, stiffness> 6 .9 kPa and CAP≥310 progressively 
increased from patients without obesity and diabetes(23 .7% 
steatosis;among them 6 .1% CAP≥310, and 6 .1% stiffness 
>6 .9), to those with only one risk factor(from 33 .3% to 50 .8% 
steatosis;among them CAP≥310 from 30 .5% to 54 .5%, and 
stiffness >6 .9 from 11 .1% to 27 .2%), and further to those 
with both risk factors(74 .2% steatosis;among them 47 .1% 
CAP≥310, and 26 .4% stiffness >6 .9) . Conclusions:NAFLD is 
present in more than 40% of general population and its prev-
alence, as well as the prevalence of liver damage, increases 
according to the presence of obesity and low HDL in males, 
and obesity and diabetes in females . The impact of variants of 
PNPLA3 and TM6SF2 genes on steatosis and liver damage in 
this population is under investigation .
Disclosures:
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Silvio Buscemi, Davide Corleo, Vito Di Marco



576A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

1143
Decreased Hepatic Steatosis with Omega-3-Fatty Acids: 
Systematic Review and Meta-Analysis
Devika Kapuria1, Shariq Shamim3, Kevin Kennedy3, James H. 
O’Keefe1,3, James DiNicolantonio3, Fabrizio D’Ascenzo4, John 
H. Helzberg1,2; 1Department of Internal Medicine, University of 
Missouri-Kansas City, Kansas City, MO; 2Department of Gastroen-
terology/Hepatology, Saint Luke’s Hospital of Kansas City, Kansas 
City, MO; 3Department of Cardiology, Saint Luke’s Hospital Mid 
America Heart Institute, Kansas City, MO; 4Cardiology Division, 
Department of Medical Sciences, University of Turin, Turin, Italy
Purpose: The prevalence of non-alcoholic fatty liver disease 
(NAFLD) may correlate with a deficiency of omega-3-fatty acids 
(ω3FA), excess of omega-6 fatty acids and refined carbohy-
drates in Western diets, and can be associated with coronary 
artery disease and metabolic syndrome . This meta-analysis col-
lates the effect of ω3FA supplementation on hepatic steatosis . 
Methods: We searched Medline, Embase, and Ovid Databases 
from 1996-2016 . Review of titles/abstracts, full text, and data 
extraction were performed . Studies were included if hepatic 
steatosis was present, defined by MRI, ultrasound, or histol-
ogy . Data was pooled, and meta-analysis conducted using 
random effects model . Data was presented in standardized 
mean difference (SMD) and mean difference (MD) . Results: A 
total of 715 studies were identified with 10 studies included 
for final analysis . A total of 524 patients were in the pooled 
cohort, with 286 (54 .5%) administered ω3FA . The dose of 
ω3FA ranged between 2-4 grams/day and duration of treat-
ment from 8 weeks to 18 months . A decrease in hepatic fat 
was observed in the ω3FA arm (SMD -0 .81 95% CI -1 .35 to 
-0 .28 Chi2 66 .33%) . Pooled analysis also revealed a decrease 
in ALT in the omega-3 arm (MD -7 .64 95% CI -14 .27 to -1 .00 
Chi2 14 .05%) and improved HOMA-IR (MD -0 .55 95% CI 
-1 .31 to 0 .20 I2 12%) and triglycerides (MD -45 .97 95% CI 
-58 .29 to –33 .65 I2 0 %) . Sensitivity analysis after exclud-
ing observational studies also demonstrated reduction in liver 
fat (SMD -0 .31 95% CI -0 .75 to 0 .13 Chi2 9 .35) . Discussion 
ω3FA treatment is associated with a reduction in liver fat in 
patients with hepatic steatosis . There is conflicting data regard-
ing reduction in hepatic fibrosis, inflammation, and ballooning 
degeneration, possibly because of variance in dosage levels 
and duration of treatment . Subgroup analyses demonstrate a 
reduction in ALT and decreased triglycerides and insulin resis-
tance . With their known safety profile, ω3FA supplementa-
tion may be beneficial for reducing hepatic steatosis and ALT, 
improving dyslipidemia and insulin resistance, and decreasing 
cardiovascular risk .

Forest Plot showing association of omega-3-fatty acids with liver 
fat
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1144
Association Between Endogenous Sex Hormones and 
Nonalcoholic Fatty Liver Disease: A Systematic Review 
and Meta-Analysis
Veeravich Jaruvongvanich2, Anawin Sanguankeo1, Sikarin 
Upala1; 1Bassett Medical Center, Cooperstown, NY; 2University 
of Hawaii, Honolulu, HI
Background: Endogenous sex hormones are associated with 
the risk of diabetes and metabolic syndrome . Recent studies 
suggested the role of these hormones in nonalcoholic fatty 
liver disease (NAFLD) . We conducted a systematic review and 
meta-analysis of observational studies investigating the associ-
ation between sex hormones and NAFLD . Methods: A compre-
hensive search of the databases of the MEDLINE and EMBASE 
was performed from inception through April 2016 . The inclu-
sion criterion was the observational studies that assessed the 
association of serum total testosterone (TT) and sex-hormone 
binding globulin (SHBG) and NAFLD . We calculated pooled 
mena difference (MD) and odds ratio (OR) of TT and SHBG 
with 95% confidence intervals (CI) comparing between sub-
jects with and without NAFLD by using random-effects model . 
Results: Sixteen trials comprising 13,721 men and 5,840 
women met the inclusion criteria . TT levels were lower in men 
with NAFLD (MD = -2 .78 nmol/l, 95%CI -3 .40 to -2 .15) than 
in those without . Men with higher TT levels had lower odds 
of NAFLD (OR=0 .56, 95%CI 0 .39 to 0 .80), whereas higher 
TT levels increased the odds of NAFLD in women (OR=1 .40, 
95%CI 1 .11 to 1 .77) . In both sexes, SHBG levels were lower 
in patients with NAFLD than controls (men: MD = -8 .72 nmo-
l/l, 95%CI -16 .70 to -0 .75; women: MD = -17 .05, -23 .58 to 
-10 .53) and higher SHBG levels were associated with reduced 
odds of NAFLD (men: OR=0 .35, 95%CI 0 .25 to 0 .45; women: 
OR=0 .77, 95%CI 0 .67 to 0 .89) . Conclusion: Our meta-analy-
sis demonstrated a sex-dependent association between TT and 
NAFLD . Lower TT levels are associated with men with NAFLD 
and inversely associated with women with NAFLD, whereas 
higher SHBG levels are associated with lower NAFLD odds in 
both men and women .

Random effects pooled mean difference of TT in subjects with and 
without NAFLD in men and women
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BCAT1 is Associated with Clinical Decompensation in 
NAFLD: A Pilot Study
Kara Wegermann1, Ricardo Henao2, Yiping Pan3, Anna Mae 
Diehl3, Manal F. Abdelmalek3, Cynthia A. Moylan3; 1Department 
of Medicine, Duke University Medical Center, Durham, NC; 2Elec-
trical and Computer Engineering, Duke University, Durham, NC; 
3Division of Gastroenterology, Duke University Medical Center, 
Durham, NC
Background  Recently, a 64 gene expression (GEx) profile 
differentiated mild and severe nonalcoholic fatty liver disease 
(NAFLD) fibrosis independent of clinical factors . We evaluated 
whether GEx profiling was associated with clinical decom-
pensation and death, aiming to identify molecular pathways 
linked to morbidity and mortality in NAFLD . Methods We per-
formed a retrospective analysis of patients with biopsy-proven 
NAFLD whose liver tissue was previously evaluated for GEx 
via microarray . Patients were assessed from liver biopsy 
(2007-2009) until death, liver transplantation, or study end . 
Outcomes included decompensation (ascites, hepatic enceph-
alopathy, hepatocellular carcinoma, or variceal bleeding) and 
a composite incorporating stroke, myocardial infarction, and 
death . Associations between the composite outcome and GEx 
were quantified using generalized linear models controlling 
for age, body mass index, diabetes mellitus and fibrosis stage . 
Results Of the 86 patients included, most (67%, n=58) were 
female and white (89%, n=77) . Median age at study entry 
was 53 years (range, 27 to 81) . Median follow up was1986 
days (range, 0 to 2997) . Four patients, all white women, expe-
rienced clinical outcomes (two with hepatic decompensation, 
two with strokes) . Fibrosis at study entry ranged from stage 1 
to 4 . Forty-two genes showed significant differential expres-
sion (p<0 .05) and a two-fold change in expression between 
patients with and without the composite outcome . Two probes 
on branched chain amino-acid transaminase 1 (BCAT1) were 
upregulated (p=0 .02; fold change 2 .1, 2 .2) . Principal Com-
ponents Analysis and hierarchical clustering confirmed that 
GEx aided in differentiating patients with outcomes from those 
without . Conclusions BCAT1 initiates the catabolism of essen-
tial branched chain amino acids and here we found it to be 
upregulated in NAFLD patients with clinical decompensation . 
Its upregulation has previously been associated with high liver 
fat content and poor prognosis in hepatocellular carcinoma . 
Our results suggest that perturbations in hepatic metabolism 
are associated with poor outcomes in NAFLD patients, and 
points toward the need for further investigation of such targets .

Table 1: Selected differentially expressed genes (p < 0 .05) in 
patients with and without outcomes
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1146
Vitamin D is Not Associated with Histologic Severity in 
NAFLD: Results of a Paired Clinical and Hepatic Gene 
Expression Profile Analysis
Yuval A. Patel1, Ricardo Henao2, Cynthia A. Moylan1, Cynthia D. 
Guy3, Dawn L. Piercy1, Anna Mae Diehl1, Manal F. Abdelmalek1; 
1Division of Gastroenterology and Hepatology, Duke University 
Medical Center, Durham, NC; 2Department of Electrical and Com-
puter Engineering, Duke University, Durham, NC; 3Department of 
Pathology, Duke University Medical Center, Durham, NC
Introduction: Vitamin D (VD) deficiency has been associated 
with obesity and insulin resistance; however, the role of VD 
deficiency in NAFLD is not well understood . Aim: To deter-
mine the relationship of serum 25-hydroxyvitamin D levels and 
hepatic expression of VD metabolizing genes with clinical and 
histologic features of NAFLD . Methods: 283 adults in the Duke 
NAFLD Clinical database with a VD level within 3 months of liver 
biopsy were included . 244 had NAFLD histologic features and 
39 (controls) had no pathologic diagnosis . Clinical characteris-
tics, VD level and NAFLD histologic features were summarized 
and compared between groups . Generalized linear models 
were used to analyze the association of VD levels and metab-
olizing genes including VD receptor (VDR), VD binding pro-
tein encoded by group specific component (GC), cytochrome 
P450 complexes CYP27A1, CYP2R1, CYP3A4, CYP27B1 and 
CYP24A1, parathyroid hormone receptor (PTH1R), retinoic X 
receptor (RXR), nuclear receptor coactivator (NCOA), SMAD 
and peroxisome proliferator-activated receptor (PPAR) with 
NAFLD histologic severity while adjusting for confounders and 
correcting for multiple comparisons . Results: No differences in 
age, gender, BMI, hypertension (HTN), hyperlipidemia (HLD), 
hypercholesterolemia (HCL), hypertriglyceridemia (HTG) or VD 
level (27 .6±11 .8 ng/ml vs 27 .9±12 .8 ng/ml; p=0 .87) were 
noted between groups . NAFLD patients were more likely to 
have higher HBA1c (6 .5±1 .2 vs 5 .9±1 .0; p=0 .009) and light 
skin (83 .6% vs 64 .1%, p=0 .005) . VD level was not associ-
ated with severity of steatosis, lobular inflammation, ballooned 
hepatocyte or fibrosis . In univariate analysis, of 33 candidate 
genes (with 98 gene probes) in mild (n=40, stage 0-1) vs 
advanced (n=32, stage 3-4) fibrosis, only 5 genes (with 6 
gene probes) were significant after multiple comparisons . After 
controlling for confounders, the association decreased (Table) . 
Conclusions: In our pilot study, VD levels or hepatic expression 
of candidate genes involved in VD metabolism are not asso-
ciated with NAFLD histologic severity . Few genes of interest 
(SMAD2, PTH1R, NCOA7 and SMAD9) warrant further inves-
tigation in larger studies .

Hepatic Gene Expression of VD Pathway Genes

All P-Values adjusted for multiple comparisons . *Adjusted = Age, 
Gender, BMI, Race, HBA1c, Diabetes Mellitus, HTN, HLD, HCL, 
HTG .
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Usefulness of the Controlled Attenuation Parameter 
(CAP) for detecting liver steatosis and metabolic syn-
drome in health check-up
Hiroyasu Morikawa2, Sawako K. Uchida1, Norifumi Kawada1; 
1Department of Hepatology, Osaka City University, Osaka, Japan; 
2Department of Premier Preventive Medicine, Osaka City Univer-
sity, Osaka, Japan
Background & Aims: Currently more than three million peo-
ple undergo a comprehensive health check-up for preventive 
medicine, called Ningen Dock, annually in Japan . Controlled 
attenuation parameter (CAP) evaluated with transient elastog-
raphy (FibroScan) is a recent method for non-invasive assess-
ment of steatosis . Its usefulness in clinical practice is unknown . 
Especially the relationship between CAP and the metabolic 
syndrome is not revealed . In the health check-up, we intro-
duced CAP for the first time and prospectively investigated the 
relationships between CAP and clinical or biological parame-
ters . Patients and Methods: All CAP examinations performed 
in 1120 participants without suspected chronic liver disease 
from self-report . Liver stiffness and CAP measurements were 
performed by FibroScan 502 touch with 3 .5 MHz standard M 
probe by experienced operators . The following factors were 
analyzed for their influence on CAP value and the relationships 
between CAP and clinical-biological parameters: age, gender, 
body mass index (BMI), waist circumference, hypertension, 
diabetes, metabolic syndrome, alcohol use, liver stiffness mea-
surement, and different biological parameters . Results: Charac-
teristics of participants were as follows: males 62 .6%, median 
age 56 (21-87) years, mean BMI 23 .1 ± 3 .6 kg/m2, 25 .2% 
of participants overweight (BMI >25 kg/m2), and waist circum-
ference 84 .6 ± 8 .5 cm . CAP measurement was unreliable in 
98 cases (8 .8%) . CAP measurement failure was independently 
associated with FBS . Steatosis was detected in 41 .4% by US 
(liver/kidney contrast) and 21 .5% by CT (liver/ Spleen ratio, 
<1 .1) whereas it was detected in 49 .6% by the CAP (>238 
dB/m) . The numbers of subjects with S0 (>238 dB/m): S1 (238 
to <260 dB/m): S2 (260 to <293 dB/m): S3 (<293 dB/m) ste-
atosis according to the CAP value were 515: 150: 174: 183, 
respectively . Simple regression analyses indicated that CAP 
values were significantly correlated with BMI (r=0 .556), waist 
circumference (r=0 .515), visceral fat area (r=0 .423), L/S ratio 
(r=-0 .395), ALT (r=0 .395), Triglyceride (r=0 .347), and high 
density lipoprotein (r=-0 .336; p<0 .001, 95%CI) . By multivari-
ate analysis, factors associated with CAP were BMI, ALT, and 
Triglyceride . Conclusion: The CAP seems to be useful for imme-
diately detecting hepatic steatosis in the comprehensive health 
check-up . The association of CAP with the metabolic syndrome 
could be of interest for preventive medicine .
Disclosures:
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1148
The combination of Index of NASH score and liver stiff-
ness improves the noninvasive diagnostic accuracy for 
severe liver fibrosis in patients with Non-Alcoholic Fatty 
Liver Disease
Ramy Ibrahim Kamal Jouness1, Chiara Rosso1, Salvatore Petta2, 
Monica Cucco1, Milena Marietti1, Gian Paolo Caviglia1, Maria 
Lorena Abate1, Calogero Cammà2, Antonina Smedile1, Antonio 
Craxì2, Giorgio Maria Saracco3, Elisabetta Bugianesi1; 1Depart-
ment of Medical Sciences, University of Turin, Turin, Italy; 2Sezione 
di Gastroenterologia, DiBiMIS, University of Palermo, Palermo, 
Italy; 3Department of Oncology, University of Turin, Turin, Italy
Background and Aim: The screening for Non-Alcoholic Ste-
atohepatitis (NASH) in subjects with Non-Alcoholic Fatty Liver 
Disease (NAFLD) is hampered by uncertainties around the 
non-invasive tools of liver damage . This study is aimed at: 1 . 
validating the recently developed ION (Index of NASH) and 
2 . assessing the diagnostic performance of single and com-
bined noninvasive tools of liver damage in a large cohort of 
patients with biopsy-proven NAFLD . Material and Methods . 
We analysed data from 254 Italian patients (136 from south-
ern Italy and 118 from northern Italy) consecutively enrolled 
and biopsied . The following non-invasive scores of liver fibrosis 
were calculated according to published algorithms: ION, NFS, 
FIB-4 . The apoptotic fragments of CK-18 (M30) were measured 
by ELISA immunoassorbent assay and Liver Stiffness (LS) was 
evaluated by FibroScan . Liver histology was scored accord-
ing to Kleiner . NASH was diagnosed by the local patholo-
gist according to joined presence of steatosis, inflammation 
and ballooning (with or without fibrosis) . Severe fibrosis was 
defined as fibrosis ≥ F3 . Cut-off points to rule-in or rule-out 
F3-F4 fibrosis were calculated by the Youden index . Results: In 
the whole cohort, the AUCs of ION and CK-18 for the diagno-
sis of NASH were 0 .622 (NPV 44, PPV 81) and 0 .599 (NPV 
41, PPV 81), respectively, confirming the poor performance 
of the tests for the noninvasive diagnosis of NASH . Both tests 
performed better for the diagnosis of severe fibrosis: the AUCs 
of ION and CK-18 were 0 .724 (NPV 86, PPV 41) and 0 .693 
(NPV 84, PPV 46) . In the same population the AUCs of NFS, 
FIB-4 and LS for the diagnosis of severe fibrosis were 0 .694 
(NPV 86, PPV 45), 0 .677 (NPV 82, PPV 45) and 0 .816 NPV 
88, PPV 57), respectively . Next we tested several combinations 
of all noninvasive tools in order to improve their diagnostic 
performance for the risk of severe fibrosis . The combination of 
ION plus LS, NFS plus LS and FIB-4 plus LS similarly improved 
the performance of each single test, providing a correct classi-
fication in 80%, 81% and 79% of cases, respectively . Conclu-
sions: The combination of LS with either ION, NFS or FIB-4 is 
better than each single noninvasive test to accurately exclude 
severe liver fibrosis .
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The Effect of 12-Months of Intensive Lifestyle Interven-
tion on Serum Biomarkers of Hepatic Steatosis, Inflam-
mation and Fibrosis in Adults with Type 2 Diabetes
Mariana Lazo2,1, Menglu Liang1, James J. Potter2, Jeanne M. 
Clark2; 1Epidemiology, Johns Hopkins Bloomberg School of Public 
Health, Baltimore, MD; 2Medicine, Johns Hopkins University, Bal-
timore, MD
Objective: Weight loss through diet and exercise is currently 
recommended as the treatment for NAFLD, however the effi-
cacy of this treatment in improving NAFLD, other than reducing 
steatosis, in patients with type 2 diabetes is unproven . Meth-
ods: We evaluated participants enrolled in the Fatty Liver Ancil-
lary Study to the Look AHEAD (Action for Health in Diabetes) 
trial, a multi-center clinical trial designed to assess the long-term 
effects of an intensive lifestyle intervention (ILI) compared to 
diabetes support and education (DSE) on serious cardiovascu-
lar events in overweight or obese adults with type 2 diabetes . 
Participants with known chronic viral hepatitis or cirrhosis, use 
of systemic corticosteroids, or habitual consumption of ≥14 
alcoholic drinks per week were excluded from this ancillary 
study . Using stored serum samples, we measured FibroMax 
(FibroTest, SteatoTest and NashTest) and Cytokeratin-18 (CK-
18) at baseline and after 1 year of the study . We used rec-
ommended lab cutoffs for steatosis, NASH, and fibrosis in our 
analyses . We analyzed the outcomes by treatment arm, and by 
amount of weight loss across treatment arms . Results: 123 par-
ticipants randomized to ILI (n=62) or DSE (n=61) had stored 
specimens and were included in the analyses . At baseline, 
54% were women, mean age was 61 years, mean BMI 36 
kg/m2 . Based on recommended cutoffs, 53% had significant 
steatosis (SteatoTest≥S2), 18% had NASH (NashTest =N2), 
9% had significant fibrosis (FibroTest≥F3) . The median [25th 
and 75th percentile] CK-18 was 211 [173 .0, 309 .0] (U/L) . 
After 12 months, participants assigned to ILI, as compared to 
DSE, lost more weight (-8 .2% vs . -0 .10%; p<0 .01) and had a 
greater decline in CK-18 (-38 .0 vs . -14 .00; p=0 .03) . At 12 
months, the percentage with significant steatosis decreased 
more among the ILI than the DSE (-13 .6 vs . -5 .3; p=0 .06) . 
Similarly, the percentage of participants with NASH decreased 
more among the ILI as compared to the DSE (-10 .1 vs -3 .5; 
p=0 .04) . Compared to those with little or no weight change, 
those with a 5% weight loss had a significantly greater decline 
in CK-18 and improvement in SteatoTest . There were no signif-
icant 12-month changes in FibroTest, by intervention group, or 
by degree of weight loss . Conclusions: Intensive lifestyle inter-
vention in patients with T2DM may be beneficial in reducing 
hepatic steatosis and inflammation . These serum biomarkers of 
NAFLD-steatosis and NASH appear to be sensitive to change 
and may be useful to monitor treatment responses .
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1150
Ample Sleep May Protect Against Steatosis and Steato-
hepatitis
James Philip G. Esteban1, Lisa E. Rein2, Aniko Szabo2, Samer 
Gawrieh3, Kia Saeian1; 1Division of Gastroenterology and Hepa-
tology, Medical College of Wisconsin, Milwaukee, WI; 2Division 
of Biostatistics, Institute for Health and Society, Medical College 
of Wisconsin, Milwaukee, WI; 3Division of Gastroenterology and 
Hepatology, Indiana University, Indianapolis, IN
Introduction Studies suggest that circadian rhythm disruptions 
result in a liver milieu that promotes steatosis and steatohepa-
titis . Since the sleep-wake cycle is arguably the body’s most 
important circadian rhythm, sleep patterns may affect the 
natural history of non-alcoholic fatty liver disease (NAFLD) . 
The study aims to determine if sleep duration in particular is 
associated with NAFLD . Methodology Data was obtained from 
combined National Health and Nutrition Examination Surveys 
(NHANES) from 2005-2012 . Subjects with incomplete data, 
hepatitis B or C infection, significant alcohol intake, and hep-
atotoxic medication use were excluded . Subjects were divided 
a priori into 3 groups based on sleep duration: <6 hours, 6-9 
hours and >9 hours . Multivariate regression was used to esti-
mate the effect of sleep duration on NAFLD fibrosis score (NFS), 
fatty liver index (FLI) and ALT after adjusting for age, sex, eth-
nicity, smoking, alcohol use and caloric intake . High ALT is 
defined as >29 U/L in men and >22 U/L in women based on 
previous NHANES analyses . Results A total of 10,125 adults 
(4,585 with fasting labs) were included . Mean sleep duration 
was 6 .92 + 0 .02 hours . A total of 1,415 had <6 hours of 
sleep, 8,121 had 6-9 hours, and 588 had >9 hours . People 
who slept <6 hours were younger, non-Hispanic Black, obese 
and have higher triglycerides, while those who slept >9 hours 
were older, female and Mexican or non-Hispanic White . Peo-
ple who slept 6-9 hours smoked less and were less likely to be 
diabetic, hypertensive and non-alcohol drinkers . In multivariate 
regression, sleeping <6 hours increased the odds of high prob-
ability FLI and high ALT by 41% and 26%, respectively, while 
sleeping >9 hours decreased the odds of high probability FLI 
and high ALT by 36% and 40%, respectively . Although the 
difference is statistically significant (p=0 .01), the mean ALT of 
the <6 hours group is only 2 .7 U/L higher than the >9 hours 
group . The odds of high probability NFS was increased by 
sleeping >9 hours in univariate (p=0 .045), but not multivariate, 
analysis . Conclusion Sleeping at least 6 hours per night may 
protect against steatosis and steatohepatitis . Sleep duration, 
however, does not appear to affect fibrosis risk . The study 
suggests that sleep may be a modifiable risk factor for NAFLD . 
Further research is warranted, using biopsies to define NAFLD 
phenotypes and liver-related morbidity and mortality as end-
points .

Multivariate Odds Ratios of Fatty Liver, Fibrosis and High ALT

Disclosures:
The following people have nothing to disclose: James Philip G . Esteban, Lisa E . 
Rein, Aniko Szabo, Samer Gawrieh, Kia Saeian



580A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

1151
Baseline patient characteristics and non-invasive image 
analysis in a Phase 2 therapeutic trial of GR-MD-02 in 
NASH patients with stage 3 fibrosis
Stephen A. Harrison1, Karol Barstow1, Adam E. Allgood2, Peter 
G. Traber2; 1Gastroenterology, Brooke Army Medical Center, Fort 
Sam Houston, TX; 2Galectin Therapeutics, Norcross, GA
Introduction: Non-invasive approaches to the assessment of 
non-alcoholic steatohepatitis (NASH) with various degrees of 
fibrosis in the context of clinical trials is an important goal for 
drug development . Three leading candidates for non-invasive 
monitoring include multi-parametric magnetic resonance imag-
ing (LiverMultiScan, LMS), liver stiffness measurement using 
vibration controlled transient elastography (Fibroscan, FS), and 
liver stiffness measurement using magnetic resonance elastog-
raphy (MRE) . Aim: To examine the baseline patient character-
istics and the relationship between LMS, FS, and MRE in an 
ongoing single site trial of the antifibrotic GR-MD-02 in NASH 
patients with stage three fibrosis . ( https://clinicaltrials .gov/
ct2/show/NCT02421094?term=GR-MD-02&rank=6 ) Meth-
ods: 30 patients, all with biopsy confirmed NASH and stage 
3 fibrosis, were enrolled in a double-blind, placebo-controlled 
clinical trial comparing placebo (15 patients) with 8 mg/kg 
GR-MD-02 (15 patients) . All enrolled patients had baseline 
non-invasive assessment within one month of randomization 
with LMS (Perspectum Diagnostics), MRE (Siemens), and FS 
(Echosens) . Results: The mean age and BMI of the enrolled 
patients were 58 .2 years and 35 .6 kg/m2, respectively . The 
cohort included 16 men and 14 women, 29 of whom were 
white with 12 Hispanic and one Asian and 6 had diabetes . 
Median (IQR, 25th-75th percentile) values for LMS, FS, and 
MRE were a cT1 value of 974 (950-1009) milliseconds, 14 .6 
(11 .2-23 .9) kPa, and 4 .2 (3 .3-5 .4) kPa, respectively . There 
was significant correlation between FS and MRE measures of 
liver stiffness (r = 0 .6, P<0 .0005), and when two FS outliers 
were removed the correlation improved (r = 0 .81, P<0 .0005) . 
In contrast, there was no significant correlation between LMS 
cT1 and either liver stiffness measurement, FS (p=0 .11) or MRE 
(p=0 .12) . Conclusion: Liver stiffness measured by FS and MRE, 
both of which have been shown to relate with the degree of 
liver fibrosis, are well correlated in this cohort of NASH patients 
with biopsy proven stage 3 fibrosis . LMS cT1 and LIF, which is 
a composite if steatosis, inflammation and fibrosis is not well 
correlated to either measure of liver stiffness, possibly because 
it evaluates a combination of fibrosis and necroinflammation .
Disclosures:
Stephen A . Harrison - Advisory Committees or Review Panels: Merck, Nimbus 
Discovery, Fibrogen, Intercept, CLDF, Zafgen, Pfizer; Consulting: NGM Bio-
pharmaceuticals, Medivation; Grant/Research Support: Genfit; Speaking and 
Teaching: Gilead, Abbvie, CLDF, Merck
Adam E . Allgood - Employment: Galectin Therapeutics
Peter G . Traber - Management Position: Galectin Therapeutics
The following people have nothing to disclose: Karol Barstow

1152
Waist Circumference is a Stronger Anthropometric Pre-
dictor of NAFLD than Bioimpedence Analysis-Measured 
Body Fat
Maya Balakrishnan1, Theresa Nguyen Wenker2, Fasiha Kan-
wal1,3, Hashem B. El-Serag1,3, Aaron P. Thrift1,4; 1Section of 
Gastroenterology and Hepatology, Baylor College of Medicine, 
Houston, TX; 2Internal Medicine, Baylor College of Medicine, 
Houston, TX; 3Department of Medicine, Houston VA HSR&D Cen-
ter for Innovations in Quality, Effectiveness and Safety, Michael 
E. DeBakey Veterans Affairs Medical Center, Houston, TX; 4Dan L 
Duncan Comprehensive Cancer Center, Baylor College of Medi-
cine, Houston, TX
Aim: Bioelectrical impedance analysis (BIA) is a safe, inex-
pensive, simple, and reproducible method used in the clinical 
setting for assessing body composition, including total body 
fat . In this study we sought to determine whether there is an 
association between total body fat measured by BIA and the 
risk of nonalcoholic fatty liver disease (NAFLD), and whether 
there is added benefit of BIA over conventional body fat mea-
sures (body mass index [BMI] and waist circumference [WC]) 
in determining NAFLD risk . Methods: We conducted a cross 
sectional study among 123 subjects who underwent BIA, mea-
surement of BMI, WC, and liver imaging . We defined NAFLD 
as the presence of hepatic steatosis on abdominal imaging 
(ultrasound, CT scan, or MRI) in the absence self-reported viral 
hepatitis or excessive alcohol intake . The distribution of conven-
tional measures and BIA measures of body fat were compared 
between cases with NAFLD and controls without NAFLD using 
logistic regression models adjusted for age, sex and race/
ethnicity . We additionally adjusted the models including BIA 
measure by conventional measures of BMI and WC to exam-
ine whether associations with BIA derived total fat and NAFLD 
risk was independent of BMI and WC . Results: There were 48 
cases and 75 controls . There were no between group differ-
ences in age, sex and race/ethnicity . In the models adjusted 
for age, sex and race/ethnicity, BMI, higher total body fat 
weight and trunk fat weight, and larger weight circumference 
were each statistically significantly associated with increased 
risk of NAFLD . With each 5kg increase in total body fat and 
trunk fat weight there was a statistically increased risk of 
NAFLD (total body fat weight OR=1 .27, 95% CI 1 .04-1 .54; 
fat trunk weight, OR=1 .45, 95% CI 1 .05-2 .01) . With each 
5cm increase of waist circumference there was 34% increase 
in the risk of the risk of NAFLD (OR=1 .34, 95% CI 1 .11-1 .62) . 
However, in the multivariate models for total body fat weight 
and trunk fat weight adjusted for BMI and WC in a stepwise 
manner, the associations were attenuated and they were no 
long statistically significantly associated with risk of NAFLD . 
WC was the strongest predictor of NAFLD risk, even in the 
presence of the BIA measures (highest vs . lowest tertile, OR 
adjusted for total body fat percent =8 .48, 95% CI 1 .68-42 .8, 
p-trend=0 .02) . Conclusion: BIA provides reliable measurements 
of body fat that are associated strongly with increased risk of 
NAFLD . However, there does not seem to be additional pre-
dictive value for BIA measures over BMI and WC in clinical 
practice .
Disclosures:
Hashem B . El-Serag - Consulting: Gilead, Wako
The following people have nothing to disclose: Maya Balakrishnan, Theresa 
Nguyen Wenker, Fasiha Kanwal, Aaron P . Thrift
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RYI-018: A Monoclonal Antibody Cannabinoid Receptor 
1 Inverse Agonist For The Treatment of Metabolic Dis-
eases
Anke Kretz-Rommel1, Roger Ferrini1, Derek Mann2, Lei Shi3, Teddy 
Yang3, Alan Glicklich1, Paul Grayson1; 1Bird Rock Bio, Inc, LA 
Jolla, CA; 2Faculty of Medical Sciences, Newcaste University, 
Newcastle, United Kingdom; 3RuiYi, Shanghai, China
The cannabinoid (CB) 1 receptor, a G protein-coupled recep-
tor (GPCR), is the most abundantly expressed GPCR in the 
central nervous system (CNS) with low expression levels in 
peripheral tissues . However, CB1 is upregulated in adipose 
tissue, liver and kidney in disease . CB1 has been implicated 
in human diseases including obesity, NASH, diabetes and 
diabetic nephropathy, and fibrosis . CB1 has been previously 
targeted with small molecule antagonists for the treatment of 
obesity as well as non-alcoholic steatohepatitis (NASH) . While 
efficacious in clinical trials, all drugs were ultimately discon-
tinued due to undesired central nervous system (CNS) side 
effects . We hypothesize that a monoclonal antibody will have 
similar efficacy in NASH and other metabolic diseases, but is 
devoid of CNS liabilities due to restricted access of antibody 
to the CNS . Importance of CB1 in peripheral tissues driving 
disease has been demonstrated, including CB1 on adipocytes, 
macrophages, hepatocytes and hepatic stellate cells playing 
an important role in lipid synthesis, fatty acid oxidation, adi-
ponectin production, insulin sensitivity and production of pro-fi-
brotic factors . Conditional knock-out data in macrophages or 
hepatocytes in mouse models of metabolic disease demon-
strated a role of peripheral CB1 further strengthened by data 
from a new generation of small molecule CB1 antagonists that 
remain potent in animal models despite limited CNS penetra-
tion . However, the CNS drug levels of the more peripherally 
restricted molecules might still be a concern while monoclonal 
antibodies might be the most suitable therapeutic modality to 
avoid CNS effects . We utilized our iCAPS technology that 
stabilizes GPCRs in their native conformation for the selection 
of monoclonal antibodies to the CB1 receptor . We identified 
a panel of highly selective CB1 binders, with RYI-018 as the 
lead . We demonstrated in vitro using cell lines and human 
hepatic stellate cells that similar to rimonabant, RYI-018 is an 
inverse agonist and antagonizes the receptor with comparable 
potency . Studies in rhesus and cynomolgus monkey showed 
less than 0 .01% of RYI-018 is found in cerebrospinal fluid 
(CSF), and labeled PET imaging demonstrated lack of CNS 
penetration . We confirmed increased expression of CB1 with 
increased disease severity in NASH, and demonstrated activity 
in a NASH model (STAM model) using a surrogate molecule . 
Hence we believe RYI-018 is an exciting potential therapeutic 
for the treatment of NASH and other metabolic diseases with 
the benefits previously observed with small molecules but lack-
ing the CNS liabilities . RYI-018 will commence clinical trials in 
Q4_2016 .
Disclosures:
Anke Kretz-Rommel - Employment: Bird Rock Bio
Roger Ferrini - Employment: Bird Rock Bio
Lei Shi - Stock Shareholder: Bird Rock Bio
Teddy Yang - Stock Shareholder: RuiYi
Alan Glicklich - Employment: Bird RockBio, Inc; Stock Shareholder: Bird Roc bio
Paul Grayson - Employment: Bird Rock Bio
The following people have nothing to disclose: Derek Mann

1154
ALT as a non-invasive biomarker of histological 
response to pharmacotherapy in NASH patients: 
insights from the elafibranor GOLDEN505 trial
Vlad Ratziu1,2, Stephen A. Harrison3, Sven Francque4, Pierre 
Bedossa5, Quentin M. Anstee6, Fouad Ben Sudrik7, Alice Roudot7, 
Sophie Megnien7, Dean W. Hum7, Rémy Hanf7, Bart Staels9, Arun 
J. Sanyal8; 1Hepatology, Hopital Pitie Salpetriere, Paris, France; 
2Institute of Cardometabolism and Nutrition, Paris, France; 3Brooke 
Army Medical Center, Fort-Worth, TX; 4Antwerp Univesrity, Ant-
werp, Netherlands; 5Hopital Beaujon, Clichy, France; 6Newcas-
tle University, Newcastle, United Kingdom; 7Genfit, Loos, France; 
8Virginia Commonwealth University, Richmond, VA; 9INSERM 
U1011, European Genomic Institute for Diabetes (EGID), Univer-
sité Lille 2, Lille, France
Background and aims: While ALT imperfectly predicts histolog-
ical severity, a relation between ALT changes and histological 
response (HR) in treated NASH patients (pts) has been sug-
gested . If confirmed, this will help predict treatment efficacy 
without the need for a control liver biopsy . We assessed ALT 
and histological changes in the 1-year GOLDEN505 random-
ized trial of elafibranor (ELA) . Methods: Pts treated with pla-
cebo (PBO, N=77) or ELA 120mg (N=77) were included . HR 
was defined as resolution of NASH without fibrosis worsening . 
All completers (N=154) and NAS≥4 (NAFLD activity score) 
completers (N=129), both with high baseline ALT (N=75, 
ALThigh: ALT>1 .5 ULN) and low baseline ALT (N=79, ALTlow: 
ALT≤1 .5 ULN) were analyzed for effects on ALT and HR . HR 
was also assessed in pts with ALT decrease (N=99) or with 
stable or increased ALT (N=53) at end-of-treatment . Results: At 
baseline, median ALT was higher with increasing NAS: 41 IU/
ml in NAS=3 to 63 IU/ml in NAS=6 (p<0 .001) . ALThigh had 
more severe histological lesions than ALTlow (NAS=5 .4±1 .2 vs 
4 .6±1 .2, p<0 .001) . When considering baseline ALT, the HR 
rate was higher with ELA than with PBO in ALThigh pts (22% 
vs 11%, respectively, OR=11 .6, p<0 .001) while in ALTlow pts 
the difference was lower: 22% vs 18%, OR=1 .54, p=0 .5 . This 
was confirmed in NAS≥4 pts (ALThigh: 22% ELA vs 8% PBO, OR 
= 16 .8, p<0 .001; ALTlow: 19% ELA vs 15% PBO, OR=1 .97, 
p=0 .4) . Compared to PBO, ELA reduced ALT both in ALThigh 
and in ALTlow (LSmean±SE was -9 .9± 10 .1 % and -13 .9±12 .3 
% respectively) . When considering ALT changes on treatment, 
the HR rate was higher in pts with an ALT decline than in those 
with stable or increasing ALT (26% (26/99) vs 4% (2/53), 
p<0,001) . Also, ALT changes were larger in HR (N=28) than 
in non responders (N=126):-29±23% vs +1±57%; p<0 .001 . 
In both ELA and PBO, a progressive decrease in ALT was 
observed in HR but not in non-responders . In ELA, ALT reduc-
tion was higher in HR (N=17) than in non-responders (N=60):-
34±23% vs -3±67, p<0 .05 . Similarly, in PBO, ALT reduction 
was higher in HR than in non-responders (N=66):-20±21% vs 
+5±47%, p<0 .05 . In pts with declining ALT, ELA had higher 
HR rates than PBO (30% vs 22%, OR = 2 .05, p<0 .145) with 
a stronger difference for NAS≥4: 30% vs 16%, OR = 3 .21, 
p<0 .05) . Conclusion: A decline in ALT is associated with his-
tological improvement, particularly on active pharmacother-
apy . Pts who resolve NASH have the strongest time-dependent 
reduction in ALT . A higher baseline ALT is associated with more 
active disease and better response of HR to ELA over PBO . 
Although ALT reduction is not an absolute predictor of HR it 
may provide important insight on treatment effect
Disclosures:
Vlad Ratziu - Advisory Committees or Review Panels: GalMed, Abbott, Genfit, 
Enterome, Gilead; Consulting: Tobira, Intercept, Exalenz, Boehringer-Ingelheim
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1155
Utility of PNPLA3 genotype and circulating miR-122 for 
histological features and hepatocellular carcinoma of 
biopsy-proven nonalcoholic fatty liver disease
Norio Akuta, Yusuke Kawamura, Fumitaka Suzuki, Satoshi 
Saitoh, Yasuji Arase, Shunichiro Fujiyama, Hitomi Sezaki, Tetsuya 
Hosaka, Masahiro Kobayashi, Kenji Ikeda, Hiromitsu Kumada, 
Mariko Kobayashi, Yoshiyuki Suzuki; Toranomon Hospital, Tokyo, 
Japan
BACKGROUND: It is still unknown whether genetic and epigen-
etic factors might affect the pathogenesis of nonalcoholic fatty 
liver disease (NAFLD) . Especially, clinical utility of PNPLA3 
genotype and circulating microRNA-122 (miR-122) for histo-
logical features of NAFLD is still unclear . METHODS: The rates 
of survival and hepatocellular carcinoma (HCC) development 
after up to 35 years of follow-up, were investigated in 314 
Japanese patients with biopsy-proven NAFLD . 23 patients were 
with HCC at the time of diagnosis of NAFLD, and 4 patients 
developed HCC during the follow-up . The impact of PNPLA3 
rs738409 and serum miR-122 levels for histological features 
and HCC was evaluated . The relative expression of serum miR-
122 was calculated using the comparative cycle threshold (CT) 
method (2-ΔΔCT) with spiked cel-miR-39 as normalized internal 
control . RESULTS: The cumulative survival rates were 92, 92, 
and 92% at the end of 10, 20, and 30 years, respectively . The 
cumulative HCC rates were 3, 3, and 20% at the end of 10, 
20, and 30 years, respectively . The cumulative survival and 
HCC rates varied significantly according to severity of fibrosis 
stage, but not by PNPLA3 genotype . Fibrosis stage of PNPLA3 
GG type was significantly more progressive than that of CG 
type by multiple comparisons . Multivariate analysis identified 
PNPLA3 genotype as the predictors of fibrosis stage 2 or more, 
but the impact tended to decrease on fibrosis stage 3 or more . 
Serum miR-122 levels partly affected to severity of steatosis, 
ballooning, lobular inflammation, and fibrosis stage, but those 
tended to decrease on fibrosis stage 4 compared with fibrosis 
stage 3 . Multivariate analysis identified HCC and/or histo-
logical components of NASH, as morphological factors that 
independently influenced serum miR-122 levels at the diagnosis 
of NAFLD . In cross-sectional evaluation, serum miR-122 levels 
of patients without HCC were significantly higher than those 
with HCC in patients of fibrosis stage 3 but not fibrosis stage 
4 . In longitudinal evaluation of one patient with the follow-up 
time of 25 years, from the diagnosis of NAFLD until HCC, 
serum miR-122 levels had already tended to decrease before 
the progression of fibrosis stage . CONCLUSIONS: PNPLA3 gen-
otype partly affected to histological features including fibrosis 

stage . HCC and/or histological components of NASH affected 
to serum miR-122 levels, independently . Impact of PNPLA3 
genotype, and levels of serum miR-122 tended to decrease 
on fibrosis stage 4 . Further prospective studies are needed to 
investigate the impact of PNPLA3 genotype and serum miR-122 
for histological features and hepatocarcinogenesis of NAFLD .
Disclosures:
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SGLT-2 inhibitors improved liver inflammation and 
fibrosis of NAFLD patients with type 2 diabetes mellitus 
with a favorable effect of weight reduction
Takamasa Ohki1, Isogawa Akihiro2, Mayuko Kondo1, Shigeyuki 
Kurosaki1, Kazuyoshi Funato1, Satoshi Kawamura1, Shuya Mae-
shima1, Yuki Karasawa1, Kentaro Kojima1, Michiharu Seki1, 
Nobuo Toda1, Kazumi Tagawa1; 1Gastroenterology, Mitsui 
Memorial Hospital, Tokyo, Japan; 2Diabetes and metabolizm, Mit-
sui Memorial Hospital, Tokyo, Japan
Background: Sodium-glucose co-transporter 2 (SGLT-2) inhibi-
tors are the newest class of oral diabetes agents available on 
the market . An important advantage of SGLT-2 inhibitors is 
their favorable effect on the reduction of body weight . Aims: 
The aim of this study is to elucidate the effectiveness of SGLT-2 
inhibitors as a treatment for NAFLD patients with T2DM . Meth-
ods: We retrospectively enrolled consecutive 50 Japanese 
NAFLD patients with T2DM who were treated with SGLT-2 
inhibitors . We compared the changes of liver inflammation, 
fibrosis, and body weight at the end of follow-up . We also 
assessed the factors which contributed to the normalization of 
ALT level . Results: The mean age was 52 .6 years old and 40 
(80 .0%) patients were male gender . The mean BMI was 29 .9 
kg/m2 . All patients were administered 50 mg ipragliflozin 
once daily and the mean dosing period was 451 days . At the 
end of follow-up, body weight significantly decreased (85 .1 
kg to 81 .9 kg, P < 0 .01) with amelioration of HbA1c level 
(8 .1% to 7 .6%, P < 0 .01) . Serum ALT level also significantly 
decreased (70 IU/l to 53 IU/l, P < 0 .01) with improvement 
of FIB-4 index (1 .53 to 1 .26, P = 0 .01) . Finally, 30 patients 
(60 .0%) achieved normal ALT level . The mean reduction weight 
in patients who achieved normal ALT level was 3 .94 kg and 
1 .98 kg in patients who did not achieved normal ALT level 
(P = 0 .01) . Univariate logistic regression analysis indicated 
that reduction of body weight (OR: 1 .37 per 1 kg P = 0 .02), 
and improvement of HbA1c level (OR: 3 .369 per 1 .0%, P = 
0 .02) as factors which contributed to normalization of ALT 
level . Conclusions: Administration of SGLT-2 inhibitors led not 
only good glycaemic control but also normalization of ALT level 
and alteration of FIB-4 index with a favorable effect of body 
weigh reduction .
Disclosures:
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The following people have nothing to disclose: Takamasa Ohki, Mayuko Kondo, 
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How Healthy are “Healthy Volunteers”? Prevalence and 
Potential Impact of Fatty Liver Disease in Volunteers to 
Clinical Trials
Varun K. Takyar1, Anand Nath1,2, Andrea Beri3, Yaron Rotman1; 
1Liver & Energy Metabolism Unit, Liver Diseases Branch, NIDDK, 
NIH, Bethesda, MD; 2Department of Internal Medicine, Medstar 
Washington Hospital Center/Georgetown University School of 
Medicine, Washington, DC; 3NIH Biomedical Translational 
Research Information System (BTRIS), Laboratory of Informatics 
Development, NIH Clinical Center, Bethesda, MD
Introduction: Healthy volunteer subjects are crucial for biomedi-
cal research; inadvertent inclusion of subjects with chronic liver 
disease as healthy controls can compromise study validity and 
subject safety . NAFLD is often overlooked as a chronic liver 
disease, despite its increasing prevalence . Aim: To identify 
the prevalence and potential impact of NAFLD in presumably 
healthy volunteers for clinical trials at the NIH Clinical Center . 
Methods: Cross-sectional study of all subjects with a diagnosis 
of “Healthy Volunteer” between 2011-2015 . De-identified sub-
ject and study data were retrieved from electronic database . 
Subjects with viral hepatitis or alcohol abuse were excluded 
and analysis was limited to subjects with concomitant ALT and 
weight measurements . Subjects were divided into 3 groups: 
healthy non-NAFLD (ALT<20 for women or <31 for men and 
BMI≤25), presumed NAFLD (elevated ALT and BMI>25), and 
indeterminate (elevated ALT or increased BMI) . Between-group 
comparisons were limited to the presumed NAFLD and healthy 
subjects . All reported comparisons are significant at p<0 .01 . 
Study level data included trial type, inclusion/exclusion criteria 
and potential impact of recruiting NAFLD subjects on study 
validity as assessed from protocol précis . Results:  3241 sub-
jects participated as healthy volunteers in 161 clinical trials, 
(1-29 trials per subject) . Median BMI was 26 .9 kg/m2 and 
median ALT - 27 u/l . Abnormal ALT was present in 1431 
(44%) and 1787 (55%) had an abnormal weight . 919 subjects 
(28 .4%) had presumed NAFLD, 942 (29 .1%) were healthy 
and 1380 (42 .6%) were indeterminate . NAFLD subjects were 
older (37 .2 vs . 29 .6 years), and had higher triglycerides 
(117±77 vs . 78±38 mg/dL), LDL-C (108±34 vs . 89±27 mg/
dL), and HbA1c (5 .6±0 .9% vs . 5 .2±0 .4%) and lower HDL-C 
(52±16 vs . 63±17 mg/dL) . The 161 trials included 106 
non-interventional, 40 interventional and 15 vaccine studies, 
and 31%, 24%, and 25% of their subjects, respectively, had 
NAFLD . Impact of NAFLD on study validity was assessed to be 
high, low or none in 5, 31 and 125 studies . The proportion 
of NAFLD subjects was not different between impact levels . 
Liver enzymes or BMI were used for screening in only 38% 
and 25% of studies, respectively, only 16% used both and this 
did not differ by impact . Conclusion: NAFLD is common, and 
often overlooked in subjects enrolling as healthy volunteers for 
clinical trials, despite its potential impact on subject safety and 
validity of study findings .
Disclosures:
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Advanced Nonalcoholic Steatohepatitis (NASH) Asso-
ciated with Activated, Proinflammatory Phenotypes of 
Circulating Neutrophils
Lucy M. Golden-Mason1,2, Silvia Giugliano1, Eric L. Campbell1, 
Linling Cheng1, Christine A. Collins1,2, Hugo R. Rosen1,2; 1GI/
Hepatology, University of Colorado, Aurora, CO; 2Denver Veter-
an’s Affairs Medical Center, Denver, CO
Background: Nonalcoholic steatohepatitis (NASH) represents 
one of the most common causes of chronic liver disease . Asso-
ciated with an increased risk of cirrhosis and hepatocellular 
carcinoma, NASH is now one of the leading indications for 
liver transplantation in the US . Several observations suggest a 
role for neutrophil activation and expansion in the pathogene-
sis of NASH . The aim of the present study was to characterize 
peripheral neutrophil populations in subjects with biopsy-proven 
NASH . Methods: Flow cytometric analysis of whole blood was 
used to identify and phenotype conventional and low density 
neutrophil populations (LDGs) in freshly isolated cells . Intracel-
lular staining assessed the levels of Neutrophil elastase (NE) 
and myeloperoxidase (MPO) . Neutrophils (>97% purity) were 
isolated from whole blood using the MACSxpress™ platform 
(Miltenyi Biotec) . To examine the direct cross-talk between 
neutrophils and hepatic stellate cells (HSCs), the LX2 HSC 
line was cultured with supernatants from isolated neutrophils 
(>98% purity) cultured for 4 hours in the absence of exoge-
nous stimulation . Serum ELISAs for neutrophil activation mark-
ers (MPO/NE) were also performed . Results: Thirteen NASH 
subjects (10 female, 3 male) were recruited the majority (85%) 
of whom had advanced disease (NAS>5) . Non-obese sub-
jects served as controls . LDG levels were increased in NASH 
subjects (0 .60%, CD45+CD14-CD15+ % of low forward and 
side scatter [fsc:ssc] leukocytes) compared to controls 0 .18%, 
p<0 .05, Wilcoxin signed rank) . LDG populations displayed 
several phenotypic differences when compared to conventional 
neutrophils including, decreased CD15, CD16 and CD62L 
expression (p<0 .005 in all cases) . In addition, we observed 
differences in the expression of chemokine/cytokine recep-
tors involved in mobilization and activation of neutrophils on 
LDGs . CXCR4 was increased (p<0 .0001) and G-CSF receptor 
(CD114) was decreased (p=0 .0002) . A significant decrease 
for G-CSF receptor expression between NASH subjects and 
controls was also noted (p<0 .05) . An increased intensity for 
intracellular MPO was observed in conventional neutrophils 
from NASH subjects (MFI 29133) compared to controls (MFI 
15029, p<0 .05) . Circulating MPO levels were increased in 
NASH subjects (1,601 vs 6,433pg/ml, p<0 .005) . No dif-
ference was seen for circulating NE levels . Supernatants from 
isolated neutrophils enhanced MMP9 and inhibited IL-8 expres-
sion in LX2 HSCs stimulated with LPS/TGF-b . Conclusions: 
Taken together, these findings support previously unidentified 
roles for neutrophils in the pathogenesis of NASH and suggest 
that neutrophils may represent a potential therapeutic target to 
ameliorate this disease .
Disclosures:
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1159
Diagnosing of NASH and Assessing NASH Disease 
Severity by a Global Measure of Liver Function, the 
HepQuant® (HQ)-SHUNT Test
Steve M. Helmke1, John D. Marr2, Michael W. Cookson1, Jennifer 
DeSanto1, Shannon Lauriski1, James F. Trotter2, Gregory T. Ever-
son1; 1Gastroenterology and Hepatology, University of Colorado, 
Aurora, CO; 2Baylor University Medical Center, Dallas, TX
Background and Aims: NASH is very difficult to diagnose 
and stage and the only accepted method is liver biopsy . 
The patchy nature of NASH fibrosis causes biopsy sampling 
error and 40% variability in staging (Ratziu, et al, 2005) . The 
HepQuant® (HQ)-SHUNT test generates a disease severity 
index (DSI) which is a global measure of liver function . The 
goal of this pilot study was to determine if DSI could diagnose 
NASH and assess NASH disease severity . Methods: Healthy 
controls (N=50) included 30 of normal weight (BMI 18 .5-25), 
16 overweight (BMI 25-30), and 4 obese (BMI>30) . Patients 
were from 2 centers, University of Colorado Denver (N=16) 
and Baylor University Medical Center Dallas (N=15), and 27 
had biopsy-diagnosed NASH and 4 had cryptogenic cirrho-
sis, concurrent obesity, and presumed late stage NASH . There 
were 4 patients with Brunt-Kleiner fibrosis stage F1, 4 with F2, 
5 with F3, and 18 with F4 (cirrhosis) . Clinical manifestations 
of NASH disease severity were captured from patient histories 
and included medium/large varices and any decompensation 
events (ascites, encephalopathy, variceal bleed, or jaundice) . 
The HQ-SHUNT test involves serum sampling prior to, and at 5, 
20, 45, 60, and 90 minutes after simultaneous administration 
of IV 13C-cholic acid (CA) and oral 4D-CA . Clearances of 13C-
CA and 4D-CA were measured and DSI calculated from the 
clearances . The ability of DSI to diagnose NASH and to assess 
NASH disease severity was evaluated by AUROC analyses 
(c-statistic) and by the diagnostic performance (sensitivity, spec-
ificity, PPV, NPV) at the optimum cutoffs which were defined by 
the maximum Youden Index (J) . Results: The HQ-SHUNT DSI 
could differentiate NASH patients from healthy control subjects, 
even overweight and obese controls, with high c-statistic, spec-
ificity, PPV, and Youden Index (J) (Table section A) . A biopsy 
diagnosis of cirrhosis could identify NASH patients at risk of 
medium/large varices or those at risk of decompensation, but 
HQ-SHUNT DSI could identify both groups with a higher c-sta-
tistic, and much better specificity, PPV, and Youden Index (J) 
(Table sections B & C) . Conclusions: The HQ-SHUNT test could 
be a minimally-invasive alternative to biopsy for the diagnosis 
of NASH . The HQ-SHUNT test DSI could outperform fibrosis 
stage in assessing NASH disease severity .

Diagnostic Performance of HQ-SHUNT and Biopsy

Disclosures:
Steve M . Helmke - Patent Held/Filed: University of Colorado
Gregory T . Everson - Advisory Committees or Review Panels: Roche/Genen-
tech, Abbvie, Galectin, Bristol-Myers Squibb, HepC Connection, BioTest, Gilead, 
Merck; Board Membership: HepQuant LLC, PSC Partners, HepQuant LLC; Con-
sulting: Abbvie, BMS, Gilead, Bristol-Myers Squibb; Grant/Research Support: 
Roche/Genentech, Abbvie, Bristol-Myers Squibb, Merck, PSC Partners, Gilead; 
Management Position: HepQuant LLC, HepQuant LLC; Patent Held/Filed: Univ of 
Colorado; Speaking and Teaching: Abbvie
The following people have nothing to disclose: John D . Marr, Michael W . Cook-
son, Jennifer DeSanto, Shannon Lauriski, James F . Trotter

1160
Natural killer T cells and mucosal associated invariant 
T cells share phenotypic and functional alterations in 
patients with non-alcoholic fatty liver disease 
Elisavet Serti, Jens M. Werner, Meghan Keane, Fabian J. Bolte, 
Shilpa Lingala, Nevitt Morris, T. Jake Liang, Yaron Rotman, Bar-
bara Rehermann; Liver Diseases Branch, NIDDK, National Insti-
tutes of Health, DHHS, Bethesda, MD
Natural killer T (NKT) cells and mucosal-associated invariant 
T (MAIT) cells are innate-like T cells with evolutionarily con-
served semi-invariant T cell receptors . They are enriched in 
the liver, and respond not just to inflammatory cytokines but 
NKT cells also recognize lipid antigens and MAIT cells also 
recognize riboflavin metabolites that are produced by bac-
teria . We aimed to examine the role of NKT and MAIT cells 
in nonalcolholic fatty liver disease (NAFLD) . Methods: Multi-
color flow cytometry was performed on paired blood and liver 
samples of 20 clinically well characterized NAFLD patients . 
For comparison, we used blood samples from healthy volun-
teers and paired blood and liver biopsies from patients with 
chronic hepatitis C before and after viral clearance . Results 
were correlated to BMI, liver fat by MRI spectroscopy, and ALT . 
Results: NAFLD patients had a lower frequency of MAIT cells in 
the blood than in healthy controls (p=0 .0049) . Both NKT and 
MAIT cells were more activated than those of healthy controls 
and HCV patients, as evidenced by increased expression of 
CD38, Tim-1 and FasL on NKT cells, and increased CD38 
and HLA-DR expression for MAIT cells . NKT and MAIT cells of 
NAFLD patients expressed increased levels of the degranula-
tion/ cytotoxicity marker CD107a, but IFNγ and TNFα produc-
tion by NKT cells was impaired upon in vitro stimulation with 
cytokines (IL-12/IL-18) or T cell receptor ligand (aGalCer) . In 
NAFLD patients, NKT and MAIT cells were more frequent and 
more activated (CD38+) in the liver than in peripheral blood . 
NKT cell CD38 expression correlated with ALT levels and liver 
fat content (r=0 .557, p=0 .013 and r=0 .572, p=0 .085 respec-
tively) . Similarly, liver MAIT cell frequency correlated with liver 
fat (r=0 .767, p=0 .002), and the expression of the co-stimula-
tory molecule Tim-1 on MAIT cells correlated with ALT levels 
and BMI (r=0 .605, p=0 .016 and r=0 .486, p=0 .033 respec-
tively) . Pro-inflammatory cytokines were within normal limits in 
the plasma of NAFLD patients, except for increased levels of 
IL-8 and IL-18 . Both cytokines are produced by activated mono-
cytes/macrophages and IL-18 is known to activate both NKT 
and MAIT cells . Increased monocyte activation was confirmed 
by HLA-DR expression, and increased macrophage activation 
by sCD163 levels in the plasma . Conclusions: NKT and MAIT 
cells share an activated and cytotoxic phenotype in NAFLD 
patients, which may be driven by IL-18 from activated mono-
cytes/macrophages . Frequency and activation status of liver 
NKT and MAIT cells correlate with clinical disease parameters 
of NASH, suggesting a role of these cells in disease pathogen-
esis .
Disclosures:
The following people have nothing to disclose: Elisavet Serti, Jens M . Werner, 
Meghan Keane, Fabian J . Bolte, Shilpa Lingala, Nevitt Morris, T . Jake Liang, 
Yaron Rotman, Barbara Rehermann
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1161
Improved Noninvasive prediction of Liver Fibrosis by 
Liver Stiffness Measurement in Patients with Nonal-
coholic Fatty Liver Disease Accounting for Controlled 
Attenuation Parameter Values 
Salvatore Petta1, Vincent W. Wong2, Calogero Cammà1, 
Jean-Baptiste Hiriart3, Grace L.H. Wong2, Fabio Marra4, Julien 
Vergniol3, Anthony W. Chan5, Vito Di Marco1, Wassil Mer-
rouche3, Henry Lik-Yuen Chan2, Marco Barbara1, Brigitte Le Bail6, 
Umberto Arena4, Antonio Craxì1, Victor de Ledinghen3; 1Cattedra 
ed U.O.C. di Gastroenterologia ed Epatologia, Palermo, Italy; 
2Department of Medicine and Therapeutics, The Chinese University 
of Hong Kong, Hong Kong, HONG KONG, Hong Kong; 3Cen-
tre d’Investigation de la Fibrose hépatique, Hôpital Haut-Lévêque, 
Bordeaux University Hospital, Pessac, France, PRESSAC, France; 
4Dipartimento di Medicina Sperimentale e Clinica, Università degli 
Studi di Firenze, Florence, Italy; 5Department of Anatomical and 
Cellular Pathology, The Chinese University of Hong Kong, Hong 
Kong, HONG KONG, Hong Kong; 6Service de Pathologie, Hôpi-
tal Pellegrin, Bordeaux University Hospital, Bordeaux, France, 
BORDEAUX, France
Background and aims: Liver stiffness measurement (LSM) fre-
quently overestimates the severity of liver fibrosis In Nonal-
coholic Fatty Liver Disease (NAFLD) . Controlled Attenuation 
Parameter (CAP) is a new parameter provided by the same 
machine used for LSM, and associated with both steatosis 
and BMI, the two factors mostly affecting LSM peformance 
in NAFLD . We aimed to determine wheter prediction of liver 
fibrosis by LSM in NAFLD patients is affected by CAP values . 
Methods: Patients (n=324) were assessed by clinical and histo-
logical (Kleiner score) features . LSM and CAP were performed 
using the M probe . CAP values were grouped by tertiles (lower 
from 132 to 298, middle from 299 to 338, higher form 339 to 
400 dB/m) . Results: Among patients with F0-F2 fibrosis, mean 
LSM values- expressed in kPa- increased according to CAP 
tertiles (6 .8 vs . 8 .6 vs . 9 .4; p=0 .001), and along this line the 
AUC of LSM for the diagnosis of F3-F4 fibrosis was progres-
sively reduced from lower to middle and further to higher CAP 
tertiles (0 .915, 0 .848-0 .982; 0 .830, 0 .753-0 .908; 0 .806, 
0 .723-0 .890) . As a consequence, in subjects with F0-F2 fibro-
sis, the rates of false-positive LSM results for F3-F4 fibrosis 
increased according to CAP tertiles (7 .2% in lower vs . 16 .6% 
in middle vs . 18 .1% in higher) . Consistent with this, a deci-
sional flow-chart for prediciting fibrosis was suggested by com-
bining both LSM and CAP values . Conclusions: In patients with 
NAFLD, CAP values should always be taken into account in 
order to avoid overestimations of liver fibrosis assessed by TE .
Disclosures:
Vincent W . Wong - Advisory Committees or Review Panels: AbbVie, Gilead, 
Janssen, Tobira; Consulting: Merck, NovaMedica; Speaking and Teaching: Gil-
ead, Echosens
Grace L .H . Wong - Speaking and Teaching: Echosens, Echosens, Echosens, 
Echosens
Fabio Marra - Consulting: Bayer Healthcare, Abbvie, AstraZeneca; Grant/
Research Support: ViiV; Speaking and Teaching: Gilead
Henry Lik-Yuen Chan - Advisory Committees or Review Panels: Gilead, Janssen, 
Bristol-Myers Squibb, Roche, Novartis Pharmaceutical, Abbvie; Speaking and 
Teaching: Echosens
Victor de Ledinghen - Board Membership: Janssen, Gilead, BMS, Abbvie, Inter-
cept Pharma, Supersonic Imagine; Grant/Research Support: Supersonic Imagine; 
Speaking and Teaching: AbbVie, Merck, BMS, Gilead
The following people have nothing to disclose: Salvatore Petta, Calogero 
Cammà, Jean-Baptiste Hiriart, Julien Vergniol, Anthony W . Chan, Vito Di Marco, 
Wassil Merrouche, Marco Barbara, Brigitte Le Bail, Umberto Arena, Antonio 
Craxì

1162
Diagnostic performance of FibroTest, SteatoTest, and 
ActiTest in patients with NAFLD using the SAF-score as 
histological reference
Mona Munteanu1, Dina Tiniakos2, Quentin Anstee2, Frederic 
Charlotte3, Giulio Marchesini5, Elisabetta Bugianesi4, Michael 
H. Trauner6, Claudia P. Oliveira7, Christofer Day2, Jean-Fran-
cois Dufour8, Stefano Bellentani9, Yen Ngo1, Stefan Traussnigg6, 
Pierre Bedossa10, Vlad Ratziu3, Thierry Poynard3; 1BioPredictive, 
Paris, France; 2Newcastle University, Newcastle, United Kingdom; 
3APHP UPMC Liver Center, Paris, France; 4Universita degli studi 
di torino, Torino, Italy; 5Universita di Bologna, Bologna, Italy; 
6Medizinischen Universitaet Wien, Wienna, Austria; 7University 
of São Paulo, Sao Paulo, Brazil; 8Berne University, Berne, Switzer-
land; 9Universita di Modena, Modena, Italy; 10Beaujon Hospital, 
Clichy, France
Background: Blood tests of liver injury are less well validated in 
NAFLD than in patients with chronic viral hepatitis . We aimed 
to improve the validation of three blood tests used in NAFLD 
patients, FibroTest for fibrosis staging, SteatoTest for steato-
sis grading and ActiTest for inflammation activity grading . 
Methods: We pre-included new NAFLD patients with biopsy 
and blood tests from a single-center cohort (FibroFrance) and 
from the multicenter FLIP consortium . Contemporaneous biop-
sies were blindly assessed using the new SAF score, which 
provides a reliable and reproducible diagnosis and grading/
staging of the three elementary features of NAFLD (steatosis, 
inflammatory activity) and fibrosis with reduced interobserver 
variability . We used non-binary-ROC (NonBinROC) as the 
main endpoint to prevent spectrum effect and multiple testing . 
Results: A total of 600 patients with reliable tests and biopsies 
were included, 27% with steatosis >67%, 43 .2% with severe 
or very severe activity and 27 .5% with bridging or cirrhosis . 
The median NonBinROCs (95% CI) of tests were all significant 
(P<0 .0001): 0 .572 (0 .542-0 .602) for FibroTest and fibrosis 
stages, 0 .551 (0 .521-0 .581) for ActiTest and activity grades, 
and 0 .556 (0 .512-0 .600) for SteatoTest and steatosis grades . 
These significant results persisted in sensitivity analyses strati-
fied by cohort population, gender, biopsy length, time interval 
biopsy-tests, diabetes and severe obesity . The median FibroTest 
values increased (P<0001) steadily with fibrosis stages after 
F1, ranging from 0 .18 in F0, 0 .21 in F1, 0 .28 in F2, 0 .41 
in F3 and 0 .71 in cirrhosis; none of the other fibrosis tests 
(NAFLD Fibrosis Score, BARD score and FIB4 score) had such 
significant increase between each fibrosis stages .The ActiTest 
median values increased (P<0001) for the two features of the 
SAF activity score, ballooning and lobular inflammation . For 
ballooning, the value was 0 .22 if absence (n=116), 0 .36 if 
moderate (n=253) and 0 .39 if severe (n=231), with a signifi-
cant difference between grades 0 and 1 . For lobular inflamma-
tion, the value was 0 .23 if absence (n=118), 0 .35 if moderate 
(n=331), and 0 .43 if severe (n=151), all with significant dif-
ferences between adjacent stages (P<0 .05) . Conclusion: In 
patients with NAFLD, SteatoTest, ActiTest and FibroTest are 
non-invasive tests that, with some limitations, may offer an alter-
native to biopsy and correlate with the simple grading/staging 
of the SAF scoring system across the three elementary features 
of NAFLD: steatosis, inflammatory activity, and fibrosis .
Disclosures:
Mona Munteanu - Employment: BioPredictive
Quentin Anstee - Advisory Committees or Review Panels: Intercept; Consulting: 
Genfit, Eli Lilly, Pfizer, Inventiva, Imperial Innovations; Grant/Research Support: 
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Giulio Marchesini - Advisory Committees or Review Panels: Sanofi-Synthelabo; 
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1163
HIV-infected and Uninfected Adults with Non-Genotype 
3 Hepatitis C Virus Have Less Hepatic Steatosis than 
Adults with Neither Infection
Jennifer C. Price1, Yifei Ma1, Rebecca Scherzer1, Natalie Korn1, 
Kyle Tillinghast1, Marion G. Peters1, Susan Noworolski1, Phyllis 
Tien1,2; 1University of California, San Francisco, San Francisco, 
CA; 2Department of Veteran Affairs Medical Center, San Fran-
cisco, CA
Background: Hepatic steatosis (HS) is common in persons with 
hepatitis C virus (HCV) and human immunodeficiency virus 
(HIV) infections, but the independent contributions of HCV and 
HIV to HS is unclear . Methods: Magnetic resonance imaging 
and spectroscopy were used to measure visceral adipose tissue 
(VAT) and HS in 356 adults: 57 HCV-monoinfected, 70 HIV/
HCV-coinfected,122 HIV-monoinfected, and 107 uninfected 
controls . Subjects with genotype 3 HCV were excluded due 
to the genotype’s reported steatogenic effects . For prevalence 
estimates, HS was defined as MRS triglyceride content [total 
lipids/(total lipids + water)]≥ 0 .05 . Multivariable linear regres-
sion models were used to determine the association of HIV and 
HCV status with HS levels . Results: The prevalence of HS was 
highest in the controls (33%) and HIV-monoinfected (28%), 
followed by the HCV-monoinfected (19%) and HIV/HCV-coin-
fected (11%) (p=0 .003 across groups) . Compared to con-
trols, after adjusting for demographic, lifestyle, and metabolic 
factors, HCV monoinfection and HIV/HCV coinfection were 
associated with 38% (95%CI:-55%,-12%) and 42% (95%CI:-
59%,-18%) less HS, respectively, while HIV monoinfection 
was not significantly different . Further adjusting for APRI, HCV 
monoinfection and HIV/HCV coinfection remained associated 
with 48% (95%CI:-64%,-26%) and 54% (95%CI:-69%,-32%) 
less HS, respectively . Excluding subjects with suspected cirrho-
sis did not change results . Hispanic ethnicity, male sex, VAT, 
and HOMA-IR were independently associated with greater HS . 
Conclusions: Contrary to expectations, HIV/HCV-coinfected 
and HCV-monoinfected adults had less HS than controls even 
after adjusting for demographic, lifestyle, metabolic factors, 
and fibrosis and excluding cirrhotics . Our findings suggest that 
non-genotype 3 HCV infection may be protective against HS . 
The mechanisms by which this occurs and impact of HCV treat-
ment on HS need investigation .

Disclosures:
Jennifer C . Price - Grant/Research Support: Gilead; Stock Shareholder: BMS, 
Johnson & Johnson, Abbvie, Merck
Marion G . Peters - Advisory Committees or Review Panels: J&J, Gilead, Roche, 
Abbott; Consulting: Merck; Employment: Hoffman La Roche -Spouse
The following people have nothing to disclose: Yifei Ma, Rebecca Scherzer, 
Natalie Korn, Kyle Tillinghast, Susan Noworolski, Phyllis Tien

1164
Noninvasive Fibrosis Markers are Associated with Cor-
onary Artery Calcification in Nonalcoholic Fatty Liver 
Disease
Do Seon Song, U Im Chang, JinMo Yang, Jeong Won Jang, Si 
Hyun Bae, Seung Kew Yoon, Se Hyun Cho; Department of Internal 
Medicine, College of Medicine, The Catholic University of Korea, 
Seoul, Korea (the Republic of)
Background/Aim Nonalcoholic fatty liver disease (NAFLD) is 
associated with increased risk of coronary artery disease . In 
addition, the advanced fibrosis in NAFLD patients is associated 
with cardiovascular disease and overall mortality . Therefore, 
we investigated the association between coronary atherosclero-
sis and noninvasive fibrosis markers to detect the high risk pop-
ulation for coronary artery disease . Methods Between January 
2011 and December 2015, a total 665 subjects with NAFLD 
were analyzed . NAFLD was diagnosed by ultrasonography in 
St . Vincent’s Hospital Heath Promotion Center . Coronary ath-
erosclerosis, represented as coronary artery calcification score 
(CACS), was assessed by cardiac computed tomography . 
NAFLD fibrosis score (NFS), Fibrosis-4 (FIB-4) score, aspartate 
aminotransferase (AST) to Platelet Ratio Index (APRI) score, and 
Forns index were used as noninvasive fibrosis markers . Results 
The mean age of the study population was 51 .5±9 .3 years, 
and 486 subjects (73 .5%) were male . On univariate analysis, 
high CACS (≥ 100) was significantly associated with old age 
(≥ 55 years), diabetes mellitus, serum glucose (≥100mg/dL), 
and estimated glomerular filtration rate (GFR) (all Ps < 0 .05), 
and seemed to be associated with hypertension and body mass 
index (≥ 25kg/m2) (all Ps < 0 .10) . On multivariate analysis, 
old age and male gender were only significant risk factors (P < 
0 .001 and P = 0 .024) . NFS, FIB-4 and Forns index were sig-
nificantly associated with high CACS (all Ps < 0 .001) and NFS 
and FIB-4 score were significantly factors even after adjust-
ment for traditional risk factors (P = 0 .043 and P = 0 .009) . 
AUROCs of NFS and FIB-4 were 0 .689 and 0 .683 for pre-
dicting the high CACS, and the cut-off values were -1 .774 and 
0 .85, respectively . Conclusion Hepatic fibrosis assessed by 
noninvasive fibrosis markers, such as NFS and FIB-4, was inde-
pendently associated with high CACS . Therefore, noninvasive 
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fibrosis markers are helpful to detect the high risk population of 
coronary artery disease .
Disclosures:
JinMo Yang - Employment: catholic university
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Jeong Won Jang, Si Hyun Bae, Seung Kew Yoon, Se Hyun Cho

1165
A possible contribution of occult hepatitis B virus infec-
tion to hepatocarcinogenesis in Japanese patients with 
nonalcoholic fatty liver disease
Yoshihiro Ikura1, Kenichi Harada2, Tatsuya Osuga3; 1Depart-
ment of Pathology, Takatsuki General Hospital, Takatsuki, Japan; 
2Human Pathology, Kanazawa University Graduate School of 
Medicine, Kanazawa, Japan; 3Department of Gastroenterology, 
Takatsuki General Hospital, Takatsuki, Japan
Background and Aims: Augmentation of patients with nonal-
coholic fatty liver disease (NAFLD) has become a big pub-
lic-health problem in most industrialized countries . At present 
hepatocarcinogenesis related to NAFLD is an additional critical 
issue that should be solved urgently . Despite many energetic 
investigations, detailed pathologic mechanisms of hepatocar-
cinogenesis in patients with NAFLD are obscure . Of course 
hepatocellular carcinomas (HCCs) developed in livers (even 
though steatotic) of patients positive for serum hepatitis viruses 
are not recognized to be NAFLD-related ones . On the other 
hand, occult hepatitis B virus (HBV) infection is considered 
one of potential factors in hepatocarcinogenesis, especially 
in HBV-endemic areas . We hypothesized that occult HBV may 
be contributing to NAFLD-related hepatocarcinogenesis, and 
carried out the following molecular pathologic study . Meth-
ods: Nine NAFLD patients (7 men and 2 women; 61-81yr) 
diagnosed pathologically as having HCC were subjects of this 
study . Besides their clinical and laboratory data, we analyzed 
their liver tissue specimens (non-tumorous portions) histolog-
ically and with polymerase chain reaction (PCR)-based HBV 
genomic study . DNA was extracted from five 10-μm-thick sec-
tions of each formalin-fixed paraffin-embedded tissue . The PCR 
was performed using HBV X gene-specific primers, and sam-
ples having shown a positive result were further examined by 
direct sequencing . Results: Most of the patients (8 of 9 cases) 
had 2 or more metabolic factors (diabetes, dyslipidemia, obe-
sity, hypertension), but 1 had no such factors . No one was 
positive for hepatitis B surface antigen, but 3 patients were 
positive for hepatitis B core antibody (anti-HBc) . Collectively 
every patient had either diabetes or anti-HBc positivity . Histo-
logically, non-tumorous portions showed cirrhosis in 5 cases, 
and no or only mild (perivenular) fibrosis in 4 cases . From the 
DNA samples of 2 of 3 anti-HBc-positive cases, PCR amplicons 
of an expected size (161-bp) were generated, and one of them 
was proved as the targeted HBV X gene segment by direct 
sequencing . This case was of simple steatosis without fibrosis 
and had no metabolic factors . Conclusions: The present study 
revealed that in Japan NAFLD-related hepatocarcinogenesis 
was at least in part associated with occult HBV infection . In 
addition, the results suggested that diabetes and anti-HBc, not 
liver histology, might be useful predictors of NAFLD-related 
hepatocarcinogenesis .
Disclosures:
The following people have nothing to disclose: Yoshihiro Ikura, Kenichi Harada, 
Tatsuya Osuga

1166
Validation of non-invasive scoring systems for the pre-
diction of overall mortality and liver related events in 
non-alcoholic fatty liver disease
Luis C. Bertot1, Gary P. Jeffrey1,2, Gerry C. MacQuillan1,2, George 
Garas1,2, Yi Huang1, Leon A. Adams1,2; 1School of Medicine and 
Pharmacology, University of Western Australia, Perth, WA, Aus-
tralia; 2Department of Hepatology, Sir Charles Gairdner Hospital, 
Perth, WA, Australia
Background/Aims: Predictors of mortality and liver decompen-
sation help determine prognosis and thus influence manage-
ment of patients with non-alcoholic fatty liver disease (NAFLD) . 
We examined the accuracy of four clinical models in the pre-
diction of mortality and liver related events in NAFLD . Methods: 
Hepascore, NAFLD fibrosis score (NFS), APRI and FIB 4 scores 
were calculated at time of biopsy in 249 patients with NAFLD 
between 2006 to 2014 from a tertiary centre . Patients were 
followed for outcomes of overall mortality/liver transplanta-
tion and occurrence of first event of hepatic decompensation . 
Analysis included multivariate Cox proportional hazards mod-
elling, C statistics and Homer-Lemershow test (H-L) for model 
calibration . Results: A total of 249 patients (mean age 54 ±13 
years, 56% women, BMI, 37 ±9 .0 kg/m2, 52% with type 2 
diabetes) were followed for a mean of 3 .2 years, (range 1-9) . 
9 .6 % of patients died or underwent liver transplant and 14 .5 
% developed a liver related event . Hepascore [hazard ratio 
(HR) 4 .6, 95 % confidence intervals (CI) 2 .27-9 .34], NFS (HR 
3 .1, CI: 1 .82-5 .27), APRI (HR 2 .3, CI: 1 .33-4 .0) and FIB4 (HR 
2 .8, CI: 1 .63-5 .13) were associated with overall mortality . The 
HRs for liver related events were 5 .0 (95 % CI: 2 .78-9 .0), 4 .0 
(95% CI: 2 .53 -6 .43), 2 .87 (95% CI: 1 .8-4 .5) and 4 .1 (95 % 
CI: 2 .4-7 .2) for Hepascore, NFS, APRI and FIB 4 respectively . 
NFS, Hepascore and FIB-4 had similar predictive accuracy, for 
both overall mortality/liver transplant and liver related events 
outcomes (Table 1) . Each model calibrated well with no differ-
ences between observed and predicted risk for overall mor-
tality/liver transplantation . Conclusions: Non-invasive scoring 
systems are useful tools to predict overall mortality and liver 
related events in NAFLD patients according to predefined risk 
groups .

C index of four non-invasive scoring systems to predict outcomes

Values represents C statistics ± Standard Error (95% CI )
Disclosures:
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1167
Hepatic steatosis in Crohn’s disease – Non-invasive 
comparison between NASH and Crohn’s -
Katharina Willuweit1, Malte Brandenburg1, Svenja Sydor1, Sophia 
Assmuth1, Annemarie Wegehaupt1, Sonja Kinner2,3, Alisan Kah-
raman1, Guido Gerken1, Ali Canbay1, Lars Bechmann1; 1Depart-
ment of Gastroenterology and Hepatology, University Hospital 
Essen, Essen, Germany; 2Department of Radiology, School of Med-
icine and Public Health, Madison, WI; 3Department of Diagnostic 
and Interventional Radiology and Neuroradiology, University Hos-
pital Essen, Essen, Germany
Recent studies indicate an increasing prevalence of hepatic ste-
atosis and non-alcoholic steatohepatitis (NASH) in several ali-
mentary tract diseases, including inflammatory bowel diseases 
(IBD) . We and others have shown that NASH in IBD patients is 
associated with an increased susceptibility for acute-on-chronic 
liver failure . To date, little is known about the mechanisms 
leading to hepatic steatosis in IBD . With this study, we aimed 
to analyze and compare non-invasive predictors of liver injury 
in patients with NASH and individuals with Crohn’s disease 
(CD) . Therefore we included patients with established NASH 
and patients with established CD without a history of liver dis-
ease and analyzed serum markers of liver injury, a breath test 
for small intestinal bacterial overgrowth (SIBO) and transient 
elastography as well as controlled attenuation parameter (CAP) 
to assess hepatic steatosis . As expected, patients with NASH 
had a significantly higher BMI compared to CD . Accordingly 
ALT and AST levels were significantly higher in NASH vs . CD . 
SIBO occurred in only two individuals and was not associ-
ated with steatosis . Interestingly, while transient elastography 
revealed increased liver stiffness in NASH vs . CD, there was 
no significant difference in CAP as a measure for hepatic ste-
atosis between the groups . In fact, 43 .8% of CD patients had 
a CAP >283dB/m, a previously established cutoff value for 
significant hepatic steatosis with a maximum CAP of 400dB/m 
in one patient . Although most patients remained within normal 
limits, AST and ALT were significantly higher in CD patients 
with CAP >283dB/m compared to CD patients with lower CAP 
results . In order to identify conditions associated with higher 
CAP results, we reviewed the patients’ drug regimens . To our 
surprise steroid therapy was not associated with CAP in this 
cohort . However, individuals with CAP below 283dB/m were 
more likely to be treated with biologicals . In fact, CAP was 
significantly lower in patients on biologicals as compared to 
other treatment strategies (237 .3 ± 11 .7 vs . 306 .2 ± 20 .6 
dB/m; p<0 .05) . Thus, in this cohort, NASH was associated 
with higher BMI, transaminase levels and liver stiffness, while 
hepatic steatosis as assessed by CAP was not pronounced com-
pared to CD . In CD patients with significant steatosis, higher 
transaminase levels indicate subliminal hepatic inflammation, 
despite being within normal levels . Treatment with biologicals 
seems to protect CD patients from hepatic steatosis . In conlu-
sion, we identified a high rate of hepatic steatosis in CD with 
alterations in transaminase levels and a potential association 
with biologicals .
Disclosures:
The following people have nothing to disclose: Katharina Willuweit, Malte Bran-
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A prospective study to evaluate the efficacy of a stan-
dardized low calorie diet according to PNPLA3 geno-
type in patients with Non Alcoholic Fatty Liver Disease 
(NAFLD) – week 2 data interim analysis
Manuela Teufelhart1, Harald Hofer2, Helmuth Haslacher3, Rob-
ert Winker1, Bernhard Meyer1, Peter Ferenci2, Benedikt Mehl1, 
Christian Rabitsch1, Sonja Nistler1, Michael H. Trauner2, Thom-
as-Matthias Scherzer1; 1Health Care Center, Sanatorium Hera, 
Vienna, Austria; 2Internal Medicine III, Dept. of Gastroenterology 
and Hepatology, Medical University of Vienna, Vienna, Austria; 
3Department of Laboratory Medicine, Medical University of 
Vienna, Vienna, Austria
Background. Approximately 30% of the Western population 
suffers from NAFLD, rising up to 90% in obese people . Com-
plications of NAFLD include Non Alcoholic Steatohepatitis 
(NASH), liver cirrhosis, hepatocellular carcinoma as well as 
aggravation of diabetes and cardiovascular diseases . PNPLA3 
is an important genetic factor associated with NAFLD . Aim 
of the study is to analyze the efficacy of a standardized low 
calorie liver diet (HEPAFAST, Bodymed, Kirkel, Germany) 
especially compounded for NAFLD patients (pts) and the influ-
ence of PNPLA3 genotypes on treatment outcome . Methods. 
In this study 81 non cirrhotic patients are stratified according 
to PNPLA3 genotypes (27 patients per group; CC,CG,GG) . 
All patients receive a protein shake therapy (HEPAFAST) for 
2 weeks and instructions to follow a low glycemic and insulin-
emic (LOGI) diet for another 6 weeks (EOT) . All patients are 
seen longitudinally for four time points (baseline, week 2, 2 
months and 6 months-follow up) . At each time point liver fat 
content is assessed by an independent/blinded investigator 
with Fibroscan CAP . Additionally Fatty Liver Index (FLI), waist 
circumference (WC), BMI, HbA1c, triglycerides (TG) and GGT 
are analyzed . Results. To date 31 patients were included in 
this study, 26 pts [age 43±9 .6 (mean±SD; m:19, f:7; PNPLA3 
genotypes: CC:15, CG:8, GG:3] finished the HEPAFAST 
Shake therapy from baseline to week 2 . All outcome variables 
decreased till week 2 (second time point): (1) Fibroscan CAP 
322 .9±31 .6 dB/m2 to 270 .7±36 .0 (Δ52 .2±32 .0; p<0 .001), 
(2) FLI 79 .4±16 .1 to 60 .0±22 .0 (p<0 .001), (3) WC 
109 .7±8 .5cm to 106 .2±9 .0 (p<0 .001), (4) BMI 32 .4±3 .7 
to 30 .8±3 .0 (p<0 .001), (5) HbA1c 5 .4±0 .3% to 5 .3±0 .0 
(p=0 .092), (6) TG 128 .7±77 .6mg/dl to 86 .7±73 .0 (p<0 .001) 
and (7) GGT 44 .7±31 .1U/l to 30 .8±18 .0 (p<0 .001) . Evalua-
tion according to PNPLA3 genotype revealed a higher Fibros-
can CAP drop for PNPLA3 G-allele carriers [CC: 316 .4±35 .1 
to 271 .5±43 .6 (Δ44 .9±35 .5) vs G-allele carriers 331 .7±25 .0 
to 269 .6±23 .8 (Δ62 .2±31 .0); p=0 .12] . 16 patients finished 
2 month treatment period including LOGI diet . Fibroscan CAP 
further decreased from baseline to 2 months [328 .9±27 .8 to 
248 .6±31 .9 (Δ80 .3±28 .0); p<0 .001] . Conclusion. A low cal-
orie diet with HEPAFAST shakes is a very effective strategy 
to significantly lower liver fat in NAFLD patients . This effect 
seems to be more pronounced in patients carrying the PNPLA3 
G-allele .
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Comparison of Fibrosis Scoring Tools in predicting Liver 
Fibrosis in Nonalcoholic Fatty Liver Disease
Sumant Arora1, Steven Young1, Ashwani Singal2; 1Internal Med-
icine, University of Alabama at Birmingham, Montgomery, AL; 
2Gastroenterology and Hepatology, University of Alabama at Bir-
mingham, Birmingham, AL
Background: Liver biopsy (LB) is the gold standard tool to 
evaluate fibrosis in NAFLD patients . Five simple noninvasive 
serum tests using routine evaluation and laboratory values have 
been used to evaluate fibrosis in NAFLD: Fibrosis-4 score (FIB-
4), NAFLD fibrosis score (NFS), aspartate aminotransferase 
(AST) to platelet ratio index (APRI), AST to alanine transami-
nase (AST/ALT) ratio and BARD (BMI, AST/ALT ratio, diabe-
tes) score . Data on comparing the accuracy of these scores 
are scanty . We aimed to compare the diagnostic utility of 
these scores among NAFLD patients seen at a tertiary univer-
sity-based academic center . Methods: Medical charts of well 
defined NAFLD patients on LB were reviewed to collect data on 
demographics, laboratory values needed to compute the five 
scores to be compared, and fibrosis stage on LB . Patients with 
concomitant hepatitis C, alcohol use >20 g/d, and any other 
liver disease were excluded . Fibrosis stage on liver biopsy 
was staged F0-F4 and stratified to F0-2 (no to minimal fibrosis) 
and F3-F4 (advanced fibrosis to cirrhosis) . Accuracy of each 
score for F0-2 or F3-4 and area under the receiver operating 
characteristic (AUROC) curve was derived for each scoring 
system . Results: Of 141 (83 F3-F4)NAFLD patients (mean age 
56 years; 65% male; 81% white; 48% diabetic; 58% hyper-
tension; 37% dyslipidemia; 16% gastric bypass) . Cut off val-
ues used to predict F0-2 were: <1 .45 for FIB (n=46), <-1 .455 
(n=59) for NFS, <0 .5 (n=56) for APRI, <1 (n=66) for AST/
ALT ratio, and <2 for BARD score . Respectively, cut-off val-
ues for predicting F3-4 were >3 .25 (n=47), >0 .675 (n=33), 
>1 .5 (n=46), >1 (n=75), and 2-4 (n=117) . The accuracy and 
AUROC for each score are depicted in Table1 . Overall, com-
bined use of all the five simple scores (in order of their AUROC) 
accurately predicted fibrosis stage, with potentially avoiding LB 
in 74% (104 of 141) NAFLD patients . Conclusion: Of all the 
available non-invasive fibrosis scores in NAFLD patients, FIB-4 
was the most accurate . Combined use of these fibrosis scores 
is a simple, noninvasive tool to accurately predict fibrosis and 
reduce the need for LBs . Well-designed prospective studies 
are needed to incorporate liver stiffness measurements into the 
serum fibrosis scores to further improve the accuracy of non-in-
vasive assessment of fibrosis in NAFLD patients .

Table1 Predictive Accuracy of Fibrosis scores in NAFLD
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Is Lysosomal Acid Lipase (LAL) deficiency a cause of 
atypical nonalcoholic fatty liver disease ?
Khalid Abdullah1, Robinder Abrol1, Herman Ortiz1, Maria Welsh1, 
Scott A. Zela1, Chukwuma I. Egwim1,2, Victor Ankoma-Sey1,2; 
1Liver Associates of Texas, Houston, TX; 2GI/Hepatology, Houston 
Methodist Hospital, Houston, TX
Background Nonalcoholic fatty liver (NAFLD) is usually diag-
nosed in the context of the metabolic syndrome . However, 
there are other uncommon causes of NAFLD such as Lysosomal 
Acid lipase (LAL) deficiency . LAL is a rare, autosomal recessive 
disorder caused by a decrease or absence of the LAL enzyme, 
which is responsible for breaking down fats in the lysosomes . 
Two major phenotypes of LAL deficiency identified are:i)
Early onset (also known as Wolman disease) which occurs in 
infants . ii)Late onset (also known as Cholesteryl Ester Storage 
Disease [CESD]) which occurs in children and adults . The aim 
of this study is to evaluate the possibility of CESD as a cause 
of NAFLD in adult patients who lack the typical predisposing 
features of NAFLD in a Hepatology practice . Methods: 200 
Consecutive patients diagnosed with NAFLD at the Liver Associ-
ates of Texas hepatology clinics from June 2015- March 2016 
were screened for risk factors of NAFLD . Screening criteria that 
favored the possibility of LAL deficiency in “atypical NAFLD 
patients” used in patient selection for LDL deficiency testing 
was: dyslipidemia with low HDL-cholesterol levels (<40mg/
dL in males; <50mg/dL in females and/or low triglyceride 
levels ( <150mg/dL) and/or persistent elevation of LDL-c > 
160mg/dL despite statin therapy . Eleven patients NAFLD who 
met these criteria were identified in our study . These patients 
were offered and consented to participate in LAL deficiency 
diagnostic testing which is based on LAL enzyme activity testing 
-Lysosomal acid lipase blood spot . Statistical analysis: all anal-
yses were performed using SPSS v19  . Results: The study group 
included six males and five females, mean age of patients was 
48 .7 years (SD 13 .6), mean body mass index (BMI) 29 kg/m2 
(SD 7 .11) . Mean ALT 56 U/L (SD 32 .5), mean AST 39 U/L (SD 
19 .5) and mean of NAFLD fibrosis score 0 .817 (SD 1 .199) . 
27 .2 % of patients had liver cirrhosis . Mean LAL blood spot for 
the patients was 356 .8 pmole/hr/spt (SD 120 .8), this mean is 
within normal reference range of LAL enzyme (40-600 pmole/
hr/spt) . Conclusion: Our study suggests that LAL deficiency 
is not a common cause of “atypical NAFLD” . This subset of 
NAFLD patients will need further studies to clarify risk factors 
and better define this phenotype .
Disclosures:
Scott A . Zela - Advisory Committees or Review Panels: Gilead; Speaking and 
Teaching: Merck, Vertex
Victor Ankoma-Sey - Advisory Committees or Review Panels: Genentech; Grant/
Research Support: Gilead Sciences, Novartis, Johnson and Johnson, Salix, 
Genentech, BMS, ABBVIE; Speaking and Teaching: Merck, Vertex, BMS, ABBVIE
The following people have nothing to disclose: Khalid Abdullah, Robinder Abrol, 
Herman Ortiz, Maria Welsh, Chukwuma I . Egwim



590A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

1171
Longer Lactation Duration is Associated with Decreased 
Non-Alcoholic Fatty Liver Disease in the CARDIA Cohort 
Study
Veeral H. Ajmera1, Norah Terrault1, Lisa B. VanWagner2, Monika 
Sarkar1, Cora E. Lewis3, John J. Carr5, Erica Gunderson4; 1Gastro-
enterology, UCSF, San Francisco, CA; 2Gastroenterology, North-
western University, Chicago, IL; 3Preventive Medicine, University 
of Alabama, Birmingham, Birmingham, AL; 4Division of Research, 
Kaiser Permanente, Oakland, CA; 5Radiology, Vanderbilt Univer-
sity, Nashville, TN
Insulin resistance is associated with nonalcoholic fatty liver 
disease (NAFLD) and lactation lowers blood glucose and tri-
glycerides and increases insulin sensitivity . We hypothesized 
that longer duration of lactation would be associated with 
lower prevalence of NAFLD . Participants from the multicenter 
Coronary Artery Risk Development in Young Adults (CARDIA) 
prospective cohort study who delivered ≥ 1 post-baseline (Y0: 
1985-1986) birth(s), and underwent CT quantification of 
hepatic steatosis 25 years following cohort entry (Y25: 2010-
2011) were included (n = 844) . Duration of lactation was 
defined by self-report for post-baseline births, and NAFLD at 
Y25 was assessed by central review of CT images and defined 
by liver attenuation ≤ 40 Hounsfield Units after exclusion of 
other causes of hepatic steatosis . Unadjusted and multivariable 
logistic regression analyses were performed using an a priori 
set of confounding variables; age, race, education, body mass 
index (BMI), and post-baseline births (1 vs . 2+) . Confound-
ing variables with P-value < 0 .05 during backward stepwise 
elimination were included in the final multivariable model . Of 
844 parous women (48% black, 52% white, mean age 49 
years at Y25 exam), 203 (24%) reported no lactation, 282 
(33%) reported up to 6 months, 197 (23%) reported > 6 to 
< 12 months, and 162 (19%) reported ≥ 12 months and 54 
(6%) had NAFLD . Longer lactation duration was associated 
with white race and lower BMI, at the baseline visit (P<0 .05) . 
Longer lactation duration was inversely associated with NAFLD 
in unadjusted logistic regression (OR per 3-month increase: 
0 .87, 95% CI: 0 .75-1 .00, p=0 .056), and this association 
was strengthened (aOR per 3-month increase: 0 .85, 95% CI: 
0 .72-0 .99, p=0 .04) after adjustment for potential confounders 
(Table) . Conclusion: Longer duration of lactation is associated 
with lower odds of NAFLD in mid-life after adjustment for con-
founders . Lactation is a modifiable risk factor that may reduce 
NAFLD in parous women .

Association between Characteristics of Women and NAFLD at 25 
Years

*Multivariable model determined by backward stepwise elimina-
tion with race, BMI and lactation duration in final model
Disclosures:
Norah Terrault - Advisory Committees or Review Panels: Eisai, Biotest; Consult-
ing: BMS, Merck, Achillion, CoCrystal; Grant/Research Support: Eisai, Biotest, 
Vertex, Gilead, AbbVie, Novartis, Merck
Cora E . Lewis - Grant/Research Support: NIH, Novo Nordisk
The following people have nothing to disclose: Veeral H . Ajmera, Lisa B . Van-
Wagner, Monika Sarkar, John J . Carr, Erica Gunderson

1172
Atrial fibrillation is highly prevalent, associated with 
significant morbidity, and undertreated in patients with 
biopsy-proven NASH
Maureen P. Whitsett1, Amy Yang2, Lisa B. VanWagner2,3, Mary 
E. Rinella2,3; 1Internal Medicine, Northwestern Memorial Hospi-
tal, Chicago, IL; 2Northwestern Memorial Hospital, Chicago, IL; 
3Gastroenterology & Hepatology, Northwestern Memorial Hospi-
tal, Chicago, IL
Background: Elevated liver chemistries and ultrasound diag-
nosed fatty liver are associated with atrial fibrillation (AF) inde-
pendent of traditional AF risk factors . AF is a potent risk factor 
for stroke and is associated with poor outcomes in after trans-
plantation for nonalcoholic steatohepatitis (NASH) cirrhosis . 
The prevalence of AF in patients with NASH or NASH cirrhosis 
is unknown . Purpose: To assess the prevalence and impact of 
AF on healthcare utilization in patients with NASH or NASH 
cirrhosis . Methods: Patients with biopsy-proven NASH or 
NASH cirrhosis were identified using ICD9 billing codes from 
a tertiary care center Electronic Database from 2002-2015 . 
NASH/cirrhosis was confirmed through independent review 
of liver biopsy reports at our center . ICD9 codes identified 
the presence of comorbidities and AF prevalence . T-test, Chi-
square or Fisher exact tests were used to compare medication 
usage and comorbidities, as well as hospitalization and length 
of stay between patients with NASH and AF versus patients 
with NASH without AF . Results: Of 9108 patients with an 
ICD9 diagnosis of NASH/cirrhosis, 514 (5 .6%) patients had a 
coexisting diagnosis of AF and 220 (2 .4%) had biopsy-proven 
NASH/cirrhosis . Mean age of biopsy-proven NASH/cirrho-
sis patients was 53 .7 ± 12 .8 years and 38 .1% were male . 
The prevalence of AF was 3 .6% in biopsy-proven NASH and 
3 .2% in NASH cirrhosis patients . Patients with NASH/cirrhosis 
and AF were older (62 .7 vs . 53 .1 years) and had a higher 
prevalence of hypertension (80% vs . 46%m p=0 .015), heart 
failure (40% vs . 9%, p=0 .002) and cerebrovascular (20% vs . 
2%, p=0 .002), or vascular disease (47% vs . 13%, p=0 .003), 
compared to those without AF . Among biopsy-proven NASH/
cirrhosis patients, 12 (80%) had a CHA2DS2VASc score 2 
indicating high stroke risk and need for anticoagulation . No 
patients were on anticoagulation and only 1 patient was on 
an anti-platelet agent . No patients received cardioversion or 
ablation . Patients with NASH and AF had more hospital visits 
(4 .3 vs . 2 .0, p=0 .006) and longer hospital stays compared to 
those without AF (11 .1 vs . 4 .5 days, p=0 .002) . Conclusion: AF 
prevalence is higher in patients with NASH and NASH cirrho-
sis compared to general population estimates of 1 .7% . Patients 
with concurrent NASH/cirrhosis and AF have a high burden 
of stroke, heart failure and healthcare utilization . However, 
NASH/AF patients do not receive anticoagulation despite it’s 
indication based on the CHA2DS2VASc score . Future stud-
ies are needed to identify at risk NASH patients with AF and 
encourage guideline-based management . This may improve AF 
outcomes and impact cardiovascular outcomes in the burgeon-
ing NASH population .
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Coffee Consumption and Risk of Nonalcoholic Fatty 
Liver Disease: A Systematic Review and Meta-analysis
Karn Wijarnpreecha1, Charat Thongprayoon1, Patompong Ung-
prasert2,3; 1Internal Medicine, Bassett Medical Center and Colum-
bia University College of Physicians and Surgeons, Cooperstown, 
NY; 2Internal Medicine, Division of Rheumatology, Mayo Clinic, 
Rochester, MN; 3Medicine, Division of Rheumatology, Faculty of 
Medicine Siriraj hospital, Mahildol University, Bangkok, Thailand
Background/Objectives: Nonalcoholic fatty liver disease 
(NAFLD) is a worldwide public health concern . Coffee might 
have protective effect against NAFLD . However, results of 
previous reports are conflicting . Therefore, we conducted this 
meta-analysis to summarize all available data . Methods: This 
study consisted of two meta-analyses . The first meta-analysis 
included observational studies comparing risk of NAFLD who 
did and did not drink coffee . The second analysis included stud-
ies comparing the risk of liver fibrosis between NAFLD patients 
who did and did not drink coffee . Pooled odds ratios (OR) and 
95% confidence interval (CI) were calculated . Results: Out of 
355 articles, five studies met our eligibility criteria and were 
included in the analysis . The risk of NAFLD in subjects who 
drank coffee was significantly lower than subjects who did 
not (pooled OR 0 .71; 95% CI, 0 .60-0 .85) . We also found 
a significantly decreased risk of liver fibrosis among NAFLD 
patients who drank coffee compared to those who did not with 
the pooled OR of 0 .70 (95% CI, 0 .60-0 .82) . Conclusions: Our 
study demonstrated a significantly decreased risk of NAFLD 
among coffee drinkers and significantly decreased risk of liver 
fibrosis among patients with NAFLD who drank coffee on a 
regular basis . Whether consumption of coffee could be consid-
ered as a preventative measure against NAFLD needs further 
investigations .

Forest plot of the included studies the impact of coffee and pres-
ence of NAFLD and liver fibrosis in NAFLD
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Global Trends in the Management of Nonalcoholic Ste-
atohepatitis (NASH): Treatment Patterns and Outcomes
Arun J. Sanyal2, Amber L. Martin1, Sarah M. Cadarette1, Karin 
Henriksson3,4, Bernt Kartman3, Mark Berner Hansen5,6; 1Evidera, 
Lexington, MA; 2Virginia Commonwealth University, Richmond, 
VA; 3AstraZeneca Gothenburg, Mölndal, Sweden; 4Uppsala Uni-
versity, Uppsala, Sweden; 5The Digestive Disease Center Bispeb-
jerg Hospital, University of Copenhagen, Copenhagen, Denmark; 
6Zealand Pharma, Glostrup, Denmark
PURPOSE: NASH is a liver inflammation and ballooning 
degeneration condition caused by accumulation of fat deposits 
in the liver that lead to fibrosis . Symptoms typically do not 

emerge until later in the disease and no approved therapies 
exist . Current guidelines recommend lifestyle changes and 
treating associated conditions; advanced stages may require 
liver transplantation . A systematic literature review was per-
formed to define the knowledge base related to treatment of 
NASH . METHODS: Literature databases were searched from 
2000–2015 and supplemented with conference abstracts from 
2013–2015 to identify studies reporting treatment patterns, 
guidelines, or outcomes in NASH . RESULTS: In the last 15 
years, 74 articles examined treatments in NASH . The major-
ity (63%) were trials assessing pharmacological treatments or 
supplements, and most observational studies evaluated surgi-
cal interventions (18/28), mainly liver transplants (13/18) . 
NASH therapy options differ around the world . Diet and life-
style changes have been studied worldwide and have shown 
improvements in both liver enzyme and histological measures . 
Alternative therapies have demonstrated benefits, but these are 
not widely studied . Pioglitazone, studied in Europe, the US, 
and India, consistently reduced liver enzymes . It also signifi-
cantly improved histological measures for steatosis, and lobu-
lar inflammation . The effect on ballooning and fibrosis varied 
between the US and India . Rosiglitazone significantly improved 
liver enzymes compared with baseline levels, as well as scores 
for all evaluated histological measures in a US-based study . 
However, when compared with placebo in a European trial, 
it showed no effect on histological measures . Vitamin E has 
demonstrated benefits in both US and European studies . Vita-
min E statistically improved NAS scores and liver enzyme levels 
relative to baseline values or placebo, but did not significantly 
improve fibrosis score . When combined with ursodeoxycholic 
acid, it significantly decreased hepatic steatosis . Evidence on 
treatment patterns for NASH is limited . Vitamin E and pioglita-
zone are prescribed to NASH patients by 70% of gastroenter-
ologists surveyed and 14% of hepatologists . CONCLUSIONS: 
Pharmacological treatments with glitazones and vitamin E 
demonstrated variable performance in trials but commonly led 
to histologic improvement and reductions in liver enzymes in 
NASH patients . Whether these treatments have an effect on 
halting disease progression to cirrhosis is unknown . More real-
world studies with larger sample sizes are needed to document 
treatment use and outcomes in clinical practice . Approved 
treatments remain an unmet need in managing NASH .
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Ethnic diversity at presentation in patients with NASH: 
Data from a tertiary referral center
Parvez S. Mantry1, Ashwini P. Mehta2, Paul Hess1, Anup Kumar1, 
Jeffrey S. Weinstein1, Hector E. Nazario1, Maisha Barnes1, 
Mangesh Pagadala1, Adil Habib1; 1The Liver Institute, Methodist 
Dallas Medical Center, Dallas, TX; 2Gastroenterology, Plaza Med-
ical Center, Fortworth, TX
Background: Non alcoholic Steatohepatitis (NASH) presenta-
tion shows significant ethnic diversity in the US population . 
Our aim was to understand these differences in an area of high 
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endemicity of obesity and metabolic syndrome using the data-
base at a tertiary referral center . Methods: We conducted a 
retrospective analysis of patients who were seen and followed 
at the Liver Institute or one of our satellite clinics with a diag-
nosis of NASH based on ICD-10(K75 .81) and ICD -9(571 .8) 
codes from January 2011 to Jan 2016 . We excluded patients 
with incomplete data and those lost of follow up . Data from 
liver biopsy, imaging, labs, demographics and comorbidities 
linked to metabolic syndrome were collected . An IRB exemp-
tion was obtained for retrospective analysis of de-identified 
data . . Results: We analyzed the charts of 650 patients with 
complete information . 451 patients presented with abnormal 
LFTs ( ALT>ULN) and 437 patients presented with fatty liver 
on imaging . 62% of the entire cohort was female . The self 
reported race distribution was: Caucasian - 51%, Hispanic- 
29 .5% African-American 11 .25%, Asian- 4 .9%, Others 1%, 
Unknown-2 .8% . The median age at presentation in the cohort 
was 57 .6 years and varied in different ethnic groups with 
hispanics and Asians presenting at a younger age than others . 
Differences in BMI at presentation were minor in most racial 
groups except in Asians . 185 of the 650 patients had cirrhosis 
on presentation either on biopsy or imaging characteristics 
or signs of portal hypertension on imaging or endoscopy . In 
terms of metabolic syndrome comorbidities,291 patients had 
Diabetes, 296 patients had hypertension and 326 patients 
had hyperlipidemia - all 3 were present in 151(23%) patients . 
The ethnic distribution of bridging fibrosis or cirrhosis at pre-
sentation was Caucasian -46% Hispanic -31%, AA- 22%, 
Asians-9% . The differences in characteristics and disease sever-
ity are presented in Table1 . Conclusions: We present our anal-
ysis of a large single center tertiary referral center database of 
patients with NASH .This is a very representative cohort in the 
Southwest region of the US in terms of ethnic mix . Both Asians 
and Hispanic Americans tend to present at a younger age . 
29% of patients at presentation had cirrhosis highlighting the 
need for early referral and fibrosis assessment in these patients .

Ethnic Diversity in NASH at presentation
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Nonalcoholic steatohepatitis (NASH) or high probability 
of fibrosis based on noninvasive marker panels (APRI, 
FIB-4, NFS) at disease presentation is associated with 
increased all-cause mortality in patients with nonalco-
holic fatty liver disease (NAFLD)
Nghiem B. Ha2,1, Richard H. Le1, Sam Trinh1, Michael D. Nguyen1, 
Benjamin Yip3,1, Joseph K. Hoang1, Mindie H. Nguyen1; 1Division 
of Gastroenterology and Hepatology, Stanford University Medical 
Center, Palo Alto, CA; 2School of Medicine, University of Califor-
nia, Davis, Sacramento, CA; 3Department of Internal Medicine, 
University of California, Irvine, Irvine, CA
Purpose: NAFLD is associated with higher risk of liver-related 
complications and mortality, but ethnicity-related natural history 
data remains limited . We aim to examine disease presentation 
and natural history of NAFLD in an ethnically diverse cohort . 
Methods: We analysed a retrospective cohort of 872 consec-
utive NAFLD patients (246 Asians, 436 Caucasians, and 190 
Hispanics) seen at a medical center from 1999-2009 by eth-
nicity . NAFLD was diagnosed by imaging/histological evalu-
ation . Exclusion criteria: viral/drug-induced hepatitis, heavy 
alcohol use, or inflammatory/genetic liver disease . Study 
endpoints: development of NASH, cirrhosis, decompensation, 
liver cancer, and death . Results: Asians were more likely male 
with a lower mean BMI (28 .2±5 .2 vs 33 .6±8 .2,p<0 .001) . 
Majority of Hispanics were female (69%) and presented at 
a younger age (42±14 vs . 48±14 years,p<0 .001) . More 
Asians had hyperlipidemia (55% vs 40-51%,p=0 .01) and 
hypercholesterolemia (29% vs 18-25%,p=0 .03); however, all 
three groups had similar rates of hypertension (54-60%), dia-
betes (30-40%), and coronary artery disease (11-14%) . All 
three groups had similar low/intermediate/high probability of 
fibrosis per AST to Platelet Ratio and Fibrosis-4 score . Asians 
were less likely to have high probability of fibrosis per NAFLD 
Fibrosis Score (5% vs 12-19%,p<0 .001) . Multivariate analysis 
demonstrated that older age (OR=1 .04,95%CI=1 .02-1 .05), 
higher BMI (OR=1 .06,95%Cl=0 .53-1 .60), diabetes 
(OR=2 .73,95%Cl=1 .81-4 .14) and Hispanic ethnicity 
(OR=1 .75,95%CI=1 .05-2 .91) were significantly associated 
with NASH/high probability of fibrosis at baseline . Median 
follow-up was 85(6-274) months . All three groups had similar 
12-year cumulative incidence rates of NASH (5-8%,p=0 .11), 
cirrhosis (3-8%,p=0 .99), decompensation (3-7%,p=0 .41), 
and all-cause mortality (4-9%,p=0 .39) . In multivariate Cox 
proportional hazard models also inclusive of age, sex, BMI, 
diabetes, and ethnicity, NASH/high probability of fibrosis at 
baseline was significantly associated with development of cir-
rhosis (HR=4 .27,95%CI=1 .35-13 .51,p=0 .01) and all-cause 
mortality (HR=2 .72,95%CI=1 .19-6 .22,p=0 .02) . All-cause 
mortality among patients with NASH/high probability of fibro-
sis was estimated to be 13 .7/1000 person-years compared 
to patients with NAFLD/low probability of fibrosis (4 .5/1000 
person-years,p=0 .004) . Conclusion: Despite differences in dis-
ease presentation, disease sequelae from NAFLD to NASH, 
cirrhosis, decompensation, and all-cause mortality was simi-
lar among Asians, Caucasians, and Hispanics . Patients with 
NASH/high probability of fibrosis at disease presentation may 
benefit from closer disease monitoring to reduce mortality .
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Evaluation of non-invasive markers for the diagnosis of 
nonalcoholic steatohepatitis
Natsuko Kobayashi, Takashi Kumada, Hidenori Toyoda, Toshifumi 
Tada; Ogaki Municipal Hospital, Oogaki, Japan
Background and aim Nonalcoholic fatty liver disease (NAFLD) 
is one of the common liver diseases in both Western and Asian 
countries . Liver biopsy is the gold standard for definitive diag-
nosis of non-alcoholic steatohepatitis (NASH) . However liver 
biopsy is painful, costly, and has a risk of bleeding . Several 
laboratory markers including C-reactive protein (CRP), adi-
ponectin, cytokeratin 18 (CK18), and hyaluronic acid (HA) 
are reportedly useful for differentiating NASH from non-alco-
holic fatty liver (NAFL) . However, few reports compared these 
markers in the identical patients . We investigated the utility 
of non-invasive markers for the diagnosis of NASH . Methods 
A total of 229 NAFLD patients who underwent liver biopsy 
were investigated . The NASH or NAFL was diagnosed by the 
Matteoni classification (type 1 and 2 were classified as NAFL 
and type 3 and 4 were classified as NASH) . We measured 
following markers in addition to routine laboratory examina-
tion in these patients; HA, type IV collagen7s, total CK 18 and 
fragmented CK18 (fCK18), adiponectin, human tissue inhibi-
tor of metalloproteinase-1 (hTIMP-1), matrix metallopeptidase 
2 (MMP2), branched chain amino acid/tyrosine molar ratio 
(BTR), AST/ALT, APRI, FIB-4index, Forns index, and NAFLD 
fibrosis score . We investigated the ability of these markers to 
predict NASH from NAFLD . Results 140 patients were diag-
nosed as NASH histologically . 72 NASH patients had degree 
0-2 fibrosis (F0-2), and 68 patients had degree 3-4 fibrosis (F3-
4) according to Brunt classification . Multiple logistic regression 
analysis identified HA (Odds ratio [OR]: 1 .014 95%CI: 1 .002-
1 .026 P=0 .024), FIB-4index (OR: 2 .097 95%CI: 1 .177-3 .735 
P=0 .012), and fCK18 (OR: 1 .002 95%CI: 1 .001-1 .002 
P<0 .001) as factors independently associated with diagno-
sis of NASH . AUROCs of HA, FIB-4index, and fCK18 for the 
diagnosis of NASH were 0 .77 (95%CI: 0 .71-0 .83), 0 .76 
(95%CI: 0 .69-0 .82), and 0 .72 (95%CI: 0 .65-0 .78), respec-
tively . FIB-4index (OR: 1 .907 95%CI: 1 .063-3 .419 P=0 .03) 
and fCK18 (OR: 1 .002 95%CI: 1 .001-1 .002 P<0 .001) could 
differentiate NASH and NAFL even excluding patients with 
NASH with advanced fibrosis (F3-4) . AUROCs of FIB-4index 
and fCK18 for diagnosis of NASH with mild fibrosis (F0-2) 
from NAFLD were 0 .703 (95%CI: 0 .63-0 .77) and 0 .704 
(95%CI: 0 .63-0 .77), respectively . Conclusions Several labo-
ratory markers are useful to predict NASH from patients with 
NAFLD . FIB-4index and fCK18 have an ability to predict the 
NASH even focusing on NASH with mild fibrosis .
Disclosures:
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Cytokeratin 18 and Transient Elastography with Con-
trolled Attenuation Parameter as Screening Tools for 
Nonalcoholic Steatohepatitis in HIV Mono-Infected 
Patients
Amine Benmassaoud, Marc Deschenes, Peter Ghali, Lynda Len-
nox, Philip Wong, Marina B. Klein, Giada Sebastiani; Medicine, 
McGill University Health Centre, Montreal, QC, Canada
Background: Persons living with HIV are at high risk of nonalco-
holic steatohepatitis (NASH) . However, data on NASH in HIV 
mono-infection are scarce . Methods: We conducted a prospec-
tive screening study of prevalence and predictors of NASH in 

unselected HIV mono-infected patients by the serum biomarker 
cytokeratin 18 (CK-18) and transient elastography (TE) with 
associated controlled attenuation parameter (CAP) . Patients 
with significant alcohol intake or coinfection with hepatitis B or 
C were excluded . NASH was defined as presence of fatty liver 
(CAP >238 dB/m) and CK-18 >246 U/L . Those cases defined 
as NASH were offered a liver biopsy . Significant liver fibro-
sis and cirrhosis (stage 2 and 4 out of 4, respectively) were 
defined as TE measurement ≥7 .1 and ≥13 kPa, respectively . 
Predictors of NASH were determined using multivariable logis-
tic regression analysis . Results: 159 consecutive HIV mono-in-
fected patients (median age 52 .7, IQR 46-58 .8 years; 81 .5% 
men; median CD4 count 605, IQR 451-798 cell/uL; 90% on 
antiretrovirals) were included . Fatty liver and NASH were diag-
nosed in 49 .7% and 9 .4% of cases, respectively . Significant 
liver fibrosis and cirrhosis were more frequent in patients with 
NASH than those without NASH (see Figure; p<0 .001) . After 
adjusting for age and BMI, elevated ALT (OR=12 .4, 95% CI 
2 .9-54 .1; p=0 .001) and TE measurement >7 .1 (OR=7 .8, 95% 
CI 1 .9-31 .8; p=0 .004) were independent predictors of NASH . 
13 out of 15 patients with a non-invasive diagnosis of NASH 
agreed to undergo a liver biopsy and histology confirmed 
NASH in all cases . Conclusion: NASH diagnosed by CK-18 
and TE with CAP is very frequent in HIV mono-infected persons, 
particularly in case of elevated ALT and TE measurement . A 
non-invasive diagnostic strategy employing these non-invasive 
tools can help early identification of NASH and initiation of 
interventions by reducing the need for liver biopsy in persons 
living with HIV .
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Controlling HIV using cART contributes to metabolic dis-
order and hepatic steatosis
Raphael Mohr, Christoph Boesecke, Robert Schierwagen, Car-
olynne Schwarze-Zander, Jan-Christian Wasmuth, Jürgen K. Rock-
stroh, Jonel Trebicka; Internal Med 1, University Hospital Bonn, 
Bonn, Germany
Objectives: Available data on the prevalence of hepatic steato-
sis (HS) in a real-life HIV-infected population are scarce and 
discrepant . Controlled attenuation parameter (CAP) determi-
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nation is accurate in identifying significant hepatic steatosis 
(fat accumulation in >10% of hepatocytes) . The aim of this 
study was to assess the prevalence and factors associated with 
significant hepatic steatosis in HIV-infected patients . Methods: 
364 HIV-infected patients were included in this prospective, 
cross-sectional study . All patients underwent controlled atten-
uation parameter (CAP) determination . Steatosis was classi-
fied as S1,(significant steatosis) in CAP>238 dB/m, S2 in 
CAP>260 dB/m, S3 in CAP>292 dB/m . Logistic regression 
and cox-regression uni- and multivariate analyses were per-
formed to analyze the associations between HS and demo-
graphics, metabolic data, virologic factors and antiretroviral 
therapy . Results: 287 (79%) were HIV mono-infected, 20 (6%) 
were HBsAg-positive, 57 (16%) were anti-HCV-positive, of 
which 31 (54%) had achieved sustained virologic response 
(SVR) . Significant hepatic steatosis was detected in 149 (41%) 
patients (S1:29%, S2:34%, S3:37%) . Interestingly, less severe 
steatosis was observed in patients with a longer duration of 
known HIV-infection [10 (0-29) vs . 12 (0-29) yrs; p = 0 .031] 
and longer cART naïve periods [2 (0-20) vs . 3 (0-21) yrs; p = 
0 .037] . As expected, patients with significant steatosis showed 
higher mean HbA1c levels [5 .3 (2 .7-8 .1) vs . 5 .5 (3 .6-11 .4) 
%; p = 0 .015], higher mean BMI [23 (15-41) vs . 26 (19-38) 
kg/m2; p < 0 .001], higher triglycerides [153 (28-1549) vs . 
228 (43-1193) mg/dl; p < 0 .001] and lower HDL cholesterol 
[50 (8-127) vs . 45 (18-100) mg/dl; p = 0 .002] compared to 
patients without steatosis . Interestingly, multivariate analysis 
revealed that while BMI was independently associated with 
steatosis [OR, 1 .24; 95% CI, 1 .12-1 .37; p < 0 .001], longer 
cART-naïve periods [HR, 0 .90; 95% CI, 0 .83-0 .94; p < 0 .001] 
were associated with less hepatic steatosis development . No 
impact on severity of steatosis was identified for any antiretro-
viral drug class . Conclusions: Hepatic steatosis is highly prev-
alent among HIV-infected patients . Obesity is an independent 
predictor of steatosis development, while suppression of viral 
replication might contribute to hepatic steatosis, which however 
was not related to antiretroviral drugs known to cause meta-
bolic changes .
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Utility of the NAFLD Fibrosis Score in Predicting 
Advanced Fibrosis in a Predominantly Latino Population
Aradhna Seth2, Maya Balakrishnan2,4, Shilpa Jain3, Gagan K. 
Sood1,4; 1Department of Surgery, Division of Abdominal Trans-
plantation/ Transplant Hepatology, Baylor College of Medicine, 
Houston, TX; 2Department of Medicine, Baylor College Of Med-
icine, Houston, TX; 3Department of Pathology, Baylor College of 
Medicine, Houston, TX; 4Division of Gastroenterology and Hepa-
tology, Baylor College of Medicine, Houston, TX
Background: Among ethnic groups in the United States, the 
highest estimated prevalence of non-alcoholic fatty liver dis-
ease (20-25%) is observed among Latinos . The NAFLD fibrosis 
score (NFS) is a widely used tool for prediction of fibrosis 
among patients with NAFLD . However the NFS was vali-
dated in predominantly Caucasian study populations and its 
accuracy for prediction of advanced fibrosis among Latinos 
is uncertain . Therefore we undertook this study to determine 

the diagnostic accuracy of NFS for advanced fibrosis among 
a population comprised predominantly of Latino adults with 
NAFLD . Methods: This was a retrospective cross-sectional study 
among 137 adults with NAFLD who underwent liver biopsies 
between 2010-2014 in Ben Taub General Hospital (Houston, 
TX) . Exclusion criteria were: evidence of heavy alcohol use 
(>30 g/day in men; >20 g/day in women), secondary liver 
disease, drug induced liver injury, or HIV infection . The NFS 
was calculated from labs obtained within three months of liver 
biopsy and compared to histologic stage of fibrosis . Statis-
tical Analysis Software (SAS®) and Microsoft Excel used to 
calculate descriptive statistics, area under the receiver-operat-
ing curve (AUROC), sensitivity, specificity, negative predictive 
value (NPV), and positive predictive value (PPV) . Results: The 
overall mean age and BMI were 47± 11 .9 years and 32 ± 
6 .7kg/m2 respectively; 77% (n=105) were Latino and 78% 
(n=107) women; 50% were diabetic (n=69) . Forty percent had 
advanced fibrosis (n=55) . Patients with advanced fibrosis were 
older (p=0 .026), had lower platelets (p< 0 .001) and albumin 
(p< 0 .001) and higher NFS (p<0 .001) compared to patients 
with mild fibrosis . Using a low NFS cutoff of -1 .455, the NPV 
and PPV were 69 % and 77 % in Latinos vs 85% and 60% in 
overall group . Using a high NFS cutoff of 0 .676, the NPV and 
PPV were 85 and 59 % in Latinos vs 70% and 81% in overall 
group . The diagnostic accuracy of the NFS for advanced fibro-
sis was AUROC= . 0 .77 [95% CI =0 .6819,0 .8757] in Latinos 
vs AUROC 0 .80 [95% CI=0 .7278, 0 .8788] in overall group . 
Using the NFS, liver biopsy could have been avoided in 63% 
of patients overall and 64% in the Latino subgroup .Conclusion: 
NAFLD fibrosis score can reliably exclude advanced fibrosis in 
high proportion of Latino patients with NAFLD, allowing liver 
biopsy to be used in more directed manner .
Disclosures:
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1181
Nonalcoholic Fatty Liver Disease is Associated with 
Coronary Artery Calcification: a Systematic Review and 
Meta-Analysis
Veeravich Jaruvongvanich2, Anawin Sanguankeo1, Kamonkiat 
Wirunsawanya2, Sikarin Upala1; 1Bassett Medical Center, Coo-
perstown, NY; 2University of Hawaii, Honolulu, HI
Background: Whether nonalcoholic fatty liver disease (NAFLD) 
is related to subclinical artherosclerosis is unclear . Coronary 
artery calcium scanning (CAC) is the robust predictor of cor-
onary events in the asymptomatic individuals . Several recent 
studies have investigated the association between NAFLD 
and this surrogate marker . Thus, we conducted a systematic 
review and meta-analysis to better characterize the associa-
tion between NAFLD and CAC . Methods: A comprehensive 
search of the databases of the MEDLINE and EMBASE was 
performed from inception through May 2016 . The inclusion cri-
terion was the observational studies’ assessment of the associ-
ation between NAFLD and CAC in adult subjects . Pooled odds 
ratio (OR) and 95% confidence interval (CI) from multivariate 
model with confounder adjustment were calculated using a 
random-effect, generic inverse variance method . The between-
study heterogeneity of effect-size was quantified using the Q 
statistic and I2 . Results: Data were extracted from 15 studies 
(all cross-sectional studies) involving 35,409 subjects . NAFLD 
is significantly associated with CAC > 0 (Figure 1) and CAC > 
100 with pooled OR of 1 .41 (95% CI 1 .24-1 .61, Pheterogeneity 
= 0 .01, I2=57%) and 1 .24 (95% CI 1 .02-1 .52, Pheterogeneity = 
0 .09, I2=42%) . The association between NAFLD and CAC > 0 
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was stronger in women than men (P between sex = 0 .017) . Con-
clusions: NAFLD is also associated with coronary calcification 
independent of traditional risk factors, obesity and metabolic 
syndrome in asymptomatic individuals and this association was 
appeared to be stronger in women .

Meta-analysis of NAFLD and coronary artery calcium >0
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Exercise training mediates lipid infiltration of skeletal 
muscle and contributes to improve pathogenesis of 
NAFLD
Hirokazu Takahashi1, Yoichiro Kitajima2,1, Yoshihito Kubotsu1,2, 
Satoshi Oeda3, Keizo Anzai1, Yuichiro Eguchi3; 1Department of 
Metabolism and Endocrinology, Faculty of Medicine, Saga Uni-
versity, Saga, Japan; 2Clinical Gastroenterology, Eguchi Hospital, 
Ogi, Japan; 3Liver Center, Faculty of Medicine, Saga University, 
Saga, Japan
Background and aim  Physical exercise has beneficial effects 
on metabolic homeostasis . Exercise training increases the skel-
etal muscle mass, decreases lipid infiltration in skeletal muscle 
and contributes to improve insulin resistance and NAFLD . We 
aimed to analyze the actual impact of changes of the skeletal 
muscle after exercise training on NAFLD . Method Longitudi-
nal study was performed in 60 patients (30 males) who were 
diagnosed as fatty liver disease by abdominal ultrasound at 
Saga University Hospital and affiliate facilities . Patients with a 
drinking history (≥ 20 g/day of alcohol), viral hepatitis, auto-
immune liver diseases or malignant disease were excluded . 
Patients performed exercise as 27 metabolic equivalent tasks 
(METs)/ week for 6 months . Food intake was adjusted as 25 
kcal/kg bodyweight . We evaluated the abdominal lumbar 
muscle area by CT imaging and obtained skeletal muscle area 
index (SAI; lumbar muscle area (cm2)/ height (cm)2) . Lipid 
infiltration of the skeletal muscle (intramuscular adipose tissue 
content, IMAC) and of liver (liver-spleen ratio, L/S ratio) was 
also measured by CT imaging-based technique . Factors which 
contributed to improve L/S ratio and ALT were identified by 
multiple regression model . Result Exercise training decreased 
IMAC in 46 patients (76 .7%) with decreased BMI, decreased 
fasting plasma glucose, decreased ALT and improved L/S ratio 
(p < 0 .001, respectively) while 14 patients without decrease 
of IMAC failed to improve these parameters . Exercise training 
increased SAI in 16 patients with decreased BMI, decreased 
ALT and improved L/S ratio; however, interestingly, 46 non-re-
sponders of SAI also showed significant improvement of these 
parameters . Decrease of IMAC (t value: 3 .92, p < 0 .001) 
and increase of SAI (t value: 2 .52, p = 0 .014) significantly 
correlated to improvement of ALT level . Decrease of IMAC 
was independent factor to improve L/S ratio (t value: 4 .83, p 

< 0 .001) while there was no significant correlation between 
increase of SAI and improvement of L/S ratio . Conclusion  
Although increased skeletal muscle mass was not a factor to 
improve liver steatosis in NAFLD, decreased lipid infiltration 
in skeletal muscle contributes to improve liver steatosis as well 
as ALT level in our exercise training program for NAFLD . Lipid 
infiltration of skeletal muscle could be an indicator of the exer-
cise training effect on NAFLD and possible therapeutic target 
of NAFLD .
Disclosures:
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Elevated hepatic SPARC levels are associated with 
increased risk of hepatocellular injury in severely obese 
patients with non-alcoholic fatty liver disease.
Guillermo Mazzolini2, Catalina Atorrasagasti2, Agostina M. 
Onorato2, Estanislao Peixoto2, Martin Schlattjan1, Svenja Sydor1, 
Jan-Peter Sowa1, Guido Gerken1, Ali Canbay1; 1Department of 
Gastroenterology and Hepatology, University Hospital Essen, 
Essen, Germany; 2Gene Therapy Laboratory, Instituto de Investiga-
ciones Medicas Aplicadas, Universidad Austral-CONICET, Buenos 
Aires, Argentina
Background and aims: Mechanisms that control progression 
from simple steatosis to steato-hepatitis and fibrosis in patients 
with non-alcoholic fatty liver disease (NAFLD) are still matter 
of investigation . SPARC, a secreted matricellular protein, is 
over-expressed in the liver under chronic injury . Contribution 
of SPARC accumulation to disease severity, and mechanisms 
involved, are largely unknown in NAFLD . We assessed the 
hypothesis that SPARC is increased in livers with more necrosis 
and inflammation and therefore at high risk of fibrosis . Meth-
ods: qrt-PCR, immunohistochemistry, and ELISA were employed 
to localize and quantify changes in SPARC in 62 morbidly 
obese patients with NAFLD and in a mouse model of diet-
induced-NASH . Results were correlated with the severity of 
liver disease and progression from simple steatosis to NASH . 
Results: In obese patients 2 subgroups were identified with 
either high SPARC expression (n=20) or low SPARC expres-
sion (n=42) in liver tissue . High expression of SPARC paral-
leled more extensive hepatocellular necrosis, necroptosis, and 
increased pro-fibrogenic factors . In line with these findings, in 
the NASH animal model SPARC knockout mice were protected 
from inflammatory injury, and showed less inflammation and 
fibrosis . Conclusions: SPARC accumulation is associated with 
more severe liver injury and fibrogenic processes in NAFLD . 
SPARC may be a promising diagnostic and therapeutic target 
to monitor progression in NAFLD patients .
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The following people have nothing to disclose: Guillermo Mazzolini, Catalina 
Atorrasagasti, Agostina M . Onorato, Estanislao Peixoto, Martin Schlattjan, 
Svenja Sydor, Jan-Peter Sowa, Guido Gerken, Ali Canbay



596A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

1184
The Role Of Genetic Variability Of PNPLA3 (rs738409) 
On Predispotion To Non-Alcoholic Fatty Liver Disease In 
Lean Patients
Ramazan Idilman1, Senem C. Karatayli2, Fatih Karakaya1, Onur 
Keskin1, Bilge Gozukara1, Berna Savas3, Mithat Bozdayi2, Atilla 
Halil Elhan1, Cihan Yurdaydin1; 1Gastroenterology, Ankara Uni-
versity School of Medicine, Ankara, Turkey; 2Ankara University 
Hepatology Institue, Ankara, Turkey; 3Pathology, Ankara Univer-
sity School of Medicine, Ankara, Turkey
Background/Aims: Patients with normal body mass index 
(BMI) present non-alcoholic fatty liver disease (NAFLD) and 
designated as lean NAFLD . The aims of the present study were 
to investigate the role of genetic variability of the patatin-like 
phospholipase domain-containing 3 (PNPLA3) on predisposi-
tion to NAFLD and disease severity in lean NAFLD patients . 
Material and Methods: A total of 219 consecutive NAFLD 
patients and 151 healthy controls were assessed . DNA was 
extracted from peripheral blood, and a single nucleotide poly-
morphism was assessed by PCR-DNA sequencing . Results: 
At the time of the diagnosis, the median BMI was 29 .3 kg/
m2 (36% were obese, 11% were lean) . The median NAS of 
the available 174 liver biopsies was 5 .0, and a histological 
diagnosis of NASH was obtained in 60% . The frequency dis-
tribution of the GG genotype of the PNPLA3 was significantly 
higher in NAFLD patients than in healthy controls (p=0 .01) . In 
patients with NAFLD, the GG genotype was associated with 
lower platelets counts (p<0 .05), the presence of steatohepatitis 
(p<0 .05) and hepatic fibrosis (p<0 .05) compared to the CC 
and CG genotypes . In subgroup analysis of NAFLD patients, 
23 patients (11%) were lean-NAFLD . The presence of diabetes 
mellitus, insulin resistance, hypertension and hyperlipidemia 
were slightly higher in obese patients compare to lean patients 
(p>0 .05) . However, serum aminotransferases levels were 
slightly higher in lean patients . Median serum AST and GGT 
levels were 32 .5 U/L (range: 19-102 U/L) vs 30 .0 U/L (range: 
4-133 U/L) (p=0 .575), and 38 U/L (range: 13-111 U/L) vs 35 
U/L (range: 10-442 U/L) (p=0 .51), respectively . The presence 
of liver fibrosis was slightly more common in lean NAFLD than 
that of in obese NAFLD patients (59% vs 49%, p=0 .441) . 
The GG genotype was slightly more prevalent in lean NAFLD 
patients compared to obese NAFLD patients (57 .0% vs 46 .0%, 
p=0 .610) . When compare to lean (n=13) and obese NAFLD 
patients (n=89) with GG genotype, serum aminotransferases 
levels were slightly higher in lean patients with GG genotype 
compared to obese patients with GG genotype . Median serum 
AST and GGT levels were 37 .0 U/L (range: 21-102 U/L) vs 
30 .0 U/L (range: 13-111 U/L) (p=0 .543), and 44 U/L (range: 
15-111 U/L) vs 34 U/L (range: 10-442 U/L) (p=0 .216), 
respectively . Lean NAFLD patients with GG genotype had 
slightly more fibrotic liver than that of obese NAFLD patients 
(67% vs 54%, p=0 .723) . Conclusion: Patients with GG geno-
type of rs738409 polymorphism in PNPLA3 are more likely to 
develop NAFLD in lean patients as well as in obese patients . 
The GG genotype was associated with more severe liver dis-
ease both in obese and also in lean NAFLD patients .
Disclosures:
Cihan Yurdaydin - Advisory Committees or Review Panels: Janssen, Roche, 
Merck, Gilead, AbbVie; Speaking and Teaching: BMS
The following people have nothing to disclose: Ramazan Idilman, Senem C . 
Karatayli, Fatih Karakaya, Onur Keskin, Bilge Gozukara, Berna Savas, Mithat 
Bozdayi, Atilla Halil Elhan
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Probiotic VSL#3 improves liver histology in patients with 
nonalcoholic fatty liver disease – A proof of concept 
study. 
Ajay K. Duseja1, Subrat K. Acharya2, Manu Mehta1, Shruti 
Chhabra2, . Shalimar2, Satyavati Rana3, Ashim Das5, Siddhartha 
Datta Gupta4, Radha K. Dhiman1, Yogesh K. Chawla1; 1Hepa-
tology, Post Graduate Institute of Medical Education & Research, 
Chandigarh, India; 2Department of Gastroenterology and Human 
Nutrition, All India Institute of Medical Sciences, New Delhi, India, 
New Delhi, India; 3Department of Gastroenterology, Post Gradu-
ate Institute of Medical Education & Research, Chandigarh, India; 
4Department of Pathology, All India Institute of Medical Sciences, 
New Delhi, India, New Delhi, India; 5Department of Histopathol-
ogy, Post Graduate Institute of Medical Education & Research, 
Chandigarh, India
Introduction – Pharmacological treatment of nonalcoholic fatty 
liver disease (NAFLD) is still evolving . There is no randomised 
human study with histological end point in adults with the use 
of probiotic VSL#3 (De Simone Formulation; Mix of Lactic acid 
bacteria and Bifidobacteria) in patients with NAFLD . Aim of the 
present study was to evaluate the efficacy of probiotic VSL#3 
in adult patients with NAFLD . Methodology – In a two-centre, 
prospective, double blind, placebo controlled, randomised, 
proof of concept study, 39 patients with liver biopsy proven 
NAFLD were randomized into two groups (Clinical Trials Reg-
istry India - CTRI/2008/091/000074) . All patients gave a 
written informed consent and study had the approval of the 
respective institutes’ ethics committee . Group 1 (n=19, M=13, 
mean age=38 ±10 yrs) received standard medical treatment 
(SMT) with life style modifications and oral probiotic VSL#3 (2 
caps t .i .d; 675 Billion CFU/day) for one year; group 2 (n=20, 
M=15, mean age-33±6 yrs) received SMT + identical placebo 
(2 caps t .i .d) for one year . Primary objective of the study was 
the histological improvement in NAFLD activity score (NAS), its 
components or hepatic fibrosis and secondary objectives were 
improvement in serum ALT and cytokine profile . Results – Ten 
out of 19 patients (52 .6%) in VSL#3 group and 5 out of 20 
(25%) in placebo group underwent a repeat liver biopsy at 
one year . In comparison to baseline, even though there was no 
significant improvement in hepatic steatosis; hepatocyte bal-
looning (p=0 .036), lobular inflammation (p=0 .003) and NAS 
score (p=0 .007) improved significantly at 1 year in VSL#3 
group . When compared to placebo, the improvement in NAS 
score was significantly higher in the VSL#3 group (4 .3±1 .6 
to 2 .7±0 .9 vs 4 .2±1 .9 to 3 .2±2 .1, p=0 .004) with significant 
difference in improvements in individual components of hepa-
tocye ballooning (p=0 .05) and hepatic fibrosis (p=0 .018) . 
In addition to histological improvement, there was significant 
improvement in serum ALT (45 .0±29 .6 vs 68 .0±40 .6 IU/L; 
p=0 .046), leptin (3 .9±1 .3 vs 5 .7±2 .3ng/ml, p=0 .006) and 
TNF-α (107 .7±94 .3 vs 243 .1±167 .1pg/ml, p=0 .016) in 
VSL#3 group in comparison to placebo at 1 year . Conclu-
sions - In this proof of concept study, patients with NAFLD man-
aged with lifestyle modifications + probiotic VSL#3 showed 
significant improvement in liver histology . VSL#3 also improved 
serum ALT and cytokine profile in patients with NAFLD .
Disclosures:
The following people have nothing to disclose: Ajay K . Duseja, Subrat K . Acha-
rya, Manu Mehta, Shruti Chhabra,  . Shalimar, Satyavati Rana, Ashim Das, 
Siddhartha Datta Gupta, Radha K . Dhiman, Yogesh K . Chawla
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1186
Comparison of non-invasive markers for assessing 
fibrosis in Asian patients with non-alcoholic fatty liver 
disease
Hye Won Lee, Beom Kyung Kim, Seung Up Kim, Do Young Kim, 
Sang Hoon Ahn, Kwang-Hyub Han, Jun Yong Park; Yonsei Univer-
sity College of Medicine, Seoul, Korea (the Republic of)
Background/aims: The prevalence of non-alcoholic fatty liver 
disease (NAFLD) is increasing worldwide . We investigated 
whether liver stiffness (LS) and controlled attenuation param-
eter (CAP), assessed using transient elastography (TE), could 
assess liver steatosis and fibrosis accurately . Methods: A total 
of 214 patients who underwent liver biopsy and concomitant 
TE were recruited from a tertiary hospital in Korea and ana-
lyzed between November 2011 and December 2014 . Liver 
fibrosis was assessed using AST to Platelet Ratio Index (APRI), 
NAFLD fibrosis score, and Fibrosis-4 (FIB-4) . Results: The study 
population were separated into a control group (n = 103) 
and a NAFLD group (n = 111) based on liver biopsy results . 
Patients with NAFLD had a mean age of 39 .7 years and there 
was a male predominance (n = 85, 76 .6%) . The accuracy of 
CAP for detecting steatosis grade, assessed by the area under 
the receiver operating curve (AUROC), was 0 .882, 0 .906, 
and 0 .870 for ≥S1, ≥S2, and ≥S3, respectively . The optimal 
cut-off values for steatosis were 248 dB/m for S1, 281 dB/m 
for S2, and 315 dB/m for S3 . Moreover, the AUROC for LS 
for detecting fibrosis grade were 0 .887, 0 .958, and 0 .986 
for ≥F2, ≥F3, and ≥F4, respectively . The optimal cut-off values 
for fibrosis in patients with NAFLD were 7 .65 dB/m for F2, 
8 .75 dB/m for F3, and 14 .45 dB/m for F4 . The sensitivity 
and specificity of the optimal cut-off values for detecting ≥ F3 
and ≥ F4 were good (F3: 100% and 72%, respectively, and 
F4: 80 .0 and 98 .0%, respectively), and were better than other 
noninvasive markers, including APRI, NAFLD fibrosis score, 
and FIB-4 . Approximately 24 (21 .6%) patients with NAFLD 
showed discordance between TE and histology . The predictive 
factors for discordance were age, body mass index (BMI), and 
the grade of steatosis . Conclusion: TE resulted in the accurate 
detection of not only steatosis but also fibrosis in patients with 
NAFLD . In addition, TE had better sensitivity and specificity for 
detecting advanced fibrosis and cirrhosis than other noninva-
sive markers .
Disclosures:
The following people have nothing to disclose: Hye Won Lee, Beom Kyung Kim, 
Seung Up Kim, Do Young Kim, Sang Hoon Ahn, Kwang-Hyub Han, Jun Yong 
Park

1187 ♦
Reconstruction of the biliary tree using primary in vitro 
propagated extra-hepatic cholangiocytes and biode-
gradable scaffolds
Fotios Sampaziotis1,2, Miguel Cardoso de Brito2, Steve Sawiak3, 
Maria J. Gómez-Vázquez4, Natalie L. Berntsen12, Olivia C. 
Tysoe2, Daniel Ortmann2, Alessandro Bertero2, Johannes Bargehr5, 
Mariëlle C. Zonneveld2, Marianne T. Pedersen6, Matthias Paw-
lowski5, Nikitas Georgakopoulos2, Loukia Yiangou2, Edmund M. 
Godfrey7, Sara S. Upponi7, Richard Gieseck8, Casey Rimland2, 
Ingrid Simonic9, Susan Davies10, Kim B. Jensen6, Sanjay Sinha5, 
William Gelson11, Graeme J. Alexander5, Espen Melum12, Nich-
olas R. Hannan13, Kourosh Saeb-Parsy2, Ludovic Vallier2; 1Hepa-
tology, Cambridge University Hospitals NHS Foundation Trust, 
Hitchin, United Kingdom; 2Surgery, Cambridge University, Cam-
bridge, United Kingdom; 3Clinical Neurosciences, University of 
Cambridge, Cambridge, United Kingdom; 4Pathology, University 
of Cambridge, Cambridge, United Kingdom; 5Medicine, University 
of Cambridge, Cambridge, United Kingdom; 6Biotech Research 
and Innovation Centre, University of Copenhagen, Copenha-
gen, Denmark; 7Radiology, Cambridge University Hospitals NHS 
Foundation Trust, Cambridge, United Kingdom; 8Laboratory of 
Parasitic Diseases, National Institute of Allergy and Infectious Dis-
eases, Bethesda, MD; 9Medical Genetics Laboratories, Cambridge 
University Hospitals NHS Foundation Trust, Cambridge, United 
Kingdom; 10Histopathology, Cambridge University Hospitals NHS 
Foundation Trust, Cambridge, United Kingdom; 11Hepatology, 
Cambridge University Hospitals NHS Foundation Trust, Cam-
bridge, United Kingdom; 12Norwegian PSC research center, Clinic 
for Specialized Medicine and Surgery, Oslo University Hospital, 
Rikshospitalet, Oslo, Norway; 13Center for Biomolecular Sciences, 
University of Nottingham, Nottingham, United Kingdom
Background: The treatment of extra-hepatic bile duct disorders 
such as biliary atresia, primary sclerosing cholangitis and bil-
iary strictures is limited to liver transplantation or hepatojeju-
nostomy due to the lack of healthy tissue suitable for biliary 
reconstruction . Objectives: 1 . Development of a platform for 
large-scale in vitro expansion of native cholangiocytes 2 . Use 
of these cells for the generation of bioengineered biliary tissue 
and performance of a biliary reconstruction in vivo Methods: 
Primary human cholangiocytes were isolated from deceased 
organ donors (n=8) . 3D culture of the cells was based on our 
established protocol for the maturation and maintenance of 
stem cell derived cholangiocytes . Extrahepatic Cholangiocyte 
Organoids (ECOs) were seeded on bioengineered Polyglycolic 
Acid (PGA) scaffolds to generate a bio-artificial biliary tissue . 
A model of extrahepatic biliary injury (EHBI) was generated 
by compromising the integrity of the biliary tree in immunodefi-
cient NSG mice through a longitudinal incision in the gallblad-
der wall . ECO-populated PGA scaffolds (n=8) were sutured in 
place to repair the wall defect . Acellular scaffolds (n=2) and 
fibroblast populated scaffolds (n=5) were used as negative con-
trols . Results: ECOs express key biliary markers such as CK7, 
CK19, GGT, CFTR and maintain their functional properties in 
vitro, including ALP, GGT, CFTR activity . Transcriptomic analy-
ses revealed close correlation between ECOs and primary chol-
angiocytes (r:0 .92) . ECOs seeded on PGA scaffolds formed 
structures resembling biliary tissue maintaining their functional 
properties and marker expression . All animals undergoing bili-
ary reconstruction with ECO-populated scaffolds (n=8) survived 
for up to 3 months, with integration of the cells in the biliary 
epithelium, while all animals transplanted with acellular PGA 
scaffolds (n=2) died within 24 h (P=0 .0027, log-rank test) . 3 of 
5 animals receiving fibroblast-populated scaffolds survived but 
none of the transplanted gallbladders were successfully recon-
structed and the biliary epithelium was replaced by fibrotic 



598A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

tissue . The patency of the reconstructed biliary tree was con-
firmed using magnetic resonance cholangiopancreatography 
(MRCP) . Conclusion: Biliary epithelial cells derived from the 
extrahepatic biliary tree can be effectively propagated in vitro, 
while maintaining their transcriptional and functional identity . 
The regenerative potential of ECOs is further illustrated by their 
capacity to organize into a bioengineered functional biliary 
epithelium and rescue an EHBI murine model . To our knowl-
edge, this is the first report of an organ reconstruction using 
human primary cells expanded in vitro .
Disclosures:
Ludovic Vallier - Stock Shareholder: DefiniGEN
The following people have nothing to disclose: Fotios Sampaziotis, Miguel 
Cardoso de Brito, Steve Sawiak, Maria J . Gómez-Vázquez, Natalie L . Bernt-
sen, Olivia C . Tysoe, Daniel Ortmann, Alessandro Bertero, Johannes Bargehr, 
Mariëlle C . Zonneveld, Marianne T . Pedersen, Matthias Pawlowski, Nikitas 
Georgakopoulos, Loukia Yiangou, Edmund M . Godfrey, Sara S . Upponi, Richard 
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1188 ♦
Contribution of Jagged1/Notch Signaling to Murine 
Fibrotic Liver Regeneration through Possible Dedifferen-
tiation of Mature Hepatocytes
Yasuhiro Nakano1,2, Sachie Nakao1,2, Hideaki Sumiyoshi1,2, 
Kenichiro Mikami2,6, Yuri Tanno2, Daigo Kasahara1,3, Hiroshi 
Kimura3, Tadashi Moro1,7, Akihide Kamiya1,5, Katsuto Hozumi1,4, 
Yutaka Inagaki1,2; 1Center for Matrix Biology and Medicine, Tokai 
University Graduate School of Medicine, Isehara, Japan; 2Depart-
ment of Regenerative Medicine, Tokai University School of Med-
icine, Isehara, Japan; 3Department of Mechanical Engineering, 
Tokai University School of Engineering, Hiratsuka, Japan; 4Depart-
ment of Immunology, Tokai University School of Medicine, Isehara, 
Japan; 5Department of Molecular Life Sciences, Tokai University 
School of Medicine, Isehara, Japan; 6Department of Gastroenter-
ology and Hematology, Hirosaki University Graduate School of 
Medicine, Hirosaki, Japan; 7Research Laboratory, Minophagen 
Pharmaceutical Co., Ltd., Zama, Japan
Background & Aims. The liver is well known to possess high 
regenerative capacity . However, its regeneration is often 
impaired in patients with liver cirrhosis . Although progenitor 
cell recruitment has been implicated in the regeneration of 
fibrotic liver, the origin and nature of such hepatic progenitor 
cells (HPC) are not fully understood . On the other hand, recent 
studies using genetic lineage tracing analysis indicate that 
dedifferentiation of mature hepatocyte plays an important role 
in injured/fibrotic liver regeneration . In the present study, we 
show that Jagged1/Notch signaling accelerates this dediffer-
entiation process and contributes to the regeneration of fibrotic 
liver . Materials & Methods. Liver fibrosis was induced in wild 
type and Jagged1 conditional knockout (Jag1 cKO) mice by 
repeated carbon tetrachloride (CCl4) injections . Excised liver 
specimens were subjected to immunohistochemical staining 
and quantitative gene expression analyses of fibrosis-related 
molecules and HPC markers . The survival rates and the extent 
of cell proliferation were compared between the wild type and 
Jag1 cKO mice during the regenerative process alter partial 
hepatectomy of fibrotic liver . Primary mature hepatocytes were 
co-cultured with quiescent or activated hepatic stellate cells 
(HSC), and their dedifferentiation to alpha-fetoprotein (AFP)-ex-
pressing HPC were evaluated using a Notch inhibitor or HSC 
obtained from Jag1 cKO mice . Results. A significant number of 
AFP-positive cells with features of HPC and high proliferative 
ability were detected along the fibrous septa after repeated 
CCl4 injections to wild type mice . The septal myofibroblasts 
highly expressed a Notch ligand, Jagged1, and the Notch 

signal was activated in adjacent AFP-expressing HPC . Studies 
with Jag1 cKO mice demonstrated that Jagged1 deletion sup-
pressed the mobilization and proliferation of AFP-positive HPC 
in fibrotic liver tissue and decreased the survival rate of CCl4-
treated fibrotic mice, but not untreated normal animals, after 
partial hepatectomy . Consistent with these in vivo results, cell 
culture experiments indicated that increased Jagged1 expres-
sion in activated HSC up-regulated AFP expression in the co-cul-
tured hepatocytes . This dedifferentiation of hepatocytes was 
suppressed by adding a Notch inhibitor to the culture media or 
using HSC obtained from Jag1 cKO mice . Conclusion. These 
results indicate that Jagged1/Notch signaling contributes to the 
regeneration of fibrotic liver through possible dedifferentiation 
of mature hepatocytes . They provide insight into a novel import-
ant role of Jagged1/Notch signaling in liver pathophysiology .
Disclosures:
The following people have nothing to disclose: Yasuhiro Nakano, Sachie Nakao, 
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1189
Functional maintenance of direct converted hepatocyte–
like cells with 3D printing technique
JinHyouk Lim1, Kyo Jin Kang1, Dongho Choi1, Su A Park2, Heung 
Mo Yang3, Dongwook Han4, Jaemin Jeong1, Hyeryeon Jeon1; 
1Hanyang university, Seoul, Korea (the Republic of); 2Korea Insti-
tute of Machinery and Materials, Seoul, Korea (the Republic of); 
3Sungkunkwan University College of Medicine, Seoul, Korea (the 
Republic of); 4Kunkuk University, Seoul, Korea (the Republic of)
Aims: To deal with the liver failure at the end stage, liver trans-
plantation is ultimately the only treatment at the terminal stages 
of disease . However, the demand for liver transplantation is 
more than number of provision cadaveric livers or liver tissues 
from living donors . Hence, developing the way of acquiring 
hepatocytes has been considered as an important research-
ing issue for decades . In recent, direct conversion technology 
has been developed for generating induced hepatocyte-like 
cells (iHeps) through ectopically expressing liver-specific 
transcription factors . On the other hands, tissue-engineering 
including ‘3-dimensional (3D) bioprinting technology’ has 
been advanced for organ-like structures and thereby capturing 
the complexity of in vivo environments . Therefore, we herein 
report the reconstruction of 3D bioprinted hepatic architecture 
for recapitulating the microenvironment in liver by using the 
iHeps as a source of hepatocytes . Methods: To generate iHeps, 
mouse embryonic fibroblasts (5 x 104 cells) were transduced 
with pMX retroviruses expressing individual hepatic transcrip-
tion factors, Hnf4a and Foxa3 . After 48 h, the cells were fur-
ther cultured in hepatocyte culture medium (HCM) on Type I 
collagen-coated dish for inducing lineage transition toward 
iHeps . For 3D bioprinting, the iHeps encapsulated with 3% 
alginate hydrogel, and then extruded through nozzle pressure . 
After crosslinking with calcium chloride, hepatic structure was 
formed with 25 mm x25 mm . Results: After 8 ~ 10 days of 
transduction, we observed epithelial iHep colonies with high 
proliferation rate . Upon several passaging, the number of the 
fibroblasts was reduced, while the iHeps grew dominant on the 
dish . Both qPCR and immunofluorescence analyses revealed 
that iHeps shared typical hepatic gene and protein expression 
profiles with liver tissue . Moreover, iHeps also had functional 
characteristics as hepatocytes such as glycogen storages and 
xenobiotic activity . Through 3D bioprinting method, we can 
efficiently construct multiple layered-3D hepatic structures . Inter-
estingly, we found that mimicking the 3D hepatic structure not 
only assists the iHeps to stably repopulate, but also enhanced 
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hepatic gene expression profiles of iHeps . Conclusions: Com-
bining 3D bioprinting technology with iHep generation pro-
tocol may be a realistic option for overcoming the problems 
including donor shortage and surgical complications of liver 
transplantation, and thereby offers a new paradigm in the field 
of liver regenerative medicine .
Disclosures:
The following people have nothing to disclose: JinHyouk Lim, Kyo Jin Kang, 
Dongho Choi, Su A Park, Heung Mo Yang, Dongwook Han, Jaemin Jeong, 
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Mechanisms of the beneficial effects of MSC on human 
hepatocytes for use in the treatment of acute liver fail-
ure: Tunneling nanotube-based transfer of MSC mito-
chondria to hepatocytes.
Raquel Fernandez-Dacosta1, Anil Dhawan2, Charlotte A. Lee1, 
Valeria Iansante1, Simon Walker2, Sharon Lehec1,2, Emer Fitz-
patrick2, Celine Filippi2; 1Dhawan Lab, Institute of Liver Studies, 
King’s College London, London, United Kingdom; 2King’s College 
Hospital NHS Foundation Trust, London, United Kingdom
 Introduction: Intraperitoneal transplantation of encapsulated 
primary human hepatocytes is an emerging therapy for chil-
dren with acute liver failure . However, sustaining the function 
of cryopreserved hepatocytes isolated from marginal grafts 
remains a challenge . Mesenchymal stromal cells (MSC) 
enhance hepatocyte viability and metabolism, through mech-
anisms not yet fully understood . MSC have been reported to 
rescue different types of injured cells by transfer of functional 
mitochondria through actin-based nanostructures called tunnel-
ing nanotubes (TNT) .Therefore, we hypothesized that MSC res-
cue hepatocyte function via TNT-based mitochondria transfer . 
Objectives: to (i) assess if a TNT-based transfer of mitochondria 
occurs between MSC and hepatocytes; (ii) to study TNT com-
position, and (iii) to determine if TNT inhibition stops mitochon-
dria transfer and affects MSC trophic effects on hepatocytes . 
Materials and Methods: Mitochondrial transfer from MSC to 
hepatocytes was followed over 24h of co-culture using FACS 
as well as live- and fixed-cell microscopy, after staining of MSC 
mitochondria with a mitochondria-targeted red fluorescent die 
(MitoTracker Red) . TNT presence in the co-cultures was stud-
ied by fluorescent microscopy . Characterization of TNT was 
performed by immunofluorescence to detect actin and tubulin 
expression . TNT-disruption was tested by dosing actin polym-
erization inhibitors: Latrunculin A (LatA) and Cytochalasin D 
(CytD) . MTT and Annexin V/PI assays were used to assess 
LatA/CytD cytotoxicity . Mitochondrial transfer after TNT inhibi-
tion was quantified by FACS . Results: Hepatocytes containing 
red fluorescent mitochondria were detected as early as 2h after 
co-culture onset, using live microscopy (n=3) and confirmed by 
FACS (n=3), with statistical significance at 4 and 6h of co-cul-
ture (21±6 and 27 .6±10%, p<0 .05 vs monocultures) . TNT con-
taining MSC mitochondria were observed between co-cultured 
MSC and hepatocytes (Fig .1) . Actin was identified as the main 
TNT structural component . 0 .5μM LatA achieved TNT inhibition 
without cytotoxic effect on the cells, leading to a decrease in 
the number of hepatocytes with MSC mitochondria . Conclu-
sion: Our preliminary studies show that MSC are able to trans-
fer mitochondria to primary hepatocytes through actin-based 
TNT, which might be the responsible mechanism for the benefi-
cial effects of MSC on hepatocyte function . This data is helpful 
to further advance our knowledge to use co-transplantation of 
MSC and hepatocytes in the treatment of liver disease . Trans-
fection of MSC with a mitochondria-targeted red fluorescent 

protein (DsRed) is currently being performed to further confirm/
infirm these results .
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Platelet rich plasma enhances adipose-derived mesen-
chymal stem cell therapeutic effects for liver cirrhosis in 
mice 
Nhung H. Truong1,2, Nam H. Nguyen1, Trinh V. Le1, Huy M. Le3, 
Nghia Huynh3, Dat Q. Ngo3, Thanh V. Nguyen4, Aixuan Holter-
man5, Ngoc K. Phan1,2, Phuc V. Pham1,2; 1Laboratory of stem cell 
research and application, University of Science, Vietnam National 
University, Ho Chi Minh city, Ho Chi Minh, Viet Nam; 2Faculty 
of Biology and Biotechnology, University of Science, VNU-HCM, 
Ho Chi Minh, Viet Nam; 3University of Medicine and Pharmacy, 
HCM city, Vietnam, Ho Chi Minh, Viet Nam; 4Nguyen Tat Thanh 
University, Ho Chi Minh city, Vietnam, Ho Chi Minh, Viet Nam; 
5Department of Surgery/Pediatric Surgery, Peoria, IL, USA, Univer-
sity of Illinois College of Medicine, Peoria, IL
Background: Mesenchymal stem cells (MSC) can proliferate 
and differentiate into hepatocytes as potential cell sources for 
cirrhosis treatment . Studies showed that platelet rich plasma 
(PRP) may enhance liver regeneration . We test the hypothesis 
that PRP co-administration enhances MSC treatment for mouse 
cirrhosis . Method: Male Swiss mice were treated orally with 
olive oil or CCl4 for 11 weeks . PRP were obtained from healthy 
mice . Mouse adipose-derived stem cells (mADSCs) from 3 
weeks CCl4 mice were cultured for 3 passages (P3-mADSCs) 
prior to transfer by tail vein injection with or without PRP into 
11 weeks CCl4 mice . Liver and serum were harvested at 7 and 
21 days after transplantation . Hepatocyte-enriched markers 
and ECM gene expression were characterized using q-RT-PCR . 
MSC markers, hepatocyte-enriched proteins and fibrosis were 
evaluated by flow cytometry and/or immunohistochemistry . 
Mice were divided into 6 groups (n=10 each group) . 1) nor-
mal, 2) cirrhotic, 3) cirrhotic /PBS; 4) cirrhotic/PRP (0 .2 ml/
mice with PRP from healthy mice), 5) cirrhotic/mADSCs (5 x 
105 cells/mice), and 6) cirrhotic/mADSC-PRP . Result: mAD-
SCs were highly positive with CD44, CD90 and CD105 . Rel-
ative to normal liver cells, P3-mADSCs highly expressed Alb, 
Ck18, Ck19, Tnf, c-met, Cyp1a1, Afp, Muc1, Ldl receptor; 
and are strongly positive for Cyp1a1 (98 .21±1 .57%) and Hgf 
(95 .55±3 .11%); moderately positive for alfa-fetoprotein, Aat 
and Alb . After transplantation, transplanted cells into CCl4-
treated mice were found in the 21 days liver . Compared 
to mADSCs, mADSCs and PRP cotreatment most effectively 
improved serum AST/ALT/bilirubin and albumin levels in day 
7 cirrhotic mice (p<0 .05); and significantly down-regulated 
procollagen (104-fold less) and TGF-beta 1 (10-fold less) in 
day 21 cirrhotic liver . Histology index and collagen deposition 
were improved in 100% of mADSC/PRP- and mADSCs- cir-
rhotic mice compared to 33 .3% of PBS- or PRP- cirrhotic liver 
(p<0 .05) . Conclusion: Cultured mADSCs express hepatocyte 
markers . Injected mADSCs home to the cirrhotic liver . PRP 
coadministration enhances mADSC effects to further improve 
liver function, and further reduce fibrosis .
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Identification of pre-adult hepatic stem cell niche by 
label retaining cell assay during fetal development
Reiichiro Kuwahara1, Tatsuya Ide1, Hironori Koga1, Neil D. The-
ise2, Takuji Torimura1; 1Medicine, Kurume University School of 
Medicine, Kurume, Japan; 2Pathology and Medicine, Mount Sinai 
Beth Israel, New York, NY
Background and Aim: By label retaining cell assay in an acet-
aminophen injury model, we previously identified the most 
proximal portions of the biliary tree (canals of Hering: CoH) 
and, in addition, peribiliary hepatocytes (PbH) which were 
neighboring to CoH as locations of potential functional stem 
cell niche (Kuwahara et al, Hepatology 2008) . The aim of this 
study is to investigate the possible role of CoH and PbH in nor-
mal liver development, in the absence of injury . Methods: For 
the labeling of dividing cells in the fetal liver, BrdU was injected 
intraperitoneally to pregnant mice at 3 time points (E12, E15, 
and E19) . Postnatal mice received intraperitoneal injection of 
BrdU at the age of 6, 13, 20, 27, 34, 41, 48 and 55 days . To 
confirm the BrdU labeling in the fetal and postnatal liver, some 
mice were sacrificed 24 hours after each labeling . The other 
pregnant mice were allowed to give birth, and newborn mice 
were raised to 8 weeks old, growth and maturation of the liver 
providing the “chase” for BrdU label washout following the 
BrdU labeling and then sacrificed . Likewise, the other postna-
tally labeled mice were sacrificed at the age of 8 weeks . PbH 
and biliary cell in CoH were analyzed by double immunohisto-
chemistry (IHC) of biliary keratins (PanK)/BrdU (cell division), 
PanK/Ki-67 (proliferation) . The ratio of liver weight to body 
weight (LW/BW-R) was analyzed at every week old of mice . 
Results: The stability of BrdU labeling in the liver was confirmed 
by IHC of BrdU . The Ki67 index of postnatal mice liver showed 
that frequencies of cell proliferation of hepatocytes and bili-
ary cells in CoH were highest at the age of 7 days and then 
diminished steadily . The peaks of LW/BW-R were 5 .88% and 
5 .64% at the age of 5 weeks in both male and female mice, 
respectively . At 8 weeks post “chase”, distributions of BrdU-re-
taining PbH and biliary cells in CoH to total BrdU positive cells 
(lobular and peribiliary hepatocytes + biliary cells in CoH) 
were significantly higher in prenatally labeled liver than those 
in postnatally labeled liver . In postnatally labeled liver, these 
distributions were significantly higher in the liver with labeling 
at the age of 13 days than those in the liver with labeling at 
the age of 6, 20 and 27 days, respectively . Conclusion: These 
data support that PbH and CoH cells serve resident stem cell 
functions including contributing to parenchymal mass during 
organogenesis and early postnatal development and also sug-
gest that while these stem cell niches in adults may be quies-

cent, only activated in some kinds of injury, they are continually 
activated and contributing to cell lineages in the developing 
fetal and postnatal periods .
Disclosures:
The following people have nothing to disclose: Reiichiro Kuwahara, Tatsuya Ide, 
Hironori Koga, Neil D . Theise, Takuji Torimura

1193
Enhancement of hepatocyte differentiation from human 
embryonic stem cells by Salvianolic acid B through 
activation of Wnt signaling and inhibition of Notch sig-
naling
Jiamei Chen1,2, Mark Zern2, Ping Liu1, Yuyou Duan2; 1Shuguang 
hospital affiliated to Shanghai University of Tranditional Chinese 
Medicine, Insitute of liver disease, Shanghai University of Tran-
ditional Chinese Medicine, Shanghai, China; 2Department of 
Internal Medicine, Institute for Regenerative Cures, University of 
California Davis Medical Center, Sacramento, CA
Human embryonic stem cells-derived hepatocytes (hEH) could 
provide a powerful tool for enabling cell-based therapies in the 
clinic, and studying the mechanisms underlying human liver 
development and disease, testing the efficacy and safety of 
pharmaceuticals . However, current in vitro protocols yield hEH 
with low levels of liver functions relative to adult primary human 
hepatocytes . Here, we investigated the potential of Salvianolic 
acid B (Sal B), an active pharmaceutical compound present in 
Salvia miltiorrhiza, exerting an antifibrotic effect in previous 
researchs, to enhance hepatocyte differentiation from human 
embryonic stem cells (hESCs) . hESCs line, H9 was used in 
our standard differentiate protocol . After treatment with Sal 
B, albumin expression was consistently increased, as deter-
mined by qPCR, ELISA and Westen-blot, indicating that Sal B 
might promote hepatocyte differentiation process . Expression 
of a large number of important phase I and II metabolizing 
enzymes and phase III transporters, were also increased in 
treated cells, indicating that biotransformation function would 
likely be increased . In addition, we found that expression of 
cholangiocyte marker, CK7 was significantly reduced by treat-
ment with Sal B . This suggests that one possible mechanism by 
which Sal B may promote hepatocyte differentiation is through 
inhibiting the formation of cholangiocytes . Our investigations 
further revealed the activation of Wnt pathway in Sal B-treated 
cells, as determined by up-regulation of Wnts which resulted 
in the increase of the amount of nuclear β-catenin, leading to 
the increase of TCF1, and its downstream targets, cyclin D1 
and c-myc . Notch receptors (Notch1, Notch4), Notch ligands 
(Jagged1and Jagged2), Notch receptor targets (Hes1, 5), 
were down-regulated in treated cells, suggesting that Notch 
pathway was inhibited . Numb, a direct transcriptional target 
of the Wnt signalling pathway and a negative regulator of 
Notch pathway, was up-regulated, indicating that its up-regula-
tion is consistent with activation of Wnt signaling and suppres-
sion of Notch signaling . Thus, our study demonstrated that the 
enhancement of hepatocyte differentiation is mediated through 
activation of Wnt signaling pathway and inhibition of Notch 
pathway by Sal B . In conclusion, Sal B can promote hepato-
cyte differentiation from hESCs . This demonstrates that Sal B 
treatment appears to enhance our efforts to generate mature 
hepatocytes for cell-based therapeutics and for pharmacologi-
cal and toxicological studies .
Disclosures:
The following people have nothing to disclose: Jiamei Chen, Mark Zern, Ping 
Liu, Yuyou Duan
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1194
Clinical study of liver regenerative therapy of cirrhosis 
using autologous adipose tissue-derived stromal cells 
and the characterization of the obtained stromal cells.
Yoshio Sakai1, Akihiro Seki1, Hajime Sunagozaka1, Takeshi Ter-
ashima1, Kazunori Kawaguchi1, Hatsune Mochida2, Alessandro 
Nasti2, Geraldine B. Buffa1, Masatoshi Yamato2, Kosuke Ishida4, 
Masaaki Takamura2, Soichiro Usui2, Takashi Wada3, Masao 
Honda1, Shuichi Kaneko4,1; 1Department of Gastroenterology, 
Kanazawa University, Kanazawa, Japan; 2Disease Control and 
Homeostasis, Kanazawa University, Kanazawa, Japan; 3Depart-
ment of Nephrology, Kanazawa University, Kanazawa, Japan; 
4System Biology, Kanazawa University, Kanazawa, Japan
Adipose tissue is enriched with mesenchymal stromal/stem cells . 
We conducted the clinical study for liver regenerative therapy 
of cirrhosis by intrahepatic arterial administration of freshly iso-
lated autologous adipose tissue derived stromal/stem (regener-
ative) cells (ADRCs) (UMIN000009122, NCT01062750) . We 
also characterized the obtained fresh cells (ADRCs) as well as 
the cultured expanded stromal cells (ADSCs) . [Methods] The 
objectives were cirrhosis patients who provided the written 
informed consent . The patients underwent liposuction of their 
subcutaneous adipose tissues in their abdomen or buttock . The 
obtained adipose tissues were immediately processed using the 
adipose-tissue dissociation equipment (Celution®, Cytori Thera-
peutics Inc .) to obtain autologous ADRCs . The designated num-
ber of cells (3 .3x10^5/Kg (n=2), 6 .6x10^5/Kg (n=2)) were 
infused through the catheter positioned at the hepatic artery . 
Safety evaluation was assessed 1 month after the treatment . 
Surface antigen of ADRCs and cultured cells (ADSCs) were 
assessed by FACS . Serum cytokine/chemokine concentration 
was measured by Bio-Plex® . We also analyzed gene expres-
sion of the freshly isolated ADRCs compared to the cultured 
ADSCs by DNA microarray . [Result] Four liver cirrhosis patients 
were enrolled, (HI-01(type C), HI-03 (type C), HI-04 (NASH), 
HI-05(type B)) . The number of infused ADRCs were 2 .2x10^7 
~ 4 .4x10^7 . Among ADRCs and ADSCs, 10 .3 ~45 .8 % 
and 80 .998 .9% of cells, respectively, expressed the mesen-
chymal stem cell surface marker CD44 . No severe adverse 
events occurred . Three among 4 treated patients improved 
serum albumin concentration during 36 months after treatment . 
Serum HGF, M-CSF, MIF, IL18, and IL-6 were elevated in all 4 
patients one day after treatment . The surplus ADRCs after treat-
ment were successfully expanded and the spindle-like shape of 
mesenchymal stem cell was observed . Gene expression profile 
analysis using clusters analysis showed the two distinct clus-
ters discerning ADRCs from ADSCs, completely, regardless of 
the patient’s etiologies of cirrhosis . The freshly isolated ADRCs 
were shown to involve inflammatory features, suggesting that 
they were related to immunomodulatory biological effects .
[Conclusion] Intrahepatic arterial administration of autologous 
freshly isolated ADRCs with immunomodulatory biological 
effects were confirmed to be safely conducted without serious 
adverse events .
Disclosures:
Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., Co ., 
Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., Inc, 
Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., Inc, 
Takeda ., Co ., Inc, Otsuka„ÄÄPharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer 
Japan, Eli lilly Japan
The following people have nothing to disclose: Yoshio Sakai, Akihiro Seki, Hajime 
Sunagozaka, Takeshi Terashima, Kazunori Kawaguchi, Hatsune Mochida, Ales-
sandro Nasti, Geraldine B . Buffa, Masatoshi Yamato, Kosuke Ishida, Masaaki 
Takamura, Soichiro Usui, Takashi Wada, Masao Honda

1195 ♦
Therapeutic targeting of Hsp90 alleviates liver macro-
phage-specific NLRP3 inflammasome activation in alco-
holic liver injury
Daniel Bullock, Asmita Choudhury, Pranoti Mandrekar; Medicine, 
University of Massachusetts Medical Center, Worcester, MA
Background/Aims: Inflammasomes are multimeric protein com-
plexes that respond to PAMPs or DAMPs that serve as a scaf-
fold to promote cleavage of pro-caspase-1 and subsequent 
active IL-1β and IL-18 production . Previous studies show activa-
tion of NLRP3 inflammasome in alcoholic liver disease (ALD) . 
Further the role of stress-mediated protein heat shock protein 
90 (hsp90) as a chaperone for NLRP3 inflammasome scaffold 
was identified . Studies in our laboratory have demonstrated 
that chronic alcohol induces hsp90 and its inhibition allevi-
ates alcoholic liver injury . Here we hypothesize that hsp90 is 
required for alcohol mediated NLRP3 inflammasome activity 
in the liver, specifically in macrophages/Kupffer cells and its 
therapeutic targeting reduces active IL-1β in the alcoholic liver . 
Methods: C57/BL/6J mice were subjected to 2 weeks and 6 
weeks of chronic-single binge or chronic-multiple binge alco-
hol feeding respectively . Specific hsp90 inhibitor, 17-DMAG 
was injected intraperitoneally either every alternate day (5mg/
kg) or at the end of the alcohol feeding (50mg/kg) . Whole 
livers were harvested and subjected to inflammasome qPCR 
and IL-1β ELISA . Hepatocytes and liver macrophages were iso-
lated at the end of the feeding and NLRP3 and IL-1β analyzed . 
For mechanistic studies, bone marrow derived macrophages 
(BMDM) were differentiated in vitro and stimulated with LPS 
± ATP and DMAG (0 .5μM-2 .0μM) or directly heat shocked 
and stimulated with ATP, and analyzed for inflammasome 
mRNA and protein . Results: Chronic alcohol mediated induc-
tion of NLRP3 expression (p<0 .002) was observed in alcohol 
exposed whole livers and restricted to isolated liver macro-
phages/Kupffer cells, but not hepatocytes . Inhibition of hsp90, 
using 17-DMAG significantly inhibited NLRP3 (p<0 .01), ASC 
(p<0 .01) and pro-caspase-1 (p<0 .002) in liver macrophages 
exposed to chronic alcohol in vivo . Bioactivity of 17-DMAG 
in the liver was confirmed by induction of hsp70 expression . 
Further 17-DMAG decreased chronic alcohol-binge induced 
IL-1β protein in whole livers (p<0 .001) . In vitro studies reveal 
that 17-DMAG and heat shock (induction of hsp70 indepen-
dent of hsp90 inhibition) reduced active IL-1β (p<0 .0002) and 
caspase-1 cleavage in BMDM, demonstrating that both inhi-
bition of hsp90 and induction of hsp70 can prevent robust 
NLRP3 inflammasome signaling . Conclusion: Our results sup-
port our hypothesis that hsp90 is crucial in alcohol mediated 
NLRP3 inflammasome activation which is restricted to liver mac-
rophages . Overall we demonstrate clinical relevance of hsp90 
inhibition in preventing NLRP3 inflammasome and active IL-1β 
production, and predict protective function of hsp70/hspA1A 
in ALD .
Disclosures:
The following people have nothing to disclose: Daniel Bullock, Asmita Choud-
hury, Pranoti Mandrekar
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1196
Mechanisms that Control Cyp4a10 and Cyp4a14 
Expression by Nuclear Receptor SHP and Rev-Erbα in 
Alcoholic Fatty Liver
Zhihong Yang1,2, Yi Huang1, Will Bogaert1, Li Wang1,2; 1Uni-
versity of Connecticut, Storrs, CT; 2Veterans Affairs Connecticut 
Healthcare System, West Haven, CT
Background & aims: Extensive alcohol consumption results in 
alcoholic fatty liver (ALF) disease and alcoholic hepatitis . This 
study aims at identifying new regulators of ALF . Methods: The 
ethanol-binge model (NIAAA model) was used . In short, two 
month-old C57BL/6 (WT) and nuclear receptor Shp-/- mice 
were fed with the Lieber-DeCarli diet containing 5% ethanol 
ad libitum or pair-fed with an isocaloric control diet for 10 
days . On day 11, mice were oral-gavaged with a single dose 
of 5g of ethanol (EtOH) or maltose dextrin (CTRL) per kg of 
body weight . After an original period of nine hours, the serum 
and liver samples were then collected every six hours for the 
following twenty-four hours . The samples were subjected to 
RNA-seq analysis . Other methods include: qPCR, Western blot, 
serum and liver lipid analysis, dual-luciferase reporter assay, 
AAV8 virus transduction and shRNA knockdown . Results: ALF 
induced by ethanol-binge in WT mice were diminished in Shp-
/- mice, as determined by oil-red O and H&E staining, and 
analysis of serum and liver lipid profile . RNA-seq revealed a 
group of cycling transcripts that were highly increased in WT 
liver fed with ethanol but not in Shp-/- mice, including Cyp4a10 
and Cyp4a14 . Alcohol also induced Cyp4a10 and Cyp4a14 
expression in WT but not Shp-/- MEFs . Both Cyp4a10 and 
Cyp4a14 expression showed a circadian rhythmic change 
in WT mice fed with control liquid diet, and their rhythm was 
shifted after the ethanol feeding and by overexpression of 
Shp . Luciferase reporter assay revealed that Cyp4a10 and 
Cyp4a14 promoter activities were inhibited by Rev-Erbα, and 
Shp repressed the inhibition of Rev-Erbα . Knockdown of Rev-
Erbα by AAV8-shRNA increased Cyp4a10 and Cyp4a14 
expression, whereas overexpressing Rev-Erbα repressed 
Cyp4a10 and Cyp4a14 in mouse liver . In addition, Rev-
Erbα agonist SR9009 blocked the induction of Cyp4a10 and 
Cyp4a14 by ethanol . Conclusions: The activation of Cyp4a10 
and Cyp4a14 by ethanol may contribute to ALF in WT mice . 
The expression of Cyp4a10 and Cyp4a14 is controlled by 
circadian clock regulators Rev-Erbα and Shp .
Disclosures:
The following people have nothing to disclose: Zhihong Yang, Yi Huang, Will 
Bogaert, Li Wang

1197
FOXO3-dependent, M1-selective hepatic macrophage 
apoptosis is a normal mechanism that allows the liver to 
tolerate alcohol with minimal or no inflammation
Zhuan Li, Jie Zhao, Steven A. Weinman; Department of Internal 
Medicine, University of Kansas Medical Center, Kansas City, KS
Alcoholic hepatitis is a severe form of alcohol-induced liver 
inflammation that occurs only infrequently after heavy drinking 
and almost never in the setting of a previously normal liver . 
This suggests that the liver has mechanisms that normally pre-
vent alcohol-induced inflammation . We have previously shown 
that alcohol treatment converts the transcription factor FOXO3 
into a pro-apoptotic factor and this somehow serves to pro-
tect the liver from alcohol-induced inflammation . In this study 
we aimed to examine the mechanisms of FOXO3-mediated 
liver protection . Methods: Wild-type (wt) and FOXO3-/- mice 
were administered ethanol either with a single gavage (5g/

kg) or by feeding a Lieber-DeCarli ethanol-containing diet (5% 
vol/vol) for 10 days . In some cases mice received a single 
dose of LPS (10μg/mouse) via intraperitoneal injection . Liver 
and serum samples were collected and analyzed by histol-
ogy, RT-PCR, TUNEL staining, and ELISA assays . Results: Acute 
ethanol gavage to wt mice resulted in massive intrahepatic 
macrophage apoptosis as evidenced by TUNEL positivity and 
50% decreases of macrophage marker F4/80 and CD68 
mRNA . This macrophage loss was entirely FOXO3-dependent 
and did not occur in FOXO3-/- mice . Macrophage apoptosis 
was type specific . Acute alcohol gavage only decreased M1 
specific markers but had no effect on M2 markers . We next 
examined mouse peritoneal macrophages in vitro . INF-γ dif-
ferentiated macrophages (M1) from wt mice underwent apop-
tosis in response to LPS . FOXO3-/- M1 macrophages and IL-4 
differentiated (M2) macrophages from either wt or knock out 
mice did not undergo apoptosis after LPS treatment . Finally 
we examined the effects of chronic ethanol feeding on mice . 
Ten-day feeding had no effect on hepatic macrophage num-
ber or M1/M2 ratio in wt mice but increased the M1/M2 
ratio in FOXO3-/- mice . After 10 days of alcohol feeding we 
treated wt and FOXO3-/- mice with LPS . The alcohol exposure 
produced an anti-inflammatory effect in wt mice with reduced 
LPS-induced production of pro-inflammatory cytokines (such as 
TNF-a, IL-6 and IL-1b) and no change in ALT . In FOXO3-/- mice, 
the same alcohol exposure produced a pro-inflammatory effect 
with increased production of TNF-a, IL-6, IL-1b and a 5-fold 
increase in ALT in response to the same LPS challenge . Conclu-
sions: FOXO3-dependent, M1-specific macrophage apoptosis 
is a novel mechanism that allows the intrahepatic macrophage 
population to change and become more anti-inflammatory in 
response to alcohol exposure . This helps to generate hepatic 
alcohol tolerance . Defects in FOXO3-depdendent apoptosis 
block this adaptation and sensitize the liver to inflammatory 
injury in response to alcohol .
Disclosures:
The following people have nothing to disclose: Zhuan Li, Jie Zhao, Steven A . 
Weinman
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Restoration of bile acid homeostasis improves alcoholic 
liver disease in mice 
Phillipp Hartmann1, Angela Horvath1, Peng Chen1, Caroline T. 
Seebauer1, Ana Cristina Llorente-Izquierdo1, Lirui Wang1, Yazen 
Alnouti2, Derrick E. Fouts3, Lei Ling4, Stephen J. Rossi4, Alex M. 
DePaoli4, Ruth T. Yu5, Michael Downes5, Ronald M. Evans5, David 
A. Brenner1, Bernd Schnabl1; 1University of California San Diego, 
La Jolla, CA; 2University of Nebraska Medical Center, Omaha, 
NE; 3J. Craig Venter Institute, Rockville, MD; 4NGM Biopharma-
ceuticals, Inc., South San Francisco, CA; 5The Salk Institute, La 
Jolla, CA
Background: Alcoholic liver disease (ALD) is associated with 
intestinal dysbiosis . The aim of this study was to identify a 
mechanism of how changes in the intestinal microbiota con-
tribute to ALD . Methods and Results: Metagenomic sequencing 
of intestinal contents demonstrated that chronic ethanol feed-
ing in mice is associated with an overrepresentation of bacte-
rial genomic DNA encoding choloylglycine hydrolase, which 
deconjugates intestinal bile acids . Using a Lieber-DeCarli alco-
hol feeding model for 8 weeks, targeted metabolomics con-
firmed an increased amount of unconjugated bile acids in the 
small intestine . Unconjugated bile acids are rapidly absorbed 
by nonionic diffusion in the jejunum . Mediated by a lower 
FXR activity in enterocytes of the terminal ileum, lower FGF15 
protein secretion resulted in increased hepatic Cyp7a1 protein 
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expression and increased bile acid synthesis . Total plasma and 
hepatic bile acid levels were elevated after chronic ethanol 
feeding . Depletion of the commensal microbiota with non-ab-
sorbable antibiotics, decreased hepatic Cyp7a1 expression 
and reduced alcoholic liver disease in mice, suggesting that 
increased bile acid synthesis is dependent on gut bacteria . To 
restore enterohepatic circulation of bile acids, we used a phar-
macological intervention with the intestine-specific FXR agonist 
fexaramine, which is not absorbed after oral gavage and does 
not show any systemic FXR stimulation . Daily gavage of fex-
aramine reduced hepatic Cyp7a1 protein expression following 
chronic ethanol feeding . Fexaramine treatment protected mice 
from ethanol-induced liver injury, characterized by reduced 
plasma ALT, hepatic triglycerides and inflammation . As a sec-
ond precision target approach, we counterbalanced the effects 
of reduced FGF15 with an adeno-associated virus (AAV) 
expressing the human non-tumorigenic FGF19-variant V97 in 
mice . AAV expressing GFP was used as control . A prevention 
(AAV was injected 2 weeks prior to ethanol feeding) and inter-
vention trial (AAV was injected 3 weeks after ethanol feeding 
was started) was performed . In both trials, overexpression of 
FGF19 reduced hepatic Cyp7a1 expression and ethanol-in-
duced liver disease . Absorption and hepatic metabolism of 
ethanol were not affected by either of our approaches . Conclu-
sion: Chronic ethanol feeding causes an overexpression of bile 
acid deconjugating enzymes in the intestinal microbiota, result-
ing in significant alterations of bile acid profiles . Precision-tar-
geted interventions with the intestinal FXR-agonist fexaramine 
and the FGF19-variant V97 restored bile acid homeostasis and 
reduced ethanol-induced liver disease in mice .
Disclosures:
Lei Ling - Employment: NGM Biopharmaceuticals, Inc .; Stock Shareholder: NGM 
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Stephen J . Rossi - Employment: NGM Biopharmaceuticals, Inc; Stock Share-
holder: NGM Biopharmaceuticals, Inc
Alex M . DePaoli - Employment: NGM Biopharmaceuticals
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Osteopontin ablation drives hematopoietic stem cell 
mobilization and increases hepatic iron contributing to 
alcoholic liver disease
Fernando Magdaleno1, Xiaodong Ge1, Holger Fey2, Chuck C. 
Blajszczak1, M. Isabel Fiel3, Costica Aloman2, Natalia Nieto1,2; 
1Pathology, University of Illinois at Chicago, Chicago, IL; 2Med-
icine, University of Illinois at Chicago, Chicago, IL; 3Pathology, 
Icahn School of Medicine at Mount Sinai, New York, NY
Background & Aim: Although it has been shown that hema-
topoietic stem cells (HSCs) restore injured parenchyma, the 
continuous mobilization of bone marrow-derived HSCs into the 
liver could contribute to alcoholic liver disease (ALD) . To date, 
the mechanisms underlying HSCs mobilization from the bone 
marrow (BM) to the liver and its contribution to ALD remain 
poorly defined . Osteopontin (OPN) is a matricellular protein 
and a negative regulator of HSC proliferation that controls 
HSC lodgment and retention . Thus, the aim of this study was 
to investigate the role of OPN in restricting HSCs mobilization 
into the liver and its contribution to ALD . Methods: We ana-
lyzed young (14-16 wks .) and old (>1 .5 yrs .) wild-type (WT) 
littermates and global Opn knockout (Opn-/-) mice for the pres-
ence of BM mobilization into the liver . In addition, 10 wks . old 
WT and Opn-/- mice were chronically fed with either the control 

or the ethanol Lieber-DeCarli diet for 7 wks . BM, blood, spleen 
and liver were analyzed by polychromatic flow cytometry for 
HSC progenitors and neutrophils . Chemokines, growth factors 
and cytokines were measured in serum and liver . H&E staining 
and scoring, Prussian blue staining for ferric iron deposits and 
Naphthol AS-D chloroacetate esterase staining for neutrophils 
were performed in liver sections . Results: Myeloid progenitor 
cells, CD34+ and CD127+ hematopoietic cells were lower in 
the BM from young compared to old Opn-/- mice, which dis-
played significant hepatosplenomegaly compared to their age-
matched WT littermates . Opn-/- mice had significantly elevated 
Kitl mRNA levels albeit similar expression of Cxcr4 and Sdf-1α 
mRNAs . Hepatic chemokine (C-X-C motif) ligand 1 (CXCL1), 
macrophage inflammatory protein 1 alpha (MIP1α) and 
chemokine (C-C motif) ligand 5 (CCL5) as well as granulocyte 
colony-stimulating factor (G-CSF) and macrophage colony-stim-
ulating factor (M-CSF) were increased in Opn-/- mice suggest-
ing potential engraftment of HSCs from the BM into the liver . 
Furthermore, Opn-/- mice had reduced transferrin receptor (TfR) 
expression accompanied with increased Epo and decreased 
Hamp mRNA expression, which are central players in iron 
homeostasis and iron uptake . Indeed, Opn-/- mice showed iron 
deposits in the liver and in the BM but were absent in WT 
littermates . Ethanol-fed Opn-/- mice showed significant hepatic 
neutrophil infiltration and hemosiderin compared to WT mice . 
As a result, ethanol feeding caused greater liver injury in Opn-
/- compared to WT mice . Conclusion: Opn ablation promotes 
HSC mobilization, neutrophil infiltration and iron deposits in 
the liver; therefore, enhancing the severity of ALD .
Disclosures:
The following people have nothing to disclose: Fernando Magdaleno, Xiaodong 
Ge, Holger Fey, Chuck C . Blajszczak, M . Isabel Fiel, Costica Aloman, Natalia 
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Superior Long-Term Survival following Liver Transplan-
tation in Patients with Alcoholic Liver Disease
George Cholankeril1,2, Ryan B. Perumpail3, Menghan Hu4, 
Avin Aggarwal3, Andy Liu5, Eric R. Yoo6, Satheesh Nair7, Aijaz 
Ahmed3; 1Roger Williams Medical Center, Providence, RI; 2Inter-
nal Medicine, Boston University School of Medicine, Boston, MA; 
3Division of Gastroenterology and Hepatology, Stanford Univer-
sity School of Medicine, Stanford, CA; 4Biostatistics, Brown Uni-
versity School of Public Health, Providence, RI; 5Transplantation, 
California Pacific Medical Center, San Francisco, CA; 6Medicine, 
University of Illinois College of Medicine, Chicago, IL; 7Medicine, 
University of Tennessee Health Science Center, Memphis, TN
Background and Aims: Alcoholic liver disease (ALD), the sec-
ond leading indication for liver transplantation (LT) worldwide, 
is facing a resurgence in the United States (U .S .) . We inves-
tigated the temporal trends and outcomes of ALD-related LT 
in the U .S . Methods: We conducted a retrospective cohort 
study utilizing the United Network for Organ Sharing registry 
from 2003 to 2014 to evaluate the frequency of ALD-related 
LT . Etiology-specific survival following LT, with a focus on the 
top three indications for LT, was evaluated with Kaplan Meier 
methods and multivariate Cox proportional hazards models . 
Results: Overall, 63,061 adult patients underwent LT from 
2003-2014, including 9,470 ALD (15 .02%), 20,782 hepatitis 
C virus (HCV) (32 .96%), and 8,266 nonalcoholic steatohepa-
titis (NASH) (13 .11%) . From 2003 to 2014, the number of LT 
secondary to ALD increased by 55%, whereas LT secondary 
to HCV increased by 33% . Among the top three indications 
for LT, the lowest 1-year, 3-year and 5-year post-transplant sur-
vival was noted among patients with HCV . The highest 1-year, 
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3-year, and 5-year post-transplant survival was noted among 
patients with ALD (1-year = 90 .95%; 95% CI, 90 .38–91 .53; 
P <  .001 vs HCV; 3-year = 85 .37%; 95% CI, 84 .66–86 .08; 
P <  .001 vs HCV; 5-year = 81 .82%; 95% CI, 81 .05–82 .61; 
P <  .001 vs HCV) . On multivariate Cox proportional hazards 
modeling, patients with ALD had significantly higher post-trans-
plant survival compared to HCV patients (HR, 0 .80; 95% CI, 
0 .76–0 .84; P <  .001) . Conclusion: Among the top indications 
for LT, ALD has the highest long-term survival following LT . ALD 
is rising rapidly as an indication for LT and may, once again, 
overtake NASH as the second leading etiology for LT in the 
U .S .

Disclosures:
Satheesh Nair - Advisory Committees or Review Panels: Jansen; Grant/Research 
Support: Gilead; Speaking and Teaching: Abbvie, Valeant, BMS, Intercept
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
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The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Menghan Hu, Avin Aggarwal, Andy Liu, Eric R . Yoo

1201
Alcoholic hepatitis patients have a defect in FOXO3-de-
pendent myeloid cell apoptosis due to high SIRT expres-
sion
Zhuan Li, Brian Bridges, Jody C. Olson, Steven A. Weinman; 
Department of Internal Medicine, University of Kansas Medical 
Center, Kansas City, KS
Alcoholic hepatitis results from a failure to downregulate an 
inflammatory response induced by alcohol . We have previ-
ously shown that FOXO3 serves as an alcohol protection factor 
by virtue of its ability to induce apoptosis of pro-inflammatory 
macrophages . This FOXO3-dependent apoptosis, which is 
selective for M1 over M2 macrophages, requires the JNK-de-
pendent phosphorylation of FOXO3 at S574 and is induced 
by LPS . It has previously been shown that FOXO3 acetylation 
also promotes its apoptotic activity but the relationship between 
S574 phosphorylation and acetylation has not been examined . 
The aim of this study was to determine the relationship between 
acetylation and phosphorylation in FOXO3-induced apoptosis 
and determine whether defects in this system are present in 
patients with acute alcoholic hepatitis . Methods: THP-1 cells 
were treated with LPS (100 ng/mL), a SIRT activator (resvera-
trol, 100 μM) or a SIRT inhibitor (CAY10591, 50 μM) . FOXO3 

acetylation and phosphorylation, and cell death were evalu-
ated by immunoprecipitation, western blot and TUNEL assays . 
Monocytes were isolated from human blood by density gradi-
ent centrifugation . They were treated with LPS for 24 hours in 
the absence or presence of a SIRT inhibitor (Sirtinol, 50 μM) 
and cell death was evaluated by caspase 3/7 activity and cell 
viability . Results: LPS treatment of THP-1 cells caused JNK-de-
pendent S574-FOXO3 phosphorylation and apoptosis . LPS 
also induced hyperacetylation of FOXO3 which resulted from 
decrease in SIRT1 and SIRT7 . Prevention of FOXO3 acetyla-
tion by either SIRT activation or SIRT1 or SIRT7 overexpression 
completely blocked p-S574-FOXO3 formation and apoptosis . 
Conversely, increasing FOXO3 acetylation by SIRT inhibition 
increased p-S574-FOXO3 and apoptosis . A mutant FOXO3 
lacking four known acetylation sites (K242, 259, 290, 569R) 
was not able to bind JNK and failed to induce apoptosis . Pri-
mary human peripheral blood monocytes (PBMs) isolated from 
healthy controls had low SIRT1 and SIRT7 and readily under-
went FOXO3 phosphorylation and apoptosis; PBMs from alco-
holic hepatitis patients had high expression of SIRT1 and SIRT7 
and failed to phosphorylate FOXO3 and undergo apoptosis in 
response to LPS . Apoptosis of these cells was restored by inhibi-
tion of SIRT activity . Conclusions: FOXO3 acetylation regulates 
monocyte apoptosis and this plays a role in downregulating 
the inflammatory response to alcohol . High SIRT1 and SIRT7 
levels in monocytes from patients with acute alcoholic hepatitis 
prevent this anti-inflammatory apoptosis response . Loss of this 
FOXO3-dependent apoptosis pathway may thus contribute to 
the occurrence of alcoholic hepatitis .
Disclosures:
The following people have nothing to disclose: Zhuan Li, Brian Bridges, Jody C . 
Olson, Steven A . Weinman

1202
Myeloid Cell-Specific SIRT1 deficiency Drives Ethanol-In-
duced Neutrophilic Inflammation and Exacerbates Alco-
holic Steatohepatitis in Mice
Chunki Kim1, Xin Shi2, Yoonhee Han1, Hong Shen1,3, Alvin Jog-
asuria1, Jiayou Wang1, Jiashin Wu1, Ping Zhang2, Min You1; 
1Pharmaceutical Sciences, Northeast Ohio Medical University, 
Rootstown, OH; 2Integrative Medical Sciences, Northeast Ohio 
Medical University, Rootstown, OH; 3Liver Diseases, Guangdong 
Hospital of Traditional Chinese Medicine at Zhuhai, Zhuhai, China
Abnormality of hepatic sirtuin 1 (SIRT1) plays a pivotal role 
in the pathogenesis of alcoholic liver disease (ALD) . In the 
present study, we investigated the role of myeloid cell-specific 
SIRT1 in the development of alcoholic steatohepatitis utilizing 
a myeloid cell-specific SIRT1 knockout (mSIRT1KO) mouse 
model . Matched mSIRT1KO mice and littermate control (WT) 
mice were pair-fed with either an ethanol containing or control 
diet using the Gao-binge ethanol feeding protocol . Myeloid 
cell-specific SIRT1 deficiency exacerbated alcoholic liver injury 
as demonstrated by aggravated inflammation, increased ste-
atosis, and elevated serum AST and ALT in mice after the alco-
hol challenge . Further analysis revealed that hepatic activity 
of myeloperoxidase (MPO) and gene expression of Ly6G (a 
neutrophil marker) were mildly elevated in the ethanol-fed WT 
mice compared to WT controls . However, the increases in 
MPO activity and Ly6G expression were markedly augmented 
in the livers of ethanol-fed mSIRT1KO mice . Flow cytometric 
analysis confirmed that the percentage of circulating and liver 
neutrophils bearing Gr1+/CD11b+ markers were elevated in 
the ethanol-fed WT mice compared to pair-fed WT controls . 
Strikingly, myeloid cell-specific SIRT1 deficiency significantly 
augmented the percentage of neutrophils in the blood and the 
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livers of ethanol-fed mice . In line with this, mRNA expression 
of the neutrophil-recruiting chemokines, including CCL2 (MCP-
1), CCL3 (MIP-1α), CCL4 (MIP-1β), Cxcl2, and Cxcl10, were 
robustly increased in the ethanol-fed mSIRT1KO mice, but not 
in ethanol-fed WT mice . Myeloid cell-specific SIRT1 deficiency 
also markedly increased mRNA abundance of the endothe-
lium-specific molecules, including SELE, SELP, and ICAM-1, 
whereas ethanol feeding to WT mice slightly increased mRNA 
expression of those molecules compared to WT controls . Inter-
estingly, gene expression of a macrophage marker F4/80+ in 
liver was substantially decreased in both WT and mSIRT1KO 
mice after ethanol administration, suggesting that ethanol feed-
ing might induce apoptosis of F4/80+-positive Kupffer cells 
in these mice . Collectively, our findings suggest that myeloid 
cell-specific SIRT1 deficiency exaggerates the ethanol-induced 
neutrophilic inflammation, which contributes to the develop-
ment of alcoholic steatohepatitis in mice . Hence, myeloid 
cell-specific SIRT1 may be a potential target for developing 
effective therapy to treat human alcoholic steatohepatitis .
Disclosures:
The following people have nothing to disclose: Chunki Kim, Xin Shi, Yoonhee 
Han, Hong Shen, Alvin Jogasuria, Jiayou Wang, Jiashin Wu, Ping Zhang, Min 
You

1203
Corticosteroids are the only remaining pharmacological 
option for severe alcoholic hepatitis: a meta-analysis of 
individual data on 1974 patients
Mark R. Thursz2, Alexandre Louvet1, Dong Joon Kim10, Julien 
Labreuche9, Stephen R. Atkinson2, Sandeep S. Sidhu3, John G. 
O’Grady4, Robert L. Carithers7, Marie-Jose Ramond11, Charles 
L. Mendenhall5, Willis C. Maddrey6, Timothy R. Morgan8, Alain 
Duhamel9, Philippe Mathurin1; 1Maladies de l’appareil digestif, 
Hôpital Huriez, Lille, France; 2Imperial College, London, United 
Kingdom; 3Dayanad Medical College, Ludhiana, India; 4Institute 
of Liver Diseases, London, United Kingdom; 5Veteran Affairs, 
Cincinnati, OH; 6University of Texas, Dallas, TX; 7University of 
Washington, Seattle, WA; 8Veteran Affairs, Long Beach, CA; 
9Departement de biostatistiques, Lille, France; 10Hallym Medical 
Center, Chuncheon, Korea (the Republic of); 11Hôpital Beaujon, 
Clichy, France
We performed a meta-analysis using individual patient data 
from nine randomized controlled trials (RCTs) which evaluated 
corticosteroids (CS), pentoxifylline (PTX) or their combination in 
patients with severe alcoholic hepatitis (Maddrey discriminant 
function (DF) ≥32) . Aims: compare 28-day survival according 
to treatment and analyze therapeutic response (Lille model) . 
Methods: We obtained individual data from 1974 patients, 
originating from 9 RCTs, and performed 3 different meta-anal-
yses: CS vs . placebo or control treatment (CTL) (n=6 trials), 
CS vs . PTX (n=2) and CS+PTX vs . CS+placebo (n=3) . Results: 
First analysis: A total of 495 (CS) and 469 (CTL) patients were 
included . We found no heterogeneity between the trials (test 
of interaction not significant: p=0 .2) . After stratification on 
the trial, the HR of mortality at 28 days was 0 .643 (95%CI: 
0 .482-0 .855, p=0 .002) in CS-treated patients as compared 
to CTL . After adjustment on DF, creatinine, age and albu-
min, the HR remained significant (HR=0 .504, 95%CI 0 .367-
0 .693, p<0 .0001) . At day 7, there were more responders 
(Lille model<0 .45) in CS-treated patients as compared to 
CTL (67 .4 vs . 54 .1%, p<0 .0001) and the OR of response in 
CS-treated patients after adjustment on the trial as compared 
to CTL was 1 .749 (1 .279-2 .392, p=0 .0005) . On available 
data at day 28, CS-treated patients had a higher improve-
ment in bilirubin from baseline than CTL: -9 .7±0 .6 vs . -6 .9±0 .7 

mg/dl, p=0 .002 . Second analysis: 335 (PTX) and 333 (CS) 
patients were included, without heterogeneity between the tri-
als (p=0 .3) . HR of death at 28 days was 0 .643 (0 .439-0 .943, 
p=0 .002) in CS patients as compared to PTX and was still sig-
nificant after adjustment on the same 4 variables (see above): 
HR 0 .655, p=0 .04 . There were more responders in CS patients 
as compared to PTX: 67 .3 vs . 48 .3%, p<0 .0001 and OR for 
response in CS patients as compared to PTX was 2 .29 (1 .57-
3 .35, p<0 .0001) . Third analysis: 441 (CS+PTX) and 445 (CS) 
patients were included, without heterogeneity between trials 
(p=0 .96) . After stratification on the trial, the HR of mortality at 
28 days was not significant for the combination of CS+PTX as 
compared to CS alone: HR 0 .9, 95%CI 0 .63-1 .29, p=0 .58 . 
The proportion of responders was the same in the two groups: 
60 .4 vs . 64 .8% respectively, p=0 .25 . Thus, OR for response 
in CS+PTX patients was not significant (0 .835, 95%CI 0 .61-
1 .15, p=0 .3) . Conclusion: Corticosteroids improve 28-day sur-
vival in patients with severe alcoholic hepatitis with a higher 
response rate as compared to PTX and CTL . This treatment 
benefit is sustained until the end of therapeutic period . The 
combination of CS and PTX does not add any additional effect .
Disclosures:
Mark R . Thursz - Advisory Committees or Review Panels: Gilead, BMS, Abbott 
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Robert L . Carithers, Marie-Jose Ramond, Charles L . Mendenhall, Willis C . Mad-
drey, Alain Duhamel

1204
Assessment of nutritional status through bioelectrical 
impedance is a key determinant of outcome in alcoholic 
hepatitis: a prospective study
Laurent Spahr1, Laurence Genton2, Laura Rubbia-Brandt3, Cas-
sandra Oropesa1, Emiliano G. Giostra1; 1Gastroenterology, 
University Hospital of Geneva, Geneva, Switzerland; 2Nutrition, 
University Hospitals of Geneva, Geneva, Switzerland; 3Clinical 
pathology, University Hospitals of Geneva, Geneva, Switzerland
Alcoholic hepatitis (AH) is a severe complication of alcoholic 
liver disease with an elevated mortality rate on the short term 
in spite of corticosteroids . A concomitant poor nutritional status 
may impact prognosis . Aim : We explored the specific role of 
malnutrition in a prospective cohort of patients with regards to 
clinical outcome at 6 months . Methods : a group of 45 patients 
admitted to hospital with AH (age 52 .9 yrs ; MELD score 19 .9 
+ 5 .3 ; Child-Pugh 10 .4 + 1 .3 ; BMI 26 .1 kg/m2 ; C-reactive 
protein (CRP) 18 .8 + 14 .9 mg/l ; 62% treated with steroids) 
were evaluated at baseline using arm muscle circumference 
(AMC, anthropometric measurement) and phase angle value 
by bioelectrical impedance (BIA) . This analysis is based on 
the conductivity properties of body tissues, is performed at 
bedside, and is a sensitive and non invasive mean to determine 
nutritional status . Clinical condition and alcohol relapse were 
carefuly monitored . Results : Prevalence of malnutrition was 
60% (by AMC, < 10th percentile) and 74% (by BIA), statisti-
cally higher (p<0 .05) as compared to a group of excessive 
drinkers without AH (n=20) . During follow-up, the mortality was 
23% . Alcohol relapse occurred in 28% of patients . Multivari-
ate Cox regression analysis showed that phase angle by BIA 
was an independent predictor of poor outcome at 6 months 
(p=0 .05, 95%CI [0 .26-0 .99] . Other variables such as AMC 
(p=0 .07), age (p=0 .83), BMI (p=0 .34), MELD score (p=0 .35), 
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baseline CRP (p=0 .48), and alcohol relapse (p=0 .42) were 
not related to survival . Conclusion : in patients with AH, mal-
nutrition assessed through bioimpedance phase angle is highly 
prevalent and has a negative impact on 6-month survival . Thus, 
a detailed evaluation of malnutrition should be part of alcoholic 
liver disease work-up and aggressive nutritional support be 
provided in affected patients
Disclosures:
The following people have nothing to disclose: Laurent Spahr, Laurence Genton, 
Laura Rubbia-Brandt, Cassandra Oropesa, Emiliano G . Giostra

1205
Alcohol Misuse is Associated with Intestinal Mucosal 
Dysbiosis and Stool Metabolomic Alterations In Human 
Cirrhosis
Jasmohan S. Bajaj1, Naga Betrapally2, Nita Salzman3, Douglas 
M. Heuman1, Melanie White1, Andrew Fagan1, Edith A. Gavis1, 
Masoumeh Sikaroodi2, Oliver Fiehn4, Patrick M. Gillevet2; 1VCU 
and McGuire VAMC, Richmond, VA; 2George Mason University, 
Manassas, VA; 3Medical College of Wisconsin, Milwaukee, WI; 
4University of California, Davis, CA
An altered intestinal barrier is associated cirrhosis, especially 
alcoholic cirrhosis . Intestinal mucosal microbiota structural and 
functional alterations in human alcoholic cirrhosis are unclear . 
Aim: Define the effect of ongoing alcohol misuse on intestinal 
mucosal microbiota composition and function, and antimicro-
bial peptides (AMP) in cirrhosis . Methods: Compensated cir-
rhotic outpts [active drinkers, Alc & abstinent, NAlc] & healthy 
controls (HC) underwent serum collection for endotoxin & 
prepped colonoscopy with biopsies from ileum & colon (ascend-
ing, descending, sigmoid) . Stool was collected for microbiota 
& metabolomics using GC/MS before the prep . Microbiota 
was analyzed with multi-tagged sequencing, specifically for 
autochthonous bacteria (Lachnospiraceae, Ruminococcaceae, 
Clostridiales XIV) . Ileal AMPs studied were lysozyme, secretory 
phosphlipaseA, Human defensins 4/5, Regenerating islet-de-
rived protein 3 α(HIP/PAP & PSP) & β defensin . All values were 
compared between groups . Results: 56 age-matched subjects 
(15 Alc, 13 controls & 28 Nalc) were included . Alc and NAlc 
pts had similar MELD scores (12 vs 13) . All Alc pts had an 
AUDIT score >10 and last drink was day prior to sampling . 
Alc pts had the highest endotoxemia (2 .4 vs 1 .3 NAlc 0 .5 
HC EU/ml, p=0 .02) . On UNIFRAC, microbiota of Alc pts was 
significantly different (p<=1 .0e-02-0 .01) compared to NAlc & 
HC in stool, TI, ascending, descending & sigmoid colon . HC 
& Nalc were different in TI, sigmoid & stool only . Autochtho-
nous taxa% was significantly lower in Alc(Table) . None of the 
AMPs were different between groups (p>0 .05) . On GC/MS 
metabolites focused on bio-energetics (citrate, malate), amino 
acids (threonine, ornithine, serine) & pyrimidine intermediates 
(ribosine, orotate, hexonate) were significantly lower in Alc 
compared to NAlc (0 .08-0 .48 times lower, p<0 .001 for all) & 
more than HC (0 .04-0 .59 times lower, p=6 .43E-07-0 .01 for 
all ) . Conclusions: Actively drinking cirrhotis have higher endo-
toxemia likely related to ileo-colonic mucosal dysbiosis . This is 
accompanied by significant derangements in stool metabolom-
ics towards greater energy and protein consumption likely by 
the dysbiotic microbiota compared to abstinent cirrhotics and 
healthy controls .

*Significantly lower in active drinkers compared to abstinent and 
Controls . #, Significantly lower in cirrhosis compared to controls
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1206
Hepatic Overexpression of Splicing Regulator Slu7 Ame-
liorates Alcoholic Steatosis in Mice via Modification of 
SIRT1 Alternative Splicing
Jiayou Wang1, Chunki Kim1, James P. Hardwick2, Hong Shen1,3, 
Alvin Jogasuria1, Yoonhee Han1, Jiashin Wu1, Min You1; 1Pharma-
ceutical Sciences, Northeast Ohio Medical University, Rootstown, 
OH; 2Integrative Medical Sciences, Northeast Ohio Medical Uni-
versity, Rootstown, OH; 3Liver Diseases, Guangdong Hospital of 
Traditional Chinese Medicine at Zhuhai, Zhuhai, China
Aberrant hepatic pre-mRNA alternative splicing plays a signif-
icant role in liver diseases, but little is known about its involve-
ment in development and progression of alcoholic fatty liver 
disease (AFLD) . We have recently identified a new target of 
ethanol action in liver, namely, pre-mRNA splicing regulator 
Slu7 . In the present study, using adenovirus (Ad)-mediated 
alteration of hepatic Slu7 expression, we investigated func-
tional and causal role of Slu7 in the development of AFLD and 
explored underlying mechanisms . We examined the effects 
of Ad-Slu7 and Ad-Slu7shRNA in a mouse model of AFLD 
created with the Gao-binge (Chronic+binge) ethanol feeding 
protocol . As expected, the ethanol-fed mice robustly elevated 
levels of hepatic triglyceride and cholesterol in comparison 
with the pair-fed mice injected with Ad-GFP or Ad-siRNAcon-
trol . Remarkably, overexpression of Slu7 by Ad-Slu7 injection 
largely blocked the elevations of triglyceride and cholesterol in 
the livers of ethanol-fed mice . Conversely, knocking down Slu7 
by Ad-Slu7shRNA injection did not negate the ethanol effects in 
mouse liver . Mechanically, overexpression of Slu7 mRNA with 
Ad-Slu7 injection markedly increased the expression of sirtuin 
1 (SIRT1) full-length gene and repressed the SIRT1 mRNA alter-
native splicing in ethanol-fed mice . Conversely, reduction of 
Slu7 with Ad-Slu7shRNA injection exacerbated the ethanol-me-
diated inhibition on full-length SIRT1 gene expression, and 
stimulated the SIRT1 alternative splicing in respond to ethanol 
challenge . Altogether, our findings suggest that overexpression 
of Slu7 ameliorates the ethanol-induced steatosis via modifica-
tion of SIRT1 mRNA alternative splicing in mice . Hence, modu-
lation of hepatic Slu7-SIRT1 splicing axis may be beneficial for 
the prevention and treatment of human AFLD .
Disclosures:
The following people have nothing to disclose: Jiayou Wang, Chunki Kim, James 
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1207
Cell Death Biomarkers in Patients with Alcoholic Liver 
Disease
Benjamin Woolbright1, Winston Dunn1, Jody C. Olson1, Ernst 
Malle2, Hartmut Jaeschke1; 1Kansas University Medical Center, 
Kansas City, KS; 2Institute of Molecular Biology, Medical University 
Of Graz, Graz, Austria
Chronic alcohol consumption results in progressive destruction 
of the liver leading to alcoholic cirrhosis (AC) . Alcoholic hep-
atitis (AH) is an acute syndrome that occurs within the greater 
spectrum of alcoholic liver disease, with high mortality rates 
and limited therapeutic options . Neutrophils (PMN) are thought 
to contribute to liver injury in both the murine model and in 
human patients; however, their role in human patients may be 
more complex as the presence of PMN in AH livers is linked 
to patient survival . We initiated this study to define potential 
mechanisms of PMN mediated hepatocyte cell death in AC 
and AH patients with the hypothesis that PMN mediated ROS 
production leads to increased hepatocellular apoptosis in 
human patients . Healthy controls (n=10), abstinent patients 
with clinically confirmed AC (n=26), and patients with a clin-
ical diagnosis of AH with a recent history of drinking (n=23) 
were admitted to the study . Blood and plasma were acquired 
for analysis of PMN activity, keratin-18 levels (K18), caspase-3 
activity, glutamate dehydrogenase (GDH) activity and cyto-
kine levels . PMN recruitment was also measured in a sepa-
rate cohort of biochemically matched liver biopsies . We first 
assessed cell death by measuring necrosis by K18 and apop-
tosis by cleaved K18 (cK18), with the M65 or M30 ELISA 
respectively, in plasma of these patients . M65 and M30 levels 
were elevated in AC and AH patients above controls . M65 
levels were significantly elevated in AH patients above AC 
patients, and these levels were further elevated in non-surviving 
patients . This occurred despite a negligible increase in plasma 
caspase-3 activity or GDH release . In spite of this, M30 lev-
els were highly diagnostic of AH in the greater population of 
overall cirrhotics (AUC by ROC analysis = 0 .87, p<0 .05), and 
M65 levels were prognostic of survival in the AH population 
(AUC by ROC analysis = 0 .8, p<0 .05) . We next attempted to 
determine if these increases could be linked to PMN activity . 
CD11b levels and baseline ROS production were measured 
by flow cytometry and were elevated in AH neutrophils . This 
was corroborated by significant increases in circulating IL-8 
in the AH population . Surprisingly though, PMN recruitment 
was similar between AC and AH patients . Deposition of ROS 
measured by hypochlorous acid modified protein or chlorotyro-
sine staining indicated no difference between the AC and AH 
populations . As such, it appears that while PMN are active in 
blood, there is limited evidence for PMN mediated cell death 
in liver . In summary, PMN mediated ROS may not be a major 
mediator of hepatocyte cell death, although measurements of 
K18 may be clinically useful in AH patients .
Disclosures:
The following people have nothing to disclose: Benjamin Woolbright, Winston 
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1208
Prediction And Impact Of Alcohol Abstinence After An 
Episode Of Alcoholic Hepatitis: A Long-Term Follow-Up 
Study
Jose Altamirano1, Hugo Lopez-Pelayo2, Javier Michelena1, Lluisa 
Ortega2, Pere Gines3, Juan Caballeria3, Antoni Gual2, Ramon 
Bataller4, Anna Lligoña2; 1Institut d’Investigacions Biomèdiques 
August Pi i Sunyer (IDIBAPS), Barcelona, Spain; 2Grup Recerca 
Addiccions Clinic (GRAC-GRE) Psychiatry Department, Neurosci-
ences Institute, Hospital Clínic, Red de Trastornos Adictivos (RTA), 
Barcelona, Spain; 3Liver Unit, Hospital Clinic, Institut d’Investiga-
cions Biomèdiques August Pi i Sunyer (IDIBAPS), Institut d’Inves-
tigacions Biomèdiques August Pi i Sunyer (IDIBAPS), CIBER de 
Enfermedades Hepáticas y Digestivas (CIBERehd), Barcelona, 
Spain; 4Division of Gastroenterology and Hepatology. Depart-
ments of Medicine and Nutrition. University of North Carolina at 
Chapel Hill, Chapel Hill, NC
Background & Aims: Alcoholic hepatitis (AH) is the most severe 
form of alcoholic liver disease . Most studies are focused on 
short-term prognosis, while factors associated with long-term 
survival after an episode of AH are largely unknown . We 
hypothesize that alcohol consumption after an episode of AH 
heavily impacts patient’s outcome . The aims of our study were: 
1) to determine impact of complete abstinence from alcohol 
on long-term survival and 2) to identify prognostic factors at 
admission capable of predicting complete abstinence during 
long-term follow-up in patients with AH . Patients & Methods: 
142 patients with biopsy-proven AH admitted at the Hospi-
tal Clinic of Barcelona from 1999 to 2012 were included . 
Demographic, psychiatric and biochemical variables at admis-
sion and drinking status during follow-up of all patients were 
obtained . Abstinence was evaluated on the basis of patient’s 
self-reporting, family member interviews, and determination of 
the alcohol content in the urine in those attending the hospi-
tal addictions unit . For the purpose of this study any amount 
of regular alcohol use after index hospitalization for AH was 
considered recidivism . Univariate and multivariate (Cox and 
logistic regression) analyses and classification and regression 
trees (CART) analysis were used for statistical analysis . Results: 
Overall mortality was 38% with an median follow-up of 55 
months . During follow-up complete abstinence was reported in 
39% and was associated with long-term survival (p=0 .03) . On 
multivariate analysis and after adjustment for baseline prog-
nostic scoring systems (MELD and ABIC scores) complete absti-
nence was independently associated with survival (p<0 .05) . 
When analyzing time frames we did not found significant dif-
ferences on survival between abstinent and recidivist patients 
at 3, 6 and 12 months of follow-up (p>0 .05, for all cases) . 
However, differences in survival became significant after 18 
months of follow-up (p=0 .045) . Age and prior alcoholism treat-
ments were independently associated with complete abstinence 
(p<0 .001 and p=0 .02, respectively) during follow-up . CART 
analysis generated a simple and practical algorithm based-on 
the combination of prior alcoholism treatments and age that 
stratify 2 subgroups of patients with high (65%) and low (26-
29%) rates of complete abstinence after an episode of AH . 
Conclusions: Complete abstinence after an episode of AH pos-
itively impacts long-term survival . The combination of 2 vari-
ables easily assessed at admission might be clinically useful to 
predict long-term abstinence after an episode of AH . Strategies 
aimed at promoting alcohol abstinence in these patients are 
mandatory .
Disclosures:
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1209
Outcomes following index hospitalization with decom-
pensated alcohol-related cirrhosis versus severe alco-
holic hepatitis; a retrospective cohort study.
Dev Katarey1,2, Jonathan R. Potts1,2, John D. Chetwood2, Sumita 
Verma1,2; 1Brighton and Sussex Medical School, Brighton, United 
Kingdom; 2Gastroenterology and Hepatology, Brighton and Sus-
sex University Hospitals Trust, Brighton, United Kingdom
Background: We previously described outcomes in severe 
alcoholic hepatitis (SAH), identifying abstinence after hospi-
tal discharge as the only independent predictor of long-term 
survival . The outcome of patients presenting with other forms 
of decompensated alcohol-related liver disease (ALD) is rela-
tively unknown . Aim: To assess predictors of inpatient and long-
term survival in patients admitted with decompensated alcohol 
related cirrhosis (dARC) as the first presentation of ALD com-
pared to SAH . Methods: A retrospective case review was per-
formed for all index hospitalizations with ALD (Apr 2005-Dec 
2011) . Patients with dARC (Child-Pugh score ≥7 and bilirubin 
<80mmol/L) were compared to patients with SAH (discrimi-
nant function ≥32 or biopsy proven) . Predictors of inpatient 
and long-term survival were determined using binary logistic 
regression and Kaplan-Meier method, respectively . Results: 
177 patients were studied with dARC (n=73, 41 .2%) and SAH 
(n=104, 58 .8%) . Those with dARC were older (median age 
57-yrs vs 49, P<0 .001) . There were no significant differences 
in admission rates of ascites (overall 80 .8%), hepatic encepha-
lopathy (HE; 14 .7%), acute kidney injury (AKI; 5 .1%), infection 
(22 .6%) and variceal hemorrhage (6 .8%) . Inpatient mortality 
was similar in both groups (19 .2% vs 22 .1%, P=0 .709) but 
length of stay shorter in dARC (6 days vs 11 .5, P=0 .001) . In 
dARC the independent determinants of inpatient mortality were 
hospital-acquired infection (HAI; OR 20 .2 [95% CI 3 .5-118], 
P=0 .001) and HE during hospitalisation (OR 9 .3 [1 .8-47], 
P=0 .007) . Overall median survival was similar in both groups 
(26 months in dARC vs 23 in SAH, P=0 .872) with similar 
abstinence rates at last follow-up (41 .1% vs 34 .6%, P=0 .431) . 
In SAH abstinence at last follow-up was the only predictor of 
survival (3-yr survival 75 .2% in abstainers vs 33 .2% in con-
tinued drinkers, P=0 .012) . However, in dARC abstinence did 
not predict long-term survival (median survival 36 months in 
abstainers vs 38 in continued drinkers, P=0 .949) [Fig 1] . Con-
clusions: Inpatient mortality in dALD is predicted by HAI and 
HE but not AKI . Long-term survival in dARC is not significantly 
improved with abstinence in contrast to SAH which suggests a 
reduced disease reversibility thereby mandating earlier liver 
transplant assessment .

Fig 1: Kaplan-Meier survival analysis for dARC and SAH stratified 
by abstinence (log-rank P<0 .001) .
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Absence of Perilipin 2 prevents long-chain ceramide 
accumulation in the LD fractions of alcohol-fed mice
Amanke Oranu, Annie Lin, Bianca Williams, Jason Correnti, James 
Beck, Rotonya M. Carr; Gastroenterology, University of Pennsylva-
nia, Philadelphia, PA
Introduction Ceramides are bioactive sphingolipids and are 
increased in the livers of mice and humans with alcoholic liver 
disease . We previously demonstrated that alcohol-fed mice 
lacking the major hepatic lipid droplet (LD) protein, Perilipin 2 
(PLIN2), are protected from steatosis and have reduced total 
hepatic ceramide levels . It is not known if ceramides are pres-
ent in the LD fraction itself or if alcohol regulates LD ceramide 
content . Therefore, we investigated the in vivo effect of chronic 
alcohol on LD ceramide content in the presence and absence 
of PLIN2 . Methods Wild-type (WT) and PLIN2 KO mice were 
fed a Lieber-DeCarli control (CTRL) or ethanol (ETOH) diet for 
4 weeks . Livers were dissected for histology, LD isolation, and 
ceramide analysis . Homogenized liver lysate was centrifuged . 
Post-nuclear supernatant was loaded into a sucrose step gradi-
ent and ultra-centrifuged . The LD fraction was collected, con-
firmed by PLIN2 or Perilipin 3 immunoblotting, and sent for 
mass spectrometric analysis . Tissue-specific ceramide synthases 
(CerS) protein expression was quantified by immunoblotting in 
CTRL and ETOH WT mice and VL17-A cells incubated in con-
trol or 100mM ethanol media for 48hours . Statistical analysis: 
t-test, or analysis of variance with post-hoc Newman Keuls mul-
tiple comparison test . P≤0 .05 is considered significant . Results 
We again demonstrated that both CTRL and ETOH PLIN2 KO 
mice are protected from hepatic steatosis . Long-chain cera-
mides were present in the LD fractions of mice fed both diets . 
Alcohol significantly increased several long-chain ceramide 
species in LDs of WT mice: C14 (p=0 .01), C20 (p=0 .001), 
C20:1 (p=0 .002), C22 (p=0 .003), C22:1 (p=0 .001), C24 
(p=0 .03), C24:1 (p=0 .03), and C26:1 (p=0 .045) . Addition-
ally, there was a non-statistically significant increase in C16, 
C18, and C18:1 in WT ETOH mice compared with CTRL . In 
the absence of PLIN2, alcohol only increased C22:1 (p=0 .02) . 
CerS2 protein expression is similar between control and etha-
nol cells while CerS5 protein is reduced in response to ethanol 
incubation (p=0 .03) . In mice, CerS2 and CerS5 protein levels 
are similar in ETOH and CTRL mice . In both cells and mice, 
CerS6 protein is upregulated by 50% in response to ethanol 
(p≤0 .01) . Conclusion Our data demonstrate that ceramides 
are present in the LD fraction and that long-chain ceramides 
are specifically upregulated in the LD fraction in response to 
alcohol by a PLIN2 dependent mechanism . Ceramide synthase 
6 may play a key role in alcohol-mediated hepatic ceramide 
accumulation . Future studies will investigate the mechanistic 
relationship between PLIN2 and ceramide synthetic enzymes 
in alcoholic steatosis .
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Differential regulation of human UDP-glucuronosyltrans-
ferases (UGTs) during chronic ethanol exposure in a 
humanized transgenic UGT1A mouse model 
Steffen Landerer, Sandra Kalthoff, Anja Winkler, Christian P. Stras-
sburg; University Hospital Bonn, Bonn, Germany
Aims: The inappropriate intake of alcohol leads to alcoholic 
liver disease (ALD) usually characterized by the development 
of fatty liver, alcoholic hepatitis and fibrosis/cirrhosis, and as 
a consequence an increased risk of hepatocarcinogenesis . Eth-
anol metabolites and adducts, among them acetic aldehyde, 
generated by alcohol dehydrogenase (ADH) and cytochrome 
P450 2E1 (CYP2E1)-mediated production of 1-hydroxyethyl 
radicals, lead to hypoxic liver injury and the formation of 
highly reactive oxygen species (ROS), which are strong induc-
ers of processes driving fibrogenesis . Aim of this study was 
to examine the regulation of UDP-glucuronosyltransferases 1A 
(UGT1As) capable of detoxifying a variety of reactive metab-
olites during chronic ethanol exposure in order to elucidate 
the role of high frequency UGT1A polymorphisms (SNPs) in 
early stages of ALD . Methods: Humanized transgenic (htg) 
UGT1A-wild type (WT) and a htgUGT1A-SNP mice, (contain-
ing a haplotype of 10 common UGT1A SNPs) were exposed 
to 5% ethanol for 7 months . Hepatic RNA was isolated and 
UGT1A mRNA expression quantified by TaqMan-PCR . Results: 
In male htgUGT1A-WT mice, ethanol treatment led to a sig-
nificant induction of hepatic UGT1A1 (12 fold), UGT1A3 
(6 fold), UGT1A4 (7 fold), UGT1A6 (9 fold), and UGT1A9 
mRNA (7 fold) . In contrast, ethanol induced upregulation of 
hepatic UGT1A1 and UGT1A9 mRNA was reduced or absent 
in htgUGT1A-SNP mice . Although UGT1A3, UGT1A4 and 
UGT1A6 mRNA expression was highly upregulated (9-43 fold) 
in htgUGT1A-SNP mice, absolute expression levels remained 
below those of htgUGT1A-WT mice . Conclusions: Our study 
provides first evidence of human UGT1A gene regulation by 
chronic ethanol exposure . Characterized by a considerable 
activation of UGT1A gene expression in WT mice in contrast to 
a differential regulation observed in the presence of SNPs . In 
htgUGT1A SNP mice absolute expression levels were consider-
ably decreased . In conclusion, a common UGT1A haplotype, 
observed in 9% of the white population, significantly impairs 
the physiological responsiveness towards the oxidative stress 
inducer ethanol and therefore represents a potential risk factor 
for the development of hepatic fibrosis in ALD .
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Alcoholic Hepatitis and Disease Severity Are Associated 
With Distinct Shifts in Fecal Microbial Ecology 
Puneet Puri1, Kalyani Daita1, Faridoddin Mirshahi1, Suthat Liang-
punsakul2, Naga P. Chalasani2, David W. Crabb2, Vijay Shah3, 
Patrick S. Kamath3, Gregory J. Gores3, Barry P. Katz2, Masoumeh 
Sikaroodi4, Svetlana Radaeva5, Patrick M. Gillevet4, Arun J. 
Sanyal1; 1Virginia Commonwealth University, Richmond, VA; 
2Indiana University School of Medicine, Indianapolis, IN; 3Mayo 
Clinic, Rochester, MN; 4George Mason University, Manassas, VA; 
5National Institute on Alcoholism and Alcohol Abuse, Bethesda, 
MD
BACKGROUND: Intestinal dysbiosis is linked to alcoholic hep-
atitis (AH) . However, changes in fecal microbiome in heavy 
drinking alcoholics without liver disease and with AH are 

unknown . AIMS: (1) To characterize microbial ecology in sub-
jects with AH and compare it to heavy drinking controls (HDC), 
and (2) To relate changes in microbial ecology with disease 
severity . METHODS: Subjects with heavy drinking (alcohol >60 
g/d in men and >40 g/d in women, for >6 months) and no 
evidence of liver disease (HDC), or bilirubin > 2mg/dL and 
AST>50 (AH) were studied . MELD score defined severity of 
AH: moderate (≤ 20, MAH) or severe (>20, SAH) . Fecal 16s 
rRNA sequencing was performed . UNIFRAC principal compo-
nent, pairwise, multiple group comparisons, and regression 
analyses were performed . The impact of microbial shifts was 
determined by linear discriminant analysis (LDA) Effect Size 
(LEfSe) . RESULTS: Of 54 enrolled subjects (59% males, mean 
age 46±12 years), 20 were HDC and 34 AH (10 MAH, 24 
SAH) . Bacteroidetes and Firmicutes were most abundant phyla 
in both HDC and AH . Fecal microbiome changes: AH had 
high abundance of Fusobacteria (p=0 .004), Firmicutes Nega-
tivicutes and Selenomonadales (both p=0 .01), while Firmicutes 
Clostridia and Clostridiales were diminished (both p=0 .0001) . 
Impact of microbial shifts: The LDA scores >3 indicate large 
effect size of microbial shifts . Accordingly, HDC was enriched 
with members of Firmicutes phylum (Clostridia, Clostridiales, 
Lachnospiraceae, and Ruminococcaceae) . In contrast, MAH 
was enriched with Enterococcaceae and SAH with Fusobac-
teriales, Enterobacteriaceae, and Actinomyces . Relation with 
disease severity: Compared to HDC, increased Fusobacte-
ria (p=0 .001) and Firmicutes Negativicutes (p=0 .01), and 
decreased Firmicutes Clostridiales (p=0 .0003) were exclusive 
to SAH . Fimicutes Baclilli correlated with Discriminant Function 
(DF) (r2=0 .43, p=0 .0004) and MELD score (r2=0 .07, p=0 .04) . 
In contrast, Firmicutes Clostridia was inversely related to MELD 
score (r2=0 .33, p<0 .0001), Child score (r2=0 .22, p=0 .0007) 
and DF (r2=0 .22, p=0 .02) . The strong relationship in HDC of 
Bacteroidetes and Actinobacteria (ρ= -0 .84), and Actinobac-
teria and Firmicutes (ρ=0 .73) was not observed in MAH and 
SAH . The inverse relation of Proteobacteria and Firmicutes (ρ= 
-0 .62, p=0 .001) characterized SAH . CONCLUSIONS: (1) AH 
is associated with enrichment of Fusobacteria . (2) Clostridia 
may be protective against the development of severe AH . (3) 
Perturbations in microbial ecology are associated with severe 
AH . These data offer promise for disease biomarkers with 
implications for potential therapeutics .
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The Role of Protein Carbonylation in Progression of 
Alcoholic Liver Disease in Male GSTA4-4 -/- Mice
Colin T. Shearn1, Martin J. Ronis2, Kelly E. Mercer3, Casey Pul-
liam2, Dennis R. Petersen1; 1Department of Pharmaceutical Sci-
ences, University of Colorado Anschutz Medical Campus, Aurora, 
CO; 2Department of Pharmacology & Therapeutics, Louisiana State 
University Health Sciences Center, New Orleans, CO; 3University 
of Arkansas for Medical Sciences, Little Rock, AR
Alcoholic liver injury (ALD) is considered to result from a multi-
ple hit mechanism in which the first hit, reversible development 
of fatty liver, is followed in susceptible individuals by several 
other hits, thought to include various forms of oxidative stress 
and endotoxemia, ultimately resulting in progression of pathol-
ogy to inflammation, fibrosis and hepatocellular carcinoma . In 
the current study, we examined the potential role of reactive 
short chain aldehyde (SCA) products of lipid peroxidation in 
progression of ALD by examining the development of ALD in 
male wild type SV/J mice (WT) and SV/J mice lacking the 
enzyme glutathione-S-transferase (GST)A4-4 (GST -/-) which is 
responsible for detoxification of SCAs such as 4-hydroxynon-
enal (4-HNE) . Mice, 13 wks old, were fed chow (N = 10-12) 
or high fat Lieber DeCarli liquid diets containing 28% calories 
as ethanol (EtOH)(N = 18-20) for 120 d . At the end of the 
study, half of each group were also acutely challenged with 
saline or an EtOH binge (3 g/kg given at a concentration of 
30% v/v, i .g .) and all mice were sacrificed 12 h later . Both 
WT and GST-/- EtOH-treated mice developed steatosis and 
had elevated serum ALT values . In the EtOH-treated groups, 
expression of inflammatory markers TNFa and IFNg mRNA 
and T cell markers CD4 and FOXP3 were elevated in the GST-
/- mice compared to WT (P<0 .05) . In addition, the prolifera-
tion marker Ki67, matrix remodeling genes MMP9, MMP13 
and the fibrosis marker collagen 1A mRNA and collagen stain-
ing were all higher in EtOH GST-/- compared to EtOH WT 
mice (P<0 .05) . mRNA encoding the B cell marker B220 and 
mRNA for CD138 a marker of fully differentiated antibody pro-
ducing plasma cells were elevated by EtOH treatment (P<0 .05) 
only in the GST-/- mice . Acute binge EtOH increased necrosis 
and reduced expression of IL-6 in both groups (P<0 .05) but 
the effect was greater in EtOH GST-/- than EtOH WT mice 
(P<0 .05) . Overall carbonylation as assessed by immunohisto-
chemistry was increased in both WT and GST-/- mice treated 
with EtOH but was more prevalent in the GST-/- mice . Com-
prehensive LC-MS/MS analysis of carbonylation revealed a 
total of 1022 proteins of which 189 were unique to the GST-
/- group . Using a MASCOT cutoff score of 24 and excluding 
peptides with C-terminal lysine modifications, the site of alde-
hyde modification was identified on an additional 33 peptides 
from both models . These data suggest long term adaptation to 
EtOH in WT mice not observed in GST-/- mice . SCA play a 
role in inflammatory responses due to ETOH and that the effects 
of EtOH on B cell differentiation and autoimmune responses 
may be secondary to formation of carbonyl adducts .
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PNPLA3 G/G genotype doubles the mortality risk of 
patients with portal hypertension due to fatty liver dis-
ease
Mattias Mandorfer, Albert Stättermayer, Bernhard Scheiner, Rafael 
Paternostro, Nastja Matko, Dorothea Plaschka, Constantin Vier-
ziger, Laura Zechmeister, Wolfgang Sieghart, Michael H. Trauner, 
Thomas Reiberger, Harald Hofer, Markus Peck-Radosavljevic, 
Peter Ferenci, Arnulf Ferlitsch; Dept. of Internal Medicine III, Div. 
of Gastroenterology & Hepatology, Medical University of Vienna, 
Vienna, Austria
Background and aim The rs738409 C>G p .I148M variant in 
the patatin-like phospholipase domain containing 3 (PNPLA3) 
gene promotes triglyceride accumulation in hepatocytes and 
liver fibrosis, with more consistent effects among patients with 
fatty liver disease when compared to viral hepatitis . However, 
its prognostic impact in patients who have already developed 
advanced liver disease is less clear . Thus, we aimed to inves-
tigate the influence of PNPLA3 on transplant-free survival (TFS) 
in a thoroughly characterized cohort of patients with advanced 
liver disease and portal hypertension (hepatic venous pres-
sure gradient [HVPG]≥6mmHg) due to viral hepatitis or fatty 
liver disease . Methods We performed a retrospective analysis 
in prospectively characterized patients who underwent HVPG 
measurement at the Medical University of Vienna through 
2013 . The effect of PNPLA3 G/G genotype on TFS was inves-
tigated using Cox models adjusted for age, HVPG and MELD . 
Results Three hundred and seventy-two patients had portal 
hypertension due to viral hepatitis (n=231 [62%]) or fatty liver 
disease (n=141 [38%]; alcoholic: 104[28%]/non-alcoholic: 
37[10%]) . The median HVPG and MELD were 16 (interquartile 
range [IQR]:10) mmHg and 9 .32 (IQR:4 .97) points, respec-
tively . Fifty-six (15%) patients had the PNPLA3 G/G genotype, 
while 163 (44%) and 153 (41%) had the C/C and the C/G 
genotype, respectively . In the overall cohort, we observed a 
trend toward reduced TFS among patients with the PNPLA3 
G/G genotype (hazard ratio [HR]:1 .53; 95% confidence 
interval [95%CI]:0 .95-2 .46; P=0 .082), after adjusting for age 
(per year; HR:1 .03; 95%CI:1 .01-1 .05; P=0 .001), HVPG (per 
mmHg; HR:1 .06; 95%CI:1 .02-1 .09; P=0 .002) and MELD (per 
point; HR:1 .01; 95%CI:0 .95-1 .08; P=0 .675) . While PNPLA3 
G/G genotype was not associated with TFS in the subgroup 
of patients with viral hepatitis (adjusted HR:0 .97; 95%CI:0 .41-
2 .27; P=0 .937), we observed a strong association between 
PNPLA3 G/G genotype and TFS in patients with fatty liver 
disease (adjusted HR:2 .04; 95%CI:1 .11-3 .76; P=0 .022) . 
Interestingly, even in patients with fatty liver disease who had 
already developed clinically significant portal hypertension 
(CSPH; HVPG≥10mmHg), PNPLA3 G/G genotype reduced 
TFS (adjusted HR:2 .09; 95%CI:1 .1-4; P=0 .024) . Conclusions 
The PNPLA3 G/G genotype doubles the mortality risk of 
patients with portal hypertension due to fatty liver disease, even 
after the development of CSPH . Further studies investigating the 
underlying pathophysiological mechanism that accelerates pro-
gression at this advanced stage of the disease are warranted .
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Hepatic Cell Death Caused by Fungi as well as Bacteria 
Is Mediated by ROS Induction of Nuclear Transglutami-
nase in Hepatic Cells
Soichi Kojima1, Ronak Shrestha2,1, Xian-Yang Qin1, Susumu 
Kajiwara2; 1Micro-Signaling Regulation Technology Unit, RIKEN, 
Wako, Japan; 2Department of Life Science, Tokyo Institute of Tech-
nology, Yokohama, Japan
Background: The liver acts as the first barrier to the spread of 
fungi and bacteria present in intestine . However, in ASH and 
NASH patients, these fungi and bacteria are known to invade 
gastrointestinal mucosa to reach the liver and cause severe fun-
gal and bacterial infections, causing hepatic injury . Previously, 
we reported an important role of induced nuclear transgluta-
minase (TG)2 activity in ethanol- and free fatty acid-induced 
liver injury via crosslinking and silencing Sp1 transcription 
factor thus decreasing expression of c-Met essential for sur-
vival of hepatic cells . Aim: In this paper, by investigating the 
cellular activity of TG2 in human hepatic cell line (HC cells) 
following co-incubation with Candida species and E. coli, we 
explored the hypothesis that these fungi and bacteria might 
induce the nuclear activity of TG2 in hepatic cells leading to 
hepatic cell death . Methods: Nuclear TG2 activity and ROS 
were visually monitored using 5-(biotinamido)pentylamine 
(5BAPA) and CM-H2DCFDA . ROS species were determined 
using ESR . Results: Co-incubation of HC cells with pathogenic 
fungi (C. albicans and glabrata) dose- and time-dependently 
enhanced nuclear TG2 activity 7-fold within 24 h and caused 
hepatic cell death accompanying caspase-3 within 48 h . In 
TG2-/- primary hepatocytes the opportunistic Candida species 
failed to show the similar effect . Similar cell death was induced 
by E. coli BL21, but not by Sacchromyces cerevisiae . Because 
induction of nuclear TG2 was reproduced in the co-cultures 
using a transwell separated by dialysis membrane, but not by 
fungal or bacterial conditioned media (CM), we suspected a 
small molecular weight substance(s) with a short half life time 
and explored the possibility of ROS as a mediator, and found 
that the same phenomenon was reproduced by H2O2, while 
N-acetyl cysteine (NAC), an inhibitor of ROS, blocked it . Induc-
tion of nuclear TG2 was accompanied by emergence of ROS 
in the same nucleus and OH radical was detected in freshly 
harvested CM by ESR . The NADPH oxidase gene mutant of C. 
glabrata (named Cgnox1) failed to induce similar phenomena . 
Conclusion: This paper shows, for the first time, an association 
of ROS-producing fungi like C. albicans and glabrata as well 
as E. Coli with enhanced nuclear TG2 activity in hepatic cells 
leading to apoptosis, illustrating the impact of ROS-generating 
pathogens in inducing and/or exacerbating nuclear TG2-re-
lated liver injuries, which may explain a molecular mechanism 
of hepatic injury seen in ASH/NASH patients . We are now 
underway of animal experiments to strengthen this conclusion .
Disclosures:
The following people have nothing to disclose: Soichi Kojima, Ronak Shrestha, 
Xian-Yang Qin, Susumu Kajiwara

1216
Acute Kidney Injury in Alcoholic Hepatitis: Prediction by 
Tachycardia and Impact on Short-term survival
Sujan Ravi1, Rakhi Maiwall2, Shiv K. Sarin2, Jose Altamirano4, 
Ramon Bataller3, Ashwani Singal5; 1Medicine, University of Ala-
bama at Birmingham, BIRMINGHAM, AL; 2Institute of Liver and BIl-
iary Sciences, New Delhi, India; 3University of North Carolina at 
Chapel Hill, Chapel Hill, NC; 4Vall d’Hebron Institute of Research 
(VHIR), Barcelona, Spain; 5Gastroenterology and Hepatology, 
UAB, Birmingham, AL
Purpose: Alcoholic hepatitis (AH) is a clinical entity with high 
short-term mortality . Acute kidney injury (AKI) often complicates 
the clinical course and negatively impacts outcome in AH pts . 
Data on AKI in AH pts are limited . We performed this study in 
well characterized AH pts to evaluate a) prevalence and pre-
dictors of of AKI and b) its impact on short-term (90 d) mortal-
ity . Methods: Individual patient data obtained from two centers 
on well characterized hospitalized AH pts for demographics, 
MELD labs, inpatient AKI (defined by AKIN criteria), bacterial 
infections, length of hospital and ICU stay, and 90 d mortality . 
Results: On pooled data (n=482), 117 from Center 1 (median 
age 47 yrs ., 66% m, 80% white, 52% cirrhosis, 68% systemic 
inflammatory response syndrome at admission [SIRS]) and 365 
from Center 2 (median age 45 yrs ., 98% m, 100% Asians, 
85% cirrhosis, 65% SIRS), 163 (34%) patients developed 
inpatient AKI, with similar prevalence at center 1 (35%) vs . 2 
(33%) . Proportion of AKIN stages I-III were 61, 15, 24% for 
center 1 and 23, 29, 48% for center 2, respectively (P<0 .001) . 
Patients developing AKI had more frequent encephalopathy 
(34 vs . 12%), infection (44 vs . 30%) and SIRS (82 vs . 57%) 
with higher median MELD (24 vs . 20) and ABIC scores (8 .2 vs . 
7 .5), P<0 .001 for all . Patients with (n=311) compared to with-
out (n=164) SIRS had rate of AKI (42% vs . 18%, p<0 .001), 
but similar comparing infected (144) vs . non-infected (167) 
SIRS patients (46 vs . 38%, P=0 .18) . Interestingly, among SIRS 
criteria, just tachycardia was more common in pts with vs . 
without AKI (72 vs . 53%, p<0 .0001) . On COX regression 
analysis, AKI was predicted by SIRS [3 .13 (1 .92-5 .10)] and 
only heart rate SIRS criterion [2 .34 (1 .52-3 .60)]  . AKI pts vs . 
without AKI had poorer 90 d survival (49% vs . 29%, Log Rank 
P<0 .001) with 59, 41, and 31% survival AKIN I-III respec-
tively, P=0 .31 . AKI pts with (n=24) vs . without (n=139) dialysis 
had worse survival (25 vs . 55%, P<0 .001) . AKI pts used more 
hospital resources with longer median hospital stay (14 vs . 9 
d), dialysis (15 vs . 2 %), and ICU stay (55 vs . 22%), P<0 .001 
for all . On cox-regression analysis after controlling for disease 
severity and center, inpatient AKI increased 90d mortality by 
about 1 .5 fold, other predictors being male gender and cirrho-
sis . Conclusion: AKI occurs frequently during hospitalization 
in AH pts and heavily impacts survival . Presence of SIRS at 
admission, especially tachycardia, is associated with onset of 
inpatient AKI . Patients requiring dialysis have a bad outcome . 
Maneuvers aimed at preventing SIRS associated AKI in AH are 
urgently needed to improve the outcome of this severe clinical 
condition .
Disclosures:
Ramon Bataller - Advisory Committees or Review Panels: Valyx; Speaking and 
Teaching: Echosens
The following people have nothing to disclose: Sujan Ravi, Rakhi Maiwall, Shiv 
K . Sarin, Jose Altamirano, Ashwani Singal
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1217
Adipose-specific lipin1 overexpression protects mice 
against alcohol-induced liver injury
Wenliang Zhang, Wei Zhong, Qian Sun, Xinguo Sun, Zhanxiang 
Zhou; Center for transnational biomedical research, University of 
North Carolina Greensboro, Kannapolis, NC
Background: Excessive fatty acid release from the white adi-
pose tissue (WAT) contributes to the development of alcoholic 
liver disease (ALD) . Lipin1 is a co-regulator of DNA-bound tran-
scription factors and a phosphatidic acid (PA) phosphatase 
(PAP) enzyme that dephosphorylates PA to form diacylglycerol 
(DAG), but it was dramatically reduced by alcohol in the WAT . 
This study aimed at determining the role of adipose lipin1 in 
alcohol-induced lipodystrophy and the development of ALD . 
Methods: Transgenic mice overexpressing lipin1 in adipose 
tissue (aP2-LPIN1 Tg) were produced . Wild type (WT) and 
aP2-LPIN1 mice were fed a Lieber-DeCarli alcohol or isocaloric 
maltose dextrin control liquid diet for 8 weeks to induce ALD . 
Blood parameters, hepatic steatosis, ER stress, apoptosis, and 
lipid metabolism were measured after 8-week alcohol feeding . 
Results: Alcohol feeding to WT mice resulted in liver damage 
as indicated by elevated plasma alanine aminotransferase 
(ALT, 237 .68 ± 142 .20 U/L) and aspartate aminotransfer-
ase (AST, 259 .86 ± 142 .44 U/L), which was significantly 
alleviated by overexpression of lipin1 in adipose tissue (ALT, 
44 .62 ± 26 .05 U/L; AST, 85 .85 ± 26 .76 U/L) . Alcohol feed-
ing significantly reduced epididymal WAT (eWAT) mass in 
association with increased lipolysis and inhibited lipogenesis 
in the eWAT of the WT mice, which was attenuated in the aP2-
LPIN1 Tg mice . Adipose-specific lipin1 overexpression also 
attenuated alcohol-reduced plasma leptin levels . Alcohol feed-
ing induced hepatic lipid accumulation and down-regulation of 
beta-oxidation genes in the liver of WT mice . Overexpression 
of lipin1 in adipose tissue significantly alleviated alcohol-in-
duced lipid accumulation and abolished the down-regulation of 
beta-oxidation genes in the liver . Alcohol feeding also resulted 
in significant hepatic ER stress and apoptosis in the WT mice, 
which was significantly attenuated in the aP2-LPIN1 Tg mice . 
Conclusions: The results suggest that overexpression of lipin1 
in adipose tissue alleviates alcohol-induced liver injury through 
restoration of WAT lipid storage function and lipin secretion . 
Key words: alcoholic liver disease, lipin1, liver injury, adipose 
tissue
Disclosures:
The following people have nothing to disclose: Wenliang Zhang, Wei Zhong, 
Qian Sun, Xinguo Sun, Zhanxiang Zhou

1218
Alcohol-induced activation of the unfolded protein 
response in Paneth cells induces small intestinal inflam-
masome activation, pro-apoptotic signaling and IL-17 
production
Benedek Gyongyosi, Patrick P. Lowe, Arvin Iracheta-Vellve, 
Abhishek Satishchandran, Aditya Ambade, Gyongyi Szabo; Med-
icine, UMass Medical School, Worcester, MA
Purpose: Alcohol-induced intestinal barrier dysfunction and 
microbiome changes contribute to the development of alcoholic 
liver disease . Previous studies found alcohol-induced changes 
in tight junction proteins both in the proximal and distal small 
bowel . However, it is yet to be explored how alcohol affects 
the intestine’s own innate defense mechanisms, particularly the 
secretory Paneth cells which are highly susceptible to endoplas-
mic reticulum (ER) stress . In this study, we hypothesized that 
chronic alcohol results in inflammatory changes in the small 

intestine . Methods: Mice received a Lieber-DeCarli ethanol or 
isocaloric diet for 10 days followed by an oral gavage of 5g/
kg ethanol or sugar solution, respectively . Gut decontamina-
tion and ER stress inhibition was achieved by antibiotics or 
4-phenylbutiric acid (4-PBA) administration, respectively . Small 
intestinal unfolded protein response (UPR), pro-apoptotic and 
pro-inflammatory signaling were assessed by immunoblotting . 
Paneth cell-related antimicrobial gene expressions were mea-
sured by quantitative polymerase chain reaction . Paneth cell 
numbers were assessed by periodic acid-Schiff staining and 
lysozyme immunohistochemistry . Interleukin (IL)-17 release was 
measured in ethanol-stimulated isolated crypts . Results: Chronic 
ethanol feeding resulted in selective induction of the C/EBP 
homologous protein (CHOP) arm of UPR signaling in the prox-
imal but not in the distal small intestines (SI) of alcohol-fed 
mice, localizing to the Paneth cells of the crypts of Lieberkühn . 
There was no activation in the other arms of UPR (ATF6 cleav-
age, Xbp1 splicing) . This was accompanied by an increase 
in Paneth cell numbers, antimicrobial gene expression and 
IL-17 protein expression in the proximal and not in the distal 
SI . Binge alcohol exposure after 10 days alcohol feeding fur-
ther increased pro-apoptotic signaling with phosphorylation of 
eukaryotic translation initiation factor 2A (eIF2a) and induction 
of CHOP-related downstream targets, GADD34, Bax and Bim . 
Alcohol-induced ER stress also activated the inflammasome, as 
indicated by caspase-1 and IL-18 cleavage . Alcohol-induced 
inflammasome activation and ER stress induction were inhib-
ited by antibiotics or 4-PBA administration . In vitro, ethanol 
induced IL-17 release from isolated crypts that was mimicked 
by thapsigargin and prevented by 4-PBA, indicating an ER 
stress-mediated mechanism . Conclusions: Alcohol intake upreg-
ulates small intestinal innate defense mechanisms by increasing 
Paneth cell numbers, antimicrobial gene expression, and IL-17 
release . We show that binge alcohol-induced small intestinal 
inflammasome activation occurs via microbiome-induced ER 
stress .
Disclosures:
Gyongyi Szabo - Advisory Committees or Review Panels: Alcohol Research and 
Health (NIAAA), Bile Acid Council, GALAXY Project, Nature Reviews in Gastro 
& Hepatology, NIH ExRNA Program, Prevent Cancer Foundation, Yale Uni-
versity Liver Center, Trek Therapeutics, University of Colorado Alcohol Center, 
University of Southern California Liver Center, University of Pittsburgh, MSTP 
EAB, Cytatx, Glympse Bio, Janssen Research & Development; Board Member-
ship: ACER, Hepatology; Consulting: Novartis, Orbimed, Roviant, Salix, Tobira, 
Verlyx; Grant/Research Support: NIH-NIAAA, BMS, Gilead, Genfit, Genentech, 
University of Florida, Intercept, Tobira, Takeda, Vertex
The following people have nothing to disclose: Benedek Gyongyosi, Patrick P . 
Lowe, Arvin Iracheta-Vellve, Abhishek Satishchandran, Aditya Ambade

1219
Hepatic SIRT1 is Dispensable for Adiponectin-Mediated 
Amelioration of Bile Acid Metabolism Abnormalities and 
Liver Dysfunction in Ethanol-Fed Mice
Chunki Kim1, Yoonhee Han1, Alvin Jogasuria1, Jiayou Wang1, 
Xudong Hu1,3, Hong Shen1,2, Jiashin Wu1, Min You1; 1Pharma-
ceutical Sciences, Northeast Ohio Medical University, Rootstown, 
OH; 2Liver Diseases, Guangdong Hospital of Traditional Chinese 
Medicine at Zhuhai, Zhuhai, China; 3Biology, Shanghai University 
of Traditional Chinese Medicine, Shanghai, China
Adiponectin, an adipocyte-derived circulating protein, elicit 
multiple beneficial effects on the liver injury induced by eth-
anol in mice . We have previous shown that sirtuin 1 (SIRT1) 
is a downstream target of adiponectin signaling in cultured 
hepatocytes and in mouse liver . In the present study, we sought 
to determine the requirement of hepatocyte-specific SIRT1 in 
mediating the adiponectin effects in alcoholic fatty liver injury, 
utilizing hepatocyte-specific SIRT1 knockout (SIRT1LKO) mice 
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and their littermate control (WT) mice . Eight groups of matched 
SIRT1LKO and WT mice were fed either an ethanol-containing 
or control diet using a chronic-binge ethanol feeding proto-
col . Four groups of SIRT1LKO and WT mice fed either with 
or without ethanol were injected with full length mammalian 
adiponectin (flAcrp, 0 .5 μg/g body weight/day) during the 
feeding period . As expected, ethanol administration to WT 
mice led to development of steatosis, inflammation and liver 
injury, and alcoholic fatty liver was exaggerated in the etha-
nol-fed SIRT1LKO mice . Surprisingly, administration of flAcrp 
effectively alleviated alcoholic fatty liver injury as revealed 
by ameliorated neutrophilic inflammation, reduced hepatic 
triglycerides and cholesterol levels and diminished serum 
AST and ALT levels in both ethanol-fed WT and ethanol-fed 
SIRT1LKO mice . Mechanistically, administration of flAcrp nor-
malized the ethanol administration-induced elevations of both 
hepatic pool and blood levels of bile acids in both WT and 
SIRT1LKO mice . In concordance with the normalized bile acid 
metabolism, administration of flAcrp attenuated hepatic oxida-
tive stress, ameliorated hepatic lipin 1 gene expression and its 
alternative splicing, which in turn, led to increased fatty acid 
oxidation, reduced lipogenesis, limited accumulation of toxic 
bile, diminished inflammation, and ameliorated steatohepati-
tis in the livers of both WT and SIRT1LKO mice after ethanol 
challenge . Taken together, these data demonstrate that hepato-
cyte-specific SIRT1 is dispensable for the adiponectin-mediated 
amelioration of bile acid metabolism abnormalities and liver 
injury in mice following ethanol administration . Our novel find-
ings shed light on the mechanism underlying the protective 
action of adiponectin against development and progression of 
alcoholic liver disease .
Disclosures:
The following people have nothing to disclose: Chunki Kim, Yoonhee Han, Alvin 
Jogasuria, Jiayou Wang, Xudong Hu, Hong Shen, Jiashin Wu, Min You

1220
The chemical chaperone 4-phenylbutyric acid prevents 
ethanol-induced liver injury in diabetic KK-Ay mice
Maiko Suzuki, Kazuyoshi Kon, Kenichi Ikejima, Akira Uchiyama, 
Kumiko Arai, Tomonori Aoyama, Shunhei Yamashina, Sumio 
Watanabe; Department of Gastroenterology, Juntendo University 
School of Medicine, Tokyo, Japan
Background: Diabetes mellitus is a potential exacerbating fac-
tor in alcoholic liver injury . Ethanol (EtOH) exposure promotes 
endoplasmic reticulum (ER) stress in several organs; however, 
the role of ER stress on EtOH-induced liver injury has not been 
fully understood . The chemical chaperone 4-phenylbutyric 
acid (PBA) reduces ER stress . Our Aim in this study was to 
investigate the effect of PBA on EtOH-induced liver injury using 
diabetic KK-Ay mice . Methods: Male KK-Ay mice at 8 weeks-
old were fed Lieber-DeCarli diet containing 5% EtOH for 10 
days . Some mice were given PBA (120 mg/kg BW, i .p ., daily) 
during the feeding period . Mice were sacrificed at day 11, 
and some mice were sacrificed at 9 h after a single gavage of 
EtOH (4 g/kg BW) . Control mice were given a single gavage 
of isocaloric dextrin after a pair-fed control diet . Oxidative 
stress and apoptosis were assessed by immunohistological 
staining for 4-hydroxy-2-nonenal (4-HNE) and caspase-cleaved 
cytokeratin 18, respectively . Serum ALT levels were measured 
colorimetrically . Hepatic expression of mRNA for spliced x-box 
binding protein-1 (sXBP-1), heme oxygenase (HO)-1, tumor 
necrosis factor (TNF)-α, and interleukin (IL)-6 were quantified 
by RT-PCR . Results: While chronic EtOH feeding alone did 
not elevate serum ALT levels, hepatic sXBP-1 mRNA was sig-
nificantly elevated (2 .0±0 .4-fold vs . controls, p<0 .05) . After 

binge, serum ALT was significantly elevated to 107±19 IU/L 
compared with controls (23±1 IU/L, p<0 .05), and massive 
fat accumulation with inflammation were observed . Significant 
increase of 4-HNE was observed in 21 .4±3 .4% of hepatocytes 
compared with control (0 .2±0 .0%), and expression of mRNA 
for HO-1, TNFα and IL-6 was also significantly increased, val-
ues reaching 14 .0±0 .9, 2 .7±0 .2 and 9 .8±1 .6-fold vs . controls 
(p<0 .05), respectively . The percentage of apoptotic cells sig-
nificantly increased (3 .9±1 .6%, p<0 .05) . Treatment with PBA 
during chronic EtOH exposure completely inhibited expression 
of sXBP-1 mRNA to control levels (1 .1±0 .1-fold vs . controls) . 
PBA significantly prevented elevation of serum ALT after binge 
(62±2 IU/L, p<0 .05), and attenuated fat and inflammation . 
PBA also reduced the percentage of 4-HNE positive cells 
(12 .1±2 .5%, p<0 .05), and reduced the expression of mRNA 
for HO-1, TNFα, and IL-6 (8 .1±1 .9, 1 .7±0 .3 and 6 .0±1 .3-fold, 
p<0 .05, respectively) . Finally, the treatment with PBA signifi-
cantly decreased apoptotic cells (2 .0±0 .5%, p<0 .05) . Con-
clusions: Our findings indicated that chronic-binge EtOH-fed 
KK-Ay mouse is a suitable model for alcoholic liver injury with 
diabetes mellitus . Prevention of ER stress by chemical chaper-
one is a potential therapy for alcoholic liver injury .
Disclosures:
The following people have nothing to disclose: Maiko Suzuki, Kazuyoshi Kon, 
Kenichi Ikejima, Akira Uchiyama, Kumiko Arai, Tomonori Aoyama, Shunhei 
Yamashina, Sumio Watanabe

1221
Acute-on-chronic alcohol exposure using the ‘NIAAA 
model’ concomitantly damages the liver and lung
Lauren G. Poole1, Juliane I. Beier1, Edilson Torres-Gonzalez2, 
Anwar Anwar-Mohamed1, Nikole L. Warner3, Christine E. Dolin1, 
Calvin T. Nguyen-Ho1, Jeffrey D. Ritzenthaler2, Jesse Roman2, 
Gavin E. Arteel1; 1Pharmacology and Toxicology, University of 
Louisville Health Sciences Center, Louisville, KY; 2Medicine, Uni-
versity of Louisville Health Sciences Center, Louisville, KY; 3Micro-
biology and Immunology, University of Louisville Health Sciences 
Center, Louisville, KY
Background . The liver is a primary target of alcohol toxicity, 
but chronic alcohol abuse can damage several other organs, 
including the lung . In fact, previous studies have shown that 
chronic ethanol exposure increases the incidence, severity, and 
mortality of sepsis-induced acute lung injury (ALI) . Furthermore, 
recent work by this group has indicated that liver injury caused 
by alcohol may contribute to lung pathology . To date, most 
animal models investigating the role of alcohol in ALI require 
administration of an exogenous inflammatory stimulus (e .g ., 
LPS); whether or not alcohol exposure is sufficient to induce 
pulmonary changes is unclear . The ‘NIAAA’ model of acute-
on-chronic alcohol exposure is a recently developed model 
that appears to better recapitulate alcoholic (steato)hepatitis . 
The impacts of this liver model on lung pathology have not 
been explored; the goal of this study was to therefore char-
acterize simultaneously the effects of acute-on-chronic alcohol 
on the liver and lung . Methods. 10 W male C57Bl6/J mice 
were exposed to alcohol on the NIAAA protocol: 10 days 
liquid diet, followed by a bolus gavage (5 g/kg) . Animals 
were sacrificed 9 or 24 hours after the gavage, and liver and 
lung tissue, plasma, and bronchoalveolar lavage fluid (BALF) 
were collected for analysis . Injury was determined biochemi-
cally and histologically . Inflammatory cytokine and chemokine 
production were also quantitated . Results. As expected, acute-
on-chronic alcohol feeding caused significant steatohepatitis, 
characterized by increased plasma AST/ALT, as well as fat 
and neutrophil accumulation . Interestingly, acute-on-chronic 
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alcohol exposure also caused transient lung injury . Similar to 
liver, this injury was characterized by a predominantly neutro-
philic inflammatory response in lung tissue and BALF . Indices 
of the pulmonary inflammasome were also elevated by acute-
on-chronic alcohol in the lung, analogous to previous findings 
in the liver . Conclusions . Taken together, these data indicate 
that the newly developed NIAAA model of alcoholic (steato)
hepatitis also develops concomitant lung damage . These results 
indicate, for the first time, that alcohol exposure is sufficient 
to induce pulmonary inflammatory injury and emphasize the 
parallel (and potentially interdependent) damage between the 
liver and the lung after alcohol exposure . This work was sup-
ported, in part by NIH grants R01AA021978 (GEA, PI) and 
R01AA013353 (JR, PI) .
Disclosures:
Jesse Roman - Consulting: Boehringher Ingelheim; Grant/Research Support: Gil-
ead, Actelion, Fibrogen, Novartis, Promedior
The following people have nothing to disclose: Lauren G . Poole, Juliane I . Beier, 
Edilson Torres-Gonzalez, Anwar Anwar-Mohamed, Nikole L . Warner, Christine 
E . Dolin, Calvin T . Nguyen-Ho, Jeffrey D . Ritzenthaler, Gavin E . Arteel

1222
Proteome Dynamics reveals that High Density Lipo-
protein Dysfunction in Nonalcoholic Steatohepatitis 
is related to Increased Degradation of HDL proteins 
involved in Reverse Cholesterol Transport.
Takhar kasumov2, Kwangwon Lee2, Abdullah Osme2, Jaividhya 
Dasarathy3, Ling Li4, Belinda Willard4, Iryna Kalinina4, Srinivasan 
Dasarathy4, Jonathan D. Smith1, Arthur J. McCullough4; 1Gas-
troenterology, Cleveland Clinic, Cleveland, OH; 2Pharmaceutical 
Sciences, Northeast Ohio Medical University, Rootstown, OH; 
3Family Practice, Metrohealth Medical Center, Cleveland, OH; 
4Cleveland Clinic, Cleveland, OH
Objectives Nonalcoholic steatohepatitis (NASH) is associated 
with endothelial dysfunction and an increased rate of cardio-
vascular disease (CVD) related mortality . High density lipopro-
tein (HDL) protects against CVD through reverse cholesterol 
transport in addition to its anti-oxidant and anti-inflammatory 
functions . We recently demonstrated that HDL from patients 
with NASH has both reduced cholesterol efflux and anti-oxi-
dant activity and it is pro-inflammatory . Here we use a heavy 
water (2H2O) based metabolic labeling approach to test the 
hypothesis that altered HDL proteome dynamics is involved 
in HDL dysfunction in patients with NASH . Methods HDL from 
patients NASH and paired healthy controls (n=8/group) was 
isolated by an immonoaffinity method . HDL’s anti-oxidant 
and inflammatory activities were quantified . The HDL pro-
teome composition was analyzed by a label-free proteomics 
approach . A metabolic 2H2O-labeling technique was applied 
to quantify turnover rates of HDL proteins . Results Patients with 
NASH had a higher BMI, HOMA-IR, plasma AST, ALT and tri-
glycerides . As compared to controls, HDL from NASH patients 
was proinflammatory with increased myeloperoxidase (MPO) 
levels and accelerated oxidative activity . The HDL from NASH 
patients was significantly enriched with proteins involved in the 
acute phase response (ceruloplasmin [Cp], serum amyloid amy-
lase, hemopexin, and the complement factor B) . MPO activity 
was positively associated with the pro-inflammatory index of 
HDL (p=0 .004) and nitration of apoAI (p=0 .003) . In contrast, 
cholesterol efflux capacity of HDL was inversely correlated with 
the MPO activity (p=0 .01) and nitration of apoAI (p=0 .01) . 
These changes were associated with the increased degrada-
tion of ApoAI and ApoAII, two major proteins of HDL involved 
in cholesterol transport, but with a decreased catabolic rate 
of Cp, an acute-phase HDL protein with pro-oxidant property . 
Alterations in ApoAI metabolism were directly correlated with 

the oxidase activity and levels of Cp, suggesting that Cp could 
be involved in accelerated ApoAI catabolism and HDL dysfunc-
tion in NASH . Conclusions HDL dysfunction in NASH is related 
to the altered dynamics of HDL proteins, and Cp may play a 
unique role in the increased degradation of apoAI, apoAII, 
apoAIV and increased production of acute phase reaction pro-
teins .
Disclosures:
The following people have nothing to disclose: Takhar kasumov, Kwangwon Lee, 
Abdullah Osme, Jaividhya Dasarathy, Ling Li, Belinda Willard, Iryna Kalinina, 
Srinivasan Dasarathy, Jonathan D . Smith, Arthur J . McCullough

1223
Impaired Adipocyte Autophagy Promotes White Adi-
pocyte Browning And Protects Against Alcohol-Induced 
Liver Injury 
Yuan Li, Hong-Min Ni, Xiaojuan Chao, Wen-Xing Ding; Pharma-
cology, Toxicology and Therapeutics, The University of Kansas 
Medical Center, Kansas City, KS
Alcoholic liver disease (ALD) is a health problem worldwide that 
claims two million lives per year . Accumulating evidence indi-
cates that chronic alcohol consumption increases adipocyte lip-
olysis resulting in decreased adipose tissue mass and increased 
hepatic reverse transport of free fatty acid (FFA), which contrib-
utes to liver steatosis and liver injury . Whether and how adi-
pocyte autophagy contributes to alcohol-induced lipolysis and 
liver injury are not known . In the present study, we generated 
adipocyte-specific Atg5 knockout (KO) mice and treated these 
mice together with their matched wild type mice with chronic-
plus-binge alcohol model (Gao-binge model) . Mass and his-
tology of epididymal and retroperitoneal, and subcutaneous 
inguinal white adipose tissue (WAT) as well as interscapular 
brown adipose tissue (BAT) were compared between wild-type 
(WT) and KO mice . Liver steatosis, inflammation and injury 
were evaluated, and serum lipids were also measured to study 
lipid turnover . We found that Gao-binge alcohol increased 
adipocyte lipolysis and decreased fat mass in WT mice, which 
were inhibited in adipocyte-specific Atg5 KO mice . Intrigu-
ingly, adipocyte-specific Atg5 KO mice had increased number 
of multilocular lipid droplets (LDs) and mitochondria in subcu-
taneous white adipocytes WAT (sWAT), suggesting that lack 
of Atg5 promotes the “browning “of WAT likely via decreased 
mitophagy . More importantly, the “browning” of WAT was 
further enhanced after alcohol administration . As a result, adi-
pocyte-specific Atg5 KO mice had decreased serum levels of 
FFA, alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST), and decreased hepatic triglyceride and neutro-
phil infiltration compared to WT mice after Gao-binge alcohol 
administration . In conclusion, our data indicate that inhibition 
of adipocyte autophagy attenuates Gao-binge alcohol-induced 
liver injury, which might be due to increased level of “brown-
ing” of WAT adipocytes via decreased autophagic removal 
of mitochondria, and decreased adipocyte lipolysis via less 
autophagic removal of LDs .
Disclosures:
The following people have nothing to disclose: Yuan Li, Hong-Min Ni, Xiaojuan 
Chao, Wen-Xing Ding
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1224
Establishment of a cellular model to study ethanol-in-
duced lipophagy
Lin Wang1,2, Jun Zhou1,3, Xiaoyun Chen1, Bilon Khambu1, Xiao-
Ming Yin1; 1Pathology and Lab Med, Indiana University Sch. of 
Med, Indianapolis, IN; 2College of Animal Science and Veteri-
nary Medicine, Shandong Agricultural University, Tai’An, China; 
3Department of Minimal Invasive Surgery, Xiangya 2nd Hospital, 
Changsha, China
Ethanol-induced activation of lipophagy in hepatocytes plays 
an important cytoprotection against liver injury, but its mech-
anism remains to be fully determined . In the present study, 
ethanol-induced lipophagy was established in an immortal-
ized mouse hepatocyte line, AML-12 cells, which provided 
novel information on this process . This cell line was able to 
metabolize ethanol and ethanol treatment elevated lipid con-
tent in these cells . Cells were treated with ethanol at different 
concentrations (40-160 mM) for different times (12-48 hr) . We 
were able to detect ethanol-induced elevation of lipid content 
and the toxicity . By using a series of chemical and genetic 
modulators that inhibited or promoted autophagy, we could 
show that ethanol-induced lipid elevation was affected by the 
autophagy pathway . To determine how autophagy regulated 
the lipid content, we determined whether a key adaptor mole-
cule p62/SQSTM1 was involved . We found that both the auto-
phagosomes marker LC3 and p62 could colocalize with lipid 
droplets (LDs) in ethanol-treated AML-12 cells . The lipid accu-
mulation and colocalization of autophagosomes with LDs were 
significantly alleviated by p62 knockdown, indicating that p62 
was an important adaptor for ethanol-induced lipophagy . P62 
usually binds to the ubiquitin moiety of ubiquitinated proteins . 
Indeed, we found that the ubiquitin signals were increased, 
and they were colocalized with lipid droplets and p62 in etha-
nol-treated AML-12 cells . Moreover, results of three-color stain-
ing of p62-perilipin-LDs and perilipin-Ub-LDs suggested that 
colocalization of p62 with perilipin and ubiquitination of per-
ilipin occurred in this process . Finally, perilipin knocking-down 
significantly altered ethanol-induced lipophagy, suggesting that 
it could participate in this process by serving as a potential rec-
ognition target . Conclusion: This study thus provides a poten-
tial mechanistic explanation to how ethanol-induced lipophagy 
might occur, which may facilitate the understanding of cell’s 
defense against ethanol-induced injury .
Disclosures:
The following people have nothing to disclose: Lin Wang, Jun Zhou, Xiaoyun 
Chen, Bilon Khambu, Xiao-Ming Yin

1225
Alcohol Exposure Differentially Regulates Immune 
Responses of Liver Endothelial Cells and Hepatic Stellate 
Cells to E. coli Infection
Silvia Giugliano1, Michael Kriss1, Lucy M. Golden-Mason1, Cara 
Wilson2, Hugo R. Rosen1,3; 1Division of Gastroenterology & Hepa-
tology, University of Colorado Anschutz Medical Campus, Aurora, 
CO; 2Division of Infectious Diseases, University of Colorado 
Anschutz Medical Campus, Aurora, CO; 3Denver VA Medical 
Center, Denver, CO
Background: Alcohol abuse is one of the leading causes of 
cirrhotic liver disease . A significant percentage of cirrhotic 
patients succumb to bacterial infections with infection-attributed 
mortality of 30%-50% . Chronic alcohol exposure increases 
intestinal permeability, changing the bacterial microflora . 
However, the exact molecular mechanism of bacterial trans-
location and how changes in the intestinal microbiome con-

tribute to liver disease progression remains largely unknown . 
Liver sinusoidal endothelial cells (LSECs) play an essential role 
in the reticuloendothelial clearance system . Abnormalities in 
LSEC function have been reported during experimental sepsis; 
however, the precise mechanisms of increased susceptibility to 
bacterial infections in cirrhosis are unclear . Methods: Immune 
responses in primary LSECs and hepatic stellate cell line (HSCs, 
LX-2) were analyzed by qRT-PCR after stimulating the cells with 
gram-negative bacteria (10x108/ml) and/or EtOH (100 nM) . 
Cytokine and chemokine production after bacterial exposure 
was detected by ELISA . Results: We demonstrate that primary 
LSECs cultured with gram-negative enteric bacteria (P.copri, 
B. theta and E. coli; 10x108/ml) for 6 hours acquire a pro-in-
flammatory phenotype . We observed differential up-regulation 
of IL1β, IL6, CCL2 and CXCL8 . Of note, the strongest immune 
activation was observed after exposure of LSECs to E. coli . 
When we exposed LX-2 cells to the same gram-negative bacte-
ria we observed differential up-regulation of chemokines such 
as CCL2, CXCL1 and MMP9 that are involved in monocyte 
and neutrophil recruitment . Also in this case, E. coli infection 
induced the strongest gene up-regulation . To investigate how 
alcohol exposure would affect LSEC response to bacteria, we 
pre-treated LSECs for 48 hours with EtOH (100 nM) before 
exposure to E.coli . EtOH pre-treatment significantly reduced 
LSEC pro-inflammatory response to E.coli . In contrast, when 
LX-2 cells were pre-treated with EtOH we observed significant 
up-regulation of pro-inflammatory genes (IL6 and CXCL10) . 
Furthermore, conditioned media (CM) from LSECs exposed to 
E. coli/EtOH when added to LX-2 cells for 6 hours induced 
up-regulation of IL6 and CXCL10 . Conclusions: We demon-
strate that EtOH treatment suppresses LSEC immune responses 
to E. coli infection and induces a pro-inflammatory state in 
HSCs . Interestingly, CM from EtOH/E. coli treated LSECs elicits 
the release of soluble mediators that promote HSC activation . 
Taken together our data suggest a model whereby LSEC act as 
a central player in alcoholic liver disease where they induce 
immune tolerance to alcohol but also cross-talk with HSCs 
towards pro-inflammatory responses .
Disclosures:
The following people have nothing to disclose: Silvia Giugliano, Michael Kriss, 
Lucy M . Golden-Mason, Cara Wilson, Hugo R . Rosen

1226
HBV replication increases cholesterols via upregulation 
of SREBP-2/HMGCR and down-regulation of CYP-7α in 
alcoholic fatty liver mice
Yaqi Wang1, Hongwu Wang1, Ting Wu1, Danqing Hu1, Xingxing 
Weng1, Pei-Jer Chen2, Xiaoping Luo1, Qin Ning1; 1Tongji Hospi-
tal, Tongji Medical College, Huazhong University of Science and 
Technology, Wuhan, China; 2Hepatitis Research Center, National 
Taiwan University and Hospital, Taipei, Taiwan
Backgrounds: As a high prevalence of drinking alcohol in the 
general population, a significant portion of chronic hepatitis 
B (CHB) patients are believed to have concomitant alcoholic 
liver disease . Cholesterol homeostasis plays an important role 
in maintaining the normal physiological function of body . 
Dysregulated cholesterol homeostasis is a characteristic of 
many diseases, including atherosclerosis, metabolic disorders, 
and numerous cancers . However, the impacts on Cholesterol 
metabolism of alcoholic steatosis combined with HBV replica-
tion remain unknown . Methods: Six-weeks old male FVB/Ncrl 
mice were hydrodynamically injected of pGEM-4Z1 .3HBV vec-
tor or control vector and fed with ethanol diet or control diet 
in random, serum ALT, AST, triglyceride, cholesterol, HBeAg 
and liver histology, liver cholesterol level and cholesterol 
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metabolism related molecules (HMGCR,SREBP-2,CYP-7α)were 
detected after 6 weeks diet treatment  . Results: In this model, 
the characteristic of inhepatic HBV replication and alcohol fatty 
liver were present . HBeAg could be persistently detected in the 
serum and HBcAg was positively expressed in the liver . After 6 
weeks ethanol diet, oil red O staining of the mice liver showed 
small lipid droplets within the hepatocytes . Body weight was 
decreased (p<0 .05), serum ALT(p<0 .05) and AST (p<0 .05) 
were elevated significanlty . And a significant increase of serum 
triglyceride (p<0 .05) and cholesterol level (p<0 .05) in ethanol 
diet feed micecompared with control diet ones . Interestly, liver 
cholesterol level was significantly increased in ethanol diet feed 
mice with HBV replication compared with other groups . These 
mice also showed a significantly elevated SREBP-2/HMGCR, 
an important pathway of cholesterol biosynthesis CYP-7, a key 
enzyme participating in the metabolism pathway of cholesterol, 
was accordingly significant decrease in these mice when com-
pared with no viral replication mice . Conclusions: In this study, 
we successfully constructed a murine model of alcoholic fatty 
liver with HBV replication, Our data suggested a HBV replica-
tion increased hepatic cholesterol, which was evidenced due 
to the up-regulation of cholesterol biosynthesis via SREBP-2/
HMGCR and down-regulation of CYP-7α .
Disclosures:
Pei-Jer Chen - Advisory Committees or Review Panels: BMS, GSK, BMS, GSK, 
Medigene; Consulting: Medigen, Pharmaessentia; Grant/Research Support: Vaz-
genetics; Independent Contractor: J & J; Speaking and Teaching: Roche, Roche
Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
MSD, GSK; Consulting: ROCHE, NOVARTIS, BMS, MSD, GSK; Grant/Research 
Support: ROCHE, NOVARTIS, BMS; Speaking and Teaching: ROCHE, NOVAR-
TIS, BMS, MSD, GSK
The following people have nothing to disclose: Yaqi Wang, Hongwu Wang, Ting 
Wu, Danqing Hu, Xingxing Weng, Xiaoping Luo

1227
Fecal microbiota manipulation prevents dysbiosis and 
alcohol-induced liver lesions in mice
Laura WRZOSEK1, Gladys Ferrere1, Williams Turpin2, Gabriel 
Perlemuter1,3, Anne-Marie Cassard-Doulcier1; 1INSERM U996, 
DHU Hepatinov, Université Paris-Sud, Université Paris-Saclay, 
CLAMART, France; 2Division of Gastroenterology, Zane Cohen 
Centre for Digestive Diseases, Mount Sinai Hospital, Toronto, ON, 
M5T 3L9, Canada; Department of Medicine, University of Toronto, 
ON, M5S 1A8, Canada, Toronto, ON, Canada; 3AP-HP, Hepato-
gastroenterology and Nutrition, Hôpital Antoine-Béclère, Clamart, 
France, CLAMART, France
Background and aims: Alcoholic liver disease (ALD) is a lead-
ing cause of liver failure and mortality . In humans, severe 
alcoholic hepatitis is associated with key changes of intesti-
nal microbiota (IM), which influences individual sensitivity to 
develop advanced ALD . We used the different susceptibility 
to ALD observed in two distinct animal facilities to test the effi-
ciency of two complementary strategies (fecal microbiota trans-
plantation and prebiotic treatment) to reverse dysbiosis and 
prevent ALD . Methods: Mice were fed alcohol in two distinct 
animal facilities within a Lieber DeCarli diet . Fecal microbiota 
transplantation was performed with fresh feces from alcohol-re-
sistant donor mice to alcohol-sensitive receiver mice three times 
a week . Another group of mice received pectin during the 
entire alcohol consumption period . Results: Ethanol induced 
steatosis and liver inflammation, which were associated with 
disruption of gut homeostasis, in alcohol-sensitive, but not alco-
hol-resistant mice . IM analysis showed that the proportion of 
Bacteroides was specifically lower in alcohol-sensitive mice . 
Principal coordinate analysis showed that the IM of sensitive 
and resistant mice clustered differently . We targeted IM using 

two different strategies to prevent alcohol-induced liver lesions: 
(1) pectin treatment which induced major modifications of the 
IM, (2) fecal microbiota transplantation which resulted in an IM 
very close to that of resistant donor mice in the sensitive recipi-
ent mice . Both methods prevented steatosis, liver inflammation, 
and restored gut homeostasis . Conclusions: Manipulation of 
IM can prevent alcohol-induced liver injury . The IM should be 
considered as a new therapeutic target in ALD .
Disclosures:
Gabriel Perlemuter - Advisory Committees or Review Panels: Biocodex; Board 
Membership: Servier; Grant/Research Support: Servier; Speaking and Teaching: 
Gilead, Bayer, Pileje
The following people have nothing to disclose: Laura WRZOSEK, Gladys Ferrere, 
Williams Turpin, Anne-Marie Cassard-Doulcier

1228
The mortality burden of alcoholic liver disease in alco-
hol-related hospitalizations
George Cholankeril1,2, Ryan B. Perumpail4, Eric R. Yoo5, Meng-
han Hu6, Jeffrey Nadelson3, Aijaz Ahmed4; 1Internal Medicine, 
Roger Williams Medical Center, Providence, RI; 2Internal Medi-
cine, Boston University School of Medicine, Boston, MA; 3Depart-
ment of Gastroenterology and Hepatology, University of Tennessee 
Health Science Center, Memphis, TN; 4Division of Gastroenter-
ology and Hepatology, Stanford University School of Medicine, 
Stanford, CA; 5Medicine, University of Illinois College of Medi-
cine, Chicago, IL; 6Biostatistics, Brown University School of Public 
Health, Providence, RI
Background & Aim: The Centers for Disease Control reported 
that in 2014, the overall number of alcohol-related (AR) deaths 
(excluding motor vehicle accidents and homicide) had reached 
an all-time high and had surpassed opioid-related deaths . Our 
aim is to investigate how AR disease has impacted our inpatient 
healthcare system . Methods: Using the National Inpatient Sam-
ple (NIS), we analyzed overall and annual trends in AR hos-
pitalizations and deaths from 2004 to 2013 . We categorized 
AR hospitalizations into 1) alcohol-induced psychoses (PY) 2) 
alcohol dependence syndrome (DS) (acute intoxication, poly-
neuropathy, cardiomyopathy, or gastritis secondary to alcohol) 
3) non-dependent alcoholic syndrome (ND) and 4) alcoholic 
liver disease (ALD) (fatty liver disease, cirrhosis, liver damage 
or acute hepatitis secondary to alcohol) . Results: Overall from 
2004-2013, there were 4,523,781 alcohol-related hospital-
izations . ALD represented the lowest proportion of AR hospi-
talizations (14 .1%) but the highest proportion of all AR deaths 
(total 96,421 deaths; ALD 37 .9%, DS 28 .8%, ND 22 .1%, 
PY, 11 .2%, p < 0 .05) . Deaths accounted for 1 .3% of AR hos-
pitalizations and were highest in ALD (5 .7%) hospitalizations 
(Table) . Although the number of ALD hospitalizations increased 
4 .0% annually, the number ALD deaths had decreased 3 .2% 
annually . Compared to other AR cohorts, ALD had the high-
est proportion of patients between the age of 45-64 (63 .4%; 
p<0 .05) . 70 .1% of ALD hospitalizations were male, the lowest 
observed (p > 0 .05) proportion among AR cohorts . In our 
sub-analysis, alcoholic hepatitis (AH) accounted for 25 .3% of 
ALD hospitalizations with similar gender and age-specific dis-
tribution, but with a lower proportion of deaths (non-AH ALD 
6 .5%, AH, 3 .3%, p < 0 .05) . Conclusion: Although the number 
of ALD-related hospital deaths have been declining, the pro-
portion of ALD in AR deaths remain significantly high . Further 
efforts in addressing the effects of ALD in AR-hospitalizations 
may reduce mortality burden in the inpatient setting .
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Acute Alcoholic Hepatitis has Comparable Survival fol-
lowing Liver Transplantation to Other Causes of Acute 
Liver Failure
George Cholankeril1,6, Ryan B. Perumpail2, Menghan Hu3, Eric 
R. Yoo4, Andy Liu5, Naga P. Chalasani7, Aijaz Ahmed2; 1Roger 
Williams Medical Center, Providence, RI; 2Division of Gastroen-
terology and Hepatology, Stanford University School of Medicine, 
Stanford, CA; 3Biostatistics, Brown University School of Public 
Health, Providence, RI; 4University of Illinois College of Medicine, 
Chicago, IL; 5Department of Medicine, California Pacific Medi-
cal Center, San Francisco, CA; 6Department of Medicine, Boston 
University School of Medicine, Boston, MA; 7Division of Gastroen-
terology and Hepatology, Indiana University School of Medicine, 
Indianapolis, IN
Background: Although liver transplantation (LT) is the defin-
itive treatment for patients with liver failure, patients with 
acute alcoholic hepatitis are typically not considered suit-
able candidates due to clinical and social reasons . We aim 
to investigate long-term post-LT survival in the United States 
(U .S .) among patients with acute alcoholic hepatitis compared 
to patients with other causes of acute liver failure . Methods: 
We conducted a cohort study using U .S . national data from 
the United Network for Organ Sharing registry from 2005-
2014 (MELD era) to evaluate long-term survival following LT 
for acute alcoholic hepatitis compared to acute liver failure 
including non-acetaminophen drug induced liver injury (DILI) 
and acute hepatitis B . Survival following LT was evaluated 
with Kaplan Meier methods . Results: Overall, 97 adult patients 
underwent LT for acute alcoholic hepatitis, compared to 2,668 
adult patients who underwent LT for acute liver failure . When 
compared to acute liver failure patients, acute alcoholic hepa-
titis patients were older (50 .9±11 .5 vs . 45 .8±13 .8, p<0 .01), 
male (76 .0% vs . 45 .9%, p<0 .01), more Caucasian (78 .4% vs . 
60 .4%, p<0 .01), and more likely to have undergone hemodi-
alysis in the week preceding LT (24 .0% vs . 16 .5%, p<0 .03) . 
Compared to liver transplants performed for acute liver failure 
due to non-acetaminophen DILI (n=365) or hepatitis B (n=236) 
liver transplants, acute alcoholic hepatitis demonstrated compa-
rable 1-year post-LT survival - acute alcoholic hepatitis, 82 .5%; 
non-acetaminophen DILI, 78 .9%; and acute hepatitis B, 82 .2%; 
p=0 .48 (Figure) . Conclusions: This limited U .S . experience 
suggests that LT performed in selected individuals with acute 
alcoholic hepatitis offers an acceptable 1-year post-LT survival . 
Further studies are needed to better understand the utility of LT 
in patients with acute alcoholic hepatitis .

Disclosures:
Naga P . Chalasani - Consulting: Abbvie, Lilly, DS Biopharma, Tobira, NuSirt, 
Domain; Grant/Research Support: Intercept, Gilead, Galectin
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Menghan Hu, Eric R . Yoo, Andy Liu

1230
Excess Adiposity in Alcoholic Hepatitis Increases Mortal-
ity and Morbidity
Richard Parker1,2, Jonathan Nahas3, Balraj Dhesi1, Ashish Sinha4, 
Antonella Ghezzi5, Gene Y. Im3, Anne McCune4, Guruprasad P. 
Aithal5, Andrew Holt1; 1Liver and Unit, University Hospitals Bir-
mingham NHS Foundation Trust, Birmingham, United Kingdom; 
2NIHR Center for Liver Research and Biomedical Research Unit, 
University of Birmingham, Birmingham, United Kingdom; 3Mount 
Sinai Medical Centre, New York, NY; 4Department of Liver Med-
icine, University Hospitals Bristol NHS Foundation Trust, Bristol, 
United Kingdom; 5NIHR Nottingham Digestive Diseases Biomedi-
cal Research Unit, Nottingham, United Kingdom
Alcohol and obesity synergise to increase the risk of liver-re-
lated mortality . We examined the effect of adiposity in alco-
holic hepatitis (AH) and potential underlying mechanisms . 
Body composition in chronic liver disease was assessed by 
computed tomography to measure volume of adipose tissue 
(AT), muscle and ascites . Body weight was adjusted in light 
of volume of ascites, and patients categorised as underweight 
(corrected BMI (cBMI) <18 .5 kg/m2), normal (18-5-24 .9 kg/
m2), overweight (25-29 .9 kg/m2) or obese (≥30 kg/m2) . 
Two hundred and thirty-three patients with AH from the UK 
and USA provided a cohort to analyse the clinical effects of 
adiposity in AH . Inflammatory and metabolic profiling was 
undertaken by proteome analysis of serum samples . Analysis 
of body composition showed cBMI correlated with volume of 
subcutaneous AT and to a lesser extent intra-abdominal AT 
(r2= 0 .62, p<0 .001 and r2=0 .11 p=0 .024 respectively), but 
did not correlate with volume of muscle (r2=0 .03, p=0 .215) . 
Thus, cBMI is a reliable estimate of adiposity . Overweight and 
obesity were common amongst patients with AH (29% and 
19% respectively) . Mulitvariate analysis confirmed that obesity 
(HR 2 .22, 95%CI 1 .1-4 .3, p=0 .022) and underweight (HR 
2 .38, 1 .0-5 .6, p=0 .049) were independently associated with 
mortality at 3 months after admission (figure 1) . Obesity was 
associated with greater incidence of renal failure (Chi-squared 
p=0 .032) . Proteome analysis of serum demonstrated several 
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metabolic and inflammatory factors differentially expressed in 
underweight and obese AH in particular adipokines, chemo-
kines and growth factors . Increased adiposity is common in 
patients with AH and is associated with excess morbidity and 
mortality . These outcomes may be mediated by differing inflam-
matory and metabolic phenotypes .

Adjusted mortality at three months after admission
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Immune regulation via the gut–liver axis plays a pivotal 
role in the pathogenesis of alcohol-induced liver disease 
Shunsuke Shiba, Nobuhiro Nakamoto, Ryo Aoki, Keisuke Ojiro, 
Po-sung Chu, Nobuhito Taniki, Akihiro Yamaguchi, Takanori 
Kanai; Department of Internal Medicine, Keio University School of 
Medicine, Tokyo, Japan
Background: Excessive alcohol intake leads to the progression 
of many disease ranging from gastrointestinal diseases such 
as liver cirrhosis and pancreatitis to metabolic diseases . In 
addition to the direct effects of alcohol and its metabolites, 
increased intestinal permeability and activation of hepatic 
macrophages by gut microbiota-derived endotoxins through 
the portal vein play a role in the pathogenesis of alcohol-in-
duced liver injury . In the current study, we aimed to clarify the 
immunological mechanism how alcohol-induced liver disease 
progress via the gut–liver axis . Method: Twenty-six patients 
with alcoholic dependence admitted for the purpose of alcohol 
abstinence (all male, median age: 56) were enrolled in this 
study with written informed consent . Blood and fecal samples 
collected on admission and at 4 weeks after alcohol cessa-
tion were sequentially analyzed and compared with healthy 
controls . Peripheral blood mononuclear cells separated from 
blood samples were analyzed for phenotype and function 
using flow cytometry, MACS-sorted CD14+ monocytes were 
stimulated in vitro using various toll-like receptor (TLR) ligands, 
and cytokine production was evaluated using cytometric bead 
assays . The composition of intestinal microbiota was evaluated 
using comprehensive metagenomics . Results: The productivity 
of inflammatory cytokines such as TNF-α and IL-6 from periph-
eral CD14+ monocytes of alcoholic patients on admission was 
significantly lower than that of healthy controls . The frequency 

of peripheral CD14+ monocytes and the productivity of inflam-
matory cytokines were significantly restored after cessation 
of alcohol for 4 weeks compared with each individual’s ini-
tial value (TNF-α: pre 79 .0 vs post 306 .5 pg/nl, p<0 .05) . 
Cytokine production restoration was not influenced by age, 
ALDH1/ALDH2 gene polymorphism, amount of alcohol con-
sumed, or serum transaminase level on admission . Restoration 
was significantly poor in patients with advanced liver fibrosis 
even after 4 weeks of alcohol cessation . Decreased diversity 
of intestinal microbiota due to long-term alcohol consumption 
improved in most patients after alcohol cessation . Conclusion: 
The results suggest that peripheral monocytes in patients with 
alcohol dependence show diminished response to TLR4 stimula-
tion in vitro, however, tolerance to TLR ligands is reversible with 
short-term alcohol cessation. Further study to investigate the 
effects of targeting the gut-liver axis in humans may provide an 
undefined potential in the management of alcohol dependence.
Disclosures:
The following people have nothing to disclose: Shunsuke Shiba, Nobuhiro Naka-
moto, Ryo Aoki, Keisuke Ojiro, Po-sung Chu, Nobuhito Taniki, Akihiro Yamagu-
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1232
Therapeutic Potential Of Liver X Receptor (LXR) In Alco-
holic Liver Disease (ALD)
Monideepa Sengupta, Arindam Chatterjee, Kristine Griffett, Colin 
A. Flaveny, Thomas P. Burris; Pharmacology and Physiology, Saint 
Louis University, Saint Louis, MO
The goal of our research is to determine if synthetic LXR ligands 
can be used to treat hepatic steatosis induced by chronic alco-
hol abuse. ALD is a significantly growing public health concern 
that is a major cause of morbidity and mortality in adults . In 
spite of the current therapies, disease relapse frequently occurs, 
which raises an urgent need for the development of more effica-
cious and novel therapeutics that would reverse the progression 
of this disease . Targeting LXR in the liver using an inverse ago-
nist has been shown to suppress hepatic lipogenesis, alter liver 
injury enzyme levels in the plasma and improve liver morphol-
ogy in Non Alcoholic Fatty Liver Disease (NAFLD) models . Due 
to the similarities in the pathophysiology of NAFLD and ALD, 
we hypothesize that by repressing the normal function of the 
receptor by using synthetic inverse agonist, SR9238, we can 
effectively suppress or reverse the progression of ALD . In order 
to test the hypothesis, we performed a study where, a standard 
chronic ethanol diet was used where eight to ten-week-old male 
mice (C57BL/6J) were placed on the Lieber-DeCarli diet (Bio-
Serv, Frenchtown, NJ) with 4 .5% (v/v) ethanol for a total of 8 
weeks . Non-ethanol control-fed mice were pair-fed an equal 
amount of calories as their alcohol-fed counterparts . The feed-
ing protocol followed the guidelines established by NIAAA . 
Two weeks into the ethanol diet, mice were administered the 
liver specific LXR inverse agonist SR9238 at 30mg/kg or vehi-
cle control, via intraperitoneal injection, for four weeks . In this 
experiment our results suggest that LXR inhibition significantly 
reduced ALD progression . In another experiment, we assessed 
the effect of SR9238 on a “two-hit model” . C57BL/6J mice 
were fed a high cholesterol, fructose and trans-fat diet in combi-
nation with chronic ethanol treatment, in presence and absence 
of SR9238 . In the SR9238 treated group, we observed a sig-
nificant decrease in key liver injury enzymes including Ala-
nine Transaminase(ALT), Aspartate Transaminase(AST), and 
Alkaline Phosphatase(ALPAMP) and a significant reduction 
in hepatic pro-inflammatory and apoptotic markers including 
TNFα and TGFβ . These results suggest that inhibiting LXR activ-
ity may have a hepatic-protective effect in models of diet and 
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alcohol induced steatosis . Therefore, we predict that SR9238 
would be able to attenuate liver injury by targeting the key 
markers involved in the pathogenesis of ALD and subsequently 
alleviate hepatic steatosis . This study will also help us gain a 
better understanding of the mechanisms/targets and will fur-
ther enable us to manipulate or enhance LXR function in order 
to achieve novel therapeutics to treat ALD.
Disclosures:
The following people have nothing to disclose: Monideepa Sengupta, Arindam 
Chatterjee, Kristine Griffett, Colin A . Flaveny, Thomas P . Burris
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Alterations of the gut microbiome in the acute-on-
chronic model of alcoholic hepatitis correlate with liver 
damage, steatosis and inflammation
Patrick P. Lowe1, Benedek Gyongyosi1, Abhishek Satishchan-
dran1, Arvin Iracheta-Vellve1, Aditya Ambade1, Doyle V. Ward2, 
Gyongyi Szabo1; 1Department of Medicine, University of Massa-
chusetts Medical School, Worcester, MA; 2Center for Microbiome 
Research, University of Massachusetts Medical School, Worcester, 
MA
Purpose: Increasingly, intestinal microbiome changes are 
recognized for their profound influence on various disease 
processes . Several studies reveal that in alcoholic liver dis-
ease, microbiome shifts may play a pathogenic role in dis-
ease progression . In a field that relies heavily on models to 
simulate human alcoholic disease, we sought to analyze the 
microbiome changes in the recently published acute-on-chronic 
(NIAAA) model of alcoholic hepatitis (AH) . Methods: 6-8 week-
old C57BL/6 female mice received 10d of 5% ethanol (EtOH) 
in Lieber DeCarli liquid diet followed by EtOH gavage (5g 
EtOH/kg body weight) or pair-fed diet (PF) followed by sugar 
gavage . Some EtOH and PF mice received a p.o. cocktail of 
antibiotics to decontaminate gut microbes . Cecal stool DNA 
was extracted and Illumina 16S sequencing was completed 
using QIIME and LEfSe analysis . Results: Mice treated with 
antibiotics showed protection from key measures of AH includ-
ing hepatic cytokine increases, steatosis and neutrophil infiltra-
tion highlighting the importance of gut microbiota . From stool 
of non-antibiotic treated mice, we measured α diversity using 
PD_whole_tree, chao1, observed_otus and shannon . Each 
quantifies diversity within a sample and compares that diver-
sity between groups . We observed no differences in α diver-
sity between PF and EtOH mice, indicating that after 10d of 
alcohol, there is no suppression of α diversity . Next we exam-
ined β diversity, a metric that assesses community dissimilarity, 
using bray-curtis, unweighted UniFrac and weighted UniFrac . 
By these measures, we observed that there were no significant 
community differences between PF and EtOH . Finally, LEfSe 
examines taxonomic changes between groups and revealed 
enrichment in EtOH mice in phylum Actinobacteria, driven 
by enrichment in genus Olsenella . Phylum Tenericutes was 
reduced in relative abundance in EtOH mice . Most dramatic 
was the reduction observed in phylum Verrucomicrobia driven 
largely by genus Akkermansia in EtOH mice . Conclusions: Our 
results suggest that gut microbes affect the liver following EtOH 
consumption and that alcohol alters bacterial content in the 
acute-on-chronic feeding model . α and β metrics did not differ 
in our cohort, suggesting that the diversity within and between 
EtOH and PF mice was not significantly changed . However, 
we do observe dynamic changes in specific taxonomies pres-
ent within each group . These changes concur with published 
evidence of taxonomic shifts at later time points of EtOH admin-
istration . Importantly, our data suggest that the 10d acute-on-
chronic model of AH does induce microbiome changes that 

impact liver inflammation and such dynamic changes may 
impact human AH .
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Macrophage activation marker sCD163 and sCD206 
predict mortality in patients with alcoholic hepatitis
Banishree Saha1, Adeyinka C. Adejumo1, Karen Kodys1, Patrick P. 
Lowe1, Donna Catalano1, Donna Giansiracusa2, Trang Vo2, Aimee 
Kroll3, Bruce Barton3, Natalia Nieto4, Arthur J. McCullough5, 
Laura E. Nagy6, Craig McClain7, Mack C. Mitchell8, Gyongyi 
Szabo1; 1Medicine, University of Massachusetts Medical School, 
Worcester, MA; 2Digestive Diseases, University of Massachusetts 
Memorial Hospital, Worcester, MA; 3Quantitative Health Services, 
University of Massachusetts Medical School, Worcester, MA; 
4Pathology, University of Illinois Chicago, Chicago, IL; 5Gastro-
enterology and Hepatology, Cleveland Clinic, Cleveland, OH; 
6Pathobiology, Cleveland Clinic, Cleveland, OH; 7Medicine, Uni-
versity of Louisville, Louisville, KY; 8Internal Medicine, University of 
Southwestern Texas Medical School, Dallas, TX
Purpose: Acute alcoholic hepatitis (AH) leads to high short term 
mortality (20-50%) . In AH a disrupted gut-blood barrier can 
promote translocation of gut bacteria and LPS leading to mac-
rophage activation . Presently, there are no reliable biomarkers 
that predict mortality in patients with acute AH . Method: 89 
patients with the clinical diagnosis of AH were enrolled in four 
US academic medical centers between Aug, 2013-Oct, 2015 . 
There were 32 females and 53 males, ages 26 to 66 years . 
Inclusion criteria were AST>80, AST/ALT ratio > 1 .5, exces-
sive alcohol use and no other known causes of liver disease . 
MELD≤19 was defined as moderate AH and MELD >20 as 
severe AH . 12 healthy subjects served as controls . Results: Indi-
cators of gut microbial translocation, including plasma endo-
toxin (LPS), bacterial 16S DNA, soluble CD14 (sCD14) and 
lipoprotein binding protein (LBP), were significantly increased 
in AH compared to controls . Spearman correlation showed a 
significant correlation between MELD score, LPS and LBP levels; 
but not between MELD and 16S DNA or sCD14 . We found a 
significant increase in chemokine and inflammatory cytokine 
production in AH patients . Whole blood samples revealed a 
significant increase in baseline levels of TNFα, IL-1ʒ, MCP1 and 
IL-8 in AH compared to healthy controls . Furthermore, ex vivo 
LPS stimulation elicited significantly higher secretion of TNFα, 
IL-1ʒ, MCP1 and IL-8 in whole blood from AH patients com-
pared to controls . Circulating osteopontin (OPN, a cytokine 
involved in neutrophil recruitment and liver regeneration) and 
HMGB1 (a sterile danger signal and neutrophil activator) were 
significantly increased in AH compared to healthy controls . 
CD163 and CD206, scavenger receptors expressed on mac-
rophages, are shed into circulation as soluble (s) CD163 and 
CD206 following inflammation and macrophage activation . 
We observed a significant increase in the levels of sCD163 
and sCD206 in AH patients compared to controls . Spearman 
correlation showed a significant positive correlation between 
MELD scores and OPN with sCD163 and sCD206 (but not 



620A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

HMGB1) levels in AH patients . Overall mortality was 17 .97% 
in AH (moderate:2 .27% and severe:32 .61%) . Serum endo-
toxin, sCD14 and OPN were the highest in non-surviving AH 
patients compared to survivors . Of all markers studied, macro-
phage activation markers sCD163 and sCD206 levels were 
closely associated with mortality in AH . Conclusion: Our study 
suggests that sCD163 and sCD206 are potential markers to 
differentiate severity of the disease, and together with HMGB-1 
and OPN, to predict survival in AH, thus demonstrating the 
importance of inflammatory macrophage activation in mortality 
during AH .
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Ethanol-Induced Alterations in Pancreatic and Gastric 
Hormone Secretion Promotes Hepatic Steatosis
Karuna Rasineni1,2, Carol A. Casey1,2, Kusum K. Kharbanda1,2; 
1Internal Medicine, University of Nebraska Medical Center, 
Omaha, NE; 2Research Service, VA Nebraska-Western IowajHe-
alth Care System, Omaha, NE
Purpose: Fatty liver (steatosis), the earliest and most com-
mon response of the liver to excessive ethanol consumption, 
is associated with increased availability of circulating fatty 
acids from adipose tissue . Previous studies have revealed that 
chronic ethanol exposure promotes lipolysis in adipocytes by 
decreasing plasma insulin levels and disrupting insulin-depen-
dent signal transduction . We further showed that circulating 
levels of ghrelin, a gastric hormone that blocks insulin secretion 
from pancreatic b-cells levels, is significantly elevated in etha-
nol-fed rats . This led us to hypothesize that the alcohol-induced 
increase in serum ghrelin levels contribute to impaired insulin 
secretion from pancreatic β-cells . Consequently, the reduced 
insulin levels contribute to enhanced lipolysis in adipose tissue 
thereby mobilizing fatty acids to the liver to promote hepatic 
steatosis . Methods: We used a combination of in vivo and in 
vitro approaches to test our hypothesis . For in vitro studies, we 
utilized an insulinoma- derived cell line, INS-1E, which secretes 
insulin and can metabolize ethanol . These cells were treated 
with 50mM ethanol and ghrelin for 48h . We also used primary 
rat hepatocytes that were treated with ghrelin in the presence 
and absence of oleic acid for 24h to determine whether ghrelin 
directly affects hepatic triglyceride accumulation . For the in 
vivo studies, male Wistar rats pair-fed the Lieber-DeCarli liquid 
diets for 6 weeks after which a subset of rats in each group 
were injected with either ghrelin receptor antagonist ([D-Lys-
3] GHRP-6 or saline . Results: INS-1E cells secreted 50% less 
insulin following ghrelin treatment . Ethanol decreased insulin 
secretion by 15-20% whereas an additive effect was seen upon 
combined exposure . Treating hepatocytes with ghrelin did not 
alter the triglyceride content . However, ghrelin treatment in 
the presence of oleic acid induced a 3-fold increase in the 
triglyceride content . In vivo treatment with the ghrelin receptor 
antagonist abrogated ethanol-induced steatosis and normal-

ized serum insulin and free fatty acid levels to control levels 
Conclusion: Alcohol-induced increased serum ghrelin levels 
contribute to impaired insulin secretion from pancreatic β cells . 
The reduced circulating insulin levels promote adipose lipolysis 
causing increased fatty acid mobilization to the liver thereby 
exacerbating hepatic steatosis . We further observed that direct 
ghrelin treatment promotes fat accumulation in isolated hepato-
cytes . These exciting data indicate that inhibition of ghrelin 
secretion may be a useful therapeutic option for attenuating 
alcohol-induced steatosis .
Disclosures:
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Analysis of immune responses in hepatocellular carci-
noma patients vaccinated with alpha-fetoprotein-de-
rived peptides
Eishiro Mizukoshi, Hidetoshi Nakagawa, Toshikatsu Tamai, Tat-
suya Yamashita, Kuniaki Arai, Noriho Iida, Takeshi Terashima, 
Shuichi Kaneko; Kanazawa Univ, Kanazawa, Japan
Background: In previous studies, we identified alpha-fetoprotein 
(AFP)-derived, HLA-A24-restricted cytotoxic T lymphocyte (CTL) 
epitopes and some of them were attractive targets for T-cell-
based immunotherapy for hepatocellular carcinoma (HCC) 
(Int J Cancer 118:1194-1204, 2006, Hepatology 53:1206-
1216, 2011) . We also performed a phase I trial of 2 kinds of 
AFP-derived peptides (AFP357 and AFP403) in advanced HCC 
patients . In this study, we examined the immune responses 
in the vaccinated patients and analyzed the relationships 
between the immune responses and anti-tumor effects . Meth-
ods: Fifteen HLA-A24-positive patients with advanced HCC 
were analyzed . The frequency of AFP-specific T cells induced 
by vaccines was monitored by interferon-gamma enzyme-
linked immunospot assay . The frequencies of regulatory T cells 
(Tregs) and myeloid-derived suppressor cells (MDSCs) were 
examined by multicolor fluorescence-activated cell sorting anal-
ysis and analyzed the association with the anti-tumor effects . 
In addition, we analyzed AFP-specific T cell receptors (TCRs) 
induced by vaccines using a newly established rapid TCR clon-
ing system‘hTEC10’ (Nat Med 19:1542-1546, 2013) . Results: 
Regarding the antitumor effect, 1, 8 and 6 patients showed 
complete response (CR), stable disease (SD) and progressive 
disease (PD), respectively . In the patients with SD, one patient 
showed SD for 2 years (long SD) . The frequencies of AFP-spe-
cific T cells evaluated by ELISPOT assays were increased in 
5 of 15 patients . In the relationship between immunological 
and anti-tumor responses, 4 of 5 (80%) patients with AFP-spe-
cific immune responses after vaccination showed CR or SD . 
Specially, the patient with the most increased AFP-specific 
CTLs after vaccination showed CR . The frequencies of Tregs 
and MDSCs before vaccinations were not associated with the 
anti-tumor effects . However, the frequency of MDSCs after the 
treatment was more decreased in the patients with CR or SD 
than in the patients with PD . Fourteen kinds of TCRs with various 
avidities were obtained . The number of TCR repertoires is more 
frequent in the patients with CR or long SD . The TCRs derived 
from the vaccinated patients with good clinical responses (CR 
or long SD) had higher functions including the TCR avidities to 
the peptide, cytotoxic activity, cytokine production . Conclusion: 
AFP-derived peptides have the possibility to provide clinical 
benefits in HCC patients . The TCR repertoire induced by the 
peptide vaccines related to the clinical outcome, and efficient 
TCRs could be obtained from vaccinated patients with good 
clinical responses .
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Phase II Studies with Refametinib or Refametinib Plus 
Sorafenib in Patients with Mutant RAS Hepatocellular 
Carcinoma (HCC)
Josep M. Llovet1, Philippe Merle2, Karl Heinz Weiss3, Thomas 
Yau4, Paul Ross5, Vincenzo Mazzaferro6, Jean-Frédéric Blanc7, 
Yuk T. Ma8, Chia Jui Yen9, Judit Kocsis10, Su Pin Choo11, Wat-
tana Sukeepaisarnjaroen12, René Gérolami13, Jean-Francois 
Dufour14, Edward J. Gane15, Baek-Yeol Ryoo16, Markus Peck-Ra-
dosavljevic17, Thong Dao18, Winnie Yeo19, Wisut Lamlertthon20, 
Satawat Thongsawat21, Michael Teufel22, Heiko Krissel23, Ho 
Yeong Lim24; 1Icahn School of Medicine at Mount Sinai, New 
York, NY; 2Hôpital Hôtel Dieu, Lyon, France; 3Liver Cancer Center 
Heidelberg, Heidelberg, Germany; 4Queen Mary Hospital, Hong 
Kong, Hong Kong; 5Guy’s & St Thomas’ NHS Foundation Trust, 
London, United Kingdom; 6The Fondazione IRCCS Istituto Nazi-
onale Tumori (National Cancer Institute) and University of Milan, 
Milan, Italy; 7Hôpital haut-Lévêque, Bordeaux, France; 8University 
Hospitals Birmingham NHS Foundation Trust, Birmingham, United 
Kingdom; 9National Cheng Kung University Hospital, Tainan, Tai-
wan; 10Debrecen University Clinical Center, Debrecen, Hungary; 
11National Cancer Center, Singapore, Singapore; 12Srinagarind 
Hospital, Khon Kaen, Thailand; 13Aix Marseille Université, Mar-
seille, France; 14University Clinic for Visceral Surgery and Medi-
cine, Inselspital Bern, Bern, Switzerland; 15New Zealand Liver & 
Transplant Unit, Auckland, New Zealand; 16Asan Medical Center, 
Seoul, Korea (the Republic of); 17Medical University of Vienna, 
Vienna, Austria; 18Caen University Hospital, Caen, France; 19Chi-
nese University of Hong Kong, Hong Kong, Hong Kong; 20Chulab-
horn Hospital, Bangkok, Thailand; 21Maharaj Nakorn Chiang Mai 
Hospital, Chiang Mai, Thailand; 22Bayer HealthCare Pharmaceu-
ticals, Whippany, NJ; 23Bayer AG, Berlin, Germany; 24Samsung 
Medical Center, Seoul, Korea (the Republic of)
Background: A phase II study of refametinib (a selective MEK 
inhibitor) plus sorafenib in Asian patients (pts) with HCC 
showed that pts with mutant RAS exhibited a robust objective 
response compared to pts with wild-type RAS (Lim et al . Clin 
Cancer Res 20:5976, 2014) . We therefore conducted two 
single-arm, open-label phase II studies with refametinib alone 
or in combination with sorafenib in HCC pts with mutant RAS . 
Pts were selected prospectively for RAS mutations using cell-free 
circulating DNA (ctDNA) . Methods: Pts with unresectable HCC, 
Child-Pugh Class A, performance status 0-1, and no prior sys-
temic anticancer therapy for HCC (except prior sorafenib in 
mono study) were eligible . Plasma samples were centrally 
tested using the BEAMing technology based on ctDNA to select 
for KRAS/NRAS mutation . Mutational status of RAS mutant pts 
was analyzed by Next Generation Sequencing from ctDNA . 
Pts in the monotherapy trial were to be treated with refame-
tinib 50mg bid, while pts in the combination trial were to be 
treated with refametinib 50mg bid and sorafenib 400 mg bid . 
Both trials used a 2-Stage design requiring at least 5 out of 15 
responders according to mRECIST assessed by central review 
for continuance to second stage . Results: A total of 498 pts in 
the monotherapy and 820 pts in the combination study were 
enrolled with 1308 plasma samples being tested . In the mono-

therapy trial the prevalence of RAS mutation was 6 .5% . A total 
of 16 pts were treated . No patient achieved a confirmed CR or 
PR using mRECIST . Median progression free survival (PFS) was 
58 days . Median time to radiological progression (TTP) was 84 
days, and median overall survival (OS) was 177 days . Most 
common TEAEs in ≥25% of pts included edema limbs, fatigue, 
nausea, vomiting, CPK increased, diarrhea, rash acneiform, 
aspartate aminotransferase increased, hypertension and rash 
maculo-papular . In the combination study the RAS mutation rate 
was 3 .3% . A total of 16 pts were assigned to treatment . One 
achieved a confirmed PR . Median PFS was 46 days . Median 
TTP was 84 days, and median OS was 427 days . TEAEs in 
≥25% were hypertension, fatigue, diarrhea, AST increased, 
CPK increased, rash acneiform, rash maculo-papular, mucositis 
oral, vomiting, anorexia, hypoalbuminemia and platelet count 
decreased . Somatic aberrations of RAS mutant pts as detected 
in ctDNA will be shown . Conclusions: Prospective testing for 
RAS family mutation using ctDNA was feasible . However, nei-
ther refametinib monotherapy nor refametinib-sorafenib com-
bination therapy showed sufficient efficacy to warrant further 
development in such a highly selected patient population .
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Serum Dickkopf-1 as a novel biomarker for hepatocellu-
lar carcinoma with stem cell features
Hajime Sunagozaka, Taro Yamashita, Tetsuro Shimakami, Kazuya 
Kitamura, Kuniaki Arai, Yoshio Sakai, Tatsuya Yamashita, Eishiro 
Mizukoshi, Masao Honda, Shuichi Kaneko; Department of gastro-
enterology, kanazawa university Hospital, Kanazawa, Japan
Background Stemness in cancer is currently of great interest as 
it can be used to predict prognosis of hepatocellular carcinoma 
(HCC) . We recently proposed an HCC classification system 
defined by the stem cell markers epithelial cell adhesion mole-
cule (EpCAM) and α-fetoprotein (AFP) to identify HCC subtypes 
closely related to certain liver lineages with distinct prognosis 
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(Yamashita et al, Gastroenterology 2009) . Here, we evalu-
ated the utility of determining serum Dickkopf-1 (DKK-1) levels, 
encoded by DKK1, a gene activated by Wnt signaling and 
co-regulated with EPCAM, for the diagnosis of HCC with stem 
cell features . Material and Methods Patients diagnosed with 
HCC at the Liver Center, Kanazawa University Hospital, Japan 
from 2005 to 2012 were enrolled . We measured serum DKK-1 
levels using the human DKK-1 ELISA kit (Uscn Life Science Inc .) . 
Hepatic stem cell-like (HpSC-) and mature hepatocyte-like (MH-) 
HCCs were defined as previously described (Yamashita et al, 
Cancer Research 2008) . Clinicopathological characteristics 
were determined and analyzed statistically in relation to serum 
DKK-1 concentrations . In addition, molecular function of DKK-1 
for HCC was also evaluated using HCC xenograft model . 
Results The study included 357 HCC patients, 60 and 205 
cases of whom had hepatitis B (HBV) or hepatitis C (HCV) infec-
tions, respectively . Mean serum DKK-1 levels were 209 .3 pg/
ml (range, 43 .0–5556 .3 pg/ml), and 54 .4% of HCC patients 
showed elevated DKK-1 levels (DKK-1high HCC) . Serum DKK-1 
levels did not correlate with those of AFP or des-γ-carboxy pro-
thrombin (DCP) . HpSC-HCCs showed poor prognosis with high 
serum DKK-1 levels compared with MH-HCCs who received 
surgery, and DKK-1high HCCs showed a significantly high fre-
quency of portal vein invasion (p < 0 .001) . Among Barce-
lona Clinic Liver Cancer (BCLC) stage C patients treated with 
sorafenib or hepatic arterial infusion chemotherapy using inter-
feron-α/5-FU/cisplatin, DKK-1high HCCs showed a significantly 
poor prognosis compared with DKK-1low HCCs (median overall 
survival 10 .6 vs . 13 .2 months: p=0 .031, and 3 .4 vs . 26 .7 
months: p=0 .0005, respectively) . The anti-DKK1 antibody sig-
nificantly suppressed the growth of HCC in mouse xenograft 
model . Conclusions Serum DKK-1 is elevated in HCC with stem 
cell features . The poor response of DKK-1high HCCs to sorafenib 
or cytotoxic reagents warrants the needs for the development 
of a novel treatment strategy against this deadly HCC subtype .
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Deregulation of the immune-related transcriptome in 
Resected human Biliary Tract Cancers
Michele Ghidini1,4, Luciano Cascione2, Andrea Lampis5, Rosan-
tony Pandolfo1, Pietro Carotenuto1, Francesco Trevisani5, Jens 
Hahne5, Domenico Zito5, Vincenza Guzzardo6, Alessandro Zerbi4, 
Guido Torzilli4, Massimo Roncalli4, Lorenza Rimassa4, Armando 
Santoro4, Matteo Fassan6, Nicola Valeri5,3, Chiara Braconi1,3; 
1Division of Cancer Therapeutics, The Institute of Cancer Research, 
Sutton, United Kingdom; 2Institute of Oncology Research, Bell-
inzona, Switzerland; 3The Royal Marsden NHS Trust, London, 
United Kingdom; 4Humanitas Cancer Center, Milano, Italy; 5Divi-
sion of Molecular Pathology, The Institute of Cancer Research, 
Sutton, United Kingdom; 6Internal Medicine, University of Padua, 
Padua, Italy
Background: Biliary Tract Cancers (BTC) are inflammatory can-
cers with derangement of cytokines and recruitment of immune 
cells . Here we investigate if a transcriptomic immune profile 
(IP) is activated in BTC and represents a feature of biological 
behaviour . Methods: RNA was extracted by tumour tissues (TT) 
and matched adjacent tissues (AT) . An IP of 700+ immune-re-

lated transcripts was performed in TT and AT of 24 BTCs by 
nCounter assay . CD80 expression was assessed by immunohis-
tochemistry (IHC) . Cox regression analysis and Kaplan Meier 
methods were used to correlate with Relapse Free Survival 
(RFS) and derive a prognostic gene signature . Results: 132 
transcripts were aberrantly expressed in TT vs AT . Ingenuity 
Pathway Analysis showed that leucocyte migration was the top 
function annotation . De-regulation of PDZ Binding Kinase (PBK) 
in TT appeared to differentiate cases with worse prognosis 
(nCounter p:0 .08; Taqman p:0 .07) . We derived a list of genes 
whose expression was associated with RFS . We observed that 
risk of recurrence was associated with a greater number of 
genes deregulated in AT in comparison to TT . We shortlisted 
genes that maintained statistical significance at multivariate 
analysis (gene expression, tumour site, adjuvant chemotherapy 
(AC) and R0/1 resection) . We observed correlation between 
high expression of cytotoxic T-lymphocyte antigen-4 (CTLA-4) 
in the AT and RFS (p:0 .0004) . Cases with low CTLA4 had 
reduced expression of CD80, while cases with high CTLA4 had 
increased CD80 expression . IHC expression of CD80 varied in 
TT and AT . No association was seen between AT CD80 expres-
sion and RFS . However, CD80 expression seemed to differen-
tiate prognosis in patients who did not receive AC (p:0 .01), 
suggesting that activation of this pathway may promote relapse 
and may be affected from adjuvant treatment . Number of 
CD8+ and CD4+ cells did not correlate with RFS . We also 
derived a immuno-gene signature that could significantly dif-
ferentiate relapsed cases and was an independent prognostic 
factor (HR 29 .43, p:0 .001) . Conclusions: We showed that IP 
is deregulated in the AT of resected BTC and correlates with 
relapse suggesting that deregulation of immune infiltrate in the 
normal tissue creates a favourable soil for cancer cell growth
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FGF19 immunostaining as biomarker for trial enrich-
ment testing FGFR4 inhibitors in HCC
Agrin Moeini1, Klaus Hoeflich2, Roser Pinyol1, Daniela Sia3, Chan-
dra Miduturu2, Robert Montal1, Judit Peix1, Genis Camprecios3, 
Qiongfang Cao2, Nicolas Stransky2, Oleg Schmidt-Kittler2, Ste-
phen Miller2, Swan N. Thung3, Christoph Lengauer2, Josep M. 
Llovet1,3; 1Liver Cancer Translational Research Laboratory, BCLC 
group, Institut d’Investigacions Biomèdiques August Pi i Sunyer 
(IDIBAPS)- Hospital Clínic, Liver Unit, CIBEREHD, Universitat de 
Barcelona, Barcelona, Spain; 2Blueprint Medicines, 215 First 
Street, Cambridge, MA; 3Mount Sinai Liver Cancer Program, Icahn 
School of Medicine at Mount Sinai, New York, NY
Purpose: Evaluation of Fibroblast growth factor 19 (FGF19) 
as biomarker for trial enrichment with FGFR4 inhibitors and 
assessment of BLU9931 (FGFR4 inhibitor) efficacy in HCC 
patient derived xenograft (PDX) models . Methods: A cohort of 
143 fresh-frozen HCC samples was analyzed for gene expres-
sion and copy number (CN) alterations of FGF19/FGFR4 path-
way components . In order to explore FGF19 as biomarker, 30 
HCC samples [FGF19 amplification (n=10); FGF19 overex-
pression (n=10), FGF19 normal levels (n=10)] were assessed 
by: 1) fluorescence in situ hybridization (FISH) of 11q13 locus, 
2) custom NanoString nCounter codeset for gene expression 
(120 genes) and CN (38 genes), and 3) FGF19 immunohis-
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tochemistry (IHC) . Results were validated in an independent 
cohort of 48 formalin-fixed paraffin-embedded HCC samples . 
For the in vivo testing of BLU9931, we analyzed 20 PDXs with 
IHC and NanoString assay and selected 2 HCC PDX models 
representative of high/low levels of FGF19 expression . Results: 
Overexpression of FGF19 (Fold change>4) was identified in 
23% of HCC cases (33/143) and focal high level amplifi-
cation of FGF19 (CN≥4) in 8% (11/143) . FGF 19 expres-
sion in tumors with FGF19 amplification was 114 median fold 
change . FGF19 amplification was effectively detected by both 
FISH assay (mean CN≥4; gene-to-chromosome ratio≥2) and 
NanoString copy number assay (CN≥4) with high sensitivity 
(100%) and accuracy (97%) . NanoString gene expression 
assay detected FGF19 overexpression with an accuracy of 
83% . Positive FGF19 staining correlated with FGF19 amplifi-
cation and overexpression with an accuracy of 87% and 70%, 
respectively . We validate the correlation between FGF19 
expression and immunostaining both in an independent HCC 
cohort (R2=0 .61, p=0 .0003), and in PDX models (R2=0 .78, 
p<0 .0001) . In vivo, BLU9931 significantly inhibited tumor 
growth vs sorafenib in a high-FGF19 PDX model (mean tumor 
volume 573 ± 114 vs 1175 ± 149mm3, p=0 .005) a feature 
not observed in low-FGF19 PDX models . Conclusions: FGF19 
immunostaining accurately identifies patients with FGF19 over-
expression, which represents around 25% of HCC population . 
These results provide the rationale for trial enrichment in the 
first-in-human study testing selective FGFR4 inhibitors in patients 
with advanced HCC .
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Patient Derived Organoids can be derived from biopsies 
of unresectable cholangiocarcinomas and represent an 
useful tool for functional tumour characterization
George Vlachogiannis3, Elizabeth Smyth2, Javier Mateos3, Andrea 
Lampis3, Rosantony Pandolfo1, Pietro Carotenuto1, Ruwaida 
Begum2, Blanka Hezelova2, Zakaria Eltahir2, Domenico Zito3, 
Jens Hahne3, Chirag Nepal5, Mahnaz Darvish Damavandi3, Nick 
Turner6,2, Matteo Fassan4, Paul Workman1, Jesper B. Andersen5, 
Nicola Valeri3,2, Chiara Braconi1,2; 1Division of Cancer Thera-
peutics, The Institute of Cancer Research, Sutton, United Kingdom; 
2The Royal Marsden NHS Trust, London, United Kingdom; 3Divi-
sion of Molecular Pathology, The Institute of Cancer Research, 
Sutton, United Kingdom; 4Internal Medicine, University of Padua, 
Padua, Italy; 5Biotech Research and Innovation Centre, University 
of Copenhagen, Copenhagen, Denmark; 6Breakthrough Breast 
Cancer Research Centre, The Institute of Cancer Research, London, 
United Kingdom
Background: Patients Derived Organoids (PDOs) have recently 
emerged as organotypic cultures that recapitulate the complex 
three-dimensional organization of cancer . PDOs have been 
derived from a number of tumour types; however feasibility of 
derivation of PDOs from cholangiocarcinoma (CCA) biopsies 
has not been reported to date . We have developed a pro-
gramme of PDOs from fresh biopsies of unresectable CCAs . 
Here we report feasibility data as well as biological and molec-
ular characterization of PDOs derived from a CT-guided liver 
biopsy of a patient with chemo-refractory intrahepatic CCA 
(iCCA) . Methods: One biopsy specimen was dissected and 
embedded in matrigel and overlaid with medium optimized 
for selective outgrowth of tumour cells, while another two cores 
were fixed in formalin and embedded in paraffin . Organoids 
were embedded in paraffin for H&E staining . RNA and DNA 
were extracted from tumour biopsy and its matched biop-
sy-PDOs . Gene expression was performed through NanoString 
analysis, while DNA sequencing of a 200-genes panel was 
run with Illumina technologies . High-Throughput Screening 
(HTS) technologies were applied to screen PDOs against 56 
small drugs, and cell viability assessed by fluorimetric assays . 
PDOs were infected with inducible RFP+ lenti-viral TripZ vec-
tors . Results: Organoid culture from a single core of the biopsy 
was successful and PDOs were available for functional test-
ing within 4 weeks . PDOs retained the same morphology and 
molecular features of the primary tumour . Gene expression 
profiling showed that the transcriptome of PDOs recapitulated 
that of the primary tissue [with a Spearman r score of 0 .91 
for the housekeeping genes, and 0 .61 for the whole transcrip-
tome (p<0 .0001)] . iCCA PDOs were tested against >50 drugs 
and showed marked sensitivity (reduced cell viability >75% in 
comparison to DMSO) to 10 drugs, including FGFR, HSP-90, 
EGFR, and checkpoint inhibitors . In line with these findings we 
observed high expression of mRNA transcripts of the EGFR, 
FGFR and HSP family members . Stable transfection of PDOs 
with an inducible vector was successful and enabled microRNA 
expression modification for functional experiments . Conclusion: 
PDOs can be derived from CCA biopsy specimens and provide 
an attractive ex vivo assay to perform molecular characteri-
zation and functional experiments within a reasonable time 
frame . Therefore it can represent a valuable tool to improve 
personalized treatment of inoperable CCA patients .
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1242 ♦
PD-L1 expression in hepatocellular carcinoma: relation-
ship with clinical and pathological features
Julien Calderaro1,3, Benoit Rousseau1,2, Giuliana amaddeo4, Mar-
ion Mercey1, Cécile Charpy3, Charlotte Costentin4, Alain Luciani5, 
Elie Serge Zafrani3, Alexis Laurent6,1, Daniel Azoulay6, Fouad 
Lafdil1, Jean-Michel Pawlotsky1; 1Inserm U955, Créteil, France; 
2Oncology, Henri Mondor Hospital, Créteil, France; 3Pathology, 
Henri Mondor Hospital, Créteil, France; 4Hepatology, Henri Mon-
dor Hospital, Créteil, France; 5Medical Imaging, Henri Mondor 
Hospital, Créteil, France; 6Hepatobiliary Surgery, Henri Mondor 
Hospital, Créteil, France
The prognosis of hepatocellular carcinoma (HCC) remains 
poor, with only one third of the patients eligible to curative 
treatments and very limited survival benefits with the use of 
sorafenib, the current standard of care for advanced disease . 
Recently, agents targeting the PD-L1/PD-1 immune checkpoint 
were shown to display impressive antitumor activity in vari-
ous solid or hematological malignancies, including HCC, and 
PD-L1 immunohistochemical expression is thought to represent a 
biomarker predictive of drug sensitivity . Here, we investigated 
PD-L1 expression in a series of 217 HCC and correlated our 
results with clinical, histological features and immunohistochem-
ical markers (PD-1, cytokeratin 19, glutamine synthetase, and 
β-catenin expression) . PD-L1 expression by neoplastic cells was 
significantly associated with common markers of tumor aggres-
siveness (high alpha-foetoprotein (AFP) serum levels p=0 .038, 
satellite nodules p<0 .001, macrovascular p<0 .001 and micro-
vascular p<0 .001 invasion, poor differentiation p<0 .001) and 
with the progenitor subtype of HCC (cytokeratin 19 expression 
p=0 .031) . High PD-L1 expression by inflammatory cells of the 
tumor microenvironment also correlated with high serum AFP 
levels (p<0 .001), macrovascular invasion (p=0 .001), poor dif-
ferentiation (p=0 .001), high PD-1 expression (p<0 .001) and 
with the so called “lymphoepithelioma-like” histological sub-
type of HCC (p=0 .003) . Conclusion: Our study demonstrates 
that PD-L1 expression by either neoplastic or intratumoral 
inflammatory cells is related to tumor aggressiveness, and sug-
gests that the response to treatments targeting the PD-L1/PD-1 
immune checkpoint could be restricted to particular HCC vari-
ants . Thus, enrichment of these tumor subtypes in future clinical 
trials should be considered .
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1243 ♦
A Randomized, Prospective, Comparative Study about 
Effects and Safety of Sorafenib vs. Hepatic Arterial Infu-
sion Chemotherapy for Advanced Hepatocellular Carci-
noma Patients with Portal Vein Tumor Thrombosis
Wang Yong Choi2, Woo Jin Chung2, Si Hyun Bae1, Do Seon 
Song1, Myeong Jun Song1, Young Seok Kim3, Hyung Joon Yim4, 
Young Kul Jung4, Sang Jun Suh4, Jun Yong Park5, Do Young 
Kim5, Seung Up Kim5, Sung Bum Cho6; 1Department of Internal 
Medicine, Seoul St. Mary’s Hospital, The Catholic University of 
Korea, Seoul, Korea (the Republic of); 2Department of Internal 
Medicine, Keimyung University School of Medicine, Daegu, Korea 
(the Republic of); 3Department of Internal Medicine, Soonchunhy-
ang University College of Medicine, Bucheon, Korea (the Republic 
of); 4Department of Internal Medicine, Korea University, Ansan, 
Korea (the Republic of); 5Department of Internal Medicine, Yonsei 
University College of Medicine, Seoul, Korea (the Republic of); 
6Department of Internal Medicine, Hwasoon Chonnam National 
University Hospital, Gwangju, Korea (the Republic of)
Background/Aims: The treatment responses of advanced hepa-
tocellular carcinoma (HCC) with portal vein tumor thrombo-
sis (PVTT) were not acceptable and treatment modalities were 
limited . So, we compared effects and safety of sorafenib vs . 
hepatic arterial infusion chemotherapy (HAIC) .  Methods: 
We prospectively collected data of 58 advanced HCC with 
PVTT patients whose Child-Turcotte-Pugh (CTP) score range 
5 to 7 in 6 university hospitals from January 2013 to Oct 
2015 . Each twenty nine patients were treated with sorafenib 
or HAIC .  Results:  1 . The mean age was 60 .2±8 .4 years 
old and 89 .7% of the patients were male . Causes of HCC 
were HBV (67 .3%), HCV (8 .6%), alcohol (19 .0%) and oth-
ers (5 .2%) . CTP class A was accounted for 89 .7%, modified 
Union for International Cancer Control (mUICC) stage IVa was 
63 .8%, tumor diameter >10cm was 55 .2%, multiple tumor 
was 60 .3%, infiltrative type was 56 .9%, presence of main 
PVTT was 63 .8%, median AFP value was 240 .4 ng/ml .  2 . 
29 patients were enrolled to each groups . Baseline charac-
teristics (sex, mean age, cause of HCC, mUICC stage, size of 
tumor, number of tumor, type of tumor (nodular, massive, infil-
trative, diffuse), location of PVTT (main, main+branch, branch) . 
CTP class, median value of AFP) has no significant difference 
between two groups .  3 . The median overall survival (OS) 
was significantly longer in HAIC group than sorafenib group 
(14 .9 vs .7 .0 months, p=0 .014) . The median time to progres-
sion (TTP) was longer in HAIC group than sorafenib group 
(4 .9 vs . 2 .2 months, p=0 .009) 4 . The objective response rate 
was 38 .1% in HAIC and 4 .5% in sorafenib group (p=0 .003) . 
In univariate analysis, treatment modality, main portal vein 
invasion, objective response, massive tumor type were signif-
icant prognostic factors of overall survival (p=0 .012, 0 .046, 
0 .011, 0 .041) and treatment modality, tumor number, mas-
sive tumor type were significant prognostic factors of time to 
progress (p=0 .004, 0 .043, <0 .01) . In multivariate analysis, 
objective response was a significant prognostic factor of over-
all survival (p=0 .048, respectively) and treatment modality was 
a significant prognostic factor of time to progress (p=0 .016, 
respectively) .  5 . Major complications were neutropenia (6 .9%, 
more than grade 3) and catheter-related complication (3 .4%) 
in HAIC group, hand-foot syndrome (20 .7%) and diarrhea 
(3 .4%) in sorafenib group .  Conclusion(s):  For treatment of 
advanced HCC with PVTT patient, HAIC can be a valuable 
treatment modality like as sorafenib and more large size of 
study is needed .
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1244 ♦
Changing epidemiology of hepatocellular carcinoma in 
Singapore – a study of 1,401 cases over 3 decades
Weiquan J. Li1, George B. Goh1,2, Clement Y. Lin1, Jason P. 
Chang1,2, Chee Kiat Tan1,2; 1Gastroenterology and Hepatology, 
Singapore General Hospital, Singapore, Singapore; 2Duke-NUS 
Medical School, Singapore, Singapore
Introduction The understanding and management of hepato-
cellular carcinoma (HCC) has improved worldwide . However, 
there is paucity of data characterizing HCC in Singapore 
although it is the 4th most common cancer in males with the 
2nd highest mortality in the country . Aim Our study aims to 
analyse the temporal trends in HCC in Singapore over the last 
3 decades . Methods Patients with HCC seen in the Singapore 
General Hospital Department of Gastroenterology and Hepa-
tology were prospectively enrolled and stratified into 2 cohorts 
(C1, 1988-1999; C2, 2000-2016) . Comparison of patient 
characteristics, tumor characteristics, management and survival 
between the 2 cohorts was performed . Survival census with the 
National Registry of Births and Deaths was performed on 31st 
October 2015 . Results There were 1401 patients . Mean age 
at diagnosis of HCC for C1 and C2 was 59 .8±13 .3 years and 
63 .3±10 .9 years respectively (p<0 .001) . More males were 
affected in both cohorts (84 .4% and 79 .9% in C1 and C2 
respectively) . Hepatitis B, the predominant overall risk factor, 
showed a significant decline from C1 to C2 (81 .1% to 70 .0%; 
p<0 .001), while Cryptogenic aetiology (likely NASH-related) 
has risen over the same period (13 .7% vs 21 .5%; p<0 .001) . 
There was no significant difference in distribution of Child-Pugh 
class between cohorts . Significantly more patients in C2 had 
early stage disease (TNM I-II 65 .4% vs 39 .5%; p<0 .001) than 
in C1 . In addition, significantly more patients in C2 than in 
C1 were diagnosed through surveillance (37 .3% vs 13 .8%; 
p<0 .001), were less symptomatic (45 .1% vs 76 .8%; p < 
0 .001), and had better physical performance (ECOG 0/1 
79 .7% vs 57 .2%; p<0 .001) . More C2 patients were in Bar-
celona Clinic Liver Cancer (BCLC) staging system 0 and A 
(Stage 0 11 .8% vs 1 .1%, p<0 .001; Stage A 24 .7% vs 5 .3%, 
p<0 .001) compared to C1 . This translated into significantly 
higher median survival in C2 compared to C1 patients (7 .6 vs 
3 .4 months; p<0 .001) . Conclusion Over the past 3 decades, 
Hepatitis B has declined significantly as an aetiology of HCC 
in lieu of cryptogenic/NASH . Surveillance is key to early diag-
nosis with better treatment options and hence significantly 
improved survival .
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A novel serum biomarker, clusterin, could be an early 
predictor of response to sorafenib
Takehisa Watanabe2, Satoshi Narahara2,1, Motohiko Tanaka2, 
Yutaka Sasaki2; 1JCHO Kumamoto General Hospital, Kumamoto, 
Japan; 2Gastroenterology and Hepatology, Graduate School of 
Medical Sciences, Kumamoto University, Kumamoto, Japan
Background: Sorafenib, a multikinase inhibitor, is a standard 
treatment for advanced hepatocellular carcinoma (HCC) . To 
predict sorafenib effect at an early stage of the treatment would 

be greatly advantageous for clinical setting to continue the 
current treatment or shift to other treatment . Methods: One 
hundred and six patients, who received sorafenib treatment 
in Kumamoto University Hospital from June 2008 to March 
2015, have been enrolled in this study . Tumor response at 
three months after starting the treatment was evaluated with 
modified RECIST, and the patients were divided into two 
groups, PD as Non-Responder (NR, 31 cases), and the others 
as Responder (R, 75 cases) . To analyze the change in serum 
proteins comprehensively, proteome array was employed with 
five paired serum samples (pre-treatment, at one month of after 
starting the treatment) from each group, leading to validation 
of the findings with cohort group . Written informed consent 
was obtained from all the participants . Result: Because the 
pilot proteome study demonstrated that expression of twenty 
proteins was significantly changed between pre-treatment and 
one month after starting the treatment, these proteins were pro-
ceeded to ELISA using the corresponding Abs to confirm and 
determine the changing ratio of each candidate protein with 
other 20 cases in each group . Finally, we validated the con-
tribution of each candidate protein to the therapeutic effect of 
sorafenib . As results, we found clusterin (CLU), an apoptosis 
related chaperone protein, as a significant serum biomarker 
to extract NR . Positive rate of change in serum CLU level in 
the first one month after starting the treatment (CLUp) was sig-
nificantly related to NR (p=0 .004) . Cox proportional hazards 
regression analysis revealed CLUp significantly contribute to 
disease free survival (DFS) (HR=2 .66; p=0 .005) . Moreover, to 
improve the prediction rate of sorafenib effect, we performed 
multivariate analysis with CLUp and additional clinical param-
eters . Consequently, CLUp, “AFP>10ng/dl, BUN>20mg/dl at 
starting of sorefenib” were extracted as significant contributing 
factors to NR (HR=50; p=0 .017, HR=41 .6; p=0 .049, HR=40; 
p=0 .040, respectively) . When we proposed NR-index, using 
the number of positive factors in CLUp, “AFP>10ng/dl” and 
“BUN>20mg/dl”, based on the regression analysis, “NR-in-
dex=2 or 3” is significantly related to NR (p<0 .001) . Cox 
hazard analysis has also revealed that NR-index was signifi-
cantly related to DFS (HR=3 .11, p=0 .001) . Conclusion: The 
present findings indicate that increase in serum CLU level and 
the NR-index might be useful indexes to predict sorafenib effect 
at an early stage after starting the treatment .
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Geographic variation and provider characteristics affect 
receipt of curative therapy in early stage hepatocellular 
carcinoma: a Veteran cohort study. 
Marina Serper1,2, David E. Kaplan1,2, Tamar H. Taddei3,4; 1Divi-
sion of Gastroenterology and Hepatology, Hospital of the Uni-
versity of Pennsylvania, Philadelphia, PA; 2Corporal Michael J 
Crescenz VA Medical Center, Philadelphia, PA; 3Department of 
Medicine, Digestive Diseases, Yale University School of Medi-
cine, New Haven, CT; 4VA Connecticut Healthcare System, West 
Haven, CT
Background and Aims: Curative therapy for early stage hepa-
tocellular carcinoma (HCC) is underutilized in US populations . 
In a large national cohort of Veterans with HCC, we examined 
the prevalence and VA facility- and provider-level factors asso-
ciated with receipt of curative therapy, and its effect on overall 
survival among patients with early stage HCC . Methods: From 
2008-2010, Veterans with newly diagnosed HCC were iden-
tified from a national database and followed through 2014 . 
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Treatment modalities, specialist evaluation and clinical out-
comes were confirmed with manual chart review . Curative ther-
apy was defined as resection or local ablation in the absence 
of transplantation . Transplantation was confirmed using the 
UNOS STAR file . Chi-squared tests, multivariable logistic and 
Cox models evaluated associations between exposures and 
outcomes . Results: Among the 3988 Veterans with HCC, 28% 
(n=1,127) had a single lesion less than 5 cm and were Barce-
lona Clinic Liver Cancer Stages 0 or A . Among the early stage 
patients, 27% had curative therapy as the first treatment (6% 
resection, 21% local ablation), 6% had sorafenib, and 15% 
had no therapy; 52% were treated with trans-arterial therapy; 
5% underwent transplantation overall, and 7% of those with 
trans-arterial therapy had transplantation . In a multivariable 
model adjusted for age, race, Child-Pugh class, and Charl-
son-Deyo comorbidity, factors associated with higher likelihood 
of curative therapy were multi-disciplinary tumor board (OR 
1 .6, 95% CI 1 .2-2 .2), and receiving care in the North Atlantic 
region (OR 1 .7, 95% CI 1 .2-2 .4) . Receipt of HCC care from 
gastroenterology (OR 0 .60, 95% CI 0 .44-0 .78) and oncology 
(OR 0 .55, 95% CI 0 .39-0 .76) specialists and Child-Pugh score 
≥B (OR 0 .59, 95% CI 0 .43-0 .80) were associated with lower 
likelihood of curative therapy; hepatology care and academic 
affiliation had no effect . Patients reviewed at tumor board 
were more likely to be seen by surgical specialists (50% with 
tumor board; 34% without tumor board, p<0 .001) . The overall 
median survival was 2 .7 years (IQR:1 .3-5 .1) . Curative therapy 
(HR 0 .49, 95% 0 .40-0 .60) was associated with a greater sur-
vival benefit than trans-arterial therapy (HR 0 .60, 95% 0 .50-
0 .72) while oncology care in early stage HCC was associated 
with worse overall survival (HR 1 .3, 95% CI: 1 .1-1 .6) . Con-
clusions: Curative HCC therapy conferred a greater survival 
benefit than trans-arterial therapy, however, was under-utilized 
in early stage HCC . Significant unexplained geographic vari-
ation was noted in care delivery patterns . Receipt of curative 
therapy was associated with the type of managing specialist 
provider and multi-disciplinary tumor board .
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ALBI and PALBI Grade Predict Survival for HCC across 
Treatment Modalities and BCLC Stages in the MELD Era
Po-Hong Liu1,4, Chia-Yang Hsu4,7, Ya-Ju Tsai8, Cheng-Yuan 
Hsia2,4, Yun-Hsuan Lee1,4, Yi-You Chiou3,4, Yi-Hsiang Huang1,5, 
Fa-Yauh Lee1,4, Han-Chieh Lin1,4, Ming-Chih Hou1,4, Teh-Ia Huo1,6; 
1Department of Medicine, Taipei Veterans General Hospital, Tai-
pei, Taiwan; 2Department of Surgery, Taipei Veterans General 
Hospital, Taipei, Taiwan; 3Department of Radiology, Taipei Vet-
erans General Hospital, Taipei, Taiwan; 4Faculty of Medicine, 
National Yang-Ming University, Taipei, Taiwan; 5Institute of Clin-
ical Medicine, National Yang-Ming University, Taipei, Taiwan; 
6Institute of Pharmacology, National Yang-Ming University, Taipei, 
Taiwan; 7Department of Internal Medicine, University of Nevada 
School of Medicine, Reno, NV; 8Renown Regional Medical Cen-
ter, Reno, NV
Background: The severity of liver dysfunction in hepatocellular 
carcinoma (HCC) is often estimated with Child-Turcotte-Pugh 
(CTP) classification or model for end-stage liver disease (MELD) 
score . We aim to investigate the performance of albumin-bili-
rubin (ALBI) and platelet-albumin-bilirubin (PALBI) grade, which 

are recently reported to be simple and objective measurements 
for liver reserve in HCC . Methods: Between 2002 and 2014, 
consecutive 3,182 HCC patients were enrolled to follow up 
their survival . The area under receiver-operator-characteristic 
curve (AUC) was calculated to test the discriminatory powers 
over 1-, 3- and 5-year survival . Results: Significant survival 
differences were found across all ALBI and PALBI grades from 
one to three (all p<0 .001) . The majority (73%) of patients were 
CTP class A . Within CTP class A, ALBI revealed two prognos-
tic groups while PALBI segregated three prognostic groups . 
The PABLI grade identified three different survival groups for 
patients undergoing resection, ablation, and chemoemboliza-
tion . Both ALBI and PALBI grade were capable of discerning 
survival among different HCC stages . PALBI grade had signifi-
cantly higher AUC compared with CTP classification and ALBI 
grade at all time points . For CTP class A patients, the PALBI 
grade was also associated with significantly higher AUC com-
pared with ALBI grade at 1- and 3-year intervals . The MELD 
score has the lowest AUC compared to other systems . Conclu-
sions: ALBI and PALBI grade are adequate models to assess 
liver dysfunction in HCC . The PALBI grade is consistently better 
in all patients, in patients with minimally decreased liver func-
tion, and in patients receiving different aggressive therapies .
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Year 2 serum HBV DNA detectability predicts hepatocel-
lular carcinoma in entecavir-treated patients – a 7-year 
cohort study of 1,680 patients with chronic hepatitis B
Grace L.H. Wong, Vincent W. Wong, Henry Lik-Yuen Chan; Insti-
tute of Digestive disease, Hong Kong, China
Background: The latest AASLD guidelines for chronic hepatitis 
B (CHB) define persistent viremia as a plateau in the decline 
of hepatitis B virus (HBV) DNA and/or failure to achieve unde-
tectable HBV DNA level after 96 weeks of antiviral therapy . 
We aimed to investigate the clinical impact of persistent vire-
mia with respect to incident hepatocellular carcinoma (HCC) . 
Methods: This was a retrospective-prospective single-institution 
cohort study of 1,680 CHB patients who had received at least 
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3 years of entecavir treatment . The cumulative incidences of 
HCC in patients who could and could not achieve negative 
serum HBV DNA at Year 1, 2, 3, 4 and 5 were evaluated . 
Results: The mean (± standard deviation) age was 51±12 
years; 1,195 (71 .1%) patients were male and 415 (24 .7%) 
patients had clinical cirrhosis . During 78 .6±17 .3 months of fol-
low-up, 150 (8 .9%) patients developed HCC . The numbers (%) 
of patients achieving undetectable HBV DNA at Year 1, 2, 3, 4 
and 5 were 1,034 (61 .5%), 1,188 (70 .7%), 1,246 (74 .2%), 
1,302 (77 .5%) and 1,413 (84 .1%) respectively . Older age, 
male gender, cirrhosis, and detectable HBV DNA at Year 2 
or 3 (but not that at Year 1, 4 or 5) were independent fac-
tors associated with HCC . The 7-year cumulative incidence of 
HCC was 12 .3% (95% confidence interval: 8 .9%-15 .7%) vs. 
8 .2% (6 .4%-10 .0%) in patients with detectable and undetect-
able HBV DNA at Year 2 respectively (log rank P=0 .004); the 
corresponding incidence was 11 .5% (7 .9%-15 .1%) vs. 8 .6% 
(6 .8%-10 .4%) for HBV DNA at Year 3 respectively (P=0 .05) . 
Patients who had detectable HBV DNA at Year 2 (n=492) but 
undetectable HBV DNA at Year 3 (n=61; 12 .4%) and Year 4 
(n=117; 23 .8%) tended to be more likely to have switched to 
tenofovir disoproxil fumarate (11 .5% and 8 .5% respectively) 
compared with those with detectable HBV DNA at both time 
points (4 .6% and 4 .5%; P=0 .028 and 0 .096 respectively) . 
Patients who had detectable HBV DNA at Year 2 but undetect-
able HBV DNA at Year 4 had significantly lower risk of HCC 
than those with detectable HBV DNA at both time points; the 
7-year cumulative incidence of HCC was 9 .2% (5 .8%-12 .6%) 
vs. 20 .6% (12 .8%-28 .4%); P=0 .02) Conclusions: Detectable 
HBV DNA at Year 2 or Year 3 after entecavir treatment is 
an independent risk factor of HCC . Patients who had initially 
detectable HBV DNA at Year 2 but subsequently negative HBV 
DNA at Year 4 had lower risk of HCC . Our findings supported 
the latest AASLD guideline to define persistent viremia at the 
time point of 96 weeks . Further study to establish the role of 
adding a second antiviral drug or switching to another drug 
in lieu of continuing monotherapy in this setting is warranted .
Disclosures:
Grace L .H . Wong - Speaking and Teaching: Echosens, Echosens, Echosens, 
Echosens
Vincent W . Wong - Advisory Committees or Review Panels: AbbVie, Gilead, 
Janssen, Tobira; Consulting: Merck, NovaMedica; Speaking and Teaching: Gil-
ead, Echosens
Henry Lik-Yuen Chan - Advisory Committees or Review Panels: Gilead, Janssen, 
Bristol-Myers Squibb, Roche, Novartis Pharmaceutical, Abbvie; Speaking and 
Teaching: Echosens

1249
Ultra-deep sequencing of circulating tumor DNA iden-
tifies druggable mutations: exploring applications of a 
liquid biopsy in HCC
Ismail Labgaa1,7, Carlos Villacorta-Martin1, Delia D’Avola1,8, 
Amanda J. Craig1, Ashley Stueck2, Stephen Ward2, M. Isabel 
Fiel2, Milind Mahajan3, Swan N. Thung2, Scott L. Friedman1, 
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New York, NY; 4HCC Translational Research Laboratory, BCLC 
Group, IDIBAPS, CIBEREHD, Hospital Clinic Barcelona, Barcelona, 
Spain; 5Division of Hematology and Medical Oncology, Icahn 
School of Medicine at Mount Sinai, New York, NY; 6Department 
of Surgery, Icahn School of Medicine at Mount Sinai, New York, 
NY; 7Visceral Surgery, University Hospital of Lausanne (CHUV), 
Lausanne, Switzerland; 8Centro de Investigación Biomédica en 
Red de Enfermedades Hepáticas y Digestivas (CIBEREHD), Pam-
plona, Spain
Background and aims: Cellular components of solid tumors 
including DNA are released to the bloodstream . However, evi-
dence on circulating-free DNA (cfDNA) in hepatocellular car-
cinoma (HCC) is limited, particularly for druggable mutations . 
This study aimed to identify mutated cfDNA in HCC patients by 
paired comparison of tissue and plasma/serum . Methods: This 
pilot study analyzed 43 samples from 8 HCC patients treated 
with surgical resection, including multiregional tumor tissue 
sampling (n=22), peripheral blood mononuclear cells (PMBC, 
n=8), plasma (n=8) and serum (n=5) . DNA was extracted 
from 5 mL of plasma or serum using the QIAamp Circulating 
Nucleic Acid Kit (Qiagen) . Ultra-deep DNA sequencing of 59 
relevant HCC genes (as per prevalence and druggability) was 
performed after targeted capture suing the SureSelect method 
(Agilent®) . Heuristic and statistical algorithms were used to call 
variants in tumor tissue and paired PBMC . Somatic mutations in 
tissue were used as a standard to assess detection performance 
of liquid biopsy . Results: All patients were males (8/8), with 
an median age of 61 years, and an average tumor size of 4 .2 
cm . Main background etiologies were HBV (3/8) and HCV 
(2/8) . Median cfDNA yield was 12 ng/mL, and median frag-
ment size was 171 base pairs . Median sequencing coverage 
was 1,500X and 5,500X in tissue and plasma, respectively . 
In tissue, 19 somatic mutations were detected in 5/8 patients, 
including known HCC oncogenes and tumor suppressors such 
as TP53 (3/5), CTNNB1 (2/5), NTRK3 (1/5) . Some muta-
tions (e .g ., PIK3CA) were only detected in a subset of tissue 
regions . For all of the 5 patients with tissue mutations, corre-
sponding mutations in plasma were detected (100%) . Overall, 
out of the 19 somatic mutations in tissue, 14 (74%) were also 
present in plasma . 8/19 (42%) mutations were detected with 
high confidence while 6/19 (26%) displayed very low allele 
frequencies . Detected variants in plasma included both drug-
gable (e .g ., JAK1) and sub-clonal mutations (e .g ., PI3KCA) . 
Comparison of detection rate in plasma and serum in a subset 
of 4 patients (12 tissue mutations) showed similar performance . 
Mutations in cfDNA were also found in a patient with a small 
HCC (2 cm) . Conclusions: Ultra-deep sequencing of cfDNA in 
plasma is feasible, and confidently identifies somatic mutations 
in patients with resectable HCC . Mutated cfDNA was detected 
in all 5 patients with mutations, and 14/19 (74%) of mutations 
in tissue were also present in plasma . Circulating mutations 
included known HCC genes, druggable and sub-clonal muta-
tions . Liquid biopsy is a promising non-invasive tool to interro-
gate HCC genetics .
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1250
Multidisciplinary Tumor Board Adherence to AASLD 
Treatment Guidelines for Hepatocellular Carcinoma: 
Does It Matter?
Asrar AlAhmadi1, Jonathan Umbel2,1, Stanley M. Cohen2,1, 
Anthony B. Post3,2, Richard T. Lee4,1, Pablo Ros5, Christopher T. 
Siegel3,2, Pierre M. Gholam2,1; 1Medicine, Case Western Reserve 
University, Cleveland, OH; 2Digestive Health Institute, University 
Hospitals Case Medical Center, Cleveland, OH; 3Transplant Insti-
tute, University Hospitals Case Medical Center, Cleveland, OH; 
4Seidman Cancer Center, University Hospitals Case Medical Cen-
ter, Cleveland, OH; 5Radiology, University Hospitals Case Medi-
cal Center, Cleveland, OH
Background  Multidisciplinary Tumor Boards (MTB) are 
required by NCI-designated Comprehensive Cancer Centers . 
Their impact in Hepatocellular Carcinoma (HCC) is unclear . 
We studied overall survival (OS) of patients based on the 
recommendations of our MTB and its adherence to AASLD 
HCC treatment practice guidelines . Methods Data were ret-
rospectively collected for all patients with newly diagnosed 
HCC and were censored at time of death, last known follow-up 
or transplantation . OS rates were analyzed using standard 
Kaplan-Meier and Cox regression model . Results 312 patients 
with complete follow were included . Average age was 62 .8 
years with 77 .9% males . 57 .7% had HCV infection . Overall 
51 .1% of patients were treated in adherence to guidelines . 
This included 73 .3% of BCLC A, 58 .8% of BCLC D, 26 .8% 
of BCLC B and 25 .3% of BCLC C patients . Adherence was 
associated with longer OS by 21 months in BCLC A (HR 1 .59; 
95% CI 1 .26-2 .02) . Conversely, OS was longer by 7 months 
in BCLC D patients not treated per guidelines (HR 0 .413; 95% 
CI 0 .25-0 .69) . Patients with BCLC B/C mostly did not receive 
treatment per guidelines and their OS was not any different . 
(Figure 1 .) Conclusions Adherence to AASLD HCC treatment 
guidelines varied across BCLC stages and was associated with 
increased overall survival in patients with BCLC stage A and no 
significant impact in BCLC stages B and C . Conversely, BCLC 
stage D patients had an overall survival benefit from MTB non 
adherence to guidelines, likely due to personalized assessment 
of more agressive therapies in selected patients . Our data sug-
gest that synergy between evidence based guidelines and a 
personalized approach is a key strength of Multidisciplinary 
Tumor Boards in Hepatocellular Carcinoma .
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1251
Immunological characteristics of the tumor-associated 
antigens in patients with cholangiocarcinoma
Akihiko Kida, Eishiro Mizukoshi, Takuya Seike, Atsushi Yonejima, 
Yuki Inada, Kiichiro Kaji, Kazutoshi Yamada, Hidetoshi Nak-
agawa, Takeshi Terashima, Masaaki Kitahara, Noriho Iida, Shui-
chi Kaneko; gastroenterology, Kanazawa University, Kanazawa, 
Japan
<purpose> Recent technical advances have enabled the iden-
tification of cytotoxic T lymphocyte (CTL) epitopes in various 
tumor-associated antigens (TAAs) for cholangiocarcinoma . 
However, little is known about which TAA and its epitope are 
the most immunogenic and useful for a cancer vaccine for chol-
angiocarcinoma . It is also pointed out that there is a diversity 
in anatomic site and genetic levels . We categorized cholan-
giocarcinoma into intarhepatic and extrahepatic bile duct car-
cinoma, and examined the differences in expression of TAAs 
and immune responses . <method> Twenty six HLA-A24-posi-
tive patients with cholangiocarcinoma (9 intarhepatic and 17 
extrahepatic bile duct carcinoma) were included in the present 
study . We examined the expression of TAAs, which included 
Cyp-B, Lck, SART1, SART2, SART3, p53, MRP3, hTERT, 
VEGFR1, VEGFR2, Survivin, MAGE-A4, Her2, WT1, βcatenin, 
CEA, EpCAM, EZH2, MUC5AC, GPC3, NYESO1, KIF20A, 
ART4 and AKR1C3, by real-time PCR in cholangiocarcinoma 
cell lines and human tissues including intrahepatic, extrahe-
patic bile duct and gallbladder cancer . HLA-A24-restricted CTL 
responses to epitopes derived from these TAAs were analyzed 
using IFN-γenzyme-linked immunospot assay (IFN-γELISPOT 
assay) with peripheral blood mononuclear cells . <result> The 
expression of Cyp-B, Lck, SART1, SART2, SART3, p53, MRP3, 
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hTERT, VEGFR1, VEGFR2, Survivin, MAGE-A4, Her2, WT1, 
βcatenin, CEA, EpCAM, EZH2, MUC5AC, GPC3, NYESO1, 
KIF20A, ART4 and AKR1C3 were observed in cholangiocar-
cinoma cell lines and human tissues . There were no significant 
differences in the expression between cell lines and human tis-
sues . In addition, there were no significant differences between 
intrahepatic and extrahepatic bile duct carcinoma . In ELISPOT 
assay, immune responses against SART1, p53, MRP3, Sur-
vivin2B, MAGE-A3, MAGE-A4, Her2, WT1, βcatenin, CEA, 
EpCAM, GPC3, and KIF20A were observed in more than 3 
of 26 patients, suggested these TAA-derived epitopes were 
immunogenic . There were no significant differences in immune 
responses between intrahepatic and extrahepatic bile duct car-
cinoma . On the other hand, immune responses against p53, 
hTERT, VEGFR1, WT1, EZH2, MUC5AC, ART4 and AKR1C3 
were also observed in healthy donors . Taken together with 
these results, SART1, MRP3, Survivin2B, MAGEA3, MAGEA4, 
Her2, βcatenin, CEA, EpCAM, GPC3 and KIF20A were con-
sidered to be immunogenic and specific for cholangiocarci-
noma . <conclusion> SART1, MRP3, Survivin2B, MAGEA4, 
Her2, βcatenin, CEA, EpCAM, GPC3 and KIF20A were useful 
targets of immunotherapy for cholangiocarcinoma .
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1252
Usefulness of modified Japan Integrated Staging (JIS) 
score using albumin-bilirubin (ALBI) grade as a prog-
nostic scoring system for hepatocellular carcinoma: 
analysis with 2584 Japanese patients
Hirofumi Izumoto1, Atsushi Hiraoka1, Takashi Kumada2, Hide-
nori Toyoda2, Toshifumi Tada2, Tomoyuki Ninomiya1, Masashi 
Hirooka3, Yoichi Hiasa3, Kojiro Michitaka1; 1Gastroenterology, 
Ehime Prefectural Central Hosipital, Matsuyama, Japan; 2Gastro-
enterology, Ogaki Municipal Hospital, Ogaki, Japan; 3Ehime Uni-
versity, Toon, Japan
Aim/Background: The Child-Pugh classification (CP) has some 
non-objective factors, with chronic hepatitis indistinguishable 
from early liver cirrhosis . We retrospectively evaluated the 
efficacy of albumin-bilirubin grade (ALBI) [(log10 bilirubin 
(μmol/L) x 0 .66) + (Albumin (g/L) x -0 .0852): Grade 1:2:3 
= ≤-2 .60:<-2 .60 to ≤-1 .39:>-1 .39], which has been proposed 
as a new classification for hepatic function, and compared 
with CP from the point of predicting prognosis of HCC patients 
in combination with Tumor Node Metastasis staging (TNM) . 
Materials and Method: From 2000 to 2014, 2584 naïve 
HCC (69 .0±9 .8 years old, 1850 males, 734 females, CP 
A:B:C=1871:558:155) were enrolled . We modified the Japan 
Integrated Staging (JIS) score using ALBI, instead of CP [named 
as ALBI and TNM score (ALBI-T score: 0-5 points)] . We retro-
spectively investigated predictive value for prognosis of HCC 
with ALBI-T (ALBI and TNM) and JIS scores (CP and TNM) . 
Results: When ALBI-T and JIS scores were calculated, some of 
patients with each JIS score were distinguished to larger score 
of ALBI-T (Table) . As a result, in comparison with corresponding 
score between ALBI-T and JIS, survival curves of ALBI-T showed 
better than those of JIS score [median survival time (months): 
score0: 137 .7 vs . 97 .6, P=0 .021; score1: 83 .2 vs . 74 .9, 
P=0 .006; score2: 53 .4 vs . 39 .7, P=0 .002; score3: 27 .4 vs . 

15 .0, P<0 .001; score4: 5 .0 vs . 4 .0, P=0 .057; score5: 1 .4 
vs . 1 .0, P=0 .452; respectively] (Figure) . Conclusion: Modified 
JIS score (ALBI-T) using ALBI may be a better total prognostic 
scoring system than JIS score using CP for predicting survival 
of patients with HCC .
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Growth Hormone and Hepatocellular Carcinoma 
Manal Hassan1, Reham Abdel-Wahab1,2, Robert A. Wolff1, 
Gehan Botrus1, Akram Shalaby1, Donghui Li1, Harrys A. Torres3, 
Jeffrey S. Morris4, Karri Ballard8, Ernest Hawk5, Ahmed Shalaby1, 
Hesham M. Amin6, James C. Yao1, Renato Lenzi1, Jone A. Joss7, 
Prasun K. Jalal7, Saira Khaderi7, Sahin Lacin1, Ahmed O. Kaseb1; 
1GI Medical Oncology, The University of Texas MD Anderson Can-
cer Center, Houston, TX; 2Clinical Oncology Department, Assiut 
University Hospital, Houston, TX; 3Department of infectious dis-
eases, MD Anderson Cancer Center, Houston, TX; 4Department of 
Biostatistics, MD Anderson Cancer Center, Houston, TX; 5Clinical 
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Development of hepatocellular carcinoma (HCC) is a function 
of activation or inhibition of several molecular pathways where 
important protein, cytokine, and interleukin synthesis and 
destruction can be changed . An alteration in the secretion pat-
tern of growth hormone (GH) and insulin-like growth factor-1 
(IGF-1) has been described in chronic liver diseases . Reduction 
of the hepatocyte mass and impaired synthesis capacity of the 
damaged hepatocytes leads to a decrease in IGF-1 synthesis 
with subsequent negative feedback regulation and increased 
GH levels . We previously reported an association between 
IGF-1 level and HCC risk and prognosis . The current popula-
tion study aimed to assess the association between GH and 
HCC risk and prognosis . With approval from The University 
of Texas MD Anderson Cancer Center Institutional Review 
Board, 763 patients with HCC were prospectively enrolled in 
our ongoing population study . Circulating plasma levels of GH 
were determined in patients with HCC with cirrhosis (n=489), 
HCC without cirrhosis (n=274), healthy controls (n=200), and 
non-HCC cirrhotic patients (n=75) . On the basis of Mayo clinic 
values of GH in men and women, we classified HCC patients 
as having high GH values (women, >3 .67 μg/L; men, > .9 
μg/L) or low GH values (women, ≤3 .67 μg/L; men, ≤ .9 μg/L) . 
To identify independent risk factors for HCC with high GH, we 
estimated the odds ratio (OR) using logistic regression analy-
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ses . In addition, hazard ratios (HR) were calculated using Cox 
proportional hazards models to assess the role of GH in HCC 
prognosis . For both OR and HR, 95% confidence intervals 
(CI) were determined . We observed higher mean (±standard 
error [SE]) baseline GH in patients with HCC with cirrhosis 
(3 .5±0 .2) or without cirrhosis (2 .2±0 .2) than in healthy controls 
(0 .4±0 .1; P< .001) . The increase was also observed among 
non-HCC cirrhotic patients (3 .3± .5) . Restricted analysis in the 
non-cirrhotic HCC population and healthy controls showed that 
those with high GH had an approximately 7-fold increased risk 
of HCC development compared with those with low GH (OR 
6 .8, 95% CI 1 .3-36 .4, P= .001) . In addition, high GH was an 
independent risk factor for mortality; the adjusted HR for overall 
survival in patients with high GH was approximately two times 
higher than in patients with low GH (HR 1 .8, 95% CI 1 .3-2 .4, 
P≤ .001) . In conclusion, high GH may predict HCC risk and 
prognosis, especially in the absence of underlying chronic liver 
disease . Further validation of the IGF-1/GH axis in HCC risk 
and prognosis in independent populations is highly warranted .
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Cost-effectiveness of a risk-stratified hepatocellular car-
cinoma surveillance strategy in patients with cirrhosis
Nicolas Goossens1,2, Amit G. Singal6, Lindsay Y. King7, Karin L. 
Andersson3, Bryan C. Fuchs4, Cecilia Besa5, Bachir Taouli5, Ray-
mond T. Chung3, Yujin Hoshida1; 1Liver Disease, Icahn School of 
Medicine at Mount Sinai, New York, NY; 2Gastroenterology and 
Hepatology, Geneva University Hospital, Geneva, Switzerland; 
3Liver Center, Gastrointestinal Unit, Massachusetts General Hos-
pital, Boston, MA; 4Division of Surgical Oncology, Massachusetts 
General Hospital, Boston, MA; 5Department of Radiology/Trans-
lational and Molecular Imaging Institute, Icahn School of Medicine 
at Mount Sinai, New York, NY; 6Department of Internal Medicine 
& Harold C. Simmons Cancer Center, UT Southwestern Medical 
Center, Dallase, TX; 7Duke University Health System, Durham, NC
Background/aim Hepatocellular carcinoma (HCC) surveillance 
using biannual ultrasound is recommended in all patients with 
cirrhosis; however, not all patients are at equal risk for develop-
ing HCC . The aim of our study was to assess the cost-effective-
ness of HCC risk-stratified surveillance strategies, incorporating 
new modalities, including molecular biomarkers and abbre-
viated contrast-enhanced MRI (AMRI, [Marks AJR 2015]) . 
Methods A Markov model, simulating a cohort of 50-year old 
compensated cirrhotic subjects, was adapted (Andersson CGH 
2008) to compare risk-stratified HCC surveillance strategies . 
Subjects were stratified into high-, intermediate-, or low-risk 
groups using molecular biomarkers (prognostic 186-gene liver 

signature or epidermal growth factor [EGF] genotype)-based 
HCC risk scores, and subjected to different combinations of 
ultrasound, AMRI (cost assumed at half the technical cost of 
standard MRI), standard MRI, and/or no regular surveillance . 
Quality-adjusted life year (QALY), total costs, and incremental 
cost-effectiveness ratio (ICER) were compared to the reference 
strategy: biannual ultrasound (US) for all patients (current rec-
ommendations) . Results Our model recapitulated natural his-
tory estimates with a 2-year survival rate of 90% in the entire 
cohort for the reference strategy (biannual US for all patients) . 
Subjects who developed HCC detected by US-based surveil-
lance vs . no surveillance had 3-year survival rates comparable 
to reported rates (Singal PLoS Med 2014) . When stratifying 
subjects according to the 186-gene risk score, two strategies 
(biannual US or biannual AMRI for high/intermediate risk 
patients and no surveillance in low risk patients) were partic-
ularly cost-effective with ICER less than $50,000 compared 
to biannual US . Even after varying overall HCC incidence in 
sensitivity analysis (1 .5 - 5 .8%), the risk-stratified strategy (MRI 
for high/intermediate risk patients only) had the highest cost-ef-
ficacy with ICER of $27,360 - $38,500 compared to biannual 
US . EGF genotype-based risk stratification similarly improved 
QALE with ICER less than $50,000, further supporting cost-ef-
fectiveness of HCC risk biomarker-based stratified surveillance . 
Conclusions Risk-stratified personalized HCC surveillance 
is cost-effective and outperforms the currently recommended 
surveillance strategy of biannual US uniformly applied to all 
patients with cirrhosis .
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Prediction of Response to Sorafenib in Hepatocellular 
Carcinoma: A Marker Panel by Multiple Reaction Moni-
toring-Mass Spectrometry
Su Jong Yu1, Hyunsoo Kim2, Injun Yeo2, Jeong-Ju Yoo1, Dong 
Hyeon Lee1, Yuri Cho1, Eun Ju Cho1, Jeong-Hoon Lee1, Yoon Jun 
Kim1, Jung-Hwan Yoon1, Youngsoo Kim2; 1Department of Internal 
Medicine and Liver Research Institute, Seoul National University 
College of Medicine, Seoul, Korea (the Republic of); 2Department 
of Biomedical Engineering, Seoul National University, Seoul, 
Korea (the Republic of)
Sorafenib is the only standard treatment for advanced hepato-
cellular carcinoma (HCC), but it provides modest survival ben-
efits over placebo, necessitating predictive biomarkers of the 
response to sorafenib . Serum samples were obtained before 
and after sorafenib treatment from 115 consecutive patients 
[training set (n = 65) and validation set (n = 50)] with HCC and 
analyzed by multiple reaction monitoring-mass spectrometry 
(MRM-MS) to quantify candidate biomarkers . We verified a 
triple-marker panel to be predictive of the response to sorafenib 
by MRM-MS, comprising CD5 antigen-like (CD5L), immuno-
globulin J (IGJ), and galectin-3-binding protein (LG3BP), in 
HCC patients . This panel was a significant predictor (AUROC 
> 0 .950) of the response to sorafenib treatment, having the 
best cutoff value by multivariate analysis . In the training set, 
patients who exceeded this threshold (0 .4) had significantly 
better overall survival (median, 21 .4 months) than those with 
lower values (median, 8 .6 months; P = 0 .001) . Further, a value 
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that was lower than this cutoff was an independent predictor 
of poor overall survival [hazard ratio (HR), 2 .728; 95% confi-
dence interval (CI), 1 .312–5 .672; P = 0 .007] and remained 
an independent predictive factor of rapid progression (HR, 
2 .631; 95% CI, 1 .448–4 .780; P = 0 .002) . Consequently, 
when applied to the independent validation set, levels of the 
cut-off value for triple-marker panel maintained their prognostic 
value for poor clinical outcomes . Conclusion: A discriminatory 
signature that comprises a triple-marker panel independently 
correlates with poorer survival and more rapid progression in 
HCC patients who are treated with sorafenib . These findings 
provide new insights into targeted proteomics-based biomark-
ers, which might engender individualized sorafenib therapy .
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Hyperlipidemia and Non-Alcoholic Steatohepatitis are 
Risk Factors for Hepatocellular Carcinoma Development 
in the Absence of Cirrhosis 
Jennifer Phan1, Vivian Ng1, Samuel French1, Alan J. Sheinbaum2, 
Steven-Huy B. Han1; 1University of California Los Angeles, Los 
Angeles, CA; 2Veteran’s Affairs Los Angeles, Los Angeles, CA
Background Hepatocellular carcinoma (HCC) accounts for 
~90% of primary hepatic malignancies . With the exception 
of chronic hepatitis B (HBV), other etiologies of chronic liver 
disease typically require progression to cirrhosis before HCC 
develops . Recent reports have described HCC in non-cirrhotic 
patients with hepatitis C (HCV) and non-alcoholic steatohep-
atitis (NASH) . The aim of this study was to determine the 
prevalence and to assess the predictors of HCC developing 
in patients without cirrhosis and HBV . Methods From 2005-
2015, all hepatobiliary cancer patients seen in our Liver Can-
cer and Liver Transplant clinics were evaluated . Patients were 
included if >18 years old and had histologically-confirmed 
HCC from liver biopsy, resection specimen, or explanted livers . 
Patients with HBV, non-HCC tumors, or missing paired tumor 
and non-tumor liver histology were excluded . Demographic 
information, pertinent lab values, and co-morbid conditions 
were recorded . Potential predictors were evaluated using both 
backward stepwise logistic regression model and classifica-
tion tree model . Results Of the 1925 patients screened, 1382 
patients (303 HBV, 510 non-HCC tumors, 569 without paired 
tumor + non-tumor histology) were excluded . Of 543 HCC 
patients (409 transplant, 43 resection, 74 TACE/RFA, 17 
untreated) included in the study, 29 (5 .3%) patients had no cir-
rhosis histologically . Of these 29 patients, 11 had HCV, 3 had 
alcoholic liver disease, 3 had NASH, and 12 had cryptogenic 
liver disease . Logistic regression models show that patients 
with hyperlipidemia and cryptogenic liver disease are more 
likely to develop HCC without cirrhosis (OR -1 .15 and -1 .37, 
p < 0 .05); whereas patients with hepatitis C are more likely to 
develop HCC with cirrhosis (OR 1 .6, p < 0 .05) . Classification 
tree model chose platelets, hyperlipidemia, albumin, AST, and 
hepatitis C as variables to stratify patients into one of 6 groups . 
Patients with platelet count > 198 cells/mL and hyperlipidemia 
had a 90 .9% chance of developing HCC without cirrhosis . 
Patients with platelet count < 198 cells/mL and albumin > 4 .3 
g/dL had an 84 .6% chance of developing HCC with cirrhosis 

if hepatitis C (+), but 80 .0% chance of developing HCC with-
out cirrhosis if hepatitis C (-) . The C statistic for this tree model 
was 0 .944, with sensitivity 91 .1% and specificity 89 .6% . Con-
clusion This is the first large study to histologically confirm the 
development of HCC in non-cirrhotic patients without HBV . 
Patients with hyperlipidemia and cryptogenic liver disease 
(most likely NASH) have increased risk of developing HCC 
without cirrhosis; whereas patients with hepatitis C are more 
likely to present with cirrhosis and HCC .
Disclosures:
Alan J . Sheinbaum - Advisory Committees or Review Panels: Gilead; Speaking 
and Teaching: Vertex
Steven-Huy B . Han - Advisory Committees or Review Panels: Gilead; Grant/
Research Support: Bristol Myers Squibb, Gilead; Speaking and Teaching: Bristol 
Myers Squibb, Gilead, Intercept, AbbVie
The following people have nothing to disclose: Jennifer Phan, Vivian Ng, Samuel 
French

1257
The Expression of Glypican-3 (GPC-3) in Hepatocellular 
Carcinoma (HCC): An Analysis of 1,643 Cases.
Guanghua Rong1, Yongwu Li2, Ruoran Li1, Yinying Lu1; 1Center of 
Therapeutic Research for Liver Cancer, The 302 Hospital, Beijing, 
China; 2Department of Radiology, The 302 Hospital, BEIJING, 
China
Background and Aims. Glypican-3 (GPC-3) is a member of 
the glypican family of glycosyl-phosphatidylinositol-anchored 
cell-surface heparan sulfate proteoglycans .The expression of 
GPC-3 has been reported to be significantly increased in the 
tumor tissue of hepatocellular carcinoma (HCC), but not in 
other liver lesions or normal liver, which made GPC-3 an attrac-
tive target for the immunotherapy of HCC . GPC-3 is currently 
the target for most of the ongoing clinical trials using chimeric 
antigen receptor (CAR) T cells to treat HCC . A comprehensive 
analysis on the tumorous expression of GPC-3 is thus essen-
tial and important for its further clinical application . Methods. 
From December 2012 to December 2015, 1,643 consecutive 
patients were histologically diagnosed to have HCC either by 
liver biopsy (n=908) or liver resection (n=735) in our hospi-
tal .GPC-3 expression was analyzed by immunohistochemis-
try (IHC) and were semi-quantified as negative, +, ++, and 
+++ . Other clinical characteristics including gender, age, liver 
diseases that related to HCC, tumor differentiation and prolif-
eration were also respectively collected . Results.GPC-3 were 
detected in 1,405(85 .5%) of the 1,643 assayed tissues, among 
which, 737 were scored as “+”, 615 as “++”, and 53 as 
“+++” . As shown in table-1, the expression of GPC-3 showed 
no difference in HCC tissue of male and female patients . High 
expression of GPC-3 was more commonly observed in HCC 
occurred in younger patients, patient with chronic hepatitis 
B virus (HBV) infection or alcoholic liver disease . In addition, 
high expression of GPC-3 was also associated with HCCs that 
were poorly differentiated or actively proliferating . Conclu-
sions. Expression of GPC-3 can be seen in 86% of the HCC 
tissues whereas high expression (++ or +++) occurred in about 
half of the GPC-3 positive HCC .GPC-3 could be an ideal ther-
apeutic target of HCC
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1258
The Role Of Serum Alphafetoprotein Determination In 
HCV-Cirrhosis After Antiviral Treatment
Cristina Della Corte, Roberta D’Ambrosio, Nicole Piazza O Sed, 
Angelo Sangiovanni, Alessio Aghemo, Massimo Iavarone, Stella 
De Nicola, Massimo Colombo; Division of Gastroenterology and 
Hepatology, Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, University of Milan, Milan, Italy
Background and Aims: Serum alphafetoprotein (sAFP) deter-
mination has been removed from recommendation of Inter-
national Scientific Societies for the non invasive diagnosis of 
hepatocellular carcinoma (HCC), because of its low sensitivity 
and specificity . The sensitivity and specificity of sAFP were 
never defined in HCV-related cirrhosis after a sustained virolog-
ical response (SVR) to antiviral treatments . To define sensitivity 
and specificity of sAFP in patients with HCV-related cirrhosis 
according to SVR to antiviral therapy . Methods: Consecutive 
patients with HCV-related cirrhosis, undergoing antiviral ther-
apy from 2007 to 2013, were enrolled at the end of antiviral 
treatment . SVR was defined as undetectable serum HCV-RNA 
at 24 th week after treatment . The diagnosis of cirrhosis was 
either histological or clinically based . All the patients under-
went semiannual ultrasound (US) and sAFP determination . 
HCC was diagnosed according to AASLD 2010 recommen-
dation . sAFP value was tested with commercial kits (Abbott 
Inc), normal value <7 ng/ml . Patients were classified into three 
mutually exclusive categories 1) sAFP persistently normal (< 7 
ng/dl) 2) fluctuating levels of sAFP 3) persistently elevated sAFP 
levels (>7 ng/dl) . Results: 192 patients, 114 (62%) males, 
mean age 59 years (range 30-72) were enrolled . SVR was 
achieved in 98 (51%) patients . De-novo HCC developed after 
antiviral therapy during a mean 6 years follow-up in 6 (6%) 
SVR patients and in 20 (21%) non-SVR patients (p<0 .0001) . 
In non-SVR patients sAFP was persistently normal in 28 (30%), 
fluctuating (3-54 ng/ml) in 15 (16%) and persistently elevated 
(8-74 ng/ml) in 51 (54%) . HCC was diagnosed in 20 (21%), 
5 (18%) with persistently normal sAFP and in 15 (22%) of the 
remaining patients (p =0 .60) . sAFP sensitivity, specificity, PPV 
and NPV were 75%, 31%, 22% and 82%, respectively with an 
accuracy of 40% . In SVR patients sAFP was persistently normal 
in 85 (87%) patients, fluctuating (3-20 ng/ml) in 3 (3%) and 
persistently elevated (8-25 ng/ml) in 10 (10%) (p = 0 .00001) . 

HCC was diagnosed in 3 (3 .5%) with persistently normal AFP 
and in 3 (23%) of the remaining patients (p =0 .03) . sAFP 
sensitivity, specificity, PPV and NPV were 50%, 89%, 23% 
and 96, respectively, with an accuracy of 87% . (P = 0 .006) . 
Conclusions: In HCV-related cirrhotic patients sAFP has a dif-
ferent behaviour according to the achievement of SVR . sAFP 
determination may have a role for the surveillance of cirrhotic 
patients who achieve SVR .
Disclosures:
Massimo Iavarone - Speaking and Teaching: bayer spa, abbvie, btg, gilead
Massimo Colombo - Advisory Committees or Review Panels: Gilead Sciences, 
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1259
Development of a Novel Circulating Tumor Cells Isola-
tion System in Patients with Hepatocellular Carcinoma 
Using a Microcavity Array
Kazuto Takahashi1, Kazuya Ofuji1, Takuto Nosaka1, Yoshihiko 
Ozaki1, Hidetaka Matsuda1, Masahiro Ohtani1, Katsushi Hira-
matsu1, Tomoyuki Nemoto1, Matsunaga Tatsuya2, Yasunari Naka-
moto1; 1Second Department of internal medicine, University of 
Fukui, Fukuiken, Eiheijicho, Japan; 2Hitachi Chemical Co., Ltd, 
Tokyo, Japan
Backgrounds and Aims: As hematogenous spread is the major 
route of HCC metastasis and recurrence, detection of circulating 
tumor cells (CTCs) has important clinical significance in HCC 
patients . Recent reports indicated that CTCs were entrapped 
from unprocessed human whole blood based on differences in 
the size and deformability between tumor cells and other blood 
cells using a microcavity array (MCA) system . The aim of this 
study was to establish a novel CTC isolation strategy by using 
a MCA system and evaluate the clinical implication of CTCs in 
HCC patients . Methods: From January 2015 to January 2016, 
peripheral blood samples were collected from 19 patients with 
HCC, 11 patients with chronic liver diseases (CLDs) without any 
cancers, and 7 healthy volunteers . To enrich CTCs from whole 
blood, a microfabricated filter with a rectangular MCA was 
integrated with a miniaturized device . The shape and porosity 
of the MCA were optimized to efficiently capture tumor cells 
on the microcavities under low flow resistance condition, while 
allowing other blood cells to effectively pass through . Isolated 
CTCs that was stained immunochemically with cytokeratin, 
DAPI and CD45 was analyzed by fluorescent microscopy . We 
defined cells characterized by immunofluorescent intensities 
that were positive for cytokeratin and DAPI and negative for 
CD45 as CTC . Results: The average recovery rates of HepG2, 
HuH7 and PLC/PRF/5 cells using the MCA system were 66%, 
76% and 99%, respectively . In the samples (3mL whole blood) 
of patients with HCC, the mean number of detected CTCs was 
59 .5±32 .7 (mean±SE), and the positivity rate of patients (CTCs 
> 10 cells) was 47 .3% (9/19) . In contrast, the mean number of 
CTCs was 5 .8±1 .3 and the positivity rate was 18 .1% (2/11) 
in the patients with CLDs without HCC . None of 7 healthy 
volunteers showed positive . Furthermore, the numbers of CTCs 
were significantly increased in the patients with vascular inva-
sion and metastasis of HCC, compared to those with localized 
HCC (117 .7±65 .4 v .s . 7 .1±2 .4; p<0 .05) . The numbers of 
CTCs detected in patients with serum AFP^4ng/ml were sig-
nificantly higher than those in patients with serum AFP4ng/ml 
(91 .9±50 .1 v .s . 3 .9±2 .1; p<0 .05) . Conclusions: The MCA 
system has a potential to isolate CTCs at high recovery rates 
in HCC cell lines and at high sensitivity in the patients . The 
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numbers of CTCs are correlated with the progression of HCC, 
in which more numbers of CTCs are seen in the patients with 
vascular invasion and metastasis of tumor . The results suggest 
that the MCA system may provide a new strategy for high 
detection rates of CTCs and a predictive tool for the clinical risk 
of extrahepatic progression of HCC .
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1260
Hepatocellular Carcinoma in Patients Cured of Hepatitis 
C Virus: Less Cirrhosis and Liver Fat than Expected
James F. Crismale1, Erin H. Doyle1, Chiara Rocha2, M. Isabel Fiel3, 
Ashley Stueck3, Nicolas Goossens1,4, Kian Bichoupan1, Neal M. 
Patel1, Sara C. Lewis5, Jasnit Makkar5, Ponni V. Perumalswami1, 
Thomas Schiano1, Yujin Hoshida1, Myron E. Schwartz6, Andrea 
D. Branch1; 1Division of Liver Diseases, Icahn School of Medicine 
at Mount Sinai, New York, NY; 2Recanati/Miller Transplantation 
Institute, Icahn School of Medicine at Mount Sinai, New York, NY; 
3Department of Pathology, Icahn School of Medicine at Mount 
Sinai, New York, NY; 4Tisch Cancer Center, Icahn School of Med-
icine at Mount Sinai, New York, NY; 5Department of Radiology, 
Icahn School of Medicine at Mount Sinai, New York, NY; 6Depart-
ment of Surgery, Icahn School of Medicine at Mount Sinai, New 
York, NY
Background: Despite achieving a sustained virological response 
(SVR), patients may still develop hepatocellular carcinoma 
(HCC) . Data on risk factors for post-SVR HCC are needed to 
focus surveillance programs on patients most likely to benefit . 
Aim: To assess risk factors for post-SVR HCC and to examine 
alpha fetoprotein (AFP) as a potential indicator of HCC in post-
SVR patients . Methods: Imaging, histological, and clinical data 
of patients who developed HCC more than 12 months post-SVR 
(1/2010-12/2014) were analyzed . CT or MRI was utilized to 
determine tumor characteristics, the degree of steatosis, and 
to calculate liver volume, adjusted for ideal body weight (LV/
IBW) . Estimated adequate LV was calculated using a previously 
published formula (LV=[body surface area]*772) . Histology of 
non-tumor tissue was evaluated by blinded review using the 
Knodel/Ishak system for necroinflammation and fibrosis stage, 
and the Brunt scale for steatosis/steatohepatitis . Multivariable 
logistic regression was used to identify clinical factors associ-
ated with post-SVR HCC by comparing a subset of Cases (those 
without HIV or HBV co-infection) to post-SVR non-HCC patients 
enrolled in the HALT-C study . AFP levels were compared 
between post-SVR patients with (the Case patients) and without 
(the HALT-C cohort) HCC . Results: HCC was diagnosed in 38 
Cases a median of 6 years post-SVR [interquartile range (IQR): 
3-10] at a median age of 59 years (IQR: 56-67) . The majority 
(82%) were male, 44% were non-Hispanic Caucasian, and all 
achieved an SVR with interferon-based therapy . Only 12% had 
hepatic steatosis on imaging . Based on clinical/imaging data, 
29% lacked cirrhosis . The median LV/IBW was 22 .4 mL/kg 
(IQR: 19 .2-27 .3), similar to the median estimated adequate LV 
for this population (22 .5 mL/kg [IQR]: 20 .9-25 .0, p=0 .79) . 
Non-tumor tissue was available for histopathological review in 
16 patients, which revealed absence of cirrhosis in 6 (38%) . 
Most (63%) lacked any evidence of steatosis/steatohepatitis . 
According to multivariable logistic regression, post-SVR HCC 
was associated with non-Caucasian race (p<0 .01), albumin 
below 3 .5 g/dL (p=0 .01), and platelets below 100x103/μL 
(p<0 .01) while controlling for smoking and AST/ALT ratio . An 

AFP cut-off of 4 .45 had 88% specificity and 71% sensitivity 
for distinguishing post-SVR patients with and without HCC . 
Conclusions: Nearly one-third of Cases with post-SVR HCC 
lacked cirrhosis and most did not have steatosis . Actionable 
biomarkers of HCC risk post-SVR are needed and may differ 
from biomarkers of HCC risk in patients with chronic HCV 
infection . AFP should be explored for HCC detection in post-
SVR patients . (DA 031095, DK 090317)
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1261
Decision Making for Surveillance Interval: Who May 
Extend Intervals 1 Year After Curative Treatments for 
Hepatocellular Carcinoma
Minjong Lee2,1, Sohee Oh3, Young Youn Cho1, Eun Ju Cho1, 
Jeong-Hoon Lee1, Su Jong Yu1, Nam-Joon Yi1, Kwang-Woong 
Lee1, Jeong Min Lee1, Jung-Hwan Yoon1, Kyung-Suk Suh1, Yoon 
Jun Kim1; 1Seoul National University Hospital, Seoul, Korea 
(the Republic of); 2Department of Internal Medicine, Kangwon 
National University Hospital, Chuncheon, Korea (the Republic of); 
3Department of Biostatistics, Seoul Metropolitan Government Seoul 
National University Boramae Medical Center, Seoul, Korea (the 
Republic of)
Background/Aims: The guidelines recommend surveillance for 
hepatocellular carcinoma recurrence be performed 3-monthly 
during 1 year after curative treatment, and 6-monthly thereafter 
in all patients . This strategy did not reflect individual risk based 
on patients’ tumor biology . We aimed to identify patients who 
can extend surveillance intervals 1 year after treatments . Meth-
ods: We retrospectively analyzed 1,490 patients treated with 
hepatectomy/radiofrequency ablation in the Barcelona Clinic 
Liver Cancer stage 0/A and well-preserved liver function . In 
patients under 3-monthly surveillance in total periods, a new 
model for survival was developed using multivariable analy-
sis: the training (n=682)/validation cohort (n=341) . Survival 
rates in low-risk patients by the new model were compared 
according to surveillance intervals 1 year after treatments: 
3-monthly vs . 6-monthly (n=467) after propensity score match-
ing and lead time bias correction . Results: Albumin levels, 
MELD score, tumor size, alpha-fetoprotein levels, and 1-year 
recurrence were independent factors for survival: odds ratios 
(OR) of 0 .33, 1 .12, 1 .06, 1 .09, and 6 .99 respectively (all 
P<0 .01) . One-year recurrence showed significantly higher OR 
than other recurrence-free durations (1–2, 2–3, and >3 years, 
P<0 .01) . A new model showed AUROC of 0 .81 (the training 
cohort) and 0 .77 (the validation cohort) . According to risk 
stratification based on the new model, survival rates in low-risk 
patients under 3-monthly surveillance were not superior to those 
under 6-monthly surveillance 1 year after treatments (P=0 .958) . 
Conclusions: A new model can identify HCC patients who may 
extend 6-monthly interval 1 year after curative treatments . 
3-monthly surveillance interval can be important for high-risk 
patients given high recurrence rates in 1 year . Surveillance 
schedules can be optimized to reduce radiation hazard and 
cost without compromising benefits in low-risk patients .
Disclosures:
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1262
A Novel Biomarker-Based Model for the Prediction 
of Response to Sorafenib and Overall Survival for 
Advanced Hepatocellular Carcinoma: A Prospective 
Cohort Study
Hwi Young Kim1, Dong Hyeon Lee2, Eun Ju Cho3, Su Jong Yu3, 
Yoon Jun Kim3, Jung-Hwan Yoon3, Jeong-Hoon Lee3; 1Department 
of Internal Medicine, Ewha Womans University School of Medi-
cine, Seoul, Korea (the Republic of); 2SMG-SNU Boramae Medical 
Center, Seoul, Korea (the Republic of); 3Seoul National University 
Hospital, Seoul, Korea (the Republic of)
Background/aims: Sorafenib is the standard therapy for 
patients with advanced hepatocellular carcinoma (HCC) . 
However, validated biomarkers for prediction of outcome with 
sorafenib therapy are lacking . The aims were to develop and 
validate a biomarker-based model for predicting sorafenib 
response and overall survival (OS) . Methods: This prospective 
cohort study included 124 consecutive patients (44 achiev-
ing disease control and 80 experiencing progression) with 
Child-Pugh class A liver function who received sorafenib for 
advanced HCC . Potential serum biomarkers (i .e ., hepatocyte 
growth factor [HGF], fibroblast growth factor [FGF], vascular 
endothelial growth factor receptor-1, CD117, and angiopoie-
tin-2) were tested . After identification of independent predictors 
of the tumor response, a risk scoring system for predicting OS 
was developed and 3-fold internal validation was conducted . 
Results: A risk scoring system was developed using six covari-
ates: etiology of underlying liver disease, fibrosis index score, 
and serum levels of PIVKA-II, HGF, and FGF (Table) . When 
we stratified patients into group A (risk score <9), B (9≤risk 
score<10), and C (risk score ≥10), this model provided good 
discriminant functions on tumor response (c-index=0 .869) and 
12-month survival (AUC=0 .825) . Median OS times were 17 .2 
mo in group A, 11 .2 mo in group B, and 6 .6 mo in group 
C, respectively (P<0 .001) . In internal validation, the model 
maintained good discriminant functions on tumor response 
(c-index=0 .855), 12-month survival (AUC=0 .828) and good 
calibration functions (all P>0 .05 between expected and 
observed values) . Conclusions: This new model including serum 
FGF and HGF showed good performance in the prediction 
of response to sorafenib as well as survival in patients with 
advanced HCC . Value of those serum markers in risk stratifica-
tion and decision of therapeutic agents needs further studies .

Scoring system for the prediction of sorafenib response and over-
all survival

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; 
BCLC, Barcelona Clinic Liver Cancer; PIVKA-II, protein induced 
by vitamin K absence/antagonist-II; FGF, fibroblast growth factor; 
HGF, hepatocyte growth factor .
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1263
Early decrease in alfafetoprotein as a prognosis factor 
of response in patients with advanced hepatocellular 
carcinoma treated with sorafenib
Yolanda María Sanchez, Guillermo Ontanilla, Maria Teresa Fer-
rer, Álvaro Giráldez, Jose Manuel Sousa, Juan Manuel Pascasio; 
Hospital Virgen del Rocío, Seville, Spain
Introduction: Alpha-fetoprotein (AFP) has been considered as 
indicator of hepatocellular carcinoma (HCC) prognosis but 
there is no clear evidence to date with response to Sorafenib 
therapy . The aim of our study is to find if there is any cor-
relation between AFP level and response to it . Methods:76 
patients with HCC treated with Sorafenib from 2008 to 2015 
from a single tertiary center were retrospectively reviewed . We 
analyzed the impact of AFP response in overall survival (OS) 
in those patients with basal high levels of AFP . Patients were 
categorized as either responders or non-responders on the 
basis of a decrease in AFP concentration > 20% .Survival was 
visualized using Kaplan-Meier curves and compared by the 
log-rank test . Spearman’s rank correlation coefficient was used 
to analyze association between basal AFP and OS . Results: 
We analyzed 76 patients, 82% males, 90% of them were 
cirrhotics, caused by HCV in 54% of the cases . 77% of our 
patients were classified as Child-Pugh A, 30 % had metastasis 
and 46% portal invasion . Most patients were BCLC–C (59%) . 
54% had received previous treatments: 25 TACE, 8 resection, 
1 liver transplantation and 7 ablation . Median OS was 9 .3 
months .We observed a strong inversely proportional correla-
tion between basal AFP and OS, but not statistically significant 
(r=-0 .93, p=0 .34) . 40% of our patients (23) were classified 
as responders . OS was better in these patients thani in non-re-
sponders,median 19 .35 months (16 .53-22 .18) vs 6 .96 (5 .27-
8 .66), p=0 .002 . Conclusions: Basal AFP level is associated 
with OS . A 20% decrease of AFP levels measured one month 
after beginning Sorafenib is associated with a statistically sig-
nificant increase of overall survival . The absence of 1-month 
AFP level decrease could be used as an early predictor of 
non-response to sorafenib and as a stop rule .
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1264
Non-alcoholic fatty liver disease (NAFLD) is associated 
with low surveillance rate and advanced hepatocellular 
carcinoma (HCC) at diagnosis
Yi Huang1, Michael C. Wallace2, Leon A. Adams2, Gerry C. Mac-
Quillan2, George Garas2, Gary P. Jeffrey2; 1UWA, Nedlands, 
WA, Australia; 2Sir Charles Gairdner Hospital, Perth, WA, Aus-
tralia
Early diagnosis of HCC is essential . This study aimed to inves-
tigate the risk factors for non-surveillance and advanced HCC 
at diagnosis and its effect on survival . 243 Patients diagnosed 
with HCC from 2006 to 2014 at Sir Charles Gairdner Hospi-
tal were included . 71 patients had chronic hepatitis C (CHC); 
31 had chronic hepatitis B (CHB); 50 had alcoholic liver dis-
ease (ALD); 43 had ALD and viral hepatitis, 33 had NAFLD; 
9 had other liver disease, 6 had un-identified liver disease . 
121 (49 .8%) patients had undergone six-monthly ultrasound 
surveillance before the diagnosis of HCC . The reasons for liver 
imaging tests in those without ultrasound surveillance prior to 
HCC diagnosis was abnormal liver function tests (17 .1%); 
symptoms including fatigue, weight loss, and abdominal dis-
comfort (27%); management of liver decompensations (33 .3%) 
and assessment of non-liver related diseases (22 .5%) . The 
surveillance rate was significantly lower in NAFLD patients 
(18 .2%) than other liver diseases (CHC: 70 .2%, CHB: 58 .1%, 
ALD: 48%, ALD and viral hepatitis: 44 .2%, other: 44 .4%; 
p<0 .001) . 27 .6% of NAFLD patients were aware of existing 
liver disease before the diagnosis of HCC . This was greatly 
lower than other liver diseases (CHC: 91 .4%, CHB: 83 .9%, 
ALD: 79 .5%, ALD and viral hepatitis: 78 .6%, other: 100%; 
p<0 .001) . 36% of current drinkers underwent surveillance, 
71% for ex-drinkers and 45% for non-drinkers (p<0 .001) . The 
median time from the first suspicious imaging test to the diag-
nosis of HCC was 1 .6 months (IQR: 0 .2-4 .2) . 159 patients 
had one HCC lesion at diagnosis; 33 had two; 6 had three; 
45 had multifocal HCC . 76 (31 .2%) patients presented with 
advanced HCC (multifocal HCC or HCC with total diameter 
≥6cm) and 20% of these were undergoing surveillance . The 
surveillance rate was significantly higher in those with early 
diagnosis of HCC (63%, p<0 .001) . 42 .2% of NAFLD patients 

and 39 .5% of patients with both ALD and viral hepatitis had 
advanced HCC at diagnosis . These were significantly higher 
than the other liver diseases (16 .9-33 .3%, p<0 .001) . Alcohol 
consumption (p<0 .001), poor tumor differentiation (p=0 .043), 
high platelet count (p<0 .001) and high AFP (p=0 .004) were 
also associated with advanced HCC at diagnosis . The median 
survival of all patients was 47 months . Patients who under-
went surveillance had a significantly longer median survival 
compared to those who did not (53 vs 32 months, p<0 .001) . 
In conclusion, lack of HCC surveillance is a major cause of 
advanced HCC at diagnosis and leads to decreased survival . 
NAFLD patients had a significantly lower surveillance rate and 
higher risk of advanced HCC at diagnosis compared to the 
other causes of liver disease .
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1265
Association of relative liver enhancement of Gd-EOB-DT-
PA-enhanced magnetic resonance images with histo-
logic grade of hepatocellular carcinoma
Young-Joo Jin, Jin-Woo Lee; Internal Medicine, Inha University 
Hospital, Inha University School of Medicine, Incheon, Korea (the 
Republic of)
Backgrounds/Aim: The association of histological grading of 
hepatocellular carcinoma (HCC) with enhancement degree 
on Gd-EOB-DTPA (Primovist)-enhanced magnetic resonance 
images (MRI) has remained to be determined . In this study, 
we evaluated whether histologic grade of HCC can be pre-
dicted before surgery using enhancement degree of HCC on 
Primovist-enhanced MRI that was performed before surgery in 
HCC patients . Methods: A total of 121 patients who underwent 
curative surgical resection for HCC at our institution between 
January 2012 and March 2015 were analyzed . Primovist-en-
hanced MRI was performed in all patients before surgery . Sig-
nal intensities of HCC and peri-HCC areas were measured 
by using a region of interest . The relative intensity ratios of 
HCC lesion to the surrounding non-HCC area on unenhanced 
images (pre-contrast ratio) and those on hepatobiliary phase 
images (post-contrast ratio) were calculated . Moreover, relative 
liver enhancement (RLE) ratio (post-contrast ratio/pre-contrast 
ratio) was also calculated . Edmondson-Steiner (E-S) grading 
system was used for histologic grading of HCC . Results: Of 
the 121 patients, Edmondson-Steiner grades I, II, III, and IV 
were observed in 2 (1 .7%), 14 (11 .6%), 54 (44 .6%), and 51 
(42 .1%), respectively . Based on the E-S grades I/II (n=16), III 
(n=54), and IV (n=51), mean RLE (%) were 85 .5, 84 .9, and 
71 .2, respectively, with statistical significance (p=0 .01), and 
based on E-S grade I-III (n=70) and IV (n=51), mean RLE (%) 
were 85 .1 and 71 .2, respectively (p<0 .01) . Barcelona Clinic 
Liver Cancer (BCLC) stage A (versus 0) (Odds ratio [OS] 4 .38, 
p=0 .03) and mean RLE (OS 0 .05, p<0 .01) were found to be 
significant predictive factors of E-S grade IV . Conclusions: E-S 
grade IV can be preoperatively predicted using RLE of Primov-
ist-enhanced MRI in HCC patients .
Disclosures:
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Quantifying the likely benefits and harms of surveil-
lance for hepatocellular carcinoma in patients with 
cirrhosis
Eleanor Taylor1, Rebecca Jones1, J A. Guthrie3, Ian A. Rowe1,2; 
1Liver Unit, Leeds Teaching Hospitals NHS Trust, Leeds, United 
Kingdom; 2Leeds Institute for Data Analytics, University of Leeds, 
Leeds, United Kingdom; 3Radiology, Leeds Teaching Hospitals 
NHS Trust, Leeds, United Kingdom
Background Surveillance for hepatocellular carcinoma (HCC) 
in patients with cirrhosis is recommended to detect early-stage 
HCC . The aim of this study was to provide estimates of ben-
efit and harms of surveillance for HCC using a modelling 
approach . Methods Model parameters were extracted from 
prospective studies of patients undergoing surveillance, stud-
ies defining the diagnostic accuracy of imaging modalities, 
and outcomes of patients with HCC diagnosed in surveillance . 
These parameters were then modelled in a 1000 patient cohort 
using the AASLD endorsed recall policy to define follow-up 
testing . Benefit was defined by the absolute number of deaths 
prevented by surveillance and harm by the number of addi-
tional imaging tests and invasive procedures done . Results For 
every 1000 patients with cirrhosis 114 have HCC diagnosed 
on subsequent testing following 5 years of surveillance (Table) . 
The estimated absolute reduction in mortality from HCC is 11 
per 1000 patients . In sensitivity analyses the benefits of sur-
veillance were increased by improved treatment outcomes to 
a maximum of 29 per 1000 patients . 166 patients have a 
false positive ultrasound: 68 of these patients have additional 
cross-sectional imaging and, according to the AASLD endorsed 
recall policy, 56 have a liver biopsy . These additional tests are 
defined as “unnecessary” since they do not diagnose HCC 
and would not have been required if the patient was not under 
surveillance . In addition, 23 patients have HCC diagnosed 
beyond conventional curative criteria . Conclusions The bene-
fits of HCC surveillance are balanced by harms of unneces-
sary diagnostic testing . Quantification of both the benefits and 
harms of surveillance provides information to clinicians and 
patients to make individualized decisions about participation 
in surveillance .

Table . Outcomes of surveillance for HCC in patients with cirrhosis

Disclosures:
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Decreased liver volume is an independent predictor of 
hepatocellular carcinoma in chronic hepatitis B patients 
on entecavir therapy
Chung Seop Lee1, BeomHee Kim1, Jung Wha Chung1, Ju Hyun 
Lee1, Sanghyuk Im1, Eun Sun Jang1,2, Sook-Hyang Jeong1,2, 
Jin-Wook Kim1,2; 1Internal medicine, Seoul National University 
Bundang Hospital, Seongnam, Korea (the Republic of); 2Seoul 
National University College of Medicine, Seoul, Korea (the Repub-
lic of)
Background and aims: Potent nucleos(t)ide analogs (NA) 
reduce the risk of hepatocellular carcinoma (HCC) in chronic 
hepatitis B (CHB) patients, but significant numbers of patients 
still develop HCC during maintenance NA therapy . Therefore, 
it is clinically imperative to identify high risk patients whose 
serum HBV DNA levels are adequately controlled by NAs . 
Liver volume decreases in the early phase of cirrhosis before 
clinically evident biochemical and hematological changes . The 
aim of this study was to assess the significance of liver volume 
in the prediction of HCC development in CHB on entecavir 
therapy . Methods: A retrospective cohort of 170 patients was 
constructed who started entecavir for more than 12 months as 
an initial antiviral therapy for chronic hepatitis B . Liver volume 
was measured from the portal phase images of multidetector 
helical CT which was taken during surveillance for HCC . Ver-
satile wand tool of ImageJ software was utilized for correct 
recognition of edges of liver . Potential predictors of HCC were 
evaluated by Cox proportional hazard model . Results: The 
cumulative incidence of HCC was 3 .6%, 4 .8% and 16 .4% at 
1, 3 and 5 years, respectively . Compared to controls, patients 
who developed HCC during entecavir therapy had lower base-
line liver volumes (1038 ± 307 ml vs . 1236 ± 329 ml; p = 
0 .002) . Correction of body surface area, liver volumes divided 
by calculated body surface area, still showed significant differ-
ences (601 ± 160 ml vs . 702 ± 163 ml, p = 0 .002) . Univari-
ate analysis showed that low platelet counts and liver volume 
were significant predictors of HCC whereas low albumin or 
prolonged prothrombin time were not significant . Multivariate 
analysis confirmed that liver volume < 700 mL independently 
increased the risk of HCC (HR: 6 .69, CI: 1 .93–23 .07, p = 
0 .003) for HCC, along with platelet count < 120K/mm3 (HR: 
4 .67, CI: 2 .03-10 .77, p < 0 .001) . Conclusions: Liver volume is 
an independent predictor of HCC in CHB on entecavir therapy .
Disclosures:
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Translating the ABC-02 trial into daily practice: Out-
come of palliative treatment in patients with advanced 
biliary tract cancer treated with gemcitabine and cispla-
tin
Joeri Dierks2, Marcia Gaspersz1, Ali Belkouz2, Jeroen van Vugt1, 
Robert J. Coelen3, Ferry Eskens4, Jan-Willem de Groot5, bert-Jan 
ten Tije6, Wim Meijer7, Hans Pruijt8, Theo van Voorthuizen9, 
Dick Johan van Spronsen10, Marjolein Rentinck11, Diederik ten 
Oever12, Jitty Smit13, Hans Martin Otten14, Thomas van Gulik3, 
Hanneke Wilmink2, Bas Groot Koerkamp1, Heinz-Josef Klümpen2; 
1Surgery, Erasmus University Medical Center, Rotterdam, Nether-
lands; 2Medical Oncology, Academic Medical Center, Rotterdam, 
Netherlands; 3Surgery, Academic Medical Center, Amsterdam, 
Netherlands; 4Medical Oncology, Erasmus University Medi-
cal Center, Rotterdam, Netherlands; 5Medical Oncology, Isala 
Klinieken, Zwolle, Netherlands; 6Medical Oncology, Amphia 
Ziekenhuis, Breda, Netherlands; 7Medical Oncology, Westfries 
Gasthuis, Hoorn, Netherlands; 8Medical Oncology, Jeroen Bosch 
Ziekenhuis, Den Bosch, Netherlands; 9Medical Oncology, Rijnstate 
Ziekenhuis, Arnhem, Netherlands; 10Medical Oncology, Canis-
ius Wilhelmina Ziekenhuis, Nijmegen, Netherlands; 11Medical 
Oncology, Tergooi Ziekenhuis, Hilversum, Netherlands; 12Medical 
Oncology, Noordwest Ziekenhuisgroep, Alkmaar, Netherlands; 
13Medical Oncology, Gelre Ziekenhuis, Apeldoorn, Netherlands; 
14Medical Oncology, Medical Center Slotervaart, Amsterdam, 
Netherlands
Background: Biliary tract cancer (BTC) is an uncommon can-
cer with an unfavorable prognosis . Since 2010, the standard 
of care for patients with advanced BTC is a combination of 
gemcitabine plus cisplatin, based on the landmark Phase III 
ABC-02 trial . The eligibility criteria in the ABC-02 trial were 
e .g . an ECOG performance status of 0, 1 or 2, an estimated 
life expectancy of at least 3 months, and adequate hemato-
logic and biochemical function . Our study aims to evaluate 
the efficacy and safety of gemcitabine and cisplatin in patients 
with advanced cholangiocarcinoma and gallbladder cancer in 
daily practice that meet the criteria for the ABC-02 trial in com-
parison to patients who did not . Methods: Patients diagnosed 
with advanced BTC between 2010 and 2015 with an indica-
tion for gemcitabine and cisplatin were included . We divided 
these patients into 3 groups: (I) patients who received chemo-
therapy and met the criteria of the ABC-02 trial and (II) patients 
who received chemotherapy and did not meet these criteria 
and (III) patients who had an indication for chemotherapy, but 
received best supportive care without chemotherapy . Primary 
outcome was overall survival (OS) and secondary outcome 
was progression free survival (PFS) . Results: We collected data 
of 208 patients . Median OS of the 71 patients in group I, 
61 patients in group II and 65 patients in group III were 9.7 
months (95%CI: 7.1-12.3), 9.4 months (95%CI: 7.2- 11.6) 
and 7.6 months (95%CI: 5.0-10.2) (p-value group 1 versus 
2 = 0 .729, and p-value group 1 and 2 versus 3 = 0 .011), 
respectively . Median PFS was 6.0 months (95%CI: 4.6- 7.4 
months) in group I and 4.6 months (95%CI: 3.3- 5.9 months) 
in group II (p=0 .789) . Toxicity and number of dose reductions 
were comparable between the two chemotherapy groups . Con-
clusion: First line gemcitabine and cisplatin is an effective and 
safe treatment for patients with advanced BTC who did not 
meet the eligibility criteria for the ABC-02 trial . Median OS, 
PFS and treatment side effects were comparable between the 
two groups .
Disclosures:
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1269
The efficacy and safety of doxorubicin-eluting bead 
transarterial chemoembolization over sorafenib for 
unresectable hepatocellular carcinoma with portal vein 
invasion
Hyeki Cho1, Yuri Cho1, Su Jong Yu1, Dong Hyeon Lee1, Eun Ju 
Cho1, Jeong-Hoon Lee1, Hyo-Cheol Kim2, Jeong Min Lee2, Jin 
Wook Chung2, Joon Koo Han2, Yoon Jun Kim1, Jung-Hwan Yoon1; 
1Department of Internal Medicine and Liver Research Institute, 
Seoul National University College of Medicine, Seoul, Korea (the 
Republic of); 2Department of Radiology, Seoul National University 
College of Medicine, Seoul, Korea (the Republic of)
Background and aim: Chemoembolization with doxorubicin 
drug eluting beads (DEB) is one of treatment modality for 
advanced hepatocellular carcinoma (HCC) with portal vein 
invasion (PVI), while conventional transarterial chemoemboli-
zation (TACE) is contraindicated for those patients . However, 
currently sorafenib is the only recommended therapy in many 
guidelines for those patients . Therefore, this study aimed to eval-
uate the efficacy and safety of DEB-TACE as compared to that 
of sorafenib . Methods: A total of 301 consecutive HCC patients 
with PVI who received DEB-TACE or sorafenib as a sole therapy 
between 2007 and 2014 were studied, retrospectively . DEB-
TACE cycles were repeated every 6–8 weeks . Primary objec-
tive was to compare the OS, in addition to time-to-progression 
(TTP) and treatment-related adverse events . Statistical analysis 
was performed using Kaplan–Meier method with log-rank test 
to compare OS or TTP . Results: A total of 48 patients with PVI 
who were treated with DEB-TACE as a sole and first therapy 
(DEB-TACE group) and 253 patients who received sorafenib 
(sorafenib group) were included . There was no significant dif-
ference in the level of PVI among the two groups . DEB-TACE 
group showed superior OS (P = 0 .024) and TTP (P = 0 .045) 
as compared to sorafenib group . The TTP was significantly 
longer in the DEB-TACE group than in the sorafenib group 
(12 .2 and 3 .3 months, respectively, P = 0 .009) . Subgroup 
analysis showed that even among the patients with main portal 
vein invasion, DEB-TACE group (n = 13) experienced longer 
TTP (P = 0 .048) as compared to sorafenib group (n = 104) . 
DEB-TACE group experienced significantly lower risk of treat-
ment-related adverse event compared to sorafenib group (P < 
0 .05) . Conclusions: In our study, DEB-TACE showed both OS 
and TTP advantages over sorafenib for advanced HCC patients 
with PVI with low complication rate .
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Hepatitis C virus replication promotes p53 degradation 
through chaperone-mediated autophagy (CMA). 
Yucel Aydin1, Srinivas Chava2, Animesh Chatterjee2, Partha K. 
Chandra2, Luis A. Balart1, Hua Lu3, Srikanta Dash2,1; 1Gastroen-
terology, Tulane University Health Sciences Center, New Orleans, 
LA; 2Pathology and Lab Medicine, Tulane University Health Sci-
ences Center, New Orleans, LA; 3Biochemistry, Tulane University 
Health Sciences Center, New Orleans, LA
Introduction: Chronic hepatitis C virus (HCV) infection is the 
leading cause of liver cirrhosis and hepatocellular carcinoma 
(HCC) worldwide . However, the mechanism(s) for how the 
long-lasting HCV infection leads to HCC development is unclear . 
Aim: We examined the stability of wild type and mutant p53 
using HCV infected primary human hepatocytes culture and 
persistently infected Huh-7 .5 cells . Method: Primary human 
hepatocytes and Huh 7 .5 were infected with HCV pJFH-ΔV3 
Rluc (genotype 2a virus) . Replication of HCV was confirmed by 
the measurement of the Renilla luciferase activity and expres-
sion of viral proteins by Western blot and immunostaining . The 
unfolded protein response (UPR) associated with ER stress, as 
well as induction of macroautophagy and chaperon-mediated 
autophagy (CMA) in the infected culture was measured in a 
kinetic study by Western blot analysis and immunostaining . The 
effect of ER-stress and autophagy on the stability of p53 deg-
radation by MDM2 and CMA was investigated . Results: We 
found that persistent HCV infection of primary human hepato-
cytes and Huh-7 .5 cells leads to chronic ER-stress and activa-
tion of unfolded is protein response (UPR) genes . The ER-stress 
response due to HCV activated macroautophagy and chap-
eron-mediated autophagy (CMA) in infected primary human 
hepatocytes as well as Huh-7 .5 cells . We found that persistent 
HCV replication induces degradation of wild-type p53 and its 
target gene (p21) in infected primary human hepatocytes . Per-
sistent HCV replication in Huh-7 .5 cells promoted degradation 
of mutant p53 and p21 through induction of MDM2 . Inhibition 
of p53/MDM2 interactions by small molecule (Nutlin-3) did 
not rescue the p53 degradation, indicating that HCV infection 
induced degradation of p53 independent of MDM2 pathway . 
Interestingly, our results showed that HCV degrades both wild 
type and mutant p53 through CMA in a lysosome-dependent 
mechanism . Inhibition of CMA by silencing LAMP2A restored 
p53 degradation . We also verified that HSC70 and LAMP2A 
levels are high and p53 levels are decreased significantly in 
HCV-infected cirrhotic livers due to CMA induction, compared 
to the cirrhotic liver associated with non-viral etiology . Fur-
thermore, we showed that interferon-lambda based antiviral 
treatment inhibit HCV replication and restore p53 levels com-
pared to untreated culture . Conclusion: Our results indicate that 
HCV promotes degradation of tumor suppressor p53 as a cel-
lular protective mechanism to survive under ER-stress . We pro-
pose that the long-term suppression of p53 activity increases 
genomic instability and development of HCC .
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Among Adults with Hepatocellular Carcinoma in the 
United States, Low Income Patients Have Significantly 
Lower Overall Survival Independent of Tumor Stage and 
Treatment Received
Melissa Yan2, John Ha2, Aristeo Lopez3, Jennifer Wang4, Benny 
Liu1, Taft Bhuket1, Robert J. Wong1; 1Gastroenterology and Hepa-
tology, Alameda Health System - Highland Hospital, Oakland, CA; 
2Medicine, University of Texas, Houston, TX; 3Medicine, Alameda 
Health System - Highland Hospital, Oakland, CA; 4Medicine, Cal-
ifornia Pacific Medical Center, San Francisco, CA
Background: While early diagnosis and treatment via effective 
screening and surveillance programs improves hepatocellular 
carcinoma (HCC) outcomes, it remains unclear whether socio-
economic disparities as measured by household income may 
affect timely access to care, receipt of treatment, and overall 
survival among adults with newly diagnosed HCC . Purpose: 
To evaluate household income-specific disparities on overall 
HCC survival among adults with newly diagnosed HCC in the 
U .S . Methods: Using data from the 2003-2013 Surveillance, 
Epidemiology, and End Results database, a population-based 
cancer registry in the U .S ., we performed a retrospective cohort 
study to examine household income specific disparities in over-
all survival among adults with HCC . Using county-level data, 
household income was grouped into quartiles based on pro-
portion of patients with incomes less than 150% of the federal 
poverty line . Survival differences by household income quar-
tiles were evaluated by Kaplan Meier methods and multivariate 
Cox proportional hazards models, with the final multivariate 
model including adjustments for age, sex, race/ethnicity, HCC 
tumor stage, HCC treatment, and year of diagnosis . Results: 
Among the 61,594 adults with HCC during the study period, 
24 .3% were in the highest income quartile, whereas 26 .7% 
were in the lowest household income quartile . Overall 1-year 
survival was significantly higher among individuals in the 
wealthiest income quartile compared to those in the poorest 
income quartile (44 .9% vs . 39 .1%, p<0 .01) . Similar trends 
were observed even after adjusting for tumor stage (localized 
HCC, 1-year survival: 59 .8% (wealthiest quartile) vs . 54 .2% 
(poorest quartile), p<0 .01) . On multivariate regression, com-
pared to HCC patients in the wealthiest income quartile, those 
from the poorest income quartile had significantly higher over-
all HCC mortality (HR, 1 .10; 95% CI 1 .01-1 .20, p=0 .037) 
(Table) Conclusion: Among U .S . adults with newly diagnosed 
HCC, low-income patients had significantly higher mortality 
compared to high-income patients even after correcting for 
HCC tumor stage and HCC treatment received, highlighting 
the significant impact of income inequality on HCC outcomes .

Multivariate Cox Proportional Hazards Model for Overall HCC 
Survival

Model adjusted for age, sex, race/ethnicity, HCC tumor stage, 
HCC treatment, and year of diagnosis .
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Biological significance of a disintegrin and metallopro-
teinase 21 expression in hepatocellular carcinoma
Masaaki Takamura1, Hiroki Honda1, Satoshi Yamagiwa1, 
Naruhiro Kimura1, Toru Setsu1, Kentaro Tominaga1, Hiroteru 
Kamimura1, Takuya Genda2, Yasunobu Matsuda3, Toshifumi 
Wakai4, Shuji Terai1; 1Gastroenterology and Hepatology, Niigata 
University Graduate School of Medical and Dental Sciences, 
Niigata, Japan; 2Gastroenterology and Hepatology, Jntendo Uni-
versity Shizuoka Hospital, Izunokuni, Japan; 3Medical Technology, 
Niigata University Graduate School of Health Sciences, Niigata, 
Japan; 4Digestive and General Surgery, Niigata University Gradu-
ate School of Medical and Dental Sciences, Niigata, Japan
[Background and aim] We have previously reported that hepa-
tocellular carcinoma cell lines with high motility in vitro have 
a high rate of intrahepatic metastasis in vivo . This indicates 
that cell motility plays an important role in the malignancy of 
hepatocellular carcinoma . Here we investigated the biological 
significance of a disintegrin and metalloproteinases (ADAMs), 
multi-functional molecules involved in cell motility, in hepato-
cellular carcinoma . [Method] Expression of 12 ADAM fam-
ily members with putative metalloproteinase activity has been 
confirmed by real time PCR in the highly motile and highly 
metastatic hepatocellular carcinoma cell line KYN-2 as well as 
in PLC/PRF/5 and HepG2, which show low motility and low 
metastasis . ADAM21, which is highly expressed in KYN-2, has 
garnered considerable research attention . Therefore, we estab-
lished a KYN-2 cell line stably expressing ADAM21 siRNA 
and investigated its invasion, migration, and proliferation . We 
also generated an anti-ADAM21 mouse monoclonal antibody 
and performed immunostaining of 96 cases of International 
Union Against Cancer with tumor, node and metastasis classi-
fication stage I/II (initial onset with resection of hepatocellular 
carcinoma) . Furthermore, we investigated ADAM21 expression 
and other clinicopathological factors . [Results] ADAM17, 21, 
and 28 were highly expressed in KYN-2 cells . The KYN-2 cell 
line stably expressing ADAM21 siRNA showed significantly 
lower capacity for invasion (p<0 .001), migration (p<0 .001), 
and proliferation (p=0 .003) than the control . Among the cases 
where the hepatocellular carcinoma had been resected, 16 
patients (16 .7%) were ADAM21 positive, and there were sig-
nificantly more cases positive for vascular invasion (p=0 .025) . 
Event-free survival rate (p=0 .002) and overall survival rate 
(p=0 .002) were both significantly lower in cases that were 
positive for ADAM21 than in the negative cases . Multivariate 
analysis indicated that tumor multiplicity (RR 2 .283, p=0 .003) 
and ADAM21 positivity (RR 3 .296, p<0 .001) were indepen-
dent risk factors for recurrence and that preoperative serum 
alpha-fetoprotein level (>20 ng/mL) (RR 2 .598, p=0 .010) and 
ADAM21 positivity (RR 2 .961, p=0 .008) were independent 
prognostic factors . [Conclusion] ADAM21 may be involved 
in the malignancy of hepatocellular carcinoma and could be 
a novel prognostic and recurrence-predictive marker for this 
disease .
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Predictors of Inadequate Ultrasound Quality for Hepato-
cellular Carcinoma Surveillance in Patients with Cirrho-
sis
Okeefe L. Simmons1, David T. Fetzer2, Takeshi Yokoo2, Jorge A. 
Marrero1, Adam C. Yopp3, Travis Browning2, Amit G. Singal1; 
1Internal Medicine, University of Texas Southwestern, Irving, TX; 
2Radiology, UT Southwestern Medical Center, Dallas, TX; 3Sur-
gery, UT Southwestern Medical Center, Dallas, TX
Background: Abdominal ultrasound fails to detect over one-
fourth of hepatocellular carcinoma (HCC) at an early stage in 
patients with cirrhosis . Identifying patients in whom ultrasound 
is of inadequate quality can inform interventions to improve 
surveillance effectiveness . Aims: Evaluate ultrasound quality 
and identify clinical predictors of inadequate ultrasound qual-
ity among a large cohort of patients with cirrhosis undergoing 
HCC surveillance . Methods: We performed a retrospective 
cohort study among patients who underwent ultrasound exam-
ination for a cirrhosis-related indication between April 2015 
and October 2015 . Three fellowship-trained abdominal radiol-
ogists collectively reviewed all ultrasound exams and catego-
rized exam quality as definitely adequate, likely adequate, 
likely inadequate, and definitely inadequate to exclude liver 
lesions . Quality assessment was based on impression of overall 
exam quality based on combination of anatomical coverage, 
visual clarity of the liver, penetration, and any other exam 
limitations . We performed multivariable logistic regression to 
determine characteristics associated with inadequate ultra-
sound quality . Results: We identified 941 patients; mean age 
was 57 years, and 64% were men . The most common liver dis-
ease etiologies were 48% hepatitis C, 18% alcohol, and 12% 
NASH . Most patients had compensated cirrhosis, with 69% 
Child Pugh A cirrhosis . Ultrasound quality was inadequate for 
exclusion of liver masses in 191 (20 .3%) patients - 134 defi-
nitely inadequate and 57 likely inadequate . The most common 
reasons for inadequate ultrasound exams were rib shadowing 
and inadequate beam penetration allowing visualization of 
less than two-thirds of the hepatic parenchyma . There were 33 
patients with rib shadowing, 26 with poor beam penetration, 
and 82 with both quality issues . In multivariable analysis, inad-
equate quality was associated with male gender (OR 1 .68, 
95%CI 1 .14-2 .48), body mass index category (OR 1 .67, 
95%CI 1 .45-1 .93), Child Pugh B or C cirrhosis (OR 1 .93, 
95%CI 1 .32-2 .81), alcohol-related cirrhosis (OR 2 .11, 95%CI 
1 .33-3 .37), NASH cirrhosis (OR 2 .87, 95%CI 1 .71-4 .80), 
and inpatient status (OR 1 .55, 95%CI 1 .01-2 .37) . Ultrasounds 
were inadequate in over one-third of patients with Child Pugh 
C cirrhosis, BMI >35, or NASH cirrhosis . Conclusions: One 
in 5 ultrasounds in patients with cirrhosis are inadequate for 
exclusion of HCC, which can contribute to surveillance fail-
ure . Alternative surveillance modalities may be necessary in 
subgroups prone to inadequate ultrasounds including obese 
patients, those with Child Pugh B or C cirrhosis, and those with 
alcohol- or NASH-related cirrhosis .
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Circulating and intratumoral CD39+FoxP3+ regulatory T 
cells associate with disease progression in HCC patients
Jun-Liang Fu, Fanping Meng, Fu-Sheng Wang; Treatment and 
Research Center for Infectious Diseases, Beijing 302 Hospital, Bei-
jing, China
BACKGROUND & AIMS: CD4+CD25+ regulatory T cells (Treg) 
have been shown to maintain immune tolerance and suppress 
the activation, proliferation, and effector functions of several 
immune cells .CD39, as a ATP hydrolysis, has been suggested 
to be a novel mechanism of Treg suppression . But the role of 
CD39+Treg in hepatocellular carcinoma (HCC) has not been 
well defined . In this study, we investigated whether and where 
CD39+Treg contribute to the development of HCC . METHODS: 
Eighty-four HCC patients, 29 liver cirrhosis (LC) patients, and 29 
healthy individuals were enrolled in the study . Flow cytometry 
performed to analyze the properties of circulating, tumor- and 
non-tumor-infiltrating CD39+Treg cells in these HCC patients 
with various stages of disease progression . The Mann-Whitney 
U test, Kruskal-Wallis H test and Wilcoxon signed ranks test 
were used to compare groups . RESULTS: We found that the 
frequency of CD39+ Treg, as a percentage of total CD4+ T 
cells, was progressively up-regulated in peripheral blood and 
correlated with disease progression in HCC patients . But there 
was no difference in the percentage of CD39+ Treg accounted 
for total Treg among different HCC stages . In liver in situ, 
CD39+ Treg, in both tumor region and non-tumor region were 
significantly higher than in liver of LC patients and normal con-
trols . HCC patients had a higher percentage of CD39+ Treg 
in tumor region than in non-tumor region, both accounted for 
total Treg or CD4+ T cells . Compared with CD39- Treg, CD39+ 
Treg displayed a significantly higher suppressive capability of 
proliferation and IFN-g production of T cells . However, in terms 
of inhibitory function, CD39+ Treg isolated from tumor and 
non-tumor region did not show any difference . Conclusions:  
These novel findings suggest that CD39+Treg, as a dominant 
suppressor in Treg, may play an important role in disease pro-
gression of HCC, and represent both a potential prognostic 
marker and a therapeutic target for the treatment of HCC .
Disclosures:
The following people have nothing to disclose: Jun-Liang Fu, Fanping Meng, 
Fu-Sheng Wang

1275
ALBI-T: A Score Based on Albumin, Bilirubin and TNM 
Stratifies Patients with Child A Cirrhosis and Hepatocel-
lular Carcinoma
Omar A. Elshaarawy, Asmaa Gomaa, Naglaa A. Allam, Ayman 
Alsebaey, Eman A. Rewisha, Imam Waked; Hepatology, National 
Liver Institute, Menoufiya, Egypt
The albumin-bilirubin (ALBI)1 grade is an indicator of liver func-
tional reserve, eliminates the need for the subjective variables 
required in the Child-Turcotte-Pugh (CTP) classification, and 
has been validated as a prognostic indicator for patients with 
HCC . Addition of tumor characteristics from the TNM classifi-
cation in the ALBI-T2 score improved prognostic capability in 
HCC patients undergoing surgery or ablation therapy . Aim: 
To evaluate the utility of the ALBI-T in predicting prognosis of 
patients with compensated cirrhosis (CTP A) and HCC com-
pared to the BCLC staging classification . Methods: Baseline 
BCLC stage, ALBI grade1, and TNM stage were evaluated for 
272 CTP-A patients with HCC (204 males (75%), mean age 
56 ± 7 .5 years) . The ALBI-T score was calculated by adding 
the TNM stage to the ALBI grade and subtracting two2 . Patients 

were followed from time of diagnosis to date of death or date 
of data collection if they remained alive . Overall-survival and 
the received treatment were determined, and prognostic util-
ity of the BCLC and the ALBI-T were compared . Results: One 
hundred eleven patients were BCLC stage 0-A (41%), 120 
BCLC B (44%) and 41 BCLC C (15%) . Patients were classified 
according to ALBI-T score to 9 .2%, 29 .4%, 41 .5%, 15 .5% and 
4 .4% ALBI-T grades 0,1,2,3 & 4 respectively . Two hundred ten 
patients underwent surgery or ablation therapy (BCLC 0-A), or 
TACE (BCLC-B) . Overall survival was 28 .5 months (95% CI: 
26 .7-30 .1) . Median survival (months (95%CI)) was for BCLC 
-0-A: 33 .3 (31 .7-34 .9), BCLC-B: 26 .3 (22 .4-3- .2), BCLC-C: 
9 .3 (4 .7-13 .6), and for ALBI-T stage 0: undefined, stage 1: 
30 .8 (28 .5-39 .2), stage 2: 27 .7 (25 .9-29 .4), stage 3: 12 .6 
(10 .1-15 .8), stage 4: 7 .8 (2 .4-13 .2) (figure A) . The AUROC 
for predicting survival for BCLC staging was 0 .772 (95% CI: 
7 .49-7 .98) and for ALBI-T was 0 .804 (95% CI: 0 .773-0 .848) 
(figure B) Conclusion: ALBI-T stratifies patients with HCC within 
CTP A class, was an independent predictor of prognosis, and 
stratified patients better than the BCLC classification . Refer-
ences: 1- Johnson P, et al . J Clin Oncol . 2015; 33: 550-8 . 
2-Hiraoka A, et al . J Gastroenterol Hepatol . 2016, 31:1031-
1036
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1276
Effect of Tumor Necrosis from Loco-Regional Therapy 
Prior to Liver Transplantation on Hepatocellular Carci-
noma Recurrence after Transplant
Dilip Moonka1, Shunji Nagai2, Ramya Gadde4, Lagnajita Datta4, 
George Divine3, Marwan S. Abouljoud2, Reena Salgia1; 1Division 
of Gastroenterology, Henry Ford Hospital, Detroit, MI; 2Transplant 
Institute, Henry Ford Hospit, Detroit, MI; 3Public Health Sciences, 
Henry Ford Hospital, Detroit, MI; 4Dept of Pathology and Labora-
tory Medicine, Henry Ford Hospital, Detroit, MI
Few studies have looked at the impact of tumor necrosis from 
loco-regional therapy (LRT) prior to liver transplant (LT) on 
recurrence of hepatocellular carcinoma (HCC) after LT . We 
describe results in 181 LT patients . Methods: We evaluated 
260 consecutive LT patients with presumed HCC . Patients were 
excluded for cholangiocarcinoma (9), death within 3 months 
(11), residual cancer after LT (1), no LRT (47) or unavailable 
necrosis data (11) . This left 181 patients . Patients were evalu-
ated for factors associated with time to HCC recurrence using 
Kaplan-Meier estimates with log-rank test . Multivariate model-
ing used Cox regression analysis . Results and Discussion: Of 
181 LT patients, 152 patients had 1 treatment, 25 had 2 and 
4 had 3 treatments . There were 70 ablations, 80 chemoem-
bolization, 47 bland embolization and 10 yttrium-90 embo-
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lization . 30 patients had HCC recurrence at a mean of 24 .0 
months . On univariate analysis, factors associated with time to 
HCC recurrence were percent necrosis (P=0 .016), longer cold 
ischemia time (P=0 .008), older donor age (P=0 .050), tumor 
exceeding Milan criteria on explant (P<0 .001), maximum AFP 
(P=0 .015), poorly differentiated histology (P=0 .027) and vas-
cular invasion (P=0 .007) . The type of LRT was not associated 
with time to recurrence . Patients with HCC recurrence had a 
mean percent necrosis of 52 .7 ± 32 .7% compared to 67 .7 ± 
33 .5% for patients without (P=0 .023) . A cutoff of 85% necrosis 
gave a maximal Youden’s J statistic for discriminating groups 
less likely to recur from those more likely . 77 patients had > 
85% necrosis and their 1, 3 and 5 year tumor free survival 
was 94 .7%, 94 .7% and 92 .9% . For 114 patients with < 85% 
necrosis, 1, 3 and 5 year tumor free survival was 91 .3%, 
80 .1% and 71 .6% . The difference between the two curves 
is significant at P=0 .002 . On multivariate analysis, percent 
tumor necrosis was no longer a significant predictor of time to 
recurrence (P=0 .117) when controlling for whether tumor bur-
den met Milan criteria on explant in part because all patients 
with > 85% necrosis were within Milan . However, percent 
necrosis remained significant when controlling for pre-trans-
plant variables of tumor within Milan criteria on pre-LT imaging 
and maximum AFP prior to LT (P=0 .012) . Cold ischemia time, 
maximum AFP, poorly differentiated histology, Milan criteria 
and vascular invasion remained significant in multivariate mod-
els . Conclusions: In patients undergoing LRT, percent necrosis 
is associated with tumor free recurrence with near complete 
necrosis of over 85% demonstrating the best efficacy . These 
results highlight the importance of effective LRT prior to trans-
plant in patients with liver cancer .
Disclosures:
Dilip Moonka - Advisory Committees or Review Panels: Gilead; Grant/Research 
Support: Bristol-Myers Squibb; Speaking and Teaching: AbbVie, Gilead, Inter-
cept
The following people have nothing to disclose: Shunji Nagai, Ramya Gadde, 
Lagnajita Datta, George Divine, Marwan S . Abouljoud, Reena Salgia

1277
Use of radiofrequency ablation and stereotactic body 
radiotherapy for the treatment of hepatocellular carci-
noma: An analysis of the SEER-Medicare database
Neehar D. Parikh1, Vincent D. Marshall2, Michael Green3, Mary 
Feng4; 1Division of Gastroenterology, University of Michigan, 
Ann Arbor, MI; 2School of Pharmacy, University of Michigan, 
Ann Arbor, MI; 3Department of Radiation Oncology, University 
of Michigan, Ann Arbor, MI; 4Radiation Oncology, University of 
California San Francisco, San Francisco, CA
Hepatocellular carcinoma (HCC) is an increasingly common 
and highly morbid malignancy . For early stage patients, abla-
tive strategies are important potentially curative treatment 
options . Stereotactic body radiotherapy (SBRT) has emerged 
as a promising non-surgical ablative therapy, although it is 
technically demanding and its comparison with radiofrequency 
ablation (RFA) remains confined to a single institution retrospec-
tive review . We queried the Surveillance, Epidemiology, and 
End Results (SEER)-Medicare linked database to assess RFA 
and SBRT use in the US . We identified patients greater than 65 
years old who were diagnosed from 2004-11 with AJCC stage 
I or II HCC and treated with RFA or SBRT as the initial treatment 
within 6 months of diagnosis . Survival analysis was conducted 
using Kaplan-Meier curves and multivariate Cox proportional 
hazard analysis . Factors associated with overall survival (OS) 
and 90-day hospital admission post-treatment were identified 
using propensity score (PS) adjusted multivariate analysis . 544 
patients were identified, 499 treated with RFA and 45 SBRT . 

The mean Charlson comorbidity index (CCI) was 0 .98±1 .24 . 
Mean age was 74±5 .5 . Patients who received RFA were 
more likely to live in the West and have liver decompensation . 
Patients who received SBRT were more commonly treated in 
the Midwest (OR 1 .30, p<0 .001) . After using PS matching 
there were 45 in each cohort . In these patients, mean overall 
survival (OS) was 1 .96±2 .46 and 1 .62±1 .25 yrs for RFA and 
SBRT, p=0 .0048 . However in the multivariate analysis SBRT 
treatment was not associated with survival (p=0 .20) . Over-
all survival in the propensity matched model was negatively 
impacted by treatment in the northeast US (HR: 2 .77 95% CI: 
1 .0-7 .66), residing in an urban setting (HR: 3 .16 95% CI: 
1 .27-7 .85), and decompensated cirrhosis (HR: 3 .22 95% CI: 
1 .25-8 .29 .) 90 day hospitalization rates did not differ between 
treatments in the multivariate propensity adjused analysis . Liver 
decompensation (HR: 6 .2 95% CI: 1 .1-34 .8) and CCI (HR: 
1 .59 05% CI: 1 .04-2 .41) were predictive of hospitalization . In 
a national cohort of early stage HCC patients, treatment with 
RFA vs SBRT resulted in no significant difference in adjusted 
survival . SBRT appears to be a comparable ablative strategy to 
RFA in this population . This highlights the need for a random-
ized trial comparing these two modalities .
Disclosures:
The following people have nothing to disclose: Neehar D . Parikh, Vincent D . 
Marshall, Michael Green, Mary Feng

1278
The Burden of Liver Cancer in the United States Popula-
tion
Aynur Unalp-Arida1, Constance E. Ruhl2; 1National Institute of Dia-
betes and Digestive and Kidney Diseases, Bethesda, MD; 2Social 
& Scientific Systems, Inc., Silver Spring, MD
Among digestive system malignancies, liver cancer (largely 
hepatocellular carcinoma) is on the rise for the past two decades 
and is responsible for significant mortality after colorectal and 
pancreatic cancers . We used national databases to update 
estimates of the liver cancer burden in the U .S . Methods: The 
Surveillance Epidemiology and End Results Program, National 
Ambulatory and Hospital Ambulatory Medical Care Surveys, 
Nationwide Inpatient Sample, and Vital Statistics of the U .S . 
databases were used to estimate incidence, medical care, 
and mortality with a primary diagnosis of liver cancer . Rates 
were age-adjusted and shown per 100,000 population for the 
most recent year available . Results: Liver cancer accounted for 
28,000 incident cases, 169,000 ambulatory visits, 17,000 
hospital discharges, and 19,000 deaths . Half of cases were 
diagnosed before age 65 . Incidence rates were higher among 
men compared with women (12 .1 vs . 3 .8), African Americans 
compared with whites (9 .4 vs . 6 .9) and Hispanics compared 
with non-Hispanics (11 .8 vs . 7 .1) . The incidence rate rose by 
92% (4 .0 to 7 .6) from 1993 to 2013 . Similar to incidence, 
ambulatory visits and hospital discharges were higher among 
males, African Americans, and Hispanics, and increased from 
1993 to 2012/2013 by 156% (20 .4 to 52 .3) for ambulatory 
visits and by 39% (3 .3 to 4 .6) for hospital discharges . Mortal-
ity rates were higher among men compared with women (7 .7 
vs . 2 .5), African Americans compared with whites (6 .9 vs . 
4 .5) and Hispanics compared with non-Hispanics (6 .6 vs . 4 .8) . 
Though slower than for incidence, mortality rates increased 
overall by 50% (3 .3 to 4 .9) from 1993 to 2014 and among 
subgroups (Figure) . Conclusions: The burden of liver cancer in 
the U .S . is substantial and increasing, particularly among men, 
African Americans, and Hispanics . A rise in hepatitis C infec-
tion and fatty liver disease may be contributing factors .
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1279
Vitamin K supplementation decreased the incidence of 
severe hand-foot skin reaction during sorafenib treat-
ment for hepatocellular carcinoma
Yoshimichi Haruna, Atsuo Inoue; Department of Gastroenterology 
and Hepatology, Osaka General Medical Center, Osaka, Japan
Backgrounds and Aims. The hand-foot skin reaction is one of 
the most troublesome adverse events caused by sorafenib dos-
ing . It is believed to be involved in impaired microcirculation . 
It was reported that vitamin K regulates the microcirculation 
via protein S . In this study, we investigated retrospectively the 
impact of vitamin K supplementation on incidence of adverse 
events during sorafenib treatment for hepatocellular carci-
noma . Patients and Methods. Seventy-seven patients treated 
with sorafenib were studied (male/female: 55/22, age (aver-
age±S .D .): 73 .8±8 .0 years, Child-Pugh classification (A/B): 
63/14, ECOG performance status (PS)(0/1/2): 57/14/6, 
starting dose of sorafenib (800mg/600mg/400mg/200mg): 
48/1/25/3) . Thirty-four patients of them were given vitamin 
K2 supplementation (45mg daily) . Results. Overall incidence 
of any drug-related adverse event was 79% in vitamin K-dosed 
group and 86% in sorafenib alone group (P=0 .35) . Focusing 
on grade III/IV adverse events, the overall incidence in the 
vitamin K-dosed group was significantly lower than that in the 
sorafenib alone group (44% vs . 70%, respectively, P=0 .045) . 
The incidence of each adverse event of grade III/IV (vitamin 
K-dosed vs . sorafenib alone) is the following: hand-foot skin 
reaction (6% vs . 26%, P=0 .022), liver dysfunction (9% vs . 
26%, P=0 .052), serum pancreatic amylase elevation (15% vs . 
12%, P=0 .50), rash/desquamation (6% vs . 12%, P=0 .45), 
hypertension (3% vs . 7%, P=0 .58), diarrhea (3% vs . 7%, 
P=0 .58), and general fatigue (0% vs . 2%, P=0 .55) . Multivar-
iate analysis showed that only vitamin K supplementation is 
significantly associated with hand-foot skin reaction (P=0 .049, 
odds ratio 0 .19, 95% CI: 0 .034 – 0 .997) . Other factors such 
as gender, age, Child-Pugh classification, PS and starting dose 
of sorafenib, were not identified as significant ones . The dura-
tion (median) of sorafenib dosing was 5 .0 months (range: 0 .5 
– 47 .0 months) in the vitamin K-dosed group and 2 .3 months 
(range: 0 .2 – 42 months) in the sorafenib alone group . Vitamin 
K supplementation tended to prolong the term of sorafenib 
treatment (P=0 .053) . Conclusions. Vitamin K supplementation 
decreased the incidence of severe hand-foot skin reaction . 
It could improve the patients’ quality of life during sorafenib 

treatment and might result in prolonged duration of sorafenib 
dosing .
Disclosures:
The following people have nothing to disclose: Yoshimichi Haruna, Atsuo Inoue

1280
Risk factors for liver cancer in chronic hepatitis C are 
different between the early and late periods after sus-
tained virological response
Ryoko Yamada1, Ryotaro Sakamori1, Tomohide Tatsumi1, Takayuki 
Yakushijin1, Tsugiko Oze1, Ayako Urabe1, Yuki Tahata1, Naoki 
Morishita1, Atsushi Housui2, Sadaharu Iio3, Masahide Oshita4, 
Hideki Hagiwara5, Eiji Mita6, Toshifumi Ito7, Hiroyuki Fukui8, 
Yoshiaki Inui3, Taizo Hijioka9, Kazuhiro Katayama10, Atsuo 
Inoue11, Yasuharu Imai12, Hayato Hikita1, Naoki Hiramatsu1,2, 
Norio Hayashi5, Tetsuo Takehara1; 1Department of Gastroenterol-
ogy and Hepatology, Osaka University Graduate School of Medi-
cine, Suita, Japan; 2Osaka Rosai Hospital, Sakai, Japan; 3Hyogo 
Prefectural Nishinomiya Hospital, Nishinomiya, Japan; 4Osaka 
Police Hospital, Osaka, Japan; 5Kansai Rosai Hospital, Amaga-
saki, Japan; 6Osaka National Hospital, Osaka, Japan; 7JCHO 
Osaka Hospital, Osaka, Japan; 8Yao Municipal Hospital, Yao, 
Japan; 9National Hospital Organization Osaka Minami Medical 
Center, Kawachinagano, Japan; 10Osaka Medical Center for Can-
cer and Cardiovascular Diseases, Osaka, Japan; 11Osaka Gen-
eral Medical Center, Osaka, Japan; 12Ikeda Municipal Hospital, 
Ikeda, Japan
Background & Aims: Several risk factors have been found to 
correlate with hepatocellular carcinoma (HCC) development 
in chronic hepatitis C patients with a sustained virological 
response (SVR) . We investigated whether these factors would 
affect HCC development throughout observation periods . Meth-
ods: A total of 2027 patients without a history of HCC who 
had achieved a SVR with Peg-interferon plus ribavirin therapy 
between 2002 and 2008 were enrolled in this prospective mul-
ticenter study . Post-treatment data were obtained at 24 weeks 
after treatment . HCC surveillance was performed with imaging 
tests every 3 to 6 months . The Cox proportional-hazards model 
was used to assess risk factors for HCC development . Results: 
The baseline characteristics were as follows: age, 54 .1 ± 11 .8 
years; advanced liver fibrosis (≥ F3), 11% and diabetes mellitus 
(DM), 6%); follow-up period, 55 .7 ± 25 .2 months . The cumula-
tive incidence of HCC at 3, 5, and 7 years was 1 .8%, 2 .8%, 
and 3 .2%, respectively . Multivariate analysis showed that 
older age (≥ 65 years) (p=0 .010, hazard ratio [HR]=7 .33), 
DM (p=0 .012, HR=3 .68), advanced liver fibrosis (p<0 .001, 
HR=3 .65), lower post-treatment platelet counts (≥15 x 104/
mm3; p<0 .001, HR=4 .04) and higher post-treatment AFP levels 
(≥5 ng/ml) (p<0 .001, HR=4 .43) were independent risk factors 
throughout the whole period . The annual rate of new onset 
HCC peaked in the 3rd year and gradually decreased (Figure 
1) . Only two patients who had DM developed HCC in the 8th 
and 9th year . Since the HR for HCC changed at 48 .8 months, 
we assessed risk factors separately before and after 4 years . 
Multivariate analysis showed the five factors described above 
were significantly related with HCC developing within 4 years 
after SVR, while for HCC developing later, only DM was signif-
icant on univariate analysis (p=0 .003, HR=8 .69) . Conclusion: 
The known risk factors such as older age, DM, liver fibrosis, 
lower post-treatment platelet counts, and higher post-treatment 
AFP levels are valuable for assessing the risk of HCC develop-
ment in the early-stage, but not in the late-stage . The presence 
of DM could be a long-term risk factor for HCC after SVR .
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1281
Complete tumor necrosis after loco-regional therapy 
reduces risk of recurrent HCC after transplant: a UNOS 
study
Rex Cheng1, Renuka Bhattacharya1, James D. Perkins2; 1Trans-
plant Hepatology, University of Washington, Seattle, WA; 2Trans-
plant Surgery, University of Washington, Seattle, WA
Background: The impact of pre-Liver Transplant (LT) locore-
gional therapy (LRT) on post-transplant outcomes is uncertain, 
although single center data suggests complete tumor necrosis 
(CTN) on explant pathology results in reduced risk of recurrent 
hepatocellular carcinoma (HCC) . This finding has not been 
confirmed in a national database study . Methods: Patients who 
underwent LT using HCC exception were identified from the 
United Network for Organ Sharing (UNOS) database . Patients 
were categorized as CTN or no CTN based on explant data . 
Recurrence rates and overall survival were compared using 
Kaplan-Meier methods and predictors of recurrence were iden-
tified using multivariable logistic regression . Patients with no 
LRT before LT, incidental HCC on explant or diagnosis codes 
suggesting non-HCC malignancy were excluded . Results: In 
total, 2168 patients with an HCC exception and pre-LT LRT 
underwent LT between April 2012 and March 2014 . Mean 
follow up was 525 +/- 218 days with 4 .6% rate of recurrent 
HCC . 437 (20 .1%) patients had CTN on explant pathology . 
The recurrence and overall survival rates for patients with CTN 
were significantly more favorable than those without CTN 
(2 year recurrence 1 .1% vs 5 .9%, p=0 .001, 2 year survival 
94 .5% vs 86 .8%, p = 0 .001, respectively) . Those with recur-
rent HCC had significantly worse overall survival than those 
without recurrent HCC (2 year survival of 32 .2% vs 92 .1% p < 
0 .0001) . CTN was an independent predictor for no recurrence 
of HCC on multivariate regression (OR 0 .29, 95% CI 0 .15-
0 .53) . Conclusion: Using UNOS data, this study suggests that 
attaining CTN with LRT minimizes risk of recurrent HCC and 
improves survival following LT .
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1282
BAP1 modulates expression of long non-coding RNA 
NEAT1 and contributes to cancer phenotype and sensi-
tivity to gemcitabine in intrahepatic cholangiocarcinoma 
(iCCA)
Mansi A. Parasramka1,2, Irene K. Yan1,2, Xue Wang3, Sayantan 
Maji1, Yan W. Asmann3, Tushar Patel2,1; 1Cancer Biology, Mayo 
Clinic, Jacksonville, FL; 2Transplantation Medicine, Mayo Clinic, 
Jacksonville, FL; 3Department of Health Sciences Research, Mayo 
Clinic, Jacksonville, FL
Background: Alterations in chromatin modulators such as 
BRCA-1 associated protein-1 (BAP1) are the most common 
genetic alterations observed in iCCA . However, the clinical 
impact of alterations in BAP1 on disease phenotype and thera-
peutic response is unknown . We have reported a role for long 
non-coding (lnc) RNA in therapeutic sensitivity in HCC, but 
their role in iCCA is unknown . Thus, our aims were to identify 
the role of BAP1 on expression of lncRNA that determined 
cancer cell phenotype and therapeutic resistance . Methods: 
BAP1 DNA, RNA and protein expression was assessed in a 
panel of human CCA cell lines . BAP1 expression was exoge-
nously modulated using siRNA or full length constructs . Homo-
zygous BAP1 deletion cells were established using CRISPR/
Cas9 . LncRNA expression was assessed using RT-PCR based 
profiling; expression was validated by qPCR and using data 
from the NCI Tumor Cancer Genome Atlas (TCGA) . Cancer 
cell phenotype was assessed by cell viability, invasion, and 
migration assays . Therapeutic sensitivity was assessed by class-
based drug screening, and drug interactions with gemcitabine 
(GEM) assessed using a Chou-Talalay combination index <1 to 
define synergistic effect with other drugs . Results: Cell lines with 
a 7-fold difference in BAP1 expression (KMBC-low, HuCCT1-
high) were used for drug screening . LncRNA profiling revealed 
four candidates (MER11C, NDM29, NEAT1, and SNHG4) 
with >5-fold change in both CCA cells following siRNA to 
BAP1 and in homozygous BAP1 deletion cells . An inverse 
correlation was noted between BAP1 and NEAT1 expression 
in iCCA samples from the TCGA, and in a panel of human 
CCA cells by qPCR . NEAT1 modulation by siRNA decreased 
cell viability, invasion, migration, and colony-forming ability 
whereas exogenous expression of BAP1 or NEAT 1 increased 
sensitivity to GEM in CCA cell lines . KMBC cells were more 
sensitive to GEM compared with HuCCT1 cells (IC50: 25nM 
vs 670nM) . Similar trends were observed with PARP inhibitor 
Olaparib (2nM vs 68nM), HDAC inhibitor Trichostatin A (3nM 
vs 206nM), 19S proteasome deubiquitinase inhibitor b-AP15 
(13nM vs 1 .9uM) but not with EZH2 inhibitor GSK126 (49nM 
vs 3nM) . Synergy was observed between GEM and PARP 
inhibitors (Olaparib) or EZH2 inhibitor (GSK126) in KMBC 
(low BAP1) cells but not in HuCCT1 (high BAP1), and between 
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GEM and b-AP15 or TSA in HuCCT1 cells but not in KMBC 
cells . Summary and Conclusion: These studies identify BAP1 as 
a potential tumor suppressor in iCCA, and the lncRNA NEAT-1 
as a functional target of BAP1 in modulating iCCA phenotype, 
and sensitivity to GEM . Modulation of BAP1 can enhance ther-
apeutic sensitivity and guide the use of combination therapies 
for iCCA .
Disclosures:
Tushar Patel - Consulting: Moderna
The following people have nothing to disclose: Mansi A . Parasramka, Irene K . 
Yan, Xue Wang, Sayantan Maji, Yan W . Asmann

1283
The GALAD serological model may permit earlier diag-
nosis of hepatocellular carcinoma in a screened cirrhotic 
population: a re-analysis of a prospective trial
Philip J. Johnson1, Emily de Groot2, Hiro Yamada3, Sarah Ber-
hane1; 1Molecular & Clinical Cancer Medicine, University of Liver-
pool, UK, Liverpool, United Kingdom; 2University of St. Andrews, 
St. Andrews, United Kingdom; 3Wako Diagnostics, Mountain 
View, CA
Purpose: A serum based tool (“GALAD”) for detection of HCC, 
based on Gender, Age and the three serological biomarkers, 
AFP-L3, AFP, and DCP, performs well irrespective of tumor size 
and aetiology1, but has not been evaluated prospectively, 
Method: We re-analysed data from a previously reported study 
that involved the prospective evaluation of the three individual 
biomarkers in the GALAD model (i .e . not in a statistically-based 
combinatory model like GALAD) .2 440 chronic HCV cirrhotic 
patients without clinical or radiographic evidence of HCC were 
screened prospectively for HCC development . 39 were ulti-
mately found to have developed HCC, 71 were classified as 
“suspicious” whereas 330 remained without HCC . Those with 
suspicious lesions were not considered further in this analysis . 
GALAD scores at baseline and last sample between those with 
and without HCC were compared . Model performance at those 
timepoints was examined by area under receiver operator 
characteristics (AUROC) . Sensitivity and specificity were calcu-
lated using the GALAD cut-off as specified previously1 . Results: 
Our results showed that at baseline, the GALAD score for those 
ultimately developing HCC was already signficantly elevated 
(-0 .44 (IQR -1 .37, 0 .92)) compared to those in whom HCC 
was not detected (-2 .38 (IQR -3 .53, -0 .84)) and the AUROC 
for GALAD was 0 .78 . By the end of the study the AUROC had 
risen to 0 .81 and the GALAD score increased to 0 .35 (IQR 
-1 .04, 3 .52) compared to -2 .36 (IQR -3 .54, -0 .95) in those 
not developing HCC . Using baseline data (i .e . at the start of 
the study) the sensitivity and specificity of the GALAD score 
for HCC development were 0 .58 and 0 .78 respectively; the 
positive predictive value was 0 .15 and the negative predictive 
value was 0 .95 . Amongst those with HCC, the median lead 
time between crossing the GALAD boundary (i .e . the GALAD 
cut-off point) and HCC detection was 8 .42 months . Changes 
in GALAD over time from the first date of observation until the 
date of diagnosis/last sample showed that the median GALAD 
score was elevated up to 3 years prior to diagnosis . Conclu-
sion: Estimation of the GALAD score may advance the time of 
diagnosis of HCC within a screened HCV population; patients 
with a normal GALAD score are at very low risk of HCC devel-
opment . Acknowledgment: The authors wish to acknowlede 
the work of Sterling et al2 in terms of study design and data 
collection . References: 1Berhane S et al Clin Gastro Hepatol 
2016; 14: 875-86: 2Sterling RK et al Clin Gastro Hepatol 
2009; 7: 104-13
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Gene Network Analysis Reveals a Novel 22-Gene Sig-
nature of Carbon Metabolism in Hepatocellular Carci-
noma 
Jinqiang Zhang1, Melody Baddoo1, Chang Han1, Michael 
Strong1, Jennifer Cvitanovic2, Krzysztof Moroz1, Srikanta Dash1, 
Erik Flemington1, Tong Wu1; 1pathology and laboratory medicine, 
tulane university, New orleans, LA; 2Biospecimen Core, Louisiana 
Cancer Research Consortium, New Orleans, LA
Cancer metabolism alterations may represent convergent 
effects of key oncogenic signaling pathways, but the co-regula-
tions between genes of metabolism and cancer pathways and 
their interactions remain poorly characterized . In this study, 
we applied weighted gene co-expression network analysis to 
1509 metabolic gene microarray expression data generated 
from 120 Hepatocellular Carcinoma (HCC) and 180 non-tumor 
human samples . Our analyses reveal that metabolism genes 
can be classified into different co-expression modules based 
on their expression patterns and associations with HCC related 
traits . In addition, We applied BioLayout Express3D analy-
sis to characterize the different co-regulation status of genes 
involved in Carbon Metabolism Pathway (KEGG hsa01200) 
and Pathway in Cancer (KEGG hsa05200) between HCC and 
non-tumor liver tissues . Results show that the majority of genes 
in these two pathways are well co-regulated and there exists an 
intertwined edges network in non-tumor liver tissues, suggest-
ing a well-organized association among genes of these two 
pathways . In HCC, the associations between Carbon Metabo-
lism and Pathway in Cancer genes become weaken generally, 
but a number of genes’ interactions with cancer related genes 
are enhanced . These results indicate that the co-regulation 
mechanism of the carbon metabolism genes in normal liver 
tissues was interrupted and reprogrammed to adapt the cell’s 
specific requirements during the processes of carcinogenesis . 
In parallel, we performed RNAseq analysis of human HCC 
and matched non-neoplastic liver tissues, which revealed the 
spectrum of carbon metabolism pathway genes that are differ-
ently expressed between HCC and non-neoplastic liver tissues . 
Our transcriptomics analysis led to identification of a unique 
22-gene signature of carbon metabolism, whose expression 
levels are elevated in HCC tissues . This gene signature was 
further verified in multiple microarray data sets . Analysis of 
The Cancer Genome Atlas database showed that the elevated 
expression of these 22 carbon metabolism genes is associated 
with poor survival prognosis of HCC patients . Additionally, the 
tumorigenic function of two representative genes citrate synthe-
sis (CS) and acetyl-CoA synthetases short-chain family member 
1 (ACSS1), were validated in vitro . We observed that knock-
down of these two genes by siRNA significantly reduced HCC 
cell growth and hepatic spheroid formation . Conclusions: The 
current study reveals a unique 22-carbon-metabolism-gene-ex-
pression signature in HCC, and this signature could be used 
to predict patient prognosis . Strategies targeting these genes 
may represent new therapeutic approaches for the treatment 
of HCC .
Disclosures:
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Liver microRNA hsa-miR-125a-5p exerts an oncosup-
pressor effect on hepatocellular carcinoma (HCC) regu-
lating the expression of MMP11, c-Raf and SIRT7.
Nicola Coppola, Giorgio de Stefano, Nicola Mosca, Valentina 
Iodice, Carmine Minichini, Filomena Castiello, Nunzia Farella, 
Mario Starace, Nicoletta Potenza, Giulia Liorre, Lorenzo Onorato, 
Evangelista Sagnelli, Aniello Russo; Second University of Naples, 
Naples, Italy
Background: MicroRNAs are a small non-coding RNAs that, 
modulating gene expression at post-transcriptional level, play a 
crucial role in cell differentiation and development . In addition, 
there are evidences indicating that miRNA genes may acts as 
oncogenes or tumour suppressors . Human miR-125a-5p exerts 
an anti-proliferative activity toward several cancer cell lines 
and is downregulated in some tumours . Aims: To determine the 
hsa-miR-125a-5p concentration in both HCC tissue and non-
HCC liver tissue in patients with HCC; to investigate on a pos-
sible correlation of these values with patients’ demographic, 
laboratory and clinical data and with the expression profile 
of four potential oncogenic targets . Methods: 57 consecutive 
patients with liver cirrhosis and HCC (38 at their first diagnosis 
and 19 with a recidivate HCC) underwent a diagnostic liver 
biopsy from June 2013 to April 2014 . The mean age was 
70 .3±6 .0 years and the percentage of males 57 .9% . HCV was 
responsible of 42 cases, HBV of 10 and NASH of the remain-
ing 5 . Twenty-eight (49 .1%) patients showed a mono-focal and 
29 (50 .9%) a multifocal HCC . Eighty-eight percent of patient 
were in Child-Pugh class A and 12% in class B; 49 (86 .0%)
were in BCLC class A, 5 (8 .8%) in class B and 3 (5 .2%) in 
class C . Three patients showed also portal thrombosis . A real-
time PCR was used to quantify the miR-125a-5p and to assess 
the concentrations of 4 mRNA targets (MMP11, Zbtb7a, c-Raf 
and SIRT7) in HCC and non-HCC liver tissue using RNU6B and 
GAPDH as reference genes, respectively . Results: Considering 
all 57 HCC patients, lower levels of hsa-miR-125a-5p were 
observed in HCC tissue than in non-HCC liver tissues (M±SD 
4 .08±2 .87 vs . 8 .25±4 .53 A .U ., p<0 .0001) . The difference 
remained significant when the etiologic groups were sepa-
rately considered: 3 .74±2 .79 vs . 7 .84±4 .86 AU, p=0 .0009, 
in HCV etiology; 5 .47± 3 .13 vs . 8 .93±3 .46 AU, p=0 .036, in 
HBV etiology; and 4 .65±2 .84 vs . 10 .93±4 .65 AU, p=0 .022, 
in NASH-related cases . Analyzed in 14 patients, 3 of the 4 tar-
get oncogenes showed an over-expressed profile in HCC tissue 
as compared with non-HCC liver tissue, with a fold-regulation of 
1 .72±1 .23 (p=0 .047) for c-Raf, 2 .17±1 .2 (p=0 .006) for SIRT7 
and 3 .02±2 .64 (p=0 .02) for MMP11 . Conclusions: There is 
the suggestion of an oncosuppressor effect of microRNA hsa-
miR-125a-5p on HCC of different aetiologies, likely through 
the regulation of MMP11, c-Raf and SIRT7 expression . These 
promising data deserve further investigation
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Success of Photodynamic Therapy in Palliating Patients 
With Nonresectable Cholangiocarcinoma: A Meta-Anal-
ysis and Systematic Review
Harsha Moole1, Zohair Ahmed1, Sirish Dharmapuri2, Harsha 
Tathireddy1, Sowmya Dharmapuri3, Raghuveer Boddireddy3, 
Vishnu Moole3, Prathyusha Yedama3, Naveen Bondalapati4, 
Achuta Uppu5, Abhiram Duvvuri6, Sean Koppe7; 1University of 
Illinois College of Medicine, Peoria, IL; 2Wilkes-Barre Veterans 
Affairs Medical Center, Scranton, PA; 3NTR University of Health 
Sciences, Vijayawada, India; 4Barnes Jewish Christian Medical 
Group, Christian Hospital, St. Louis, MO; 5Albert Einstein College 
of Medicine, Bronx, NY; 6Kansas City Veteran Affairs Medical 
Center, Kansas City, MO; 7Hepatology, University of Illinois at 
Chicago, Chicago, IL
Background: Cholangiocarcinoma is usually unresectable 
(80%) at the time of diagnosis . Palliation is the primary man-
agement option in these patients . Biliary stenting, chemother-
apy and radiotherapy have not shown much benefit in this 
regard . Several studies have demonstrated that photodynamic 
therapy may be beneficial in these patients . Aims: Primary 
outcome is to compare the biliary drainage success (decrease 
in bilirubin level >50% within 7 days after stenting) in patients 
receiving Photodynamic therapy and biliary stenting (PDT 
group) versus biliary stenting only (BS group) . Secondary out-
come is to evaluate the improvement in bilirubin levels in both 
the groups . Methods: Study Selection Criteria: Prospective 
studies, retrospective studies and randomized controlled trials 
comparing PDT versus BS were included in this analysis . Data 
collection & extraction: Articles were searched in Medline, 
Pubmed, Ovid journals, CINAH, International pharmaceuti-
cal abstracts, old Medline, Medline nonindexed citations, and 
Cochrane Central Register of Controlled Trials & Database 
of Systematic Reviews . Two authors independently searched 
and extracted data . Any differences were resolved by mutual 
agreement . Statistical Methods: Pooled proportions were calcu-
lated using both Mantel-Haenszel method (fixed effects model) 
and DerSimonian Laird method (random effects model) . The 
heterogeneity among studies was tested using Cochrans Q test 
based upon inverse variance weights . Results: Initial search 
identified 893 reference articles, of which 76 were selected 
and reviewed . Ten studies (N=402) that met the inclusion crite-
ria were included in this analysis . Median age of the patients 
was 68years, predominantly male population (65%) . The p for 
chi-squared heterogeneity for all the pooled accuracy estimates 
was > 0 .10 . Pooled odds ratio for successful biliary drainage 
in PDT group versus BS group was 4 .39 (95% CI = 2 .35 to 
8 .19) . In the pooled study population, pre-treatment bilirubin 
levels (mg/dl) in PDT and BS group were 6 .36 (95% CI = 5 .86 
to 6 .87) and 7 .83 (95% CI = 7 .08 to 8 .58) respectively . After 
the intervention (at median follow up period of 3months), the 
bilirubin levels decreased by 4 .23 (95% CI = 3 .86 to 4 .60) 
and 2 .45 (95% CI = 2 .08 to 2 .81) in PDT and BS group 
respectively . Conclusions: In palliation of unresectable cholan-
giocarcinoma, PDT has statistically significant higher rates of 
successful biliary drainage compared to stenting alone . There 
was a significant improvement in bilirubin levels in PDT group 
compared to BS group . PDT could be used as an adjunct to 
biliary stenting to improve the outcomes in these patients .
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Up-stage Treatment Migration Improved Overall Sur-
vival of Selected BCLC B and C Hepatocellular Carci-
noma Patients
Poh Seng Tan1, Krishnakumar Madhavan2, Kieron B. Lim1, Daniel 
Huang1, Benjamin Tay1, Seng Gee Lim1, Yock Young Dan1; 1Gas-
troenterology & Hepatology, University Medicine Cluster, National 
University Health System, Singapore, Singapore; 2Hepatobiliary 
Surgery, University Surgery Cluster, National University Health 
System, Singapore, Singapore
Background: In real world practice, hepatocellular carcinoma 
(HCC) treatment deviates markedly from the widely endorsed 
BCLC staging system due to patient heterogeneity, availability 
of treatment modalities and local practices . Clinical impact of 
such treatment deviation has not been well elucidated, espe-
cially in Asia . We aimed to evaluate the impact of HCC treat-
ment deviation in a large tertiary Singapore hospital . Method: 
We evaluated all consecutive adult HCC cases seen at our 
hospital from 2009 to 2014 . Baseline demographics, clinical/
tumor parameters and long-term outcomes were recorded . Cat-
egorical and continuous data were analyzed by Fisher-exact 
and Mann Whitney U test, respectively . Survival was estimated 
with Kaplan-Meier curve . Results: A total of 594 HCC cases 
were enrolled . Mean age was 64 .2 years, male 74 .2%, HBV 
46 .2% and HCV 10%; 291 (49%) were BCLC 0/A; 101 (17%) 
BCLC B; 176 (29 .6%) BCLC C; 26 (4 .4%) BCLC D . BCLC rec-
ommended treatment were received by 244 (41 .1%) patients: 
149 (51 .2%) in BCLC 0/A; 40 (39 .6%) in BCLC B; 34 (19 .3%) 
in BCLC C; 21 (80 .8%) in BCLC D . Up-stage treatment were 
received by 61 (20 .1%) out of 303 cases: 20 (19 .8%) BCLC B; 
37 (21%) BCLC C; 4 (15 .4%) BCLC D . Down-stage treatment 
were received by 274 (48 .2%) out of 568 cases: 142 (48 .4%) 
BCLC B; 41 (40 .6%) BCLC C; 91 (51 .7%) BCLC C . Median 
overall survival (OS) for BCLC 0/A, B, C and D were 59 .8, 
25 .6, 12 .7 and 2 .1 months (p<0 .001), respectively . Among 
BCLC B patients, up-stage treatment with ablation/resection 
had better OS than TACE (p=0 .029) . In BCLC C group, median 
OS was 24 .5 months for up-stage treated patients compared to 
5 .0 months for sorafenib (p=0 .054) . Down-stage treated BCLC 
0/A patients had worse median OS of 35 .7 vs 58 .9 months 
for ablation/resection (p<0 .001) . In BCLC B group, TACE and 
down-stage treatment were associated with median OS of 
21 .1 and 5 .4 months, respectively (p=0 .005) . Among BCLC 
C patients receiving only best supportive care, median OS 
(2 .2 months) was worse than sorafenib (p=0 .006) . Outcome 
predictors will be determined with logistic regression . Conclu-
sion: BCLC stage appropriate recommended treatments were 
received by only 41 .1% of HCC patients at our hospital . Up 
to 21% of well-selected BCLC B & C patients were eligible for 
up-stage treatment and had significantly improved OS . Down-
stage treatments were received by up to 51 .7% of cases across 
all BCLC stages and were associated with worse OS . More 
studies are needed to determine the impact of more aggressive 
treatment on intermediate/advanced stage HCC patients and 
role of other staging systems such as the Hong Kong Liver Can-
cer system in management of HCC in Asia .
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Impact of age and race/ethnicity for women with gas-
trointestinal and hepatobiliary malignancies in the U.S
Vicky Bhagat1,2, Diana Wu1,2; 1Gastroenterology, Women & 
Infants Hospital, Providence, RI; 2Brown University, Providence, RI
Background: The incidence rate for colorectal cancer (CRC) 
and gallbladder cancer for women has decreased over the 
years while the incidence rate of hepatocellular carcinoma 
(HCC) and intrahepatic cholangiocarcinoma (ICC) have 
increased . The purpose of this study is investigate the impact of 
age and race/ethnicity on the incidence of HCC, ICC, CRC, 
and gallbladder cancer from 2000-2013 for women above 
the age of 20 using the Surveillance, Epidemiology, and End 
Results (SEER) database . Methods: Women diagnosed with 
CRC, HCC, ICC and gallbladder cancers from 2000-2013 
were identified from the SEER Registry . We retrospectively 
evaluated age-specific, and race/ethnicity variations in inci-
dence rates from 2000-2006 and 2007-2013 . Results: A total 
of 279,413 women with CRC, 24,267 women with HCC, 
11,132 women with gallbladder cancer, and 4,761 women 
with ICC were identified . When women were stratified by age, 
HCC, ICC, CRC and gallbladder incidence rates increased 
with age among all race/ethnic groups . The incidence rates 
for CRC decreased from 60 .9 to 50 .9, 77 .3 to 64 .9, 50 .5 to 
43 .3, and 47 .8 to 42 .1 per 100,000/year for white, black, 
Asian and Hispanic women respectively from 2000-2006 and 
2007-2013 . Black women had the highest incidence rate . The 
incidence rates for HCC increased from 3 .4 to 4 .2, 4 .7 to 
5 .8, 7 .5 to 8 .5 per 100,000/year for white, black and His-
panic females respectively from 2000-2006 and 2007-2013 . 
Asian women had the highest incidence rate during this time . 
The incidence rates for ICC increased from 0 .7 to 1, 0 .7 to 
0 .8, 1 .2 to 1 .4, 1 .1 to 1 .4 per 100,000/year for white, 
black and Hispanic women respectively from 2000-2006 and 
2007-2013 . Asian and Hispanic women had the highest inci-
dence rates . The incidence rates for gallbladder cancer have 
decreased from 2 to 1 .9, 2 .2 to 2, 4 .5 to 4 per 100,000/year 
for white, Asian and Hispanic women respectively from 2000-
2006 and 2007 -2013 . The incidence rate has increased for 
black women from 2 .3 to 2 .5 per 100,000/year during this 
time . Hispanic women had the highest incidence rate . Conclu-
sion: Among CRC, HCC, ICC and gallbladder cancer in the 
USA, increasing age is associated with increasing incidence 
rates . Incidence of gallbladder cancer has increased for black 
women over the years . Black women have the highest inci-
dence rates for CRC cancer . Asian women have the highest 
incidence rates for both HCC and ICC, however, white women 
have the largest percent increase in incidence rate over the 
years for these cancers . This would support interventions to 
target specific race/ethnic groups of women and inform them 
about the importance of screening and prevention for these 4 
different cancers .
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The prognostic factors after initial RFA for primary 
hepatocellular carcinoma
Atsuo Takigawa1, Ryotaro Sakamori1, Tomohide Tatsumi1, Tadashi 
Kegasawa1, Kunimaro Furuta1, Hayato Hikita1, Takayuki Yakushi-
jin1, Ichiyo Itose2, Hideki Hagiwara2, Atsushi Hosui3, Harumasa 
Yoshihara3, Kengo Matsumoto4, Masafumi Naito4, Toshifumi 
Ito4, Kazuyoshi Ohkawa5, Kazuhiro Katayama5, Yasuharu Imai6, 
Hisashi Ishida7, Eiji Mita7, Naoki Hiramatsu1, Tetsuo Takehara1; 
1Department of Gastroenterology and Hepatology, Osaka Univer-
sity Graduate School of Medicine, Suita, Japan; 2Kansai Rosai 
Hospital, Amagasaki, Japan; 3Osaka Rosai Hospital, Sakai, 
Japan; 4JCHO Osaka Hospital, Osaka, Japan; 5Osaka Medical 
Center for Cancer and Cardiovascular Diseases, Osaka, Japan; 
6Ikeda Municiple Hospital, Ikeda, Japan; 7Osaka National Hospi-
tal, Osaka, Japan
Background: Radiofrequency ablation (RFA) has been widely 
performed on patients with hepatocellular carcinoma (HCC) 
as first-line treatment . However, the prognosis of patients who 
were treated with RFA for primary HCC as curative treatment 
has not been fully evaluated . The aim of this study is to evalu-
ate the prognosis, the recurrence and associated factors after 
RFA as an initial therapy for primary HCC . Methods: Between 
January 2007 and March 2013, 529 primary HCC patients, 
3 nodules or fewer and tumor diameter 3cm or less, were 
underwent successful RFA treatment at our hospital and related 
institutions . We described recurrence and survival with the 
Kaplan-Meier method . Cox proportional hazard models were 
used to predict independent covariates associated with over-
all survival (OS) and recurrence-free survival (RFS) . Results: 
We studied 529 patients (male: n = 320 (60 .5%), female: 
n = 209 (39 .5%) ) and mean age was 71 years old rang-
ing from 37 to 89 years old . Average follow-up time was 44 
months . Child-Pugh scores of A / B were 431 (81 .5%) / 98 
(18 .5%) . HCC stages of 0 / A as defined by the Barcelona 
Clinic Liver Cancer (BCLC) Staging System were 259 (49 .0%) 
/ 270 (51 .0%) . Three hundred sixty two (68 .4%) patients had 
HCV-related HCC and 43 (8 .1%) patients had HBV-related 
HCC . Four hundred thirty three (81 .9%) patients had single 
nodules . Average tumor diameter was 1 .7 cm . The cumulative 
overall survival rates at 1, 3 and 5 years were 97 .3%, 82 .1% 
and 70 .7%, respectively . Multivariate analysis showed that OS 
was associated with higher baseline albumin level (≥3 .5 g/
dl) . The cumulative RFS rates at 1, 3 and 5 years were 26 .6%, 
59 .8% and 74 .3%, respectively . Multivariate analysis identi-
fied lower baseline AFP level (<10 ng/ml) and lower baseline 
DCP level (<50 mAU/ml) as independent predictors of RFS . 
The cumulative local recurrence rates at 1, 3 and 5 years were 
8 .8%, 20 .7% and 26 .8%, respectively . Multivariate analysis 
identified larger tumor diameter (>2cm) as independent pre-
dictor of local recurrence rates after successful RFA for primary 
HCC . The cumulative intrahepatic distant recurrence rates at 1, 
3 and 5 years were 19 .4%, 49 .5% and 64 .7%, respectively . 
Multivariate analysis identified combined therapy with tran-
scatheter arterial chemoembolization and higher baseline AFP 
level (≥10 ng/ml) as independent predictor of intrahepatic dis-
tant recurrence rates . Conclusion: Albumin level was an import-
ant factor for longer survival after initial RFA therapy for the 
primary HCC . Higher levels of AFP and DCP were significant 
risk factors for recurrence even after curative RFA therapy .
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Birth Cohort Analysis of Incidence, Mortality, Treatment 
modality and Survival of Hepatocellular Carcinoma in 
Surveillance, Epidemiology and End Results Registries, 
1973-2012
Fangfang Liu1,2, Yawei Zhang2, Hong Zang3, Shaoli You1, Bing 
Zhu1, Zhihong Wan1, Shaojie Xin1; 1Liver Failure Treatment and 
Research Center of Beijing 302 Hospital, Beijing, China; 2Yale 
School of Medicine, New Haven, CT; 3Liver Transplantation and 
Research Center of Beijing 302 Hospital, Beijing, China
Background: The incidence of hepatocellular carcinoma (HCC) 
has reportedly been increasing in the United States . This study 
examined the incidence and mortality pattern of HCC and 
evaluated the components of birth cohort (defined based on 
year of birth), time period, and age as determinants of the 
observed time trend of the disease . Methods: The Surveillance, 
Epidemiology, and End Results 9 data were used to examine 
overall incidence, mortality, and survival in HCC patients from 
1973 to 2012 . We conducted both univariate analysis and 
age–period–cohort modeling to evaluate birth cohort patterns 
and evaluate age, period, and cohort effects on incidence 
trends over time . Joinpoint regression analyses were performed 
to assess the incidence and mortality trends . Results: HCC inci-
dence continued to follow a rising trend that showed clear 
period and birth cohort patterns for both men and women . 
The cross-sectional age analysis showed a peak between ages 
55 and 65 among men diagnosed between 2008 and 2012, 
and a peak at ages 70 and 80 diagnosed between 1998 and 
2012 among women . The birth cohort age analysis showed 
a peak between ages 55 and 65 among men born between 
1945 and 1965, and a peak between ages 70 and 80 among 
women born between 1925 and 1935 . In both men and 
women at each age group greater than 50 years, the recent 
birth cohorts generally have much higher incidence rates than 
the earlier ones . No matter what kind of assumption regard-
ing period effect was made, the increasing birth cohort trend 
from HCC persisted in men . In women, birth cohort slope also 
showed a continual increase until the 1980 birth cohort where 
the rates started to level off . Meanwhile, incidence of patients 
in the later stage, and incidence-based (IB) mortality of patients 
with different stages was still on continuous rising trends . Con-
clusion: Period effect that is likely attributable to advancements 
in diagnostic techniques of HCC may explain some of the 
observed increase in the incidence . We speculated that birth 
cohorts have also contributed to the observed increase in ear-
lier stage HCC during the past decades . Although earlier stage 
HCC patients were diagnosed over time, IB mortality was still 
a rising trend among them .

Age-Period-Cohort Analysis
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Changes in tissue and blood biomarkers upon exposure 
to sorafenib in patients with resectable HCC: transla-
tional evaluation in the BIOSHARE trial
Mohamed Bouattour1,2, Annemilaï Tijeras-Raballand3, Aramand 
de Gramont3, Valerie Paradis4, Nathalie Colnot4, Matthieu Mar-
tinet3, Dominique Wendum5, Maxime Ronot6, Laetitia Fartoux7, 
Olivier Rosmorduc7, Olivier Scatton8, Olivier Soubrane9, Fran-
cois Durand2, David Brusquant10, Alexandra Hadengue3, Marine 
Hug de Larauze10, Benoist Chibaudel10, Eric Raymond1, Sandrine 
Faivre1; 1Oncology, Beaujon University Hospital, Clichy, France; 
2Hepatology, Beaujon University Hospital, Clichy, France; 3Preclin-
ical and Translational Laboratory, AFR Oncology, Paris, France; 
4Pathology, Beaujon University Hospital, Clichy, France; 5Pathol-
ogy, Saint-Antoine University Hospital, Paris, France; 6Radiology, 
Beaujon University Hospital, Clichy, France; 7Hepatology, La Pitié 
Salpêtrière University Hospital, Paris, France; 8Surgery, La Pitié 
Salpêtrière University Hospital, Paris, France; 9Surgery, Beaujon 
University Hospital, Clichy, France; 10GERCOR, Paris, France
Background: BIOSHARE phase 2 study evaluated the activity 
of 4 weeks neoadjuvant treatment with sorafenib in patients 
with resectable HCC . Herein, we report the analysis of tissue 
and blood biomarkers changes in this population . Methods: 
The translational endpoints of the study were pathological 
and immunophenotypical (IHC) changes on tumor biopsies for 
CD31, VEGF, E-cadherin, vimentin, MET, HGF, FGF19 and 
TGFbR2 at baseline, under treatment, and on surgical spec-
imen along with plasma biomarkers assessment for VEGF-A, 
VEGF-C, PlGF, HGF, SDF-1, TGF-Beta, FGF19 . Results: Among 
28 treated patients, 25 were evaluable for pathological assess-
ment, and 19 for translational analysis and correlations with 
radiological assessment . All patients being stable by RECIST on 
CT scans (Bouattour et al . AASLD 2015), radiological evalua-
tion of sorafenib activity was based on Choi criteria (Ronot M 
et al . Oncologist 2014), yielding radiological response in 53% 
of patients . Pathological analysis showed various degrees of 
necrosis in 65% of surgical specimen, ranging 5-80% . Median 
percent of necrosis was higher in Choi responders than in 
non-responders (40% vs 5%, p=0 .03) . Pre- and post-treatment 
IHC analysis, performed in all patients, is currently available 
for 14 cases . Epithelial-to-mesenchymal transition is thought to 
be inducible by VEGFR inhibitors and may be associated with 
a poor outcome . E-cadherin staining was found in the majority 
of tumors (13/14 patients, 93%) with no significant change 
before and after treatment . No induction of epithelial-to-mesen-
chymal transition occurred in tumor tissues after sorafenib treat-
ment (absence of vimentin, cMET, or HGF expression) . VEGF 
and TGFbR2 were expressed in 5/14 and 3/14 cases respec-
tively, while FGF19 nuclear staining was observed in 2/14 
patients at baseline . Regarding blood biomarkers, no signifi-
cant changes in circulating VEGF-C, SDF-1, HGF, and FGF19 
was observed upon short exposure to sorafenib . However, 
within individual patient sorafenib induced increased expres-
sion of VEGFR1/2 ligands VEGF-A and PlGF . We observed sig-
nificant differences in PlGF (p=0 .03) and TGF-Beta (p=0 .002) 
plasma levels after sorafenib exposure between responders 
and non-responders by Choi . Conclusion: Short-time preoper-
ative exposure to sorafenib yields radiological hypodensity 
associated with significant necrosis in patients with resectable 
HCC with no induction of epithelial-to-mesenchymal transition . 
Large throughput screening for changes in transcriptome anal-

ysis and signaling pathway activation may be of interest to 
further deciphering sorafenib-induced effects in HCC .
Disclosures:
Mohamed Bouattour - Advisory Committees or Review Panels: Bayer Schering 
Pharma; Speaking and Teaching: Bayer Schering Pharma
Olivier Rosmorduc - Advisory Committees or Review Panels: Syrtex, IPSEN; 
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Francois Durand - Advisory Committees or Review Panels: Astellas, Novartis, 
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The following people have nothing to disclose: Annemilaï Tijeras-Raballand, 
Aramand de Gramont, Valerie Paradis, Nathalie Colnot, Matthieu Martinet, 
Dominique Wendum, Maxime Ronot, Laetitia Fartoux, Olivier Scatton, Olivier 
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1292
Clinicopathological Characteristics of Steatohepatitic 
Hepatocellular Carcinoma
Makiko Taniai, Etsuko Hashimoto, Yuichi Ikarashi, Kazuhisa 
Kodama, Tomomi Kogiso, Nobuyuki Torii, Katsutoshi Tokushige; 
Internal Medicine, Institute of Gastroenterology, Tokyo Women’s 
Medical University, Tokyo, Japan
<Aims> Nonalcoholic steatohepatitis (NASH) is rapidly 
increasing and can progress to hepatocellular carcinoma 
(HCC) . In contrast, a histologic subtype of HCC—steatohepa-
titic HCC (SH-HCC)—shows features in cancerous tissue resem-
bling steatohepatitis, including: 1) large droplet steatosis, 2) 
inflammatory change, 3) Mallory bodies, 4) ballooning of can-
cerous cells, and 5) pericellular fibrosis . Since the diagnostic 
criteria and clinicopathological features of SH-HCC have not 
been elucidated, we aimed to clarify those of typical SH-HCC . 
<Methods> We investigated non-neoplastic and neoplastic 
tissue specimens from 35 surgically-treated typical SH-HCC 
patients (22 men; median age, 71 years) diagnosed based on 
the detection of three out of the five histological findings listed 
above in at least 50% of a cancerous nodule; for comparison, 
35 non-SH-HCC cases matched by age and sex . Immunohisto-
chemically, we evaluated HCC diagnostic markers, bile trans-
porters ), cell-construct-proteins, inflammatory proteins, markers 
of stem cells, and a marker of DNA damage . <Results> The 
rate of underlying liver diseases was: alcoholic liver disease 
SH-HCC (34%)/ non-SH-HCC (20%), NASH (49%/6%), hepa-
titis C virus (11%/60%), and hepatitis B virus (6%/14%) . The 
rate of complications was: obesity (74%/40%) (p < 0 .05), type 
2 diabetes (70%/45%) (p < 0 .05), hypertension (80%/40%) 
(p < 0 .05), and dyslipidemia (50%/20%) (p < 0 .05) . The find-
ings in non-neoplastic tissues were: cirrhosis SH-HCC (42%)/
non-SH-HCC (74%) (p < 0 .05), > 33% of steatosis (86%/15%) 
(p < 0 .05); Mallory bodies (91%/34%) (p < 0 .05) . The rate 
of solitary tumor was 77%/71%, and the median diameters of 
the main tumor were 40mm/20mm (p < 0 .05) . The histological 
differentiations of HCC were well-differentiated in 24%/24%, 
moderately differentiated in 74%/65%, and poorly differen-
tiated in 9%/11%; histological patterns were trabecular in 
71%/74%, pseudoglandular in 14%/14%, and compact in 
3%/6% . The characteristic SH-HCC histological features in 
the neoplastic tissues were: 1) steatosis (100%/14%), 2) lob-
ular inflammatory changes (71%/14%), 3) Mallory bodies 
(74%/20%); 4) ballooning of cancer cells (71%/20%); and 
5) pericellular fibrosis (60%/14%), and the prevalence of all 
were significantly higher in SH-HCC not surprisingly . Immuno-
histochemically, the high positivity of OATP1B3 and Nanog 
in the cancerous cells in CH-HCC were significant . <Conclu-
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sion> The characteristic features of SH-HCC compared to non 
SH-HCC were development of non-cirrhotic liver, solitary and 
well-differentiated for tumor size, and high positivity OATP1B3 
and Nanog in neoplasia .
Disclosures:
The following people have nothing to disclose: Makiko Taniai, Etsuko Hashimoto, 
Yuichi Ikarashi, Kazuhisa Kodama, Tomomi Kogiso, Nobuyuki Torii, Katsutoshi 
Tokushige

1293
A cohort study of Hepatocellular Adenoma in 
post-menopausal women: can follow-up be safely ter-
minated?
Anne J. Klompenhouwer1, Dave Sprengers1, Francois Willems-
sen3, Marcia Gaspersz2, Jan IJzermans2, Robert A. de Man1; 
1Hepatology, Erasmus MC, Rotterdam, Netherlands; 2Surgery, 
Erasmus MC, Rotterdam, Netherlands; 3Radiology, Erasmus MC, 
Rotterdam, Netherlands
Objective Hepatocellular adenoma (HCA) is a rare benign liver 
tumor which typically develops in women in their reproductive 
phase and is associated with the use of oral contraceptives 
(OAC) and pregnancy . Cessation of OAC and follow-up is 
recommended, as well as intensive monitoring in case of preg-
nancy . It remains unclear when it is be safe to stop follow-up . 
The aim of this study was to evaluate whether follow-up of 
HCA can be safely terminated after menopause . Secondary, 
we studied the impact of the diagnosis HCA on health-related 
quality of life (HRQoL) . Design This was a cross-sectional 
cohort study, including 48 post-menopausal women with HCA . 
Patients underwent ultrasound examination to measure size of 
the HCA and the outcome was compared to size at the last 
follow-up imaging (CT, MRI or ultrasound) . HRQoL was evalu-
ated by two questionnaires: the Liver Disease Symptom Index 
2 .0 and Short-Form 12 (SF-12) . Results Out of 48 patients 4 
were excluded from ultrasound analyses . Median time since 
last regular follow-up was 60,5 months . 20/44 lesions were 
undetectable, 16/44 became smaller and 8/44 were stable 
in size . Mean diameter of HCA was 17,2mm compared to 
35,9mm at last follow-up (p< .001) . There was a positive cor-
relation between difference in size and time since last follow-up 
(p< .001), no significant correlation was found between differ-
ence in size and time since menopause . No significant effect 
of HCA-subtype on difference in size was found . Regarding 
HRQoL, study patients scored significantly lower on the SF-12 
Mental Component Summary score compared to the general 
female Dutch population (p< .001) . Conclusion HCA-diameter 
becomes significantly smaller after the occurrence of meno-
pause and as time progresses this regression increases. This 
suggests that routine follow-up of HCA in post-menopausal 
women after subsequent follow-up is not required . Notably we 
found that patient’s mental HRQoL was inferior to that of the 
general population . Further studies should investigate the effect 
of having the diagnosis of HCA on this outcome .

Disclosures:

Robert A . de Man - Advisory Committees or Review Panels: Norgine; Grant/
Research Support: Biotest; Speaking and Teaching: Gilead, Falk
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1294
Hepatocyte-derived osteopontin promotes the develop-
ment of hepatocellular carcinoma
Xiaodong Ge1,2, Ioana Abraham-Enachescu2, Chuck C. Bla-
jszczak1, Yu Chen1, Anna Koh2, Grace Guzman1, Yujin Hoshida2, 
Natalia Nieto1,2; 1Pathology, University of Illinois at Chicago, Chi-
cago, IL; 2Division of Liver Disease, Department of Medicine, Icahn 
School of Medicine at Mount Sinai, New York, NY
Background: Osteopontin (OPN) expression correlates with 
tumor progression and metastasis; yet, the presence of OPN 
in the liver microenvironment and the mechanisms by which 
hepatocyte-derived OPN could promote hepatocellular car-
cinoma (HCC) remain unclear . Methods: To investigate the 
role of OPN in HCC, we analyzed clinical cohorts of HCC 
patients and a mouse model of HCC along with genetic manip-
ulation of the Opn gene . WT, Opn global knockout (Opn-/-) 
and transgenic mice overexpressing Opn in hepatocytes in 
either WT (OpnHep Tg) or Opn null background (Opn-/-Hep Tg) 
were injected with diethylnitrosamine (DEN) at 14 d of age 
and were followed up for the development of liver tumors up 
to 1 yr . Results: In HCC patients, association of Opn mRNA 
and protein expression in tumor and non-tumor tissue with a 
pattern of HCC recurrence and etiology was determined . In 
normal tissue, OPN protein expression was modest; however, 
it increased in the cirrhotic and pre-HCC dysplasia areas, and 
was much higher in well-established HCC tissue . There was no 
notable difference in OPN protein expression in HCC, cirrhotic 
or dysplastic tissue between hepatitis B (HBV) and hepatitis C 
(HCV) patients . Elevated Opn mRNA levels in the non-tumor 
tissue from HBV-induced HCC patients was associated with 
late tumor recurrence (≥2 yrs . after surgery, enriched with de 
novo carcinogenesis from remnant diseased liver) but not with 
early recurrence (<2 yrs . enriched for metastasis of the resected 
primary tumor) . The same trend was not observed in patients 
with HCV-induced HCC, thus suggesting HBV specificity . In 
contrast, Opn mRNA levels in the tumor tissue correlated with 
early but not with late recurrence only in HBV-induced HCC, 
indicating a dual oncogenic role of OPN according to the site 
of expression . In vivo, Opn-/- mice had significantly reduced 
macroscopic HCC development, and minimal HCC nodules 
per sample compared to WT and OpnHep Tg mice . Yet, over-
expression of Opn in hepatocytes rescued the phenotype from 
the Opn-/- mice suggesting a key role for hepatocyte-derived 
OPN in HCC development . Furthermore, Golm1 mRNA expres-
sion, a marker associated with poor prognosis in HCC, was 
reduced in Opn-/- and increased in OpnHep Tg compared to 
WT mice . Tnfα mRNA levels were increased in Opn-/- but not 
in OpnHep Tg mice, suggesting a potential contribution of TNFα 
to liver regeneration in these mice . Conclusions: OPN appears 
to play a role in HBV but not in HCV-induced HCC . Liver and 
more importantly hepatocyte-derived OPN is a major player in 
the development of HCC; hence, targeting hepatocyte-derived 
OPN may be a useful strategy to prevent the onset and/or the 
progression of HCC .
Disclosures:
The following people have nothing to disclose: Xiaodong Ge, Ioana Abraham-En-
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1295
Role of Aberrant NDRG3 Expression in Human Hepato-
cellular Carcinoma
Jin S. Jeong1, Chang Min Lee2, Mi Ha Ju1, Sang Young Han2; 
1Pathology and Liver Center, Dong-A University College of Medi-
cine, Busan, Korea (the Republic of); 2Internal Medicine and Liver 
center, Dong-A University College of Medicine, Busan, Korea (the 
Republic of)
The N-myc downstream regulated gene (NDRG) protein family 
as a novel class of Myc-related genes, consisted of 4 members, 
NDRG1, NDRG 2, NDRG 3, and NDRG 4 . The roles of the 
NDRG family members have been noted under diverse condi-
tions, including cell proliferation, differentiation, development, 
and stress responses etc . In cancer, aberrant expression, tumor 
suppressive or oncogenic functions have been described for the 
NDRG family members . However, the role of NDRG3 in cancer 
was not studied, yet . In this study, I investigated the expression 
of NDRG3 in 94 surgically resected HCCs at Dong-A Univer-
sity Medical Center, Busan, Republic of Korea, following the 
study of p-ERK expression via western blot and immunohisto-
chemistry, and furthermore, I searched the correlation between 
NDRG3 and p-ERK expression, and the correlation between 
their expression status and clinicopathological and prognostic 
factors . The expression of NDRG3 protein was significantly 
higher in HCC tissues than those in corresponding non-tu-
morous liver tissues by western blot (p = 0 .0016) . NDRG3 
expression was detected in the tumor cell cytoplasms and or 
nuclei in 80 out of 94 HCCs (85 .1%), composing 8 cases 
of low grade expression (8 .5%), 39 of intermediate grade 
(41 .5%) and 33 of high grade (35 .1%) . p-ERK expression was 
detected in the nuclei of tumor cells 54 out of 94 cases (57%), 
composing 41 cases of low grade expression (43 .6%), 13 
of high grade expression (13 .8%) . A significant correlation 
was found between the NDRG3 and p-ERK immune-expres-
sions (P = 0 .0017) . The higher expression of NDGR3 was 
significantly associated with vascular invasion (P = 0 .0009), 
larger tumor size (P = 0 .0048) and intratumoral necrosis (P = 
0 .0349) . Forty nine cases (52 .1%) with nuclear expression of 
NDRG3 were significantly related with larger tumor size (P = 
0 .0166), portal vein invasion (P = 0 .0265) and progression 
(P = 0 .0368) . There was a tendency to have a correlation 
between the nuclear NDGR3 expression and probability of 
recur (P = 0 .0600) . Multivariate analysis revealed that NDGR3 
nuclear expressions tended to be a possible predictive factor 
for recur of HCCs (P = 0 .0930) . In this study, overexpression of 
NDRG3 in HCCs was observed and to be related with param-
eters of advanced stage, similar to those of prostate cancer, 
and closely correlated with expression of p-ERK . Particularly, 
nuclear expression of NDRG3 was significantly related with 
recur which suggest the possibility of a prognostic indicator in 
HCCs .
Disclosures:
The following people have nothing to disclose: Jin S . Jeong, Chang Min Lee, Mi 
Ha Ju, Sang Young Han
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Barcelona Clinic Liver Cancer (BCLC) Versus Hong Kong 
Liver Cancer (HKLC) Staging Systems in an Asian Ter-
tiary Centre – A review of 1270 patients from a multira-
cial Asian population
Weiquan J. Li1, Clement Y. Lin1, George B. Goh1,2, Jason P. 
Chang1,2, Chee Kiat Tan1,2; 1Gastroenterology and Hepatology, 
Singapore General Hospital, Singapore, Singapore; 2Duke-NUS 
Medical School, Singapore, Singapore
Introduction  The Barcelona Clinic Liver Cancer (BCLC) sys-
tem is the preferred approach to heptatocellular carcinoma 
(HCC) staging over the last decade . The newer Hong Kong 
Liver Cancer (HKLC) system has been proposed to offer bet-
ter survival prediction due to more aggressive management 
recommendations . Validation studies to date have produced 
conflicting results based on the populations studied . Aim To 
assesses differences between the 2 classification systems when 
applied to a cohort of HCC patients from the largest tertiary 
centre in Singapore . Methods 1,270 HCC patients prospec-
tively enrolled in a tertiary centre registry in Singapore since 
1988 were studied . Patients were grouped into their respective 
BCLC and HKLC stages . Demographics, etiology of HCC and 
type of treatment were collected . Survival data was based on 
census with the National Registry of Births and Deaths on 31st 
October 2015 . Results  Median age at presentation was 63 
years (range 13-94); male 82 .4%; Chinese 89 .4%, Malay 
7 .1%, Indian, 2 .8% . Hepatitis B was the predominant etiology 
(75 .0%; Hepatitis C 7 .2%, combined Hepatitis B and C 3 .8%, 
non-viral causes 14 .0%) . BCLC and HKLC with five stages 
showed good separation with overall log rank test confirming 
significant survival differences between stages in our cohort (p 
< 0 .001) . 206 out of the 240 patients (85 .5%) assigned for 
curative treatment by the BCLC treatment algorithm received 
curative therapy for HCC (Stage 0 93 .2% [68/73]; Stage 
A 82 .6% [138/167]) . In contrast, only 341/558 (61 .1%) 
patients received curative treatment despite being assigned 
for curative treatment by the HKLC treatment algorithm (Stage 
I 72 .7% [264/363]; Stage II 40 .2% [66/164]; Stage Va 
35 .5% [11/31]) . Patients assigned to curative treatment by 
HKLC but did not receive curative treatment had significantly 
poorer ECOG (p < 0 .001), higher Child-Pugh status (p < 
0 .001) and were older (median age 66 versus 61; p < 0 .001) 
than those who received curative therapy . Median overall sur-
vival (OS) in patients assigned to curative treatment groups by 
BCLC and HKLC were 6 .1 years and 2 .6 years respectively 
(p < 0 .001) . When only patients receiving curative treatment 
were analyzed, BCLC still predicted OS better than HKLC (p < 
0 .037) . Conclusion  BCLC predicted better OS in our cohort, 
most likely due to differences in the proportion of patients 
receiving curative treatment, as well as baseline Child-Pugh 
and ECOG status .
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1297
Dietary Cholesterol Intake Is Not Associated with Hepa-
tocellular Carcinoma Development or Chronic Liver 
Disease Related Death in the General Population: The 
United States Multiethnic Cohort
Lei Yu1, Jason L. Burkhead2, Jacqueline Porcel3, Veronica W. Seti-
awan3; 1Medicine, University of Washington, Seattle, WA; 2Bio-
logical Sciences, University of Alaska, Anchorage, AK; 3Preventive 
Medicine, University of Southern California, Los Angeles, CA
Background and Aim: Dietary cholesterol induces hepatic 
inflammation and fibrosis in animals . In hepatitis C virus 
infected patients with advanced fibrosis, high dietary cho-
lesterol intake was associated with an increased risk of liv-
er-related mortality . The mechanism may be related to virally 
mediated inhibition of microsomal triglyceride transfer protein . 
This results in a decrease in hepatic esterified cholesterol and 
an increase in free cholesterol, which is toxic to cells . In the cur-
rent study, we aimed to determine whether dietary cholesterol 
is associated with risk of developing hepatocellular carcinoma 
(HCC) or deaths due to chronic liver disease (CLD) in 187,126 
African Americans, Native Hawaiians, Japanese Americans, 
Latinos and whites in the United States Multiethnic Cohort 
Study (MEC) . Methods: We performed a population-based 
cohort study using data from the MEC assembled between 
1993−1996 . Participants completed dietary and lifestyle ques-
tionnaire at enrollment . Cholesterol intake was calculated as 
milligram of cholesterol per 1000 kilocalories of energy and 
categorized into quartiles (<76, 76–100, 101–126, ≥127) . 
HCC incidence was ascertained through the National Cancer 
Institute’s Surveillance, Epidemiology and End Results (SEER) 
program . CLD deaths were determined through linkage to state 
death certificate and the National Death Index . During 18 
years of follow-up, there were 531 incident cases of HCC and 
674 deaths from CLD . Results: Higher cholesterol intake was 
more prevalent in men, African Americans, Latinos, those with 
less than college education, higher body mass index (BMI) and 
diabetics (P-value for heterogeneity <0 .001) . Among dietary 
factors, higher cholesterol intake was associated with moder-
ate alcohol use, greater consumption of red meat, saturated 
fats and eggs, and less intake of dietary fiber and fructose 
(p<0 .001) . The relationship between cholesterol intake and 
HCC and CLD related death was similar between men and 
women, and among the races and ethnicities (P-value for inter-
action >0 .05) . After adjustments for age, sex, race/ethnicity, 
education, BMI, alcohol intake, smoking status and diabetes, 
there was no obvious association between each higher quar-
tile of cholesterol intake and HCC incidence (P-value for trend 
=0 .2) or CLD related death (P-value for trend =0 .4) . Conclu-
sion: Dietary cholesterol was not associated with higher risk of 
HCC or CLD related death in an ethnically diverse population 
in the US . The adverse effect of dietary cholesterol may be 
restricted to those with underlying viral infection and hepatic 
fibrosis .
Disclosures:
The following people have nothing to disclose: Lei Yu, Jason L . Burkhead, Jacque-
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Alternative treatments in advanced hepatocellular carci-
noma patients with progressive disease after sorafenib 
treatment: a prospective multicenter cohort study
Masahito Nakano1, Masatoshi Tanaka2, Ryoko Kuromatsu1, 
Hiroaki Nagamatsu3, Manabu Satani1, Takashi Niizeki1, Shu-
suke Okamura1, Hideki Iwamoto1, Shigeo Shimose1, Tomotake 
Shirono1, Yu Noda1, Hironori Koga1, Takuji Torimura1; 1Division 
of Gastroenterology, Department of Medicine, Kurume University 
School of Medicine, Kurume, Japan; 2Yokokura Hospital, Miyama, 
Japan; 3Yame General Hospital, Yame, Japan
Background: Sorafenib, an oral multikinase inhibitor, is 
approved for advanced hepatocellular carcinoma (HCC) treat-
ment . However, whether or not to continue sorafenib treatment 
of advanced HCC with progressive disease (PD) is unclear . 
This study aimed to prospectively assess survival risk factors 
and evaluate therapeutic strategies for advanced HCC patients 
with PD after sorafenib treatment . Methods: We enrolled 315 
consecutive advanced HCC patients who received sorafenib 
between May 2009 and September 2014 . We evaluated their 
characteristics and compared the clinical outcomes of disease 
controlled patients to those with PD . Results: Of the enrolled 
patients, 261 (83%) received sorafenib treatment for more than 
one month, with a median duration of 3 .6 months . Nineteen 
patients (6%) demonstrated a partial response to sorafenib 
therapy; 136 (43%) had stable disease, and 141 (45%) had 
PD at the first follow-up radiologic assessment . The median 
survival and progression-free survival times were 10 .6 and 3 .9 
months, respectively . Univariate analyses of overall survival 
identified therapeutic effect as an independent risk factor in 
all patients . Of 141 PD patients, 58 (41%) were treated with 
sorafenib monotherapy, 70 (50%) were treated with agents 
other than sorafenib, and 13 (9%) were not treated at all . 
The median survival time was 6 .1 months for PD patients with 
sorafenib monotherapy and 12 .2 months for those adminis-
tered alternative treatments (p < 0 .0001) . Conclusions: Our 
results indicated that sorafenib treatment may have negative 
long-term therapeutic effects in advanced HCC patients with 
PD, and that alternative treatments for such patients should be 
considered after sorafenib administration .
Disclosures:
The following people have nothing to disclose: Masahito Nakano, Masatoshi 
Tanaka, Ryoko Kuromatsu, Hiroaki Nagamatsu, Manabu Satani, Takashi 
Niizeki, Shusuke Okamura, Hideki Iwamoto, Shigeo Shimose, Tomotake Shi-
rono, Yu Noda, Hironori Koga, Takuji Torimura
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Patients with Nonalcoholic Steatohepatitis Cirrhosis Are 
Significantly Less Likely To Receive Appropriate Screen-
ing for Hepatocellular Carcinoma Compared to Patients 
with Chronic Hepatitis C Virus Cirrhosis
Hesam Tavakoli1, Ann Robinson1, Benny Liu1, Taft Bhuket1, Zobair 
M. Younossi2, Sammy Saab3, Aijaz Ahmed4, Robert J. Wong1; 
1Gastroenterology and Hepatology, Alameda Health System - 
Highland Hospital, Oakland, CA; 2Inova Fairfax Hospital, Falls 
Church, VA; 3University of California, Los Angeles, Los Angeles, 
CA; 4Stanford University School of Medicine, Stanford, CA
Background:Early detection of hepatocellular carcinoma 
(HCC) through routine screening improves treatment options 
and overall survival . Disparities in receipt of HCC screen-
ing contribute to disparities in overall HCC survival . Aim:To 
evaluate disparities in receipt of routine HCC screening and 
surveillance among patients with cirrhosis among an urban 
safety-net hospital . Methods:Consecutive adults (age ≥18) with 
cirrhosis from July 2014 to December 2015 were evaluated to 
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determine rates of appropriate HCC screening within 6 months 
and 1 year after initial diagnosis of cirrhosis . Receipt of HCC 
screening was stratified by sex, ethnicity, and liver disease 
etiology and evaluated with multivariate Cox proportional haz-
ards models . Results:Among 157 cirrhosis patients (hepatitis C 
virus (HCV):29 .9%, hepatitis B virus (HBV):13 .4%, alcoholic 
cirrhosis:44 .6%, nonalcoholic steatohepatitis (NASH):8 .9%), 
mean age of cirrhosis diagnosis was 53 .8 ± 9 .0 years . 49% 
(n=77) and 78% (n=123) received HCC screening within 6 
months and 1 year of cirrhosis diagnosis, respectively . On 
multivariate analyses, NASH patients were significantly less 
likely to receive HCC screening compared with HCV patients 
(HR 0 .44, 95% CI 0 .19-0 .99, p<0 .05), whereas patients with 
ascites were more likely to receive HCC screening (HR 1 .55, 
95% CI 1 .04-2 .31, p<0 .05) . No significant sex-specific or 
ethnicity-specific disparities in receipt of HCC screening were 
observed . Among those that received HCC screening within 
1 year, HCC was detected in 14 .6% overall with significantly 
higher rates of HCC in HCV patients (HCV: 25 .6% vs . HBV: 
10 .5% vs . NASH: 9 .1% vs . alcohol: 6 .2%, p<0 .05) . Conclu-
sion: Among a diverse safety-net hospital population, sub-opti-
mal HCC screening rates were observed: only 49% of cirrhosis 
patients received HCC screening within 6 months and 78% 
received HCC screening within one year . Compared to HCV 
cirrhosis, patients with NASH cirrhosis were significantly less 
likely to receive appropriate HCC screening .

Probability of Receiving HCC Screening

Adjusted for sex, age, race/ethnicity, ascites, encephalopathy, 
varices, diabetes, hypertension, MELD
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1300
Platinum-based transhepatic arterial chemotherapy 
using a combination of miriplatin and CDDP powder in 
patients with hepatocellular carcinoma
Kohei Ogawa1, Kenya Kamimura1, Takeshi Suda4, Takeshi 
Yokoo1, Akira Sakamaki1, Satoshi Abe1, Hiroteru Kamimura1, 
Atsunori Tsuchiya1, Masaaki Takamura1, Hirokazu Kawai1, 
Nobuo Waguri2, Toru Ishikawa3, Satoshi Yamagiwa1, Shuji 
Terai1; 1Division of Gastroenterology and Hepatology, Gradu-
ate School of Medical and Dental Sciences, Niigata University, 
Niigata, Japan; 2Department of Gastroenterology and Hepatol-
ogy, Niigata City General Hospital, Niigata, Japan; 3Department 
of Gastroenterology and Hepatology, Saiseikai Niigata Daini 
Hospital, Niigata, Japan; 4Department of Gastroenterology and 
Hepatology, Uonuma Institute of Community Medicine, Niigata 
Medical and Dental Hospital, Minamiuonuma, Japan
Background/Aims: The safety of hepatic arterial infusion chemo-
therapy using a combination of cisplatin powder (DDP-H) and 
miriplatin for treating unresectable hepatocellular carcinoma 
was evidenced in the phase I study (UMIN-CTR000003541) . 
Based on the higher disease control rate of 63% in combina-
tion therapy, we performed this multicentre, open-label, ran-
domized phase II study to evaluate the efficacy and safety 
of the combination therapy against miriplatin monotherapy 
for patients with unresectable HCCs . Methods: Patients were 
assigned randomly to receive miriplatin monotherapy or miri-
platin/DDP-H combination therapy groups if eligible . DDP-H 
was administered through the hepatic artery at a dose deter-
mined by the body surface area, renal function and cell blood 
counts . Miriplatin was administered through tumour feeders 
with or without DDP-H preload . The progression-free survival 
(PFS) of primary endpoint was statistically compared between 
two groups . This study was approved by each Institutional 
Review Board and was registered with the University Hospital 
Medical Information Network Clinical Trials Registry (UMIN-
CTR 000004691) . Written informed consent was obtained 
from all patients and the study protocol conformed to the ethi-
cal guidance of the 1975 Declaration of Helsinki . Results: To 
date, a total of 21 patients were assessed for the eligibility and 
9 were randomly assigned to the miriplatin monotherapy and 
11 to the combination therapy . Totally 51 treatments (15 for 
monotherapy, and 36 for combination therapy) were assessed 
for the efficacy and safety . The overall disease control rates 
were 40 .0% in monotherapy and 77 .8% in the combination 
therapy (p=0 .0025) and the median PFS were 91 and 423 
days with hazard ratio of 3 .571 (95% CI, 1 .174 - 10 .86; 
p=0 .025) . The repetitive cycles and the intervals between each 
treatment showed no significant differences between two arms . 
The hematological and nonhematological toxicities were eval-
uated using NCI-CTCAE version 4 .0 ., and a few cases in both 
arms showed Grade 1 adverse events which recovered within 
2 weeks . There were no treatment-related deaths in either 
arm . Conclusions: The combination of DDP-H and miriplatin is 
more effective than miriplatin monotherapy without additional 
substantial toxicity and can be repeated safely . These results 
suggest that the double platinum chemotherapy through the 
hepatic artery can be a therapeutic option for those patients 
with multiple HCCs .
Disclosures:
The following people have nothing to disclose: Kohei Ogawa, Kenya Kamimura, 
Takeshi Suda, Takeshi Yokoo, Akira Sakamaki, Satoshi Abe, Hiroteru Kamimura, 
Atsunori Tsuchiya, Masaaki Takamura, Hirokazu Kawai, Nobuo Waguri, Toru 
Ishikawa, Satoshi Yamagiwa, Shuji Terai
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1301
Therapeutic option as an alternative strategy for a soli-
tary (3-5 cm) hepatocellular carcinoma; an analysis of a 
nationwide cancer registry database
Young-Joo Jin, Jin-Woo Lee; Internal Medicine, Inha University 
Hospital, Inha University School of Medicine, Incheon, Korea (the 
Republic of)
Background/Aims: We compared overall survival (OS) and 
progression-free survival (PFS) of patients with single (3-5cm) 
hepatocellular carcinoma (HCC) with Barcelona Clinic Liver 
Cancer (BCLC) stage A treated by radiofrequency ablation 
(RFA) or transarterial chemoembolization (TACE) . Methods: Of 
the 38,167 HCC patients who were registered between 2008 
and 2010 at Korea Central Cancer Registry, National Cancer 
Center of South Korea, 13% patients were randomly selected 
and 4,596 patients could be analyzed . Of these 4,596 
patients, 363 patients had a single 3-5 cm sized HCC with 
BCLC stage A . Of these 363 patients, 337 patients were finally 
enrolled in this study: OS of RFA (n=36) and TACE groups 
(n=150) were compared, and surgery group (n=151) was ana-
lyzed as a control group . Results: Median follow-up duration 
was 45 months (range, 1-73 months) . Cumulative OS rates at 
1-, 3-, and 5-years of RFA group were significantly higher than 
TACE (91 .7%, 72 .2%, and 53 .3% vs. 88 .7%, 56 .7%, and 
36 .7%, respectively, p=0 .044), but lower than surgery (vs . 
94 .0%, 86 .8%, and 79 .0%, respectively, p=0 .021) . PFS rate 
of RFA group was also significantly higher than TACE group 
(p=0 .001), but lower than surgery group (p=0 .035) . TACE 
(hazard ratio [HR] 2 .46, p<0 .001), serum albumin (HR 0 .57, 
p=0 .002), and tumor size (HR 1 .66, p=0 .001) were signif-
icant prognostic factor for OS . TACE (HR 3 .14, p<0 .001), 
serum bilirunin (HR 1 .38, p=0 .020), and tumor size (HR 1 .32, 
p=0 .024) were significant prognostic factor for PFS . Conclu-
sions: Although surgical resection is a first-line therapy for 
single 3-5cm sized HCC with BCLC stage A, RFA has a thera-
peutic priority compared to TACE as an alternative therapy for 
this HCC .
Disclosures:
The following people have nothing to disclose: Young-Joo Jin, Jin-Woo Lee

1302
Stereotactic Body Radiotherapy vs. Radiofrequency 
Ablation  in  the  T reatment of  S mall  H epatocellular  
C arcinoma
xuezhang Duan, Tao Zhang, Hui Xie, Jing Sun, Weiping He, Hui-
jun Xu; radiation oncology department, Beijing 302 hospital, Bei-
jing, China
Objective To compare the efficacy of stereotactic body radio-
therapy(SBRT) and radiofrequency ablation(RFA) in treating 
small hepato- cellular carcinoma . Methods From January 2011 
to December 2012, 77 patients with inoperable single hepa-
tocellular carcinoma 5cm or smaller in diameter underwent 
SBRT(n=37) or RFA (n=40) .SBRT and RFA groups were simi-
lar with respect to the type of underlying liver disease, tumor 
size, pretreatment alpha-fetoprotein levels, and Child-Pugh 
scores(P0 .05) . Results The follow-up period was 358 months . 
In SBRT group,CR was attained in 19 cases(51 .35%), PR in 13 
cases(35 .13%), SD in 4 cases(10 .81%), PD in one case(2 .71%), 
and the overall response rate was 86 .48% . In RFA group, CR 
was attained in 23 cases(57 .50%), PR in 13 cases(32 .50%), 
SD in one case(2 .50%), PD in three cases(7 .50%), and the 
overall response rate was 90 .00% . There was no significant 
difference between the two groups(P0 .05) . The 1-year, 2-year 
and 3-year overall survival rate after SBRT were 94 .59%, 

81 .08% and 70 .27% respectively, and 97 .50%,87 .50% and 
82 .50% after RFA(P=0 .209) . The 1-year, 2-year and 3-year 
local control rate were 94 .59%, 91 .89% and 89 .19% after 
SBRT and 90 .00%, 85 .00% and 82 .50% after RFA (P=0 .394) . 
Conclusion Both SBRT and RFA are effective options of local 
treatment for inoperable small hepatocellular carcinoma .SBRT 
should be considered an alternative treatment for patients with 
small hepatocellular carcinoma unsuitable for surgical treat-
ment .

Efficacy Comparision beween SBRT Group and RFA Group

Disclosures:
The following people have nothing to disclose: xuezhang Duan, Tao Zhang, Hui 
Xie, Jing Sun, Weiping He, Huijun Xu

1303
radiation induced liver disease after stereotactic body 
radiation therapy for small hepatocellular carcinoma; 
risk factor and clinical significance
Baek Gyu Jun2, Young Don Kim2, Gab Jin Cheon2, Sae Hwan 
Lee1, Hong Soo Kim1; 1Department of Internal Medicine, Soon-
chunhyang University College of Medicine Cheonan Hospital, 
Cheonan-si, Korea (the Republic of); 2Internal Medicine, Gang-
neung Asan Hospital, Gangneung, Korea (the Republic of)
BACKGROUND: The aim of this study was to investigate 
parameters that predict radiation induced liver disease (RILD) 
following stereotactic body radiotherapy (SBRT) in patients with 
small hepatocellular carcinoma (HCC) and to identify clinical 
significance of RILD . METHODS: We retrospectively reviewed 
84 patients treated with SBRT for small (diameter ≤3 cm) HCC 
treated by SBRT between March 2011 and February 2015 . 
RILD was defined as elevated liver transaminases more than 
five times the upper limit of normal or a worsening of Child-
Pugh score by 2 within 3 months after SBRT . All patients were 
assessed at 1 month and every 3 months after SBRT . RESULTS: 
Median follow-up was 16 .5 (2-56) months after SBRT . Sixteen 
(19 .0%) of the 84 patients developed RILD after SBRT . On 
univariate analysis, factors that were significantly predictive of 
RILD for all patients included Child–Pugh (CP) score (P< 0 .001), 
portal vein thrombosis (P =0 .020), and the mean total liver 
volume (P =0 .011) . Multivariate logistic regression analysis 
showed that CP scores (p < 0 .01) was significant parameter to 
predict RILD . According to linear by linear association model, 
as CP score increases, the incidence rate of RILD (P<0 .001) 
increases, and the recovery rate of RILD (P<0 .001) shows a 
tendency to decrease . The incidence rate of RILD increases at 
CP score 6 remarkably, and the recovery rate of RILD seems 
to decrease significantly at CP score 8 . In multivariate anal-
ysis, CP score was independent prognostic factors of overall 
survival . (P<0 .01) Three of eight patients with ≥ CP score of 8 
died of hepatic failure within three months after development of 
RILD . CONCLUSIONS: CP score is important factor to predict 
RILD . RILD is tolerable in ≤ CP score of 7 however RILD in ≥ CP 
score of 8 deteriorates liver function significantly . To reduce 
complication of RILD, careful patients selection is essential .
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RILD : radiation induced liver disease
CP : child pugh
PVT : portal vein thrombosis
TLV : total liver volume
Disclosures:
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Gab Jin Cheon, Sae Hwan Lee, Hong Soo Kim

1304
Stereotactic body radiation therapy combined with tran-
scatheter arterial chemoembolization for small hepato-
cellular carcinoma.
Tomokazu Kawaoka1, Hiroshi Aikata1, Takashi Nakahara1, 
Yuko Nagaoki1, Masataka Tsuge1, Michio Imamura1, Yoshiiku 
Kawakami1, Tomoki Kimura2, Yasushi Nagata2, Kazuaki Cha-
yama1; 1Graduate School of Biomedical Science Hiroshima Uni-
versity, Hiroshima, Japan; 2Radiation Oncology and ‡Diagnostic 
Radiology, Graduate School of Biomedical Sciences, Hiroshima 
University Hospital, Hiroshima, Japan
BACKGROUND/AIMS:  We prospectively evaluated the local 
tumor control, survival and safety of transcatheter arterial 
chemoembolization (TACE) followed by stereotactic body 
radiation therapy (SBRT) for small hepatocellular carcinoma 
(HCC) in the single arm, phase II study . METHODOLOGY:  HCC 
patients not for the indication of hepatectomy or ablation pro-
cedures were enrolled in this prospective clinical trial . Written 
informed consent was obtained before the study, which was 
approved by the institutional review board . Eligible criteria 
were as followed: i) less than 3 hypervascular HCC nodules, 
each up to 30 mm in diameter; ii) not suitable for the hepatic 
resection or ablative therapy; iii) Child -Pugh score < or = 
7 . SBRT entails the stereotactic delivery of ablative doses of 
radiation to a target tissue volume . In all patients, a total dose 
of 40 or 60 Gy was delivered in four or eight fractions in 
4-10 days . Treatment efficacy was evaluated according to the 
Response Evaluation Criteria in Cancer of the Liver . Local tumor 
progression, complication, disease-free survival and overall 
survival were studied . Complications were assessed according 
to version 4 of the Common Terminology Criteria for Adverse 
Events . RESULTS:  99 HCC patients were enrolled in this study 
from April 2012 to December 2015 (median follow-up peri-
ods, 20 months) . The median age of patients was 73 years . 90 
patients were classified as Child–Pugh A, while the remaining 
9 were as class B (score 7) . The location of targeted HCC was 
S1, S2, S3, S4, S5, S6, S7, and S8 in 3, 4, 8, 23, 12, 18, 
20, and 11 patients . 59 patients had previous history of HCC 
treatment . Prior to SBRT, TACE was performed using anticancer 
drug, such as epirubicin (n=5), cisplatin (n=14) or miriplatin 
(n=80) mixed with lipiodol . SBRT was performed at 1–2 months 
(median, one month) after TACE . Median of a total radiation 
dose/fractions was 40 Gy/4 . The local tumor recurrence rate 
was 2% in 5 years . The median of disease-free survival time 
was 15 months . The median of overall survival rate was 56 
months in all patients, and 71 months in patients without previ-
ous HCC treatment . Two patients developed grade 3 toxicities 
by radiation-induced liver disease during follow-up periods . 

CONCLUSIONS:  This phase II study demonstrated that SBRT 
combined with TACE could be a safe and effective modality as 
the locoregional therapy for small HCC .
Disclosures:
Michio Imamura - Grant/Research Support: Bristol-Meyers Squibb; Speaking and 
Teaching: Bristol-Meyers Squibb
Kazuaki Chayama - Advisory Committees or Review Panels: Mitsubishi Tanabe, 
Taisho Toyama; Consulting: AbbVie; Grant/Research Support: Ajinomoto, Abb-
Vie, Aska, Asstellas, Aska, Bristol Squibb, Daiichi Sankyo, Dainippon Sumitomo, 
Daiichi Sankyo, Eisai, GlaxoSmithKline, Mitsubishi Tanabe, Nippon Kayaku, 
Otsuka, Sogo Rinsho M√©d√©fi, Taiho, Takeda, Toray, Torii, Tsumura, Zeria; 
Speaking and Teaching: Abbott, AbbVie, Ajinomoto, Astellas, AstraZeneca, 
Bayer, Bristol Squibb, Chugai, Dainippon Sumitomo, Eidia, Eisai, Gilead, 
GlaxoSmithKline, JIMRO, Johnson & Johnson, Mitsubishi Tanabe
The following people have nothing to disclose: Tomokazu Kawaoka, Hiro-
shi Aikata, Takashi Nakahara, Yuko Nagaoki, Masataka Tsuge, Yoshiiku 
Kawakami, Tomoki Kimura, Yasushi Nagata

1305
IL-33, released with hepatectomy, facilitated CCA prog-
nosis
Daisaku Yamada, Hidetoshi Eguchi, Satoshi Nagaoka, Yoshifumi 
Iwagami, Tadafumi Asaoka, Takehiro Noda, Hiroshi Wada, Koi-
chi Kawamoto, Kunihito Gotoh, Yuichiro Doki, Masaki Mori; Sur-
gery, Osaka University, Suita, Osaka, Japan
Background and Aims: Cholangiocarcinoma (CCA) is a lethal 
neoplasm originating from the biliary epithelium . IL-33 has been 
shown to facilitate the development of a murine genetic model 
of CCA . IL-33 is an alarmin released during tissue injury . Based 
on this information, we postulated that IL-33 may be released 
during liver surgery for CCA, and facilitate recurrent disease . 
Methods: The expressions of IL-33 in background liver of 50 
CCA patients who underwent curative surgery in our institute 
were evaluated by immunohistochemistry (IHC) in the non-ma-
lignant portion of the resected specimens . IL-33 was measured 
by ELISA in 24 paired serum collections obtained immediately 
prior to after surgery . To ascertain if hepatic expression of 
IL-33 changes following hepatic surgery, the expression of 
IL-33 in 49 HCC re-resected specimens were compared with 
the expression in the initial surgery . Results: IL-33 expression in 
the background liver of CCA resected specimens varied widely 
(2-124 positive cells / high power field, HPF) . However, the 
IL-33 released into the plasma following hepatectomy directly 
correlated with the background liver expression assessed by 
IHC (The median ratio of IL-33 level in plasma, after to prior 
surgery, in the patients with low vs high IL-33 IHC expression, 
0 .98 vs 1 .48, p<0 .001) . IL-33 expression was increased in 
secondary resected liver specimens as compared to that pres-
ent in the primary resected liver specimen (Median positive 
cells per HPF, in primary vs secondary resected specimen, 24 
vs 74, p<0 .001) . When the patients were divided into two 
groups by IL-33 expression, the recurrence free survival time 
(RFS) of the group of high IL-33 expression were significantly 
shorter than that of the low expression group (Median sur-
vival time (months), high vs low expression group, 13 .2 vs 
40 .3 months, p=0 .0149) . In multivariate analysis following 
univariate analysis of 50 CCA patients, IL-33 expression was 
a significant risk factor for RFS (Hazard ratio 2 .19, p=0 .046) . 
In Conclusion, Hepatic IL-33 is released during hepatic surgery 
into the circulation in proportion to the hepatic expression . 
Moreover, the magnitude of hepatic IL-33 present in the liver is 
a risk factor for CCA recurrence following surgery . We spec-
ulate that anti-IL-33 therapy would decrease CCA following 
surgery with curative intent .
Disclosures:
The following people have nothing to disclose: Daisaku Yamada, Hidetoshi Egu-
chi, Satoshi Nagaoka, Yoshifumi Iwagami, Tadafumi Asaoka, Takehiro Noda, 
Hiroshi Wada, Koichi Kawamoto, Kunihito Gotoh, Yuichiro Doki, Masaki Mori
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1306
The Utility of a Multidisciplinary Liver Tumor Clinic 
(MDTC) to Treat Patients with Hepatocellular Carcinoma 
(HCC) at a Large Volume Liver Transplant Center
Ravi Vora1, Rahul Maheshwari1, Sujaata Dwadasi2, Joel P. 
Wedd1, Sara Levy2, Raj M. Dalsania2, Anjana A. Pillai1; 1Depart-
ment of Digestive Diseases, Emory University School of Medicine, 
Atlanta, GA; 2Department of Internal Medicine, Emory University 
School of Medicine, Atlanta, GA
Background: HCC patients have two competing mortality risks, 
liver cancer and underlying cirrhosis, and thus optimal treat-
ment requires coordinated care between multiple specialists . 
The MDTC at the Emory Clinic utilizes a same-day, team-based 
approach to achieve an individualized treatment plan . Despite 
popularity of MDTCs, little evidence exists demonstrating bene-
fit in clinical outcomes . Methods: All patients seen at the Emory 
Clinic MDTC with HCC between 1/2012 and 12/2015 were 
identified and compared to patients seen in general hepatology 
clinic (GHC) with incidentally diagnosed HCC during the study 
period . Baseline demographics, disease etiology, and tumor 
characteristics were compared between cohorts . The outcomes 
studied were time to loco-regional therapy (LRT), time to trans-
plantation, and 6- and 12-month survival . Predictors of these 
outcomes were compared between cohorts using univariate 
regression, and significant variables (p≤0 .10) were included 
in multivariable models . Results: A total of 245 patients were 
seen in the MDTC and 202 patients in GHC during the study 
period . The patients who presented to MDTC were significantly 
older, had higher baseline α- fetoprotein (AFP) levels, and were 
less likely to present within Milan criteria . In both clinics, the 
majority of patients were male, Caucasian, and hepatitis C 
was the primary etiology of liver disease . For cirrhotic patients 
with HCC who presented within Milan criteria, those seen in 
MDTC were more likely to undergo first LRT within 60 days (OR 
1 .8, p=0 .028) compared to GHC patients . Age (OR 1 .03, 
p=0 .068) and MELD (OR 1 .09, p=0 .010) were also significant 
predictors of LRT within 60 days, but gender, race, distance 
from transplant center, and Eastern Cooperative Oncology 
Group (ECOG) status were not . The MDTC effect on LRT within 
60 days remained significant in multivariate analysis after con-
trolling for MELD score and age (OR 2 .13, p=0 .010) . MDTC 
vs GHC (OR 2 .66, p=0 .001) and age (OR 1 .03, p=0 .018) 
were significant predictors of transplantation within 150 days, 
while MELD, gender, race, distance from transplant center and 
ECOG status were not . In multivariable analysis, MDTC vs 
GHC remained a significant predictor after controlling for age 
(OR 2 .51, p=0 .002) . There was no change in overall survival 
between the two groups at 6- and 12-months . Conclusion: An 
MDTC for the treatment of HCC offers a highly specialized, effi-
cient paradigm to optimize outcomes . Patients with HCC seen 
in the MDTC vs GHC were more likely to undergo LRT within 
60 days and to be transplanted within 150 days, suggesting 
the potential of the MDTC model to improve patient outcomes .
Disclosures:
The following people have nothing to disclose: Ravi Vora, Rahul Maheshwari, 
Sujaata Dwadasi, Joel P . Wedd, Sara Levy, Raj M . Dalsania, Anjana A . Pillai

1307
Impact of Age, Gender, and Race/Ethnicity on Hepa-
tocellular Carcinoma and Intrahepatic Cholangiocarci-
noma in the U.S
Vicky Bhagat1,2, Diana Wu1,2; 1Gastroenterology, Women & 
Infants Hospital, Providence, RI; 2Brown University, Providence, RI
Background: Hepatocellular (HCC) and intrahepatic cholan-
giocarcinoma (ICC) are aggressive cancers that are often 
diagnosed when they are advanced in their disease state . 
The purpose of this study is to investigate the impact of sex, 
race and ethnicity and age on the incidence of HCC and ICC 
from 2000-2013 for individuals above the age of 20 using 
the Surveillance, Epidemiology, and End Results (SEER) data-
base . Methods: Patients diagnosed with HCC and ICC from 
2000-2013 were identified from the SEER Registry . We ret-
rospectively evaluated age-specific, sex-specific, and race/
ethnicity variations in incidence rates during different time peri-
ods . Results: A total of 9,473 patients with ICC and 91,880 
patients with HCC were identified . When males and females 
were stratified by age, HCC incidence increased with age 
among all race/ethnic groups . There was an overall decrease 
in incidence rate from 28 .6 in 2000-2003 to 26 .9 per 
100,000/year in 2009-2013 for Asian males . There was a 
decrease in incidence rates from 10 .5 to 9 .2 per 100,000/
year from 2000-2003 to 2009 -2013 for Asian females . There 
was an increase in incidence rates of HCC for all other ethnic 
groups for both men and women . For men, the greatest per-
cent increase was seen in white men when compared from 
2000-2003 and 2009-2013 . For women, the greatest per-
cent increase was seen in black women when compared from 
2000-2003 and 2009-2013 . When males and females were 
stratified by age, ICC incidence increased with age among 
all race/ethnic groups . Asian men had the highest incidence 
rates of ICC when compared to different time intervals for men 
with ICC . Asian men had incidence rates of 1 .7, 1 .7, and 
2 per 100,000/year during 2000-2003, 2004-2008, and 
2009-2013, respectively . However, white men and women 
had the highest percent increase of incidence rates of ICC 
when compared from 2000-2003 to 2009-2013 at 30% and 
57 .1%, respectively . Conclusion: Among HCC and ICC in the 
USA, increasing age is associated with increasing incidence 
of HCC and ICC . The overall percent change in incidence rate 
for men and women with ICC and HCC has been increasing 
over the years from 2000-2013 for all race/ethnic groups 
except for Asian men and women with HCC . The greatest 
percent increase of incidence rate was seen for white men in 
comparison to other race/ethnic groups and black women in 
comparison to other race/ethnic groups . Similarly, white men 
and women had the highest percent increase in incidence rate 
compared to other race/ethnic groups . This may support inter-
ventions to inform certain race/ethnic populations about the 
importance of screening for infections such as Hepatitis B and 
C earlier in life .
Disclosures:
The following people have nothing to disclose: Vicky Bhagat, Diana Wu
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1308
The Trend in Hepatitis Virus Treatment Status among 
Hepatocellular Carcinoma Patients with Chronic Viral 
Hepatitis Over the Last 15 Years
Ryosuke Tateishi1, Tatsuya Minami1, Taijiro Wake1, Mizuki Nishi-
batake1, Ryo Nakagomi1, Naoto Fujiwara1, Masaya Sato1, 
Kenichiro Enooku1, Hayato Nakagawa1, Yoshinari Asaoka1, Yuji 
Kondo1, Shuichiro Shiina2, Kazuhiko Koike1; 1Department of Gas-
troenterology, The University of Tokyo, Tokyo, Japan; 2Department 
of Gastroenterology, Juntendo University, Tokyo, Japan
Aims: To investigate hepatitis virus condition before and after 
the diagnosis of hepatocellular carcinoma (HCC) . Methods: 
Among HCC patients initially treated in the authors’ institu-
tion from 1999 to 2014, we enrolled 208 patients who were 
hepatitis B surface antigen (HBsAg)-positive and hepatitis C 
antibody (HCVAb)-negative (= B-HCC) and 1323 patients who 
were HBsAg-negative and HCVAb-positive (= C-HCC) . The 
entire cohort was divided into two groups based on the year 
of diagnosis: before (cohort 1, N = 896) and after (cohort 2, 
N = 635) January 1, 2007 . The proportion of patients who 
underwent nucreot(s)ide analogue (NA) therapy in B-HCC 
and who achieved sustained virological response (SVR) by 
anti-HCV therapy in C-HCC, respectively before and after the 
diagnosis of HCC were compared in the two cohorts . We also 
assessed the trend in age, gender distribution, proportion of 
patients with 3 cm or smaller tumors, body mass index (BMI), 
and survival after the initial treatment . Results: The proportion 
of patients with NAs at the initial HCC diagnosis in B-HCC 
remarkably increased from 2 .9% to 30 .2%; those with SVR 
before the initial diagnosis in C-HCC moderately increased 
from 0 .6% to 4 .9% . The proportion of patients who started 
NAs after the initial HCC diagnosis increased from 21 .2% to 
41 .9% whereas those who achieved SVR after the initial diag-
nosis slightly increased from 5 .6% to 6 .8% . The proportion of 
patients who were diagnosed with 3 cm or smaller nodules 
were 82 .9% and 65 .9% in those with and without NAs at 
the diagnosis, respectively and 80 .6% and 74 .8% in those 
with and without SVR at the diagnosis, respectively . The age 
at diagnosis increased in both groups: 58 .0 to 61 .5 years 
old in B-HCC and 68 .8 to 71 .3 in C-HCC . The proportion 
of male patients increased from 75 .5% to 79 .2% in B-HCC 
and decreased from 62 .6% to 60 .3% in C-HCC . BMI did not 
change significantly in both two groups . Five-year survival rates 
after the initial treatment improved from 71 .6% to 78 .5% in 
B-HCC and 52 .4% to 59 .5% in C-HCC . Five-year survival rates 
were extremely good in B-HCC with NAs (90 .3%) and C-HCC 
with SVR (88 .0%) at the initial diagnosis . Conclusions: HCC 
patients with viral suppression or eradication showed excellent 
outcome when diagnosed small in size .
Disclosures:
Ryosuke Tateishi - Grant/Research Support: Kyowa Hakko Kirin Co ., LTD .; 
Speaking and Teaching: Taisho Pharmaceutical Co, LTD ., Bayer Yakuhi, Ltd ., 
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ences Co ., Ltd ., MSD K .K ., Sumitomo Dinippon Pharma Co ., Ltd ., Covidien 
Japan Inc ., Wako Pure Chemical Industries, Ltd .
Yoshinari Asaoka - Grant/Research Support: Kyowa Hakko Kirin Co . Ltd .; Speak-
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1309
Phenotypical characterization of intrahepatic cholangio-
carcinomas : the more fibrous, the less pejorative
Lorraine Blaise, Cindy Neuzillet, Jerome Cros, Nathalie Guedj, 
Miguel Albuquerque, Valerie Paradis; INSERM 1149 Beaujon Uni-
versity Hospital, Clichy, France
Introduction : Intrahepatic cholangiocarcinoma (iCC) is a rare 
liver tumor showing a growing incidence . Its prognosis is poor 
due to a late diagnosis and the lack of therapeutic options 
available . Morphologically, iCC is characterized by an abun-
dant and fibrous stroma, considered as a niche contributing 
to tumoral progression . Targeting the stroma is an attractive 
therapeutic approach . We aim to characterize stromal patterns 
from a set of iCC . Material and methods : Fifty cases of iCC, 
free from neo-adjuvant therapy, resected in Beaujon Hospital 
between 2003 and 2013, were studied . Immunohistochemistry 
(IHC) was performed on representative tissue sections, using 
anti-pan-cytokeratin, -aSMA, -LOX, -CA9, -CD31 antibodies, 
and Picrosirius staining for stroma quantification . All slides 
were scanned and automatically quantified using dedicated 
algorithms (Aperio® software) . Results : The series included 22 
men (44%) and 28 women (56%), with a median age of 61 
years . Among them, 20 patients (40%) had chronic liver dis-
ease related to metabolic syndrome (n=12), hepatitis B and C 
virus (n=5), primary sclerosing cholangitis (n=1), alcohol (n=1) 
and hemochromatosis (n=1) . The progression free survival (PFS) 
was 26 .3 months . The median tumor size was 8 cm (ranges 
1 .9-15cm) . Tumor differentiation was well (n=19), moderate 
(n=23) and poor (n=8); 76% were completely resected (R0), 
40% had perineural involvement, 76% had vascular invasion 
and 54% had satellite nodules . While tumor size (> 8 cm) 
and satellite nodules were significantly associated with shorter 
PFS (p<0 .03), extent of tumor stroma was associated with lon-
ger PFS (p=0 .037) . Stromal abundance was correlated with 
tumor cellularity and microvascular density (p<0 .035) without 
correlation with aSMA, LOX nor CA9 positivity . Conclusion : 
Our study shows that extent of tumor stroma is associated with 
a better prognosis by contrast to size and satellite nodules . 
Whatever its abundance, stroma displays similar phenotypical 
features regarding aSMA, LOX and CA9 .
Disclosures:
The following people have nothing to disclose: Lorraine Blaise, Cindy Neuzillet, 
Jerome Cros, Nathalie Guedj, Miguel Albuquerque, Valerie Paradis

1310
SCCA-IgM helps to identify patients at risk of long-term 
hepatocelullar carcinoma
Antonio Gil-Gómez1, Javier Ampuero2,1, Rocío Gallego-Durán1, 
Giorgio Fassina4, Maria Teresa Ferrer2, Changai Liu1, Patrizia 
Pontisso3, Manuel Romero-Gomez2,1; 1Ciberehd, Institute of Bio-
medicine of Seville, Seville, Spain; 2Inter-centre Unit of Digestive 
Diseases, Virgen del Rocío - Virgen Macarena University Hospi-
tals, Seville, Spain; 3Department of Medicine, University of Padua, 
Padua, Italy; 4Xeptagen SpA, Venice, Italy
Background: Early detection of hepatocellular carcinoma 
(HCC) still is difficult due to the lack of adequate biomark-
ers that show high sensitivity and specificity . Currently, AFP 
is the most used biomarker but the real impact is controver-
sial . The serpin squamous cell carcinoma antigen (SCCA) is 
overexpressed in liver cancer and circulating SCCA-IgM com-
plexes have been described in patients with HCC . Aim: To 
determine the role of SCCA-IgM predicting long-term appear-
ance of HCC . Methods: Retrospective study including 217 
cirrhotic patients (Child A 73%, B 22%, C 5%) followed-up 
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prospectively every six months to screen HCC by ultrasound 
according to EASL guidelines . The overall cohort was obtained 
from Spain (71 .4% 155/217) and Italy (28 .6% (62/217) . 
Patients underwent to evaluate SCCA-IgM by ELISA (Hepa-IC, 
Xeptagen, Venice, Italy) . Patients were followed-up during 48 
months, being censored at time of the appearance of HCC . 
Results: There were 15 .2% (33/217) of HCC (an annual inci-
dence of 3 .8%) . Patients with HCC showed higher levels of 
SCCA-IgM than those without it (351+563 vs. 246+283 AU/
mL; p=0 .107) . In multivariate analysis, SCCA-IgM was inde-
pendently associated with HCC [HR 1 .01 (95%CI 1 .00-1 .02); 
p=0 .046] after adjusting by age, sex, albumin, total bilirubin, 
creatinine and platelet count . Transforming SCCA-IgM in a 
dichotomous variable by ROC analysis, a cut-off >180 AU/
mL was associated with HCC in Kaplan-Meier curve (logRank 
5 .430; p=0 .020) . Combining albumin <3,9 mg/dL (by ROC 
analysis) and SCCA-IgM >180 AU/mL, we could identify a 
high-risk group of developing HCC (30 .4%, logRank 17 .632; 
p<0 .0001) (Figure) . Conclusion: SCCA-IgM could represent a 
new biomarker for long-term HCC . The combination of SCCA-
IgM and albumin allows identifying a subgroup of patients with 
up to 30% of risk of suffering HCC within four years .

Disclosures:
The following people have nothing to disclose: Antonio Gil-Gómez, Javier 
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1311
Comparison of Staging Systems for Hepatocellular Car-
cinoma in a Multicenter US Cohort
Neehar D. Parikh1, Steven J. Scaglione2, Yumeng Li3, Corey Pow-
ell3, Olutola A. Yerokun4, Paulina Devlin1, Allyce Caines2, Sahil 
Mittal5, Amit G. Singal4; 1Division of Gastroenterology, University 
of Michigan, Ann Arbor, MI; 2Internal Medicine, Loyola University, 
Maywood, IL; 3Consulting for Statistics, Computing and Analytics 
Research, University of Michigan, Ann Arbor, MI; 4Internal Med-
icine, UT Southwestern Medical Center and Parkland Health and 
Hospital System, Dallas, TX; 5Internal Medicine, Baylor College of 
Medicine, Houston, TX
Hepatocellular carcinoma (HCC) is a highly morbid malig-
nancy, which is rising in incidence in the US . Stage at diagno-
sis is typically predictive of prognosis and treatment allocation, 
however several staging systems exist . The Barcelona Clinic 
Liver Cancer (BCLC) system is the most widely endorsed, how-
ever several recently published staging systems have not been 
validated in US cohorts . We aimed to compare 5 staging sys-
tems in a multicenter US cohort of patients with HCC . We 
identified patients diagnosed with HCC between June of 2012 

and May of 2013 at 4 health centers in the US . We tested 
the discriminant ability of the BCLC, ITA .LI .CA, Hong Kong 
Liver Cancer (HKLC), Cancer of the Liver Italian Program (CLIP), 
and the Model to estimate survival in ambulatory patients with 
hepatocellular carcinoma (MESIAH) systems . We calculated C 
indices, Akaike Information Criterion(AIC), and discriminatory 
ability linear trend X2 . A total of 320 patients met inclusion 
criteria for the analysis . The cohort was predominantly male 
(75 .3%), white (48 .8%) with a mean age of 61 .0 ± 9 .4 . The 
most common etiology of liver disease was hepatitis C (48 .8%) 
and the majority of patients had Child Pugh class A liver 
disease (48 .3%; CTP B 34 .1%; CTP C 17 .6% .) The median 
ECOG score was 1 (IQR: 0-1 .) The median number of tumors 
was 1 (IQR: 1-3) and 22 .5% had vascular invasion . 22 .5% 
of patients received a curative therapy and 46 .3% of patient 
received a palliative locoregional or systemic therapy . Mean 
follow-up was 382 ± 302 days and overall 1-year survival 
was 58 .8% . The discriminant ability of the staging systems is 
shown in the Table . The HKLC had the highest C index and 
the MESIAH score showed the best combination of C index, 
AIC, and discriminatory ability linear trend X2 . The CLIP and 
the ITA .LI .CA systems also performed well, however they were 
inferior to the MESIAH system in all characteristics . The poorest 
performing staging system in our cohort was the BCLC . In a 
multicenter cohort of patients with HCC, the HKLC and MESIAH 
prognostic staging systems provided the best discriminant abil-
ity .
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1312
Treatment-integrated Nomogram of the Barcelona Clinic 
Liver Cancer System for Patients with Hepatocellular 
Carcinoma
Chia-Yang Hsu2,1, Po-Hong Liu2,3, Alhareth Al Juboori1, Ya-Ju 
Tsai4, Teddy S. Nagaria6, Teh-Ia Huo2,5; 1Internal Medicine, Uni-
versity of Nevada School of Medicine Reno, Reno, NV; 2Medi-
cine, Taipei Veterans General Hospital, Taipei, Taiwan; 3Faculty 
of Medicine, National Yang-Ming University, Taipei, Taiwan; 
4Medicine, Renown Regional Medical Center, Reno, NV; 5Institute 
of Pharmacology, National Yang-Ming University School of Med-
icine, Taipei, Taiwan; 6LABORATORY MEDICINE AND PATHOBI-
OLOGY, University of Toronto, Toronto, ON, Canada
Purpose: The nomogram of Barcelona Clinic Liver Cancer 
(BCLC) has been proposed recently . Primary anti-cancer 
treatments have been associated with the overall outcome of 
hepatocellular carcinoma (HCC) patients . This study aims to 
generate a treatment-integrated nomogram of BCLC system 
to provide better prognostic prediction for patients with HCC . 
Methods: A total of 3,371 patients were randomly grouped 
into derivation (n=2,247) and validation (n=1,124) sets . The 
beta coefficients from multivariate Cox proportional hazards 
model were used to generate the nomogram from tumor bur-
den, cirrhosis, performance status (PS) and primary anti-cancer 
treatments . Concordance indices, calibration plots and Akaike 
information criterion were used to evaluate the performance 
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of nomogram . Results:  By adding up nomogram points from 
the Cox regression model, every patient had an individualized 
nomogram number (0 to 30); and predicted survival at 3 and 
5 years were calculated (Fig . 1) . The derivation and valida-
tion sets had the same concordance index of 0 .774 (95% 
confidence interval: 0 .717-0 .826, 0 .656-0 .874, respectively) . 
The calibration plots were close to the 45-degree line for 3- 
and 5-year survival prediction of BCLC stages 0-C patients . 
Validation group patients divided into 10 subgroups by using 
the nomogram of original BCLC system and the treatment-inte-
grated nomogram were used to evaluate the prognostic effect 
of integrating primary anti-cancer treatments . Compared to the 
nomogram of original BCLC system, the treatment-integrated 
nomogram of BCLC had better homogeneity, discriminatory 
ability and smaller Akaike information criterion . Conclusions: 
Integrating primary anti-cancer treatments into the BCLC stag-
ing system provides better individualized survival prediction .

Disclosures:
The following people have nothing to disclose: Chia-Yang Hsu, Po-Hong Liu, 
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1313
Can sorafenib increase survival for recurrent hepatocel-
lular carcinoma after liver transplantation?
Eun Ju Cho, Seong Hee Kang, Hyeki Cho, Young Youn Cho, 
Jeong-Hoon Lee, Su Jong Yu, Yoon Jun Kim, Jung-Hwan Yoon; 
Internal Medicine and Liver Research Institute, Seoul National Uni-
versity College of Medicine, Seoul, Korea (the Republic of)
Objectives: The efficacy of sorafenib in post liver transplan-
tation (LT) era has been rarely studied . The aim of this study 
was to evaluate the efficacy of sorafenib in patients with HCC 
recurrence after LT . Methods: Consecutive patients who devel-
oped HCC recurrence after LT were included . Treatment out-
come was investigated in terms of survival from recurrence or 
from untreatable presentation/progression (UP) by Cox regres-
sion analyses with event times left-truncated at the time of UP . 
Results: Of a total of 90 patients, 45 received sorafenib treat-
ment (31 sorafenib, 14 sorafenib and second line cytotoxic 
chemotherapy) and 45 received cytotoxic chemotherapy or 
best supportive care only (20 cytotoxic chemotherapy, 25 best 
supportive care) . The baseline characteristics of two groups 
were well balanced, with treatment period related imbalances 
regarding mTOR-based immunosuppression and number of 
treatment after recurrence, significantly higher in the sorafenib 
group . Survival after recurrence was not significantly different 
between two groups . However, in patients who developed 
extrahepatic metastases without intrahepatic recurrence, those 
treated with sorafenib and/or systemic chemotherapy showed 
a better survival rate than those receiving best supportive care 

only (median survival from recurrence: 18 .1 vs . 4 .2 months, 
HR=0 .18, P=0 .003; median survival from UP: 19 .4 vs . 4 .5 
months, HR=0 .07, P=0 .001) . In the multivariate analysis, 
the only factor associated with survival after HCC recurrence 
was treatment with sorafenib and/or cytotoxic chemotherapy 
(HR=0 .07; P=0 .001) . On the contrary, neither sorafenib nor 
cytotoxic chemotherapy demonstrated meaningful efficacy in 
patients who developed intrahepatic recurrence with/with-
out extrahepatic metastases . Conclusions: In patients with 
post-transplant HCC recurrence, sorafenib seems to be effec-
tive in extrahepatic metastatic tumor; however, it has limited 
efficacy in the treatment of intrahepatic recurrence .

Disclosures:
Yoon Jun Kim - Grant/Research Support: Bristol-Myers Squibb, Roche, JW Cre-
agene, Bukwang Pharmaceuticals, Handok Pharmaceuticals, Hanmi Pharma-
ceuticals, Yuhan Pharmaceuticals; Speaking and Teaching: Bayer HealthCare 
Pharmaceuticals, Gilead Science, MSD Korea, Yuhan Pharmaceuticals, Samil 
Pharmaceuticals, CJ Pharmaceuticals, Bukwang Pharmaceuticals, Handok Phar-
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Insulin resistance assessment is useful in risk stratifica-
tion of hepatocellular carcinoma in chronic hepatitis B 
patients
Jung Hee Kim1, Dong Hyun Sinn1, Geum-Youn Gwak1, Wonseok 
Kang1, Yong-Han Paik1, Moon Seok Choi1, Joon Hyeok Lee1, 
Kwang Cheol Koh1, Seung Woon Paik1, Byung Chul Yoo2; 1sam-
sung medical center, Seoul, Korea (the Republic of); 2Konkuk uni-
versity, Seoul, Korea (the Republic of)
Background and Aim: We analyzed whether insulin resis-
tance (IR) assessed by homeostasis model assessment index 
(HOMA2-IR) can risk-stratify hepatocellular carcinoma (HCC) 
risk in patients with chronic hepatitis B virus (HBV) infection . 
Methods: A total of 1,696 chronic HBV infected patients [age: 
50 .0 ± 7 .8, male = 964 (56 .8%)] were analyzed . HOMA2-IR 
was calculated using C-peptide and fasting blood glucose 
levels . The risk of developing HCC was compared based on 
HOMA2-IR values . Results: During a median of 5 .0 years of fol-
low-up (min-max: 1 .0 – 10 .5 years), 24 patients (1 .4%) devel-
oped HCC . HOMA-2 IR was a significant factor associated 
with HCC development in un-adjusted [Hazard ratio (HR) (95% 
confidence interval (CI)]: 2 .82 (1 .10-7 .25), P = 0 .032), and 
multivariable-adjusted model [HR (95%CI): 3 .25 (1 .13-9 .31), 
P = 0 .028] HCC risk was higher when HOMA-IR index was ≥ 
1 .2 than < 1 .2 [HR (95% CI): 3 .17 (1 .16-8 .68), P = 0 .025, 
adjusted for age, sex, cirrhosis, HBV DNA levels] . The HCC 
incidence rate was constantly higher when HOMA-IR index 
was ≥ 1 .2 compared to patients with HOMA-IR < 1 .2 for a 
clinically relevant subgroups analyzed, including those without 
overt diabetes (2 .1% vs . 0 .6% at 5-years, P = 0 .028) or those 
without metabolic syndrome defined by Adult Treatment Pannel 
III criteria (2 .7% vs . 0 .6% at 5-years, P = 0 .004) . Conclusion: 
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HOMA2-IR was associated with the risk of HCC, indicating 
that HOMA2-IR can be useful tool for stratifying individual risk 
for HCC in chronic HBV-infected patients .

Disclosures:
The following people have nothing to disclose: Jung Hee Kim, Dong Hyun Sinn, 
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The Substantial Relationship between Hepatitis B (HBV) 
and Hepatocecullar carcinoma (HCC): A cross-sectional 
analysis of HBV and HCC rates from the World Health 
Organization (WHO) database
Eduardo Rodriguez1, Danlu Wang1, Lisa Giscombe1, Elie Don-
ath1, Francisco Ramirez2, Elizabeth J. Carey2; 1University of Miami 
Palm Beach Campus, West Palm Beach, FL; 2Mayo Clinic, Scott-
sdale, AZ
Introduction The underlying pathogenesis of Hepatitis B virus 
(HBV) in hepatocellular carcinoma (HCC) is a highly elabo-
rated process through which HBV patients develop HCC with 
minimal underlying liver damage . This contrasts with other 
predisposing conditions to HCC (like alcoholism (EtOH) or 
chronic Hepatitis C virus (HCV) infection), where HCC is usu-
ally preceded by fibrosis/cirrhosis . Several risk factors have 
been linked to HCC and yet little is known about how well 
they correlate with HCC in comparison to other risk factors . As 
HBV infection can bypass fibrosis/cirrhosis to directly cause 
HCC, our working theory was that it would be more highly 
correlated with HCC than these other risk factors . Methods 
A cross-sectional analysis of 2002 World Health Organiza-
tion (WHO) databases was carried out in which HCC was 
the dependent variable and the other predictors of interest 
included HBV/HCV prevalence, gender, diabetes, EtOH, pop-
ulation size, income, total cholesterol, systolic blood pressure 
(SBP), body mass index (BMI), average kilocalorie consump-
tion, average physical activity and smoking . An interaction 
analysis was also carried out to assess the HCC-HBV relation-
ship with the variables mentioned, as well as by grouping HBV 
prevalence country data into regions of interest (Eastern Asia, 
Middle East, Latin America, North America/Western Europe, 
Africa, and Eastern Europe) . Multivariate linear regression 
using Stata 14 was carried out to assess these relationships . 
Results HBV was found to be predictive of HCC . Among males, 
for each additional 1,000 HBV cases, an additional 1 .3 cases 

(95% CI 0 .80-1 .85, p<0 .0001) of HCC could be expected . 
Among females, a similar relationship was evident (0 .4 addi-
tional cases of HCC for each 1,000 patients with HBV, 95% 
CI 0 .13-0 .69, p=0 .004) . Model covariates included income, 
population size, EtOH, mean cholesterol levels, mean SBP and 
mean BMI . All other risk factors were similarly assessed and 
no statistically significant relationships were noted . In terms of 
interaction effects, the most significant relationship was evident 
at a regional level where North America/Western Europe had 
the strongest correlation between HCC and HBV prevalence . 
Conclusion HBV was found to be highly predictive of HCC, 
even after controlling for all other predictors of interest . This 
relationship was in stark contrast to the other predisposing 
conditions of HCC - many of which actually showed a negative 
relationship with HCC . We believe this was related to the fact 
that HBV is truly the strongest predisposing condition to HCC . 
However, we cannot rule out the possibility of an ecological 
fallacy potentially contributing to these results .
Disclosures:
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Surgical Management of Recurrent Intrahepatic Cholan-
giocarcinoma; Predictors, Adjuvant Chemotherapy, and 
Surgical Therapy for Recurrence: A Multi-Institutional 
Study by the Kyushu Study Group of Liver Surgery
Yo-ichi Yamashita1,2, Ken Shirabe2, Toru Beppu2, Susumu Eguchi2, 
Atsushi Nanashima2, Masayuki Ohta2, Shinichi Ueno2, Kazuhiro 
Kondo2, Kenji Kitahara2, Masayuki Shiraishi2, Yuko Takami2, 
Tomoaki Noritomi2, Kohji Okamoto2, Yoshito Ogura2, Hideo 
Baba1, Hikaru Fujioka2; 1Gastroenterological Surgery, Kumamoto 
University, Kumamoto, Japan; 2Kyushu Study Group of Liver Sur-
gery, Kumamoto, Japan
Objective: Our objectives were to identify predictors of the 
recurrence of intrahepatic cholangiocarcinoma (ICC), and 
evaluate the survival benefit of adjuvant chemotherapy and 
surgical treatment for ICC recurrence . Methods: A multi-institu-
tional retrospective study was performed in 356 patients with 
ICC who underwent curative surgery at one of 14 institutions 
belonging to the Kyushu Study Group of Liver Surgery . Results: 
A total of 214 patients (60%) had recurrence . The predictors of 
ICC recurrence were as follows: positive for pathological intra-
hepatic metastasis (im), positive for lymph node metastasis (n), 
positive for pathological lymphatic infiltration (ly), pathological 
bile duct invasion (b), and the tumor size≥4 .4 cm . Adjuvant 
chemotherapy was administrated to 120 patients (34%), and 
in the patients with im or tumor size≥4 .4 cm, adjuvant chemo-
therapy showed a survival benefit . Only 37 patients (17%) 
underwent surgical treatment for ICC recurrence . The surgical 
treatments resulted in a good 5-year survival rate (44%), which 
is similar to the rate obtained by the first operation for primary 
ICC . The prognosis of patients with primary im after the sec-
ond operation was significantly worse (5-year survival 18%) 
compared to the patients without primary im . Conclusions: The 
predictors for ICC recurrence are as follows: im (+), n (+), ly 
(+), b (+), and the tumor size≥4 .4 cm . Adjuvant chemotherapy 
for patients with im or the tumor size≥4 .4 cm has a survival 
benefit . Surgical treatment for ICC recurrence resulted in a 
44% 5-year survival rate . Primary im+ should be considered 
a contraindication for surgical treatment for ICC recurrence . 
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1317
Metabolic disorders across hepatocellular carcinoma in 
Italy.
Filomena Morisco1, Maria Guarino1, Maria R. Valvano2, Nicola 
Caporaso1, Fabio Farinati3, Edoardo G. Giannini4, Francesca 
Ciccarese5, Fabio Piscaglia6, Gian Ludovico Rapaccini7, Mari-
ella Di Marco8, Eugenio Caturelli9, Marco Zoli6, Franco Borzio10, 
Rodolfo Sacco11, Calogero Cammà12, Martina M. Felder13, Anto-
nio Gasbarrini7, Gianluca Svegliati-Baroni14, Francesco G. Fos-
chi15, Gabriele Missale16, Alberto Masotto17, Roberto Virdone18, 
Franco Trevisani6; 1Department of Clinical Medicine and Surgery, 
Gastroenterology Unit, University of Naples “Federico II”, Naples, 
Italy; 2Divisione di Gastroenterologia,, Ospedale Casa Sollievo 
Sofferenza, IRCCS, San Giovanni Rotondo, Italy; 3Università di 
Padova, Padova, Italy; 4Università di Genova, Genova, Italy; 5Poli-
clinico San Marco, Zingonia, Italy; 6Università di Bologna, Bolo-
gna, Italy; 7Università Cattolica di Roma, Roma, Italy; 8Azienda 
Ospedaliera Bolognini, Seriate, Italy; 9Ospedale Belcolle, Vit-
erbo, Italy; 10Ospedale Fatebenefratelli, Milano, Italy; 11Azienda 
Ospedaliero-Universitaria Pisana, Pisa, Italy; 12Università di Pal-
ermo, Palermo, Italy; 13Ospedale Regionale di Bolzano, Bolz-
ano, Italy; 14Università Politecnica delle Marche, Ancona, Italy; 
15Ospedale per gli Infermi di Faenza, Faenza, Italy; 16Azienda 
Ospedaliero-Universitaria di Parma, Parma, Italy; 17Ospedale 
Sacro Cuore Don Calabria, Negrar, Italy; 18Azienda Ospedaliera 
Ospedali Riuniti Villa Sofia-Cervello, Palermo, Italy
Background and aims: Metabolic disorders, such as obesity 
and diabetes, are well known risk factors for hepatocellular car-
cinoma (HCC) . Conversely, the impact of metabolic disorders 
on natural history of HCC patients, independently from the eti-
ology of liver disease, is not well established . This study aimed 
at evaluating the relationship among metabolic disorders, clin-
ical presentation, tumor staging and survival of patients with 
HCC . Methods: We retrospectively analyzed the Italian Liver 
Cancer (ITA .LI .CA) database regarding 839 patients with HCC 
and with metabolic data at cancer diagnosis prospectively col-
lected from 2009 to 2014 .The following metabolic risk factors 
(RFs) were analyzed: BMI ≥ 25, diabetes, arterial hypertension, 
hypercholesterolemia and hypertriglyceridemia . According to 
these features, patients were divided into 3 groups: 0-1 met-
abolic RFs, 2 metabolic RFs, 3-5 metabolic RFs . Results: As 
compared with patients with 0-1 metabolic RFs, patients with 3 
or more RFs showed lower percentage of diagnosis on surveil-
lance programs (p 0 .021), larger main HCC nodule (p 0 .038), 
better liver function (percentage of patients with Child-Pugh A 
and MELD <10, p 0 .007 and p 0 .003, respectively), higher 
percentage of metastases (p 0 .024), and lower percentage of 
portal vein thrombosis (p 0 .010) . The BCLC stage and treat-
ment options were equally distributed among the 3 groups . 
The only significant difference was the less frequent access to 
locoregional therapy and/or TACE of BCLC stage B patients 
with 3 or more RFs as compared with the counterpart with 0-1 
metabolic RFs (p 0 .012) . The survival analysis did not show sta-
tistically significant difference among the 3 groups, both for the 
overall survival and for the survival according to BCLC stage 
and/or treatment option . Conclusions: Our study, conducted 
on a large series of patients with HCC managed in the “real 
world” of clinical practice, suggests that the presence of met-
abolic disorders shapes the clinical presentation of HCC but 
do not seem to play a major role in setting the patient survival .
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Nucleos(t)ide analogues improved survival of CHB-re-
lated HCC patients
Wang Yun1, Xiaogang Xiang1, Liwen Chen1, ZhuJun Cao1, Hui-
juan Zhou1, Weiliang Tang1, Jie Lu1, Lanyi Lin1, Qing Xie1, Shisan 
Bao2, Hui Wang1; 1Department of Infectious Diseases, Ruijin Hos-
pital, Shanghai Jiaotong University School of Medicine., Shanghai, 
China; 2Discipline of Pathology, School of Medical Sciences and 
Bosch Institute, Charles Perkins Centre,, Sydney, NSW, Australia
Background: CHB related hepatocellular carcinoma (HCC) is 
still a major challenge, despite decades of extensive research . 
The influence of nucleos(t)ide analogues (NAs) in development 
of CHB-related HCC remains to be explored . Aim: The aim of 
the current study was to investigate if NAs reduce the severity 
and progression of CHB-related HCC . Methods: The outcomes 
of 532 identified CHB-related HCC patients with/without 
NAs were investigated . Comparison was conducted among 
the overall survival of CHB-related HCC patients, NAs naïve 
(n=156), NAs received post-HCC (n=258) and NAs sustained 
(n=118) . Among 532 CHB-related HCC patients, only 469 
had exact HBV DNA records at the time of diagnosed HCC, 
who were further divided into low viral load group (HBV DNA 
<104 copies/ml) (n=243) and high viral load group (HBV 
DNA ≥104 copies/ml) (n=226) . Results: Among 532 original 
identified patients between 2008 and 2015, there were 118 
or 414 CHB-related HCC with or without NAs therapy . BCLC 
scores, serum level of ALT/AST and HBV DNA were compared . 
In the follow-up period, the survival period of CHB-related HCC 
patients with sustained NAs is significantly longer than that 
with NAs post-HCC and NAs naïve (p<0 .05) . NAs post-HCC 
treatment improved the survival of both low and high viral 
load CHB-related HCC patients, compared to that without NAs 
(p<0 .05) . Conclusion: NAs reduced severity of CHB-related 
HCC patients . Sustained NAs is an important factor associated 
with the extended survival of CHB-related HCC patients .
Disclosures:
The following people have nothing to disclose: Wang Yun, Xiaogang Xiang, 
Liwen Chen, ZhuJun Cao, Huijuan Zhou, Weiliang Tang, Jie Lu, Lanyi Lin, Qing 
Xie, Shisan Bao, Hui Wang

1319
Patients’ misconceptions about surveillance for hepato-
cellular carcinoma: Education is needed
Suzanne van Meer, Faydra I. Lieveld, Karel J. van Erpecum; Uni-
versity Medical Center Utrecht, Utrecht, Netherlands
Background and aims: Current guidelines advise surveillance 
for hepatocellular carcinoma (HCC) in high-risk patients . How-
ever, there is widespread underuse of HCC surveillance in 
clinical practice . Patient knowledge and involvement in deci-
sion-making are associated with higher HCC surveillance 
rates . We therefore explored patients’ expectations of HCC 
surveillance . Methods: 120 consecutive patients who visited 
our outpatient clinic in 2015 and underwent regular HCC sur-
veillance (ultrasound with or without AFP at an approximately 
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6-month interval) were asked to fill in a 7-item questionnaire 
regarding their perceptions on HCC surveillance . Furthermore, 
expectations of 7 Dutch experts in the field of hepatology were 
evaluated based on a similar questionnaire . Results: In total, 
111 high-risk patients for HCC with underlying chronic liver 
disease filled in the questionnaire (response rate 92%) . Of 
these patients, 91 had cirrhosis due to alcohol (n=14), hepa-
titis B (n=11), hepatitis C (n=32), NASH (n=11) or other risk 
factors (n=23), and 20 were non-cirrhotic but with increased 
HCC risk due to hepatitis B (n=18) or F3 fibrosis in hepati-
tis C (n=2)) . In contrast to current knowledge, most patients 
think that: 1 . performing regular surveillance can prevent HCC 
development, 2 . HCC is always detected by ultrasound, and 
3 . surveillance is only indicated if patients have complaints . In 
multivariate logistic regression analyses (included variables: 
education level, gender, age, social-economic status, etiology 
of underlying liver disease, presence of cirrhosis, number of 
performed surveillance tests) only lower education level was 
an independent predictor of misconception . Second, patients 
largely underestimate HCC-related mortality rates . Nearly 50% 
of patients think that curative treatment is still possible in ≥40% 
of HCC cases detected without surveillance . Furthermore, many 
patients believed that surveillance reduces the risk of HCC 
deaths by ≥70% . Lower education level was no predictor for 
misconceptions about HCC-related mortality . Expectations of 
Dutch experts in the field of hepatology were markedly lower 
than patients’ expectations . For example, most experts thought 
that surveillance in the current form does not lower HCC-related 
mortality at all . Conclusion: In conclusion, there is a profound 
discrepancy between patients’ expectations of HCC surveil-
lance and real benefits in clinical practice . In the current era 
of increased awareness and doctors’ obligations to provide 
adequate information about benefits and risk, better education 
on HCC surveillance is needed in high-risk patients with under-
lying chronic liver disease .
Disclosures:
Karel J . van Erpecum - Advisory Committees or Review Panels: Bristol Meyers 
Squibb, Abbvie, Janssen Cilag, Gilead; Consulting: abbvie; Grant/Research 
Support: abbvie, gilead, Janssen Cilag
The following people have nothing to disclose: Suzanne van Meer, Faydra I . 
Lieveld

1320
Intrahepatic Cholangiocarcinoma Presenting as LI-RADS 
5 “HCC”
Raja Koteswar Dhanekula, Donald G. Mitchell, John L. Farber, 
Ashwin Sama, Jesse Civan; Thomas Jefferson University, Philadel-
phia, PA
Background: If within the Milan Criteria, hepatocellular carci-
noma (HCC) can be cured by liver transplantation . By contrast, 
intrahepatic cholangiocarcinoma (ICC) is a contra-indication 
to liver transplantation due to high rates of recurrent cancer 
after liver transplantation . Under current United Network for 
Organ Sharing (UNOS) / Organ Procurement and Trans-
plantation Network (OPTN) policy, transplant priority can 
be allocated if radiographic findings satisfy OPTN-5 criteria 
for imaging diagnosis of HCC . The Liver Imaging Reporting 
and Diagnostic System (LI-RADS) 5 criteria, synonymous with 
OPTN-5, is thought to reflect a near 100% positive predictive 
value for HCC . Our center has noted a series of patients with 
unexpected histological findings of cholangiocarcinoma that 
had been categorized radiographically as LI-RADS 5 lesions . 
Methods: For this single center retrospective chart review, we 
identified cases of biopsy-proven cholangiocarcinoma from 
our center’s pathology database from June 2011 through Sep-
tember 2015 . We reviewed corresponding electronic medical 

records, including pathology reports and cross-sectional imag-
ing reports . For cases in which a lesion was designated as 
LI-RADS 5 on cross-sectional imaging but proven histologically 
to be cholangiocarcinoma, the images were independently 
retrospectively reviewed by an expert abdominal MRI radiol-
ogist with over 30 years of experience, and over 5 years of 
experience with LI-RADS in particular, to determine whether the 
LI-RADS 5 classification was correct . Pathological specimens 
pertaining to these patients were independently retrospectively 
reviewed by a dedicated liver pathologist . Results: We identi-
fied 98 cases of biopsy-proven cholangiocarcinoma . Of these, 
5 had presented as intrahepatic tumors that had been desig-
nated LI-RADS 5 . In the remaining 93 cases either: no imaging 
was available, the tumor was extrahepatic, or the lesion was 
classified as other than LI-RADS 5 (including designations of 
LI-RADS 3, 4 or M) . Of the 5 cases in which an intrahepatic 
cholangiocarcinoma was designated LI-RADS 5, histology was 
based on resection of the entire tumor in 3 cases, and on core 
biopsy in 2 cases . Discussion: Although the OPTN-5 / LI-RADS 
5 classification is thought to carry a near 100% positive pre-
dictive value for the diagnosis of HCC, we identified a series 
of patients with intrahepatic HCC categorized as LI-RADS 5 
lesions . In evaluation of patients with radiographic evidence 
of HCC for liver transplantation, consideration of intrahepatic 
cholangiocarcinoma on the differential must be maintained .
Disclosures:
The following people have nothing to disclose: Raja Koteswar Dhanekula, Don-
ald G . Mitchell, John L . Farber, Ashwin Sama, Jesse Civan

1321
Prognostic values of inflammation and immune-based 
scores in patients with hepatocellular carcinoma who 
undergo transarterial chemoembolization
Eun Ju Cho, Su Jong Yu, Hyeki Cho, Seong Hee Kang, Young 
Youn Cho, Jeong-Hoon Lee, Yoon Jun Kim, Jung-Hwan Yoon; Inter-
nal Medicine, Seoul National University Hospital, Seoul, Korea 
(the Republic of)
Objectives: We investigated whether baseline inflammation 
and immune-based scores predict prognosis of hepatocellular 
carcinoma (HCC) patients treated with transarterial chemoem-
bolization (TACE) . Methods: A total of 615 consecutive patients 
with HCC who had undergone TACE as initial treatment were 
included from a prospective cohort . The systemic immune 
inflammation index (SII) defined as (platelet count × neutro-
phil)/lymphocyte, neutrophil–lymphocyte ratio (NLR), plate-
let–lymphocyte ratio (PLR) were analyzed with regard to their 
associations with disease progression and survival . Results: All 
of the tested inflammation/immune-based scores were signifi-
cantly associated with overall survival in the univariate analy-
sis . In the multivariate analyses, SII levels were independent risk 
factors for poorer survival together with BCLC stage, serum AFP 
levels, maximum tumor size, and Child-Pugh score . The hazard 
ratio of death for each increase in SII level was 3 .483 (95% 
confidence interval, 1 .971–6 .156; p<0 .001) . Furthermore, SII 
significantly improved discrimination function of BCLC stage 
in predicting overall survival . Conclusions: High baseline SII 
independently correlated with poorer OS in patients with HCC 
who underwent TACE .
Disclosures:
The following people have nothing to disclose: Eun Ju Cho, Su Jong Yu, Hyeki 
Cho, Seong Hee Kang, Young Youn Cho, Jeong-Hoon Lee, Yoon Jun Kim, Jung-
Hwan Yoon
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Hepatocellular Carcinoma is Associated with Highest 
Inpatient Post-Operative Mortality Amongst GI Cancers
George Cholankeril1,2, Ryan B. Perumpail3, Eric R. Yoo4, Pon-
nandai Somasundar5, Aijaz Ahmed3; 1Internal Medicine, Roger 
Williams Medical Center, Providence, RI; 2Internal Medicine, 
Boston University School of Medicine, Boston, MA; 3Division of 
Gastroenterology and Hepatology, Stanford University School of 
Medicine, Stanford, CA; 4Medicine, University of Illinois College 
of Medicine, Chicago, IL; 5Surgical Oncology, Roger Williams 
Medical Center, Providence, RI
Background: Data are limited regarding the inpatient post-op-
erative mortality and associated risk factors for gastrointestinal 
malignancies . We evaluated the outcomes in GI malignan-
cies after specific cancer-directed surgery . Methods: Using 
the Healthcare Utilization Project-National Inpatient Sample 
(HCUP-NIS) we evaluated age-specific inpatient mortality and 
associated independent risk factors after cancer-directed sur-
gery in GI malignancies from 2004-2013 . GI malignancies 
were categorized as 1) colon cancer 2) esophageal cancer 
3) gastric cancer 4) hepatocellular carcinoma (HCC) 5) pan-
creatic cancer 6) anorectal cancer 7) other GI cancers . All 
patients underwent site-specific cancer directed surgery during 
their hospitalization . Patients with cancer-directed surgery at 
more than one site were excluded . Multivariate analysis ana-
lyzing risk factors associated with mortality included demo-
graphic information (age, gender, ethnicity, insurance type) 
and clinical comorbidities which were controlled for severity of 
disease using the Elixhauser comorbidity index . All multivariate 
logistic and linear regression was performed . Results Over-
all from 2004-2013, 276,771 patients underwent cancer-di-
rected surgery for GI malignancies . Although HCC (n=1,535, 
0 .6%) constituted the smallest proportion of hospitalizations, it 
was associated with highest inpatient mortality (6 .4%) followed 
by esophageal (5 .4%) and gastric cancers (4 .4%) (Table) . 
Post-operative HCC patients were significantly younger than 
all other post-operative GI malignancy patients (56 .5 years vs . 
67 .2 years, p < 0 .001) . In our multivariate analysis, HCC was 
associated with the highest likelihood for inpatient mortality 
(reference, colon cancer; HCC OR, 1 .6; 95% CI: 1 .3-2 .0, p = 
0 .004) . In our sub-analysis of post-operative HCC patients, we 
noted advancing age to be a significant predictive risk factor 
for mortality (reference, age < 65; 65-74, OR, 2 .4; 75-84, 
OR, 6 .3; > 85, OR, 28 .3; p < 0 .01) . Conclusion HCC rep-
resents the highest inpatient mortality particularly in the elderly . 
With the incidence of HCC expected to rise rapidly in the 
elderly, measures must be taken to optimize the care of this 
at-risk population .

Disclosures:
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Eric R . Yoo, Ponnandai Somasundar

1323
Defining Optimal Follow-up Intervals for Hepatocellular 
Carcinoma: What Should the Cost-effective Standard 
Be?
Meghan NeSmith, Khashayar Farsad, Justine Hum, Laurence 
Moore, Catherine Degnin, Yiyi Chen, Willscott E. Naugler, C. 
Kristian Enestvedt, Alice Fung, Nima Nabavizadeh, Charles R. 
Thomas, Janice Jou; Oregon Health and Science University, Port-
land, OR
Background: Multidisciplinary and multimodality treatments are 
the current standard of care for management of hepatocellu-
lar carcinoma (HCC) . The optimal follow-up interval for HCC 
patients undergoing various treatments is unclear . The aim of 
this study was to determine time to recurrence in HCC after 
initial treatment to facilitate determination of optimal surveil-
lance intervals . Methods: All patients with BCLC A HCC pre-
sented at a tertiary referral center’s multidisciplinary liver tumor 
board from 1/2010-7/2015 were included . Recurrence was 
defined as presence of tumor after completion of primary treat-
ment on follow-up imaging . Time to recurrence was defined 
as the interval between completion of primary treatment and 
first recurrence on follow-up imaging . Patients were grouped 
by primary treatment: TACE/Ablation or Ablation only (group 
1), TACE/resection or resection only (group 2), TACE/radia-
tion or radiation only (group 3), TACE, TACE/Y-90 or Y-90 
only (group 4) . Kaplan Meier Curves were generated to reflect 
time to recurrence . Cox proportional hazards were used to 
identify predictors of recurrence . Results: Overall, 133 patients 
were included, of which 49 .6% (n=66) had recurrence of 
HCC . Among recurrences, 56 .1 % (n=37) fell outside Milan 
criteria and 75 .8% (n=50) underwent additional treatment . 
In all patients, 15 .8% (n=22) eventually underwent liver trans-
plantation . There were low rates of recurrence by 3 months 
in groups 1 and 3 (6 .3%, 5% respectively) . In group 2, there 
was 1 recurrence by 3 months with no further recurrences by 6 
months . In group 4, there was a higher recurrence rate within 3 
months (18 .3%, P<0 .01 across all groups, Table 1) . With non-
HCV, non-NASH liver disease as the comparison, NASH-re-
lated HCC (HR=6 .4) and HCV-related HCC (HR=2 .8) were 
more likely to have recurrence, P<0 .01 across all groups . Con-
clusions: With TACE alone or in combination with Y-90, early 
surveillance imaging within 3 months may be of benefit given 
the higher recurrence rate . There were fewer early recurrences 
with ablation, resection, or radiation; thus surveillance imaging 
after completion of initial treatment could be extended beyond 
3 months . NASH patients were more likely to have recurrence 
as compared to other etiologies of liver disease . A personal-
ized approach to HCC surveillance after primary treatment 
based on stage, treatment modality, and etiology should be 
developed to optimize cost-effective care .

Disclosures:
Khashayar Farsad - Grant/Research Support: Guerbet, Terumo
The following people have nothing to disclose: Meghan NeSmith, Justine Hum, 
Laurence Moore, Catherine Degnin, Yiyi Chen, Willscott E . Naugler, C . Kristian 
Enestvedt, Alice Fung, Nima Nabavizadeh, Charles R . Thomas, Janice Jou
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Unusually High HCC Rates Among Patients With HCV 
Cirrhosis After Treatment With Direct Acting Antivirals 
Sujan Ravi, Sudha Kodali, Heather Simpson, Basem Alkurdi, Bren-
dan M. McGuire, Ashwani Singal; Gastroenterology and hepatol-
ogy, UAB, Birmingham, AL
 Background: The advent of direct acting anti-viral (DAA) drugs 
has revolutionized treatment of hepatitis C virus (HCV) infec-
tion . There are anecdotal reports of hepatocellular carcinoma 
(HCC) development during or after treatment with DAA . How-
ever, data on HCC frequency after DAA treatment are scanty . 
Aim and Methods: We reviewed patients completing DAA 
treatment (04/15-02/16) for HCC development during or 
within 6 mo after HCV therapy . Results: Of all patients treated 
with DAA, 120 with cirrhosis (mean age 59 yrs ., 58% males, 
25% blacks, 90% genotype 1) were treated for 12-24 wks, 
90% with ledipasvir+sofosbuvir . Of these, 14 (12%) had prior 
HCC and remaining were HCC free . 58 patients receiving 
imaging within 6 mo of completing therapy, were older com-
pared to 62 not receiving post-treatment imaging (61±7 vs . 
57±9 yrs ., P=0 .02), and similar for gender and racial distri-
bution . Of 58 with post-treatment imaging, six (10 .3%) devel-
oped HCC during (n=1) or within 6 mo (n=5) of therapy, one 
with recurrence of HCC after successful embolization before 
starting HCV therapy . Four other patients developed suspicious 
lesions indeterminate for HCC (Table) . Patients with (n=10) and 
without (n=48) HCC or suspicious lesions did not differ on age, 
gender, and race . Of all patients treated, two did not achieve 
sustained viral response, one had HCC recurrence and other 
was HCC free at follow up . Conclusions: We observed high 
rate of new HCC development in about 10% with another 7% 
developing suspicious lesions within 6 mo of completing HCV 
therapy with DAA . This is much higher than historical annual 
HCC rate of 2-4% in patients with HCV cirrhosis . Similar obser-
vations were recently reported with unexpected high tumor 
recurrence of about 27 .6% among 58 HCC patients treated 
with curative therapy (Bruix et al J Hepatol 2016; Epub) . If 
these data are confirmed in larger prospective multicenter stud-
ies, HCV patients treated with DAA therapy may need to be 
considered for more frequent screening for HCC during and 
after completing therapy . Studies are also suggested to exam-
ine the mechanisms of development of HCC after DAA therapy .

Table 1

Disclosures:
Basem Alkurdi - Grant/Research Support: Gilead
Brendan M . McGuire - Grant/Research Support: NIH, gilead
The following people have nothing to disclose: Sujan Ravi, Sudha Kodali, 
Heather Simpson, Ashwani Singal

1325
High incidence of hepatocellular carcinoma following 
successful interferon-free antiviral therapy for hepatitis 
C associated cirrhosis
Helder Cardoso, Ana Vale, Susana Rodrigues, Regina Gonçalves, 
Andreia Albuquerque, Pedro N. Pereira, Susana Lopes, Marco 
Silva, Patrícia Andrade, Rui Morais, Rosa Coelho, Guilherme 
Macedo; Gastroenterology Department, Hospitalar Center of São 
João. Medical Faculty of the University of Porto., Porto, Portugal
Purpose: The impact of successful interferon-free antiviral ther-
apy on the hepatocellular carcinoma (HCC) risk in chronic 
hepatitis C (CHC) cirrhosis is not clear . Methods: Retrospec-
tive single-center study . From a group of 240 CHC patients 
treated with inferferon-free regimens, we evaluated all patients 
with liver cirrhosis that performed regular HCC screening after 
the start of antiviral therapy . Those with “non-characterized 
nodules” and a previous diagnosis of HCC were excluded . 
HCC diagnosis was established according to international 
guidelines . Results: We included 54 patients that were treated 
with sofosbuvir and ledipasvir for 24 weeks in 2015 . After a 
median follow-up of 12 .0 months (IQR 9 .4 - 12 .5 months), 
since viral suppression, 7 .4% were diagnosed with HCC . The 
median time for HCC development was 7 .6 months (IQR 6 .3 
- 10 .6 months), after HCV RNA undetectability . The affected 
patients had no significant differences in baseline variables 
that could be associated with an increased HCC risk (Table) . 
Conclusions: The detected HCC incidence (7 .4% in the first 
year) was higher than the previously reported for regimens 
containing interferon (1 .2-1 .4%) in cirrhotic patients achieving 
SVR . This increased incidence suggests an important role of the 
immmune system in the control of malignant cells . Nevertheless, 
these results should be confirmed in larger studies, specifically 
addressing patients with significant fibrosis .

Characteristics of the treated patients, according to HCC devel-
opment .

Abbreviations: HCC: hepatocellular carcinoma; HCV: hepatitis 
C virus; MELD: model for end-stage liver disease; APRI: AST to 
platelet ratio index . *Fisher’s exact test, 2-sided; **Mann-Whit-
ney U test; A=0 .05 .
Disclosures:
The following people have nothing to disclose: Helder Cardoso, Ana Vale, 
Susana Rodrigues, Regina Gonçalves, Andreia Albuquerque, Pedro N . Pereira, 
Susana Lopes, Marco Silva, Patrícia Andrade, Rui Morais, Rosa Coelho, Guil-
herme Macedo
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APRI as a Tool to Initiate Increased Surveillance for HCC 
in African Americans
Neha Sahni, Kirthi Lilley, Paul H. Naylor, Anupama Devara, Sarah 
Stern, Sindhuri Benjaram, Karan Mathur, Karthik Ravindran, Zara 
Hussain, Philip A. Philip, Murray N. Ehrinpreis, Milton G. Mutch-
nick; Internal Medicine, Wayne State University School of Medi-
cine, Detroit, MI
Background: Hepatocellular carcinoma (HCC) occurred in 
23% of untreated African Americans (AA) with chronic hepa-
titis C (CHC) followed for an average of 8 years in our urban 
GI clinic, but only 20% of patients had their HCC detected in 
a surveillance protocol . Given the possibility that compensated 
cirrhotic patients were not identified and therefore not entered 
into a surveillance protocol, we considered the possibility that 
the AST Platelet Index (APRI) is likely to be elevated in patients 
prior to the development of HCC . The aim of this study was to 
evaluate the hypothesis that APRI could be predictive in AA 
patients needing increased surveillance . Methods: The EMR 
of a large health care provider was used to identify patients 
with HCC between 2010 and 2014 . Race was self-reported, 
and the data was analyzed as AA or Non-AA . Minimum sur-
veillance was determined based on 1 ultrasound every 12-18 
months prior to diagnosis of HCC . APRI was calculated using 
laboratory values as ((AST/normal AST value)/(Platelets))X100 . 
Results: The 199 HCC patients identified were primarily AA 
(77%), male (78%) and with an average age of 62 years . HCV 
was more likely to be a risk factor for the development of HCC 
in AA as compared to non-AA (87% vs 60%; p<0 .005) . All 
patients regardless of etiology and with minimal surveillance 
(20% of 199) were more likely to have a small tumor (<5 cm) 
at diagnosis as compared to non-surveillance patients (48% 
vs 30%; p<0 .05) . All patients who had at least 1 APRI value 
available within 2 years of the initial diagnosis of HCC were 
identified (n= 64 out of 199 total patients) and correlation of 
elevated APRI (APRI>1 .0) with HCC was determined . An APRI 
of >1 .0 was predictive of HCC in 43 out of 53 AA patients 
(81%) and in 6 out of 11 Non-AA (54%) . When the evalua-
tion was limited to the 55 patients with HCV as the primary 
risk factor, a similar predictive value was seen (AA 39/49= 
80% vs Cau 4/6= 66%)  . Conclusions: Regardless of race, 
the majority of patients (80%) were not diagnosed in a 12-18 
month interval surveillance protocol, and 55% of surveillance 
and 70% of non-surveillance patients had non-curable (large/
multiple) tumors at diagnosis . An APRI value >1 .0, within 2 
years of tumor diagnosis was a strong predictor for the risk of 
the development of HCC in African Americans . Thus, routine 
assessment of APRI in AA patients is recommended to identify 
patients where intensive surveillance will significantly improve 
early detection of tumors .
Disclosures:
Milton G . Mutchnick - Grant/Research Support: Gilead; Speaking and Teaching: 
Intercept, BMS, Gilead, Abbvie, CLDF, Simply Speaking Hepatitis
The following people have nothing to disclose: Neha Sahni, Kirthi Lilley, Paul 
H . Naylor, Anupama Devara, Sarah Stern, Sindhuri Benjaram, Karan Mathur, 
Karthik Ravindran, Zara Hussain, Philip A . Philip, Murray N . Ehrinpreis

1327
Surveillance for Hepatobiliary Cancer in Primary Scle-
rosing Cholangitis
Navine Nasser-Ghodsi4, Ahmad Ali1,2, Moira Hilscher4, Elizabeth 
J. Carey1, Keith D. Lindor3,1, James Tabibian6,5; 1Mayo clinic, 
Phoenix, AZ; 2Internal Medicine, Texas Tech University Health 
Sciences Center, Amarillo, TX; 3Arizona State University, Phoenix, 
AZ; 4Mayo Clinic, Rochester, MN; 5Division of Gastroenterology 
and Hepatology, University of California, Davis, Sacramento, CA; 
6Division of Gastroenterology, Hospital of the University of Penn-
sylvania, Philadelphia, PA
Introduction: Primary sclerosing cholangitis (PSC) is an estab-
lished risk factor for cholangiocarcinoma (CCA) and gall-
bladder cancer (GBCA) . Surveillance for CCA and GBCA 
(collectively “HBCa”) is recommended in PSC, but data regard-
ing its clinical utility are lacking . We aimed to determine 
whether surveillance is associated with improved outcomes 
after diagnosis of HBCa in patients with PSC . Methods: Med-
ical records of patients diagnosed with PSC from 1992-2012 
were reviewed . Patients were grouped and compared based 
on participation in an HBCa surveillance program with annual 
abdominal imaging (US, CT, or MR) plus serum CA 19-9 . Diag-
nosis of HBCa was confirmed histopathologically . Exclusion 
criteria included patients who were post-liver transplantation 
(LT), had simultaneous diagnosis of PSC and HBCa, or had < 
1 year of follow-up . The primary endpoint was time from HBCa 
diagnosis to HBCa-related death or post-treatment recurrence, 
whichever occurred first . Patients who were and were not under 
HBCa surveillance were compared with respect to clinical fea-
tures and outcomes using univariate analysis and Kaplan-Meier 
modeling . Results: From 1992-2012, a total of 31 of 763 
patients diagnosed with PSC were ultimately diagnosed with 
HBCa (30 CCA, 1 GBCA) . The cumulative follow-up was 349 
and 141 patient-years pre- and post-HBCa diagnosis, respec-
tively . Nine patients (29%) were under surveillance and 22 
(71%) were not . Surveillance group patients showed a trend 
toward longer survival free of HBCa-related death and recur-
rence (1 .3 vs . 0 .9 years, p=0 .5) and a trend toward higher 
5-year survival rate (65% vs . 51%, p=0 .5) compared to the no 
surveillance group . The surveillance group also had fewer total 
HBCa-related deaths and recurrence events (33% (3/9) vs . 
41% (9/22), p=0 .5) . In addition, they more often received LT 
as treatment for CCA (67% (6/9) vs . 55% (12/22), p=0 .42) . 
Conclusions: The utility of HBCa surveillance in patients with 
PSC is unclear, as there are quantitative differences which may 
be clinically important but did not reach statistical significance . 
Larger studies are needed to determine the utility of HBCa sur-
veillance and develop evidence-based algorithms accordingly .

Disclosures:
Keith D . Lindor - Advisory Committees or Review Panels: Intercept - unpaid advi-
sor, Shire - unpaid advisor
The following people have nothing to disclose: Navine Nasser-Ghodsi, Ahmad 
Ali, Moira Hilscher, Elizabeth J . Carey, James Tabibian
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Mortality and morbidity with endoscopic versus percu-
taneous biliary drainage in palliation of unresectable 
hilar cholangiocarcinoma: A meta-analysis and system-
atic review.
Harsha Moole2, Sirish Dharmapuri3, Harsha Tathireddy2, Sow-
mya Dharmapuri4, Raghuveer Boddireddy4, Vishnu Moole4, Pra-
thyusha Yedama4, Naveen Bondalapati5, Achuta Uppu6, Abhiram 
Duvvuri1; 1Kansas City VA Medical Center, Kansas city, MO; 
2University of Illinois College of Medicine at Peoria, Peoria, IL; 
3Wilkes-Barre Veterans Affairs Medical Center, Scranton, PA; 
4NTR University of Health Sciences, Vijayawada, India; 5Barnes 
Jewish Christian Medical Group, Christian Hospital, Saint Louis, 
MO; 6Albert Einstein College of Medicine, Bronx, NY
Background: Palliation in advanced unresectable hilar cholan-
giocarcinoma can be achieved by endoscopic or percutaneous 
biliary stent placement . It is unclear if one approach is superior 
to the other in this group of patients . This is a meta-analysis 
and systematic review to compare clinical outcomes of percu-
taneous transhepatic biliary drainage (PTBD) and endoscopic 
biliary drainage (EBD) . Aims: Primary outcomes are overall 
adverse effects, cholangitis, pancreatitis, post-papillotomy 
bleeding and 30day mortality rate in both the groups Meth-
ods: Study Selection Criterion: Studies using PTBD and EBD for 
palliation of advanced unresectable hilar cholangiocarcinoma . 
Data collection and extraction: Articles were searched in Med-
line, Pubmed, Ovid journals, CINAH, International pharma-
ceutical abstracts, old Medline, Medline nonindexed citations, 
and Cochrane Central Register of Controlled Trials & Database 
of Systematic Reviews . Two authors independently searched 
and extracted data . Any differences were resolved by mutual 
agreement . Statistical Method: Pooled proportions were calcu-
lated using both Mantel-Haenszel method (fixed effects model) 
and DerSimonian Laird method (random effects model) . The 
heterogeneity among studies was tested using I2 statistic . The 
study design was written in accordance to PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) 
statement . Results: Initial search identified 786 reference arti-
cles, in which 62 articles were selected and reviewed . Data 
was extracted from five studies (N=357) using PTBD or EBD 
for palliation in advanced hilar cholangiocarcinoma, which 
met the inclusion criterion . The pooled odds ratio for overall 
adverse effects, cholangitis, pancreatitis and post-papillotomy 
bleeding in PTBD versus EBD groups was 0 .91 (95% CI = 0 .49 
to 1 .68), 0 .51 (95% CI = 0 .24 to 1 .08), 1 .36 (95% CI = 0 .42 
to 4 .39) and 9 .41 (95% CI = 1 .56 to 56 .59) respectively . 
Odds ratio for 30day mortality rate in PTBD group versus EBD 
group was 1 .82 (95% CI = 0 .33 to 10 .03) . Bias assessment 
was assessed using Egger: bias = 1 .02 (92 .5% CI = -1 .18 to 
3 .22) . Conclusions: In patients with advanced unresectable 
hilar cholangiocarcinoma, palliation with PTBD was associated 
with lower rates of cholangitis . EBD has lower bleeding com-
plications compared to PTBD . PTBD was comparable to EBD 
in regards to overall adverse effects and 30day mortality rate .
Disclosures:
The following people have nothing to disclose: Harsha Moole, Sirish Dharmapuri, 
Harsha Tathireddy, Sowmya Dharmapuri, Raghuveer Boddireddy, Vishnu Moole, 
Prathyusha Yedama, Naveen Bondalapati, Achuta Uppu, Abhiram Duvvuri

1329
Prognostic significance of sarcopenia in patients with 
newly diagnosed hepatocellular carcinoma
Yeonjung Ha, Young Eun Chon, Yun Bin Lee, Mi Na Kim, Jooho 
Lee, Hana Park, Seong Gyu Hwang, Kyu Sung Rim; Department of 
Gastroenterology, CHA Bundang Medical Center, CHA University, 
Gyeonggi-do, Korea (the Republic of)
Background/Aim: The prognostic significance of changes in 
body composition, including sarcopenia and visceral to subcu-
taneous fat area ratio (VSR), has not been clearly demonstrated 
in patients with untreated hepatocellular carcinoma (HCC) . 
Methods: Between 2007 and 2012, 178 patients were newly 
diagnosed with HCC . Area of skeletal muscle and abdominal 
fat were directly measured at L3 level of computed tomography 
scan using a dedicated 3-dimensional advanced workstation . 
Cox-proportional hazards model was used to estimate the effect 
of baseline demographic, clinical, and body compositional 
variables on overall survival (OS) . The inverse probability of 
treatment weighted (IPTW) method based on the propensity 
score was used to avoid confounding bias . Results: Receiv-
er-operating characteristic curve-derived cut-off values for sar-
copenia were defined as L3 skeletal muscle indices of ≤ 45 .8 
cm/m2 for male and ≤ 43 .0 cm/m2 for female . Sarcopenic 
patients (62 out of 178) were older (62 .5 vs . 58 .3 years old), 
more likely to be female (30 .6% vs . 15 .5%), and had lower 
body mass index (21 .6 vs . 23 .9 kg/m2) . Albumin (3 .3 vs . 3 .6 
g/dL) and hemoglobin (11 .4 vs . 12 .9 g/dL) levels were lower 
in sarcopenic subjects . On univariable analysis, sarcopenia 
(HR, 1 .74, P=0 .006) and VSR (HR 1 .23, P=0 .028) were signif-
icant prognostic factors together with presence of ascites, plate-
let count, C-reactive protein level, alpha-fetoprotein (AFP) level, 
Child-Pugh stage, Model for End-stage Liver Disease score, 
tumor size, infiltrative tumor type, portal vein thrombosis, tumor 
number, Barcelona Clinic Liver Cancer (BCLC) stage, and per-
formance status . Subsequent multivariable analysis found that 
VSR (HR, 1 .33, P=0 .028), AFP level (HR, 2 .55, P=0 .003), 
tumor size (HR, 1 .07, P=0 .005), infiltrative tumor type (HR, 
4 .51, P<0 .001), and BCLC stage (P<0 .003) were predictive of 
OS . However, in a multivariable Cox-model adjusted by IPTW 
and covariates, only sarcopenia (HR 1 .63, P=0 .038), not VSR 
(HR, 0 .81, P=0 .48), had prognostic effect on OS . Conclusions: 
The presence of sarcopenia at HCC diagnosis is independently 
associated with OS . Further studies are needed to determine 
whether the treatment of sarcopenia would prolong patients’ 
survival .
Disclosures:
The following people have nothing to disclose: Yeonjung Ha, Young Eun Chon, 
Yun Bin Lee, Mi Na Kim, Jooho Lee, Hana Park, Seong Gyu Hwang, Kyu Sung 
Rim

1330
Short term effect of transarterial chemoemboliza-
tion (TACE) on microsomal liver function by means of 
13C-methacetin breath test (MBT) in patients with hepa-
tocellular carcinoma (HCC)
Oliver Goetze1, Stefanie Kleinbach1, Julian Kunz2, Ralph Kickuth2, 
Thorsten Bley2, Andreas Geier1; 1Division of Hepatology, Depart-
ment of Medicine II, University Hospital Wuerzburg, Wuerzburg, 
Germany; 2Department of Diagnostic and Interventional Radiol-
ogy, University Hospital Wuerzburg, Wuerzburg, Germany
Background: Chemoembolization is a frequently applied ther-
apy for unresectable HCC, and is suggested as first line-ther-
apy at intermediate stages . Intraarterial injection of cytotoxic 
agents and embolization induce a strong cytotoxic and isch-
emic tissue effect potentially leading to hepatic dysfunction . 
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The MBT is a non-invasive function test for the assessment of 
hepatic functional reserve, overall prognosis and complica-
tions in patients with liver diseases . Aims: To assess in a pilot 
study the short term effect of conventional TACE on hepatic 
functional reserve by MBT and on static functional and inflam-
matory parameters . Methods: 14 patients with liver cirrho-
sis of different etiologies and unresectable HCC (all BCLC B 
and Child Pugh class A, MELD 10 .2±0 .8, mean±SEM) were 
studied . 75mg of 13C-methacetin dissolved in 100ml of water 
before (d0), 24h (d1) and 72h (d3) after TACE was applied . 
The 13C/12C ratio in breath was determined over 60min in 
10min intervals by nondispersive infrared spectroscopy (IRIS, 
Kibion, Sweden) as delta over baseline (DOB [‰]) and was 
expressed as maximal 13C/12C ratio (DOBmax [‰]) and calcu-
lated percentage dose rate (PDRmax [%/h]) . Static liver function 
and inflammatory markers were assessed on each day . Data 
was analyzed by linear mixed effects model fit and regression 
analysis . Results: TACE induced a sustained decrease in liver 
function 24h and 72h following therapy [d0(DOBmax, PDRmax): 
12 .2±1 .8‰, 15 .7±3 .2%/h; d1: 8 .8±1 .6‰, 10 .8±2 .6%/h; 
d3: 9 .5±1 .7‰, 11 .0±4 .6%/h; p=0 .04 and 0 .07 d0 vs d1; 
p=0 .13 and 0 .08 d0 vs d3], which was most pronounced in 
HCC patients with a PDRmax>5 %/h (n=8) and lower MELD 
values (9 .3 vs . 11 .5) at d0 [d0(DOBmax, PDRmax):17 .0±2 .5‰, 
25 .7±3 .7%/h; d1:10 .7±2 .5‰, 16 .4±4 .0%/h; d3:11 .7‰, 
16 .8±4 .0%/h; p=0 .03 and 0 .02 d0 vs d1 and p=0 .05, 
p=0 .04 vs d3] . Static liver function test remained unchanged 
[MELD d1:10 .1±0 .4; d3:10 .7±0 .4; p=0 .2-0 .7 d0 vs d1, d3] and 
inflammatory markers increased [WBC (103/μl), PCT (ng/ml), 
CRP (mg/dl):d0:5 .9±0 .9; 0 .13±0 .03; 0 .6±1 .3; d1: 8 .0±0 .9; 
0 .22±0 .04; 1 .2±1 .7; d3: 8 .8±0 .9; 0 .28±0 .05; 7 .7±1 .8; 
p=0 .02, p=0 .04, p=0 .7 d0 vs d1; p=0 .003, p=0 .005, 
p<0 .001 d0 vs d3] . Inflammatory markers were not associated 
with the decrease in liver function (not shown) . Conclusions: In 
this pilot study a reduction in functional hepatic reserve induced 
by TACE is reflected by a sustained decrease in 13C-methacetin 
metabolism over 72h whereas static liver function test remained 
unchanged . The postprocedural inflammatory response was 
not associated with the decrease in liver function . The MBT 
might be helpful in the quantification of postprocedural liver 
function and prediction of decompensation .
Disclosures:
Oliver Goetze - Grant/Research Support: Kibion AB, P .O . Box 303, SE-751 05 
Uppsala, Sweden 
Ralph Kickuth - Consulting: Abbott Vascular
Andreas Geier - Consulting: AbbVie, Gilead, BMS, Janssen, Intercept, Novartis, 
Alexion; Grant/Research Support: Novartis, Sequana, Kibion; Speaking and 
Teaching: Falk, Gilead, AbbVie, BMS
The following people have nothing to disclose: Stefanie Kleinbach, Julian Kunz, 
Thorsten Bley

1331
ALBI grade versus Child-Pugh grade as a grading sys-
tem for liver function in patients with hepatocellular 
carcinoma
Seong Kyun Na1, Young Kul Jung2, Hyung Joon Yim2; 1Gastro-
enterology, Asan Medical Center, Seoul, Korea (the Republic of); 
2Department of Internal Medicine, Korea University Ansan Hospi-
tal, Ansan, Korea (the Republic of)
Background and Aim The Albumin-Bilirubin (ALBI) grade has 
been proposed as a simple, objective method of assessing 
liver function . The prognostic performance of the ALBI grade 
in the patients with hepatocellular carcinoma (HCC) was inves-
tigated in this study . Patients and Mehods A total of 2099 
patients with HCC of the three tertiary referral hospitals in 
Korea were collected and analyzed resrospectively . The dis-

criminative performance in survival analysis of the ALBI grade 
was compared with the Child-Pugh (C-P) grade in different 
stages or treatments . Results The median follow up duration 
was 16 .2 months (Range: 1 .0 – 124 .9) . The median survival 
times were 49 .7 months in C-P grade A (65 .8%), 12 .4 months 
in C-P grade B (25 .5%), 4 .2 months in C-P grade C (8 .6%) 
(p<0 .001, Harrell’s C 0 .680, Somers’ D 0 .360) . The median 
survival times were 84 .2 months in ALBI grade 1 (32 .8%), 25 .5 
months in ALBI grade 2 (53 .5%), 7 .7 months in ALBI grade 3 
(13 .7%) (p<0 .001, Harrell’s C 0 .682, Somers’ D 0 .364) . In 
early UICC stages, the ALBI grade showed better discrimina-
tive performance than the C-P grade (Harrell’s C: 0 .676(C-P 
grade) vs . 0 .703(ALBI grade), Somers’ D: 0 .353(C-P grade) 
vs . 0 .406(ALBI grade)) . In curative treatments, the ALBI grade 
showed better discriminative performance than the C-P grade 
(Harrell’s C: 0 .624(C-P grade) vs . 0 .667(ALBI grade), Somers’ 
D: 0 .248(C-P grade) vs . 0 .334(ALBI grade)) . Conclusion The 
ALBI grade showed better prognostic performance in survival 
analysis and better distribution of the grades than C-P grade 
in HCC . It could be a good alternative grading system for liver 
function in patients with HCC .

Disclosures:
The following people have nothing to disclose: Seong Kyun Na, Young Kul Jung, 
Hyung Joon Yim

1332
The effect of interferon-free therapy on tumor recur-
rence in HCV patients with treatment history of hepato-
cellular carcinoma
Yasuhiro Tsuda1,2, Tomohiro Nishikawa1, Ken Nakamura1, Kei-
suke Yokohama1, Hideko Ohama1, Tetsuya Sujishi1, Yusuke Tsu-
chimoto1, Akira Asai1, Shinya Fukunishi1, Kazuhide Higuchi1; 
1Department of Gastroenterology, Osaka Medical College, Takat-
suki, Japan; 2Faculty of Nursing, Osaka Medical College, Takat-
suki, Japan
Background: Recently, direct-acting antiviral drugs (DAA) have 
been administrated for the treatment of chronic hepatitis C 
(CHC) patients . In Japan, the combination therapy of DAA 
against to CHC patients has been approved since October 
2014 . However, there are not sufficient data on the effect of 
tumor recurrence in patients who have already developed hepa-
tocellular carcinoma (HCC) . Methods: A total of 206 Japanese 
CHC patients at Osaka Medical College were enrolled in this 
study . For genotype 1 HCV patients, the ASV/DCV (n=114), 
SOF/LDV (n=59) or VIEKIRAX® (ombitasvir/ paritaprevir/
ritonavir, n=7) therapy were administrated, and genotype 2 
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HCV patients were treated with SOF/RIB (n=26) . The patients 
with prior history of treated hepatocelullar carcinoma who had 
no defined liver tumor at the time of DAA administration were 
subjected to this study . Patients receiving with interferon-DAA 
combination therapy were excluded . At baseline and during 
follow up periods, the change of characteristics, laboratory 
data and radiologic tumor response were examined . Results: 
Between from October 2014 to June 2016, 36 patients with 
prior HCC-treatment history met the inclusion criteria . The 
median follow-up time was 11 .4 months . Nine patients devel-
oped tumor recurrence (25%) . The pattern of recurrence was: 
single nodule in 5 patients, up to 3 nodules less in 2 cases, 
and multiple and massive lesions in 2 patients . Three patients 
were appeared HCC in the duration of DAA dosing and the 
others were detected during follow up periods . Sustained virus 
responses were obtained in all patients . Interestingly, a woman 
who received SOF/LDV therapy was detected HCC recurrence 
4 weeks after drug administration . However, her tumor was 
spontaneous regression the end of treatment without any anti-
cancer drug . Conclusions: In patients after DAA therapy, a 
comparatively high rate of tumor recurrence was seen in spite 
of HCV clearance . And it is possible to present unexpected 
clinical courses . Patients treated with DAA need the follow up 
even if they obtained HCV clearance .
Disclosures:
The following people have nothing to disclose: Yasuhiro Tsuda, Tomohiro Nishi-
kawa, Ken Nakamura, Keisuke Yokohama, Hideko Ohama, Tetsuya Sujishi, 
Yusuke Tsuchimoto, Akira Asai, Shinya Fukunishi, Kazuhide Higuchi

1333
Clinical Characteristics, Management and Outcomes 
of Patients with Hepatocellular Carcinoma in Africa: 
Multi-Country Study from the Africa Liver Cancer Con-
sortium
Ju Dong Yang1, Ashraf O. Abdel Aziz2, Mohamed Nabeel2, Hend 
I. Shousha2, Ahmed Abdelmaksoud2, Mohamed Hashem2, Tamer 
Elbaz2, Mary Afihene3, Babatunde Duduyemi3, Joshua Ayawin3, 
Adam Gyedu3, Marie-Jeanne Kouakou-Lohoues4, Ehab Moustafa5, 
Sahar Hassany5, Abdelmajeed Moussa5, Rose A. Ugiagbe6, Rich-
ard Anthony7, Dennis Palmer8, Albert F. Nyanga8, Abraham Malu9, 
Solomon A. Obekpa9, Abdelmounem E. Abdo10, Awatif Siddig10, 
H Mudawi10, Uchenna Okonkwo11, Mbang Kooffreh-Ada11, 
Yaw Awuku12, Yvonne Nartey12, Elizabeth T. Abbew12, Nana 
Awuku12, Jesse A. Otegbayo13, Kolawole Akande13, Hailemi-
chael D. Mekonnen14, Abidemi Omonisi15, Akande Ajayi15, Edith 
Okeke16, Mary Duguru16, Shettima Mustapha17, Jose Debes18,19, 
Posiano Ocama20, Olufunmilayo Lesi21, Emuobor Odeghe21, Ruth 
N. Bello22, Charles Onyekwere21, Francis Ekere21, Igetei Rufina21, 
Benyam D. Addissie1, Hawa Ali1, Essa A. Mohamed1, Lewis R. 
Roberts1; 1Gastroenterology and Hepatology, Mayo clinic College 
of Medicine, Rochester, MN; 2Endemic medicine and Hepatogas-
troenterology Department, Cairo University, Cairo, Egypt; 3Kwame 
Nkrumah University of Science and Technology, Kumasi, Ghana; 
4CHU de Cocody, Mermoz,, Abidjan,, Côte d’Ivoire; 5Tropical 
medicine and Gastroenterology Department-Assiut University 
Hospital, Assiut Governorate, Egypt; 6University of Benin Teach-
ing Hospita,, Benin city, Nigeria; 7Korle-Bu Teaching Hospital,, 
Kumasi Ghana, Ghana; 8Mbingo Baptist Hospital,, Bamenda, 
Cameroon; 9Benue State University Teaching Hospital, Nigeria, 
Nigeria; 10Ibnsina, Ibnsina, Sudan; 11University of Calabar Teach-
ing Hospital,, Calabar, Nigeria; 12School of Medical Sciences, 
Cape Coast, Ghana; 13UCH,, Ibadan, Nigeria; 14St. Paul’s Hos-
pital Millenium Medical College, Addis Ababa, Ethiopia; 15Ekiti 
State University Teaching Hospital,, Ado-Ekiti, Nigeria; 16Univer-
sity of Jos /Jos University Teaching Hospital, Jos, Nigeria; 17. 
University of Maiduguri Teaching Hospital,, Maiduguri, Nigeria; 
18Department of Medicine, University of Minnesota,, Minneapolis, 
MN; 19Arusha Lutheran Medical Center,, Arusha, United Republic 
of Tanzania; 20Makerere University College of Health Sciences, 
Kampala, Uganda; 21. Lagos University Teaching Hospital, Lagos, 
Nigeria; 22Dalhatu Araf specialist hospital, Lafia, Nigeria
Background/Aims: Hepatocellular carcinoma (HCC) is a lead-
ing cause of cancer related death in Africa . We aimed to 
describe the demographics, clinical features, management 
and outcomes of patients with HCC in Africa . Methods: We 
abstracted clinical information on patients diagnosed with 
HCC between August 2006 and April 2016 . Overall survival 
was estimated by the Kaplan Meier method and compared 
using the Log Rank test . The Cox proportional Hazards model 
was used to identify factors affecting survival . JMP 10 (SAS, 
Cary, NC) was used for statistical analysis . Result: Data was 
pooled from a total of 2,566 HCC patients at 21 tertiary refer-
ral centers in 9 African countries (2 centers in Egypt [n=1,251], 
3 in Ghana [n=491], 8 in Nigeria [n=363], 1 each in Ivory 
Coast [n=277], Cameroon [n=59], Sudan [n=51], Ethiopia 
[n=33], Tanzania [n=21], and Uganda [n=20]) . Mean age 
at HCC diagnosis was older in Egypt than all other countries 
(58 vs 47, P<0 .01) . HCV was the leading etiology in Egypt 
(87%) vs . HBV in other countries (59%) . A larger proportion 
of patients in Egypt had cirrhosis than in other countries (99% 
vs 66%, P<0 .01) . A smaller proportion of patients in Egypt 
had multi-nodular tumors than in other countries (46% vs 84%, 
P<0 .01) . Similarly, median size of the largest lesion (4 vs . 7 
cm, P<0 .01) and median AFP (47 vs 139 ng/ml, P<0 .01) 
were lower in Egypt than in other countries . In terms of treat-
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ment, more patients received HCC specific treatments in Egypt 
than in other countries (76% vs 5%; P<0 .01) . A third of patients 
received potentially curative treatment in Egypt (1% LT, 3% 
resection, 32% local ablation) vs . only 1% in other countries 
(0% LT, 1% resection, 0% local ablation) . Median survival was 
longer in Egypt than other countries (10 .8 vs . 2 .5 months; 
P<0 .01) . In multivariate analysis, No HCC treatment [Hazard 
ratio [HR]: 1 .7; 95% confidence interval: 1 .3-2 .1, P<0 .01], 
HBV etiology [HR: 1 .6; 95%CI:1 .1-2 .4; P=0 .02], tumor 
size [HR:1 .1; 95%CI:1 .0-1 .1; P<0 .01], log AFP [HR:1 .1; 
95%CI:1 .0-1 .2; P<0 .01], hepatic encephalopathy [HR:3 .8; 
95%CI:2 .3-6 .2; P<0 .01], and ECOG performance status ≥2 
[HR:1 .4; 95%CI:1 .1-1 .7; P<0 .01] were independently associ-
ated with poor survival, after adjusting for country and other 
covariates . Conclusion: There are major differences in etiology, 
tumor characteristics, treatment, and survival of HCC patients 
between Egypt and other African countries . In the absence of 
early diangosis or treatment, outcomes of HCC in most African 
countries were extremely poor . No HCC treatment, HBV etiol-
ogy, large tumor extent, serum AFP, poor performance status, 
and hepatic encephalopathy were independently associated 
with poor survival .
Disclosures:
Lewis R . Roberts - Grant/Research Support: Bristol Myers Squibb, ARIAD Phar-
maceuticals, BTG, Wako Diagnostics, Inova Diagnostics, Gilead Sciences, Five 
Prime Therapeutics
The following people have nothing to disclose: Ju Dong Yang, Ashraf O . Abdel 
Aziz, Mohamed Nabeel, Hend I . Shousha, Ahmed Abdelmaksoud, Mohamed 
Hashem, Tamer Elbaz, Mary Afihene, Babatunde Duduyemi, Joshua Ayawin, 
Adam Gyedu, Marie-Jeanne Kouakou-Lohoues, Ehab Moustafa, Sahar Hassany, 
Abdelmajeed Moussa, Rose A . Ugiagbe, Richard Anthony, Dennis Palmer, Albert 
F . Nyanga, Abraham Malu, Solomon A . Obekpa, Abdelmounem E . Abdo, 
Awatif Siddig, H Mudawi, Uchenna Okonkwo, Mbang Kooffreh-Ada, Yaw 
Awuku, Yvonne Nartey, Elizabeth T . Abbew, Nana Awuku, Jesse A . Otegbayo, 
Kolawole Akande, Hailemichael D . Mekonnen, Abidemi Omonisi, Akande Ajayi, 
Edith Okeke, Mary Duguru, Shettima Mustapha, Jose Debes, Posiano Ocama, 
Olufunmilayo Lesi, Emuobor Odeghe, Ruth N . Bello, Charles Onyekwere, Francis 
Ekere, Igetei Rufina, Benyam D . Addissie, Hawa Ali, Essa A . Mohamed

1334
Survival analysis of single large (>5 cm) hepatocellular 
carcinoma patients: BCLC A versus B
Yuri Cho1,2, Dong Hyun Sinn3, Su Jong Yu1, Geum-Youn Gwak3, Ji 
Hoon Kim4, Yang Jae Yoo4, Dae Won Jun5, Tae Yeob Kim6, Hyo 
Young Lee5, Eun Ju Cho1, Jeong-Hoon Lee1, Yoon Jun Kim1, Jung-
Hwan Yoon1; 1Department of Internal Medicine and Liver Research 
Institute, Seoul National University College of Medicine, Seoul, 
Korea (the Republic of); 2Department of Internal Medicine, CHA 
Gangnam Medical Center, CHA University, Seoul, Korea (the 
Republic of); 3Department of Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea (the 
Republic of); 4Department of Internal Medicine, Korea University 
college of Medicine, Guro Hospital, Seoul, Korea (the Republic 
of); 5Department of Internal Medicine, Hanyang University College 
of Medicine, Seoul, Korea (the Republic of); 6Institute of Medical 
Science, Hanyang University, Seoul, Korea (the Republic of)
Background & Aims: Single large (> 5 cm) hepatocellular car-
cinoma (HCC) is classified as Barcelona Liver Clinic (BCLC) 
stage early stage (A) . Yet, controversies exist whether single 
large HCC can be considered as early stage . We analyzed 
long-term outcome to see which stage is appropriate for these 
patients . Methods: From 2005 to 2006, 1,679 consecutive 
patients who were newly diagnosed as HCC at four tertiary 
hospitals in Korea were analyzed . BCLC A was sub-classified 
into A1 (single 2−5 cm), A2 (2−3 nodules ≤3 cm), and A3 
(single >5 cm) . BCLC B1 included patients beyond-Milan cri-
teria, and within up-to-7 criterion . Survival prediction between 
subgroupings (1: A1 + A2 + A3 vs . B1 and 2: A1 + A2 vs . A3 

+ B1) was compared based on c-index and Akaike information 
criterion (AIC) . Results: The 5-year overall survival (OS) rate 
was 62 .3, 58 .6, 36 .8, and 42 .0% for A1, A2, A3 and B1, 
respectively . In multivariate Cox-regression analysis, OS was 
significantly different between A3 + B1 vs . A1+A2 (hazard 
ratio [HR] 1 .85; P<0 .001), but not between A1 + A2 + A3 vs . 
B1 (HR 1 .19; P< 0 .258) . For A3, surgical resection showed 
superior OS over transarterial chemoembolization . Survival 
prediction was superior in subgrouping 2 (AIC 5727 .2; c-in-
dex 0 .652) than subgrouping 1 (AIC 5766 .3; c-index 0 .619) 
even after inverse probability weighting . Conclusions: This 
large scale long-term follow-up data shows single large tumor 
should be considered intermediate stage in terms of prognosis, 
but resection might be the first line treatment option in terms of 
treatment .
Disclosures:
Yoon Jun Kim - Grant/Research Support: Bristol-Myers Squibb, Roche, JW Cre-
agene, Bukwang Pharmaceuticals, Handok Pharmaceuticals, Hanmi Pharma-
ceuticals, Yuhan Pharmaceuticals; Speaking and Teaching: Bayer HealthCare 
Pharmaceuticals, Gilead Science, MSD Korea, Yuhan Pharmaceuticals, Samil 
Pharmaceuticals, CJ Pharmaceuticals, Bukwang Pharmaceuticals, Handok Phar-
maceuticals
The following people have nothing to disclose: Yuri Cho, Dong Hyun Sinn, Su 
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Yeob Kim, Hyo Young Lee, Eun Ju Cho, Jeong-Hoon Lee, Jung-Hwan Yoon

1335
The sustained virologic response achieved by PegIFN/
RBV could significantly improve survival of intermediate 
stage CHC-HCC patients receiving TACE
Wei Teng1, Rachel Wen-Juei Jeng1, Yi-Chung Hsieh1, Ka-Wai Liu2, 
Wei-Ting Chen1, Yi-Cheng Chen1, Chien-Hao Huang1, Chien-Fu 
Hung2, Chen-Chun Lin1, Shi-Ming Lin1, Chun-Yen Lin1, I-Shyan 
Sheen1; 1Department of gastroenterology and hepatology, Chang 
Gung Memorial Hospital, Linkou branch, Taiwan, Division of 
Hepatology, Taoyuan, Taiwan; 2Department of Radiology, Chang 
Gung Memorial Hospital, Linkou branch, Taiyuan, Taiwan
Background/Aim  Adjuvant pegylated interferon plus ribavi-
rin treatment (PegIFN/RBV) reduces recurrence and prolongs 
survival in post resection/ablation early stage hepatocellular 
carcinoma (HCC) patients with chronic hepatitis C (CHC) infec-
tion . However, the impact of antiviral therapy in intermediate 
stage of CHC-HCC patients is uncertain . This study aims to 
investigate the impact PegIFN/RBV treatment on tumor free 
interval and survival in intermediate HCC patients receiving 
transarterial chemoembolization (TACE) . Methods  From 2010 
to 2013, a total of 274 CHC patients with fresh diagnosed 
HCC and receiving TACE treatment in Chang Gung Memo-
rial Hospital, Linkou Medical Center were recruited . Propensity 
score matching (PSM) (age and Child-Pugh score) with the ratio 
1:3 for patients with and without Peg-IFN/RBV treatment was 
performed . Pre-TACE liver biochemistry, Child-Pugh score, Bar-
celona Clinic Liver Cancer (BCLC) status, age, gender, platelet 
count, tumor size, vascular invasion, treatment response after 
1st TACE session, and whether experienced Peg-IFN/RBV ther-
apy were analyzed by logistic regression analysis for predic-
tion on tumor free interval and overall survival . Statistics were 
performed with SPSS V .20 (IBM, USA) . Results  After PSM, 204 
patients (with vs . without treatment: 51 vs . 153) were analyzed . 
Twenty-seven patients (52 .9%) achieved sustained virologic 
response (SVR) . The two-year cumulative overall survival rate 
and tumor free survival rate among patients with SVR (group 
A), non-SVR (group B), and treatment naïve (group C) are 85 
% vs . 29% vs . 27% (P value: all = 0 .088, A vs . B= 0 .032, A 
vs . C= 0 .023, B vs . C= 0 .679) and 55% vs . 27% vs . 16% (P 
value: all = 0 .042, A vs . B= 0 .024, A vs . C= 0 .025, B vs . C= 
0 .508), while the median overall survival time is 56 .5 vs . 33 .0 
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vs . 35 .3 months, P < 0 .001, respectively . By logistic regression 
analysis, SVR (adjusted OR:0 .091 (95% CI:0 .024-0 .340), p < 
0 .001) and good response at first TACE (adjusted OR:0 .375 
(95% CI:0 .186-0 .754), p=0 .006) were independent protective 
factors related to mortality . Further, SVR (adjusted OR:0 .420 
(95% CI:0 .124-0 .923), p = 0 .044), without diabetes mellitus 
(DM) history (adjusted OR:0 .310 (95% CI:0 .096-0 .905), p 
= 0 .049) and within up-to-seven criteria (adjusted OR:0 .360 
(95% CI:0 .112-0 .961), p=0 .047) were independent protec-
tive factors related to tumor recurrence . Conclusions  The SVR 
achieved by Peg-IFN/RBV treatment does markedly improve 
survival and reduce tumor recurrence in intermediate stage 
CHC-HCC patients receiving TACE treatment .
Disclosures:
The following people have nothing to disclose: Wei Teng, Rachel Wen-Juei Jeng, 
Yi-Chung Hsieh, Ka-Wai Liu, Wei-Ting Chen, Yi-Cheng Chen, Chien-Hao Huang, 
Chien-Fu Hung, Chen-Chun Lin, Shi-Ming Lin, Chun-Yen Lin, I-Shyan Sheen

1336
Impact of screening on survival in Hepatocellular Car-
cinoma patients with Chronic Hepatitis B – A regional 
U.S. population based study
Rasham Mittal, Amandeep Sahota, Jim Tung, Bechien U. Wu; 
Kaiser Permanente Los Angeles Medical Center, Los Angeles, CA
Background: Impact of screening for hepatocellular carcinoma 
(HCC) in patients with chronic hepatitis B (CHB) is not well 
established . Aim: Determine whether HCC screening is asso-
ciated with improved survival among patients with CHB in 
a diverse regional U .S . population . Methods: Retrospective 
cohort study (2006-2014) from integrated health care system 
in Southern California . HCC patients with prior diagnosis of 
CHB were identified using prospective internal cancer registry . 
Patients were considered to have undergone screening if they 
had Ultrasound, Computed Tomography or Magnetic Reso-
nance imaging of liver with contrast at 6-18 months prior to 
HCC diagnosis . Survival curves were estimated using Kaplan-
Meier analysis after adjusting for lead-time bias . Cox propor-
tional hazard regression was performed to adjust for baseline 
clinical and treatment characteristics . Results: We identified 
144 HCC patients with prior history of CHB [median age at 
HCC diagnosis was 61 years (IQR 66, 53 years); 79 .8% 
males; 75 .6% Asians; 75% cirrhosis] . The median follow up 
was 23 .2 months (IQR 9 .7, 44 .9) . A total of 94 (65 .2%) had 
screening prior to HCC while 50 (34 .7%) presented with HCC . 
Screened patients presented at an earlier stage of diagnosis 
(75 .5% vs . 34% within Milan; P<0 .0001) . Median survival 
in screened and non-screened group before considering lead 
time bias was 72 .1 and 39 .4 months respectively (P=0 .0312) . 
However, no overall survival benefit was identified in the 
screened vs . non-screened group: median survival 72 .2 vs . 
45 months respectively (log rank P=0 .14) after adjusting for 
lead time bias . Conclusion: Among patients with hepatitis B, 
screening was associated with earlier stage at HCC diagnosis . 
However screening was not associated with overall survival 
benefit after adjusting for lead-time bias .

Overall survival of HCC patients,log-rank P=0 .14 .Median survival 
(months),1:HCC screened 72 .2; 0:HCC unscreened 45

Disclosures:
The following people have nothing to disclose: Rasham Mittal, Amandeep 
Sahota, Jim Tung, Bechien U . Wu

1337
Significance of hepatic progenitor cell marker-positive 
hepatocellular carcinoma and its possible prediction by 
AFP-L3
Atsunori Tsuchiya, Yuichi Kojima, Satoshi Seino, Yusuke Wata-
nabe, Kenya Kamimura, Masaaki Takamura, Hirokazu Kawai, 
Satoshi Yamagiwa, Shuji Terai; Department of gastroenterology 
and hepatology, Niigata University, Niigata, Japan
Background and Aims: Hepatic progenitor cell (HPC) mark-
er-positive hepatocellular carcinoma (HCC) has received 
attention as a marker of poor prognosis in HCC patients . Cyto-
keratin19 (CK19), neural cell adhesion molecule (NCAM), 
and epithelial cell adhesion molecule (EpCAM) are established 
HPC markers in HCC . Nonetheless, so far, predicting HPC 
marker-positive HCC is difficult without tumor biopsy or liver 
resection . In this study, we analyzed 290 HCC nodules to 
evaluate the clinical significance of HPC marker-positive HCC 
and explored the possibility of its prediction by previously 
developed markers including α-fetoprotein (AFP), fucosylat-
ed-AFP (AFP-L3), and des-gamma-carboxyprothrombin (DCP) . 
Methods: Surgically removed HCC nodules were stained for 
HPC markers . Expression of each HPC marker was consid-
ered positive if more than 5% of the tumor cells were stained . 
The frequency for each marker positive HCC was calculated . 
The recurrence-free survival (RFS) and overall survival (OS) 
were calculated . The relationship between conventional HCC 
serum tumor markers and HPC marker-positive HCC was ana-
lyzed . Results: CK19-, NCAM-, and EpCAM-positive HCC was 
detected in 7 .6, 7 .2, and 13 .8% of HCCs, respectively . CK19 
and EpCAM are often co-expressed; however, NCAM-posi-
tive HCCs were detected mainly in a different population with 
CK19- and/or EpCAM-positive HCCs . Although the RFSs for all 
three HCCs were not significantly different, OS data revealed 
that EpCAM-positive HCC had the worst prognosis . Analysis of 
the relationship between HPC marker-positive HCC and serum 
tumor markers revealed AFP-L3 as an important marker in pre-
dicting HPC marker-positive HCC with a sensitivity of 80 .5% 
and specificity of 46 .0%, when more than 20% of AFP-L3 was 
considered positive . We classified samples into high-score and 
low-score groups by assigning one point for each of the fol-
lowing factors: serum AFP greater than 20 ng/ml, serum DCP 
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greater than 50 mAU/ml, NCAM-positive, and EpCAM-posi-
tive . The high-score group (3 or 4 points) had faster recurrence 
and worse prognosis than the low-score group (0 or 1 point) . 
Conclusion: HPC markers are useful to predict early recurrence 
and poor prognosis of HCC when monitored along with con-
ventional HCC tumor markers . Of the commonly used tumor 
markers in Japan, AFP-L3 is the most effective in predicting HPC 
marker-positive HCC . We believe that identifying HPC mark-
er-positive HCC more precisely will elucidate the heterogeneity 
of HCC, improve HCC prognosis, and eventually contribute to 
development of a new therapy .
Disclosures:
The following people have nothing to disclose: Atsunori Tsuchiya, Yuichi Kojima, 
Satoshi Seino, Yusuke Watanabe, Kenya Kamimura, Masaaki Takamura, Hiro-
kazu Kawai, Satoshi Yamagiwa, Shuji Terai

1338
In vitro model of exercise synergizes with sorafenib 
through enhanced AMP-activated kinase (AMPK) sig-
naling: A novel approach to augment effectiveness of 
sorafenib against hepatocellular carcinoma (HCC)
Michelle Zhang, Jonathan Ohm, Anuj Chhaparia, Mart Dela Cruz, 
Mustafa Haroon, Ashish K. Tiwari, Hemant Roy; Gastroenterology, 
Boston University School of Medicine, Boston, MA
INTRODUCTION HCC is the second leading cause of can-
cer mortality worldwide . Sorafenib is the first FDA-approved 
targeted therapy for advanced HCC, but its use is limited by 
modest efficacy and serious adverse effects, warranting inves-
tigation into better chemotherapeutic strategies . Exercise has 
been shown to alter hepatic metabolism via activation of the 
AMPK pathway (Saran et al, J Hepatol 2015) . Furthermore, 
Groenendjik et al demonstrated that metformin acts syner-
gistically with sorafenib through AMPK signaling in patients 
with non-small cell lung cancer (Int J Cancer 2015) . Using a 
novel in vitro skeletal muscle exercise cell culture model, we 
hypothesized that there would be a synergistic effect between 
sorafenib and myokines secreted from exercising skeletal mus-
cles on HCC cells . METHOD Differentiated mouse skeletal 
muscle cells (C2C12), previously characterized as a model 
to study skeletal muscle contraction in vitro, were stimulated 
with C-Pace EP cell culture pacers for 12 hours in Krebs-Ringer 
bicarbonate buffer . The buffer was then collected and concen-
trated using Amicon ultrafiltration tubes to a target weight of 
5-20kDa, the molecular weight range of known myokines . The 
resulting concentrate was mixed with MEM media to create 
myokine-rich conditioned media, which was used to treat HCC 
cells (HepG2 and Huh7) for 48 hours with or without sorafenib 
treatment at different concentrations . Cell proliferation (WST-1) 
assays and western blots were subsequently performed per 
protocol . RESULTS WST assay demonstrated that the addition 
of myokine-rich conditioned media alone did not affect prolifer-
ation of HCC cells, but augmented the anti-proliferative effects 
of sorafenib (HepG2 cells: 36% decrease in proliferation com-
pared to 15% with sorafenib alone; Huh7 cells: 48% vs . 37%, 
respectively) . Western blots showed similar synergy between 
conditioned media and sorafenib in the activation of the AMPK 
pathway, as it revealed increased phospho-AMPK expression 
when HCC cells were treated with both conditioned media and 
sorafenib compared to sorafenib alone (HepG2 cells: 244% 
increase in expression compared to 10% with sorafenib alone; 
Huh7 cells: 140% vs . 100%, respectively) . CONCLUSION We 
demonstrated a synergistic effect between sorafenib and condi-
tioned media on HCC cells at both the molecular and cellular 
level, as shown by increase in AMPK signaling and decrease in 
proliferation . Further studies are underway to identify specific 

myokines or group of myokines, as the implications of these 
findings include improved clinical efficacy of chemotherapeutic 
agents via lowering dosage and decreasing toxicity .
Disclosures:
The following people have nothing to disclose: Michelle Zhang, Jonathan Ohm, 
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1339
The Expression of SALL4 and Its Clinical Significance In 
Hepatocellular Carcinoma
Zhiying Xin, Xiaoyu Wen, Qinlong Jin, Junqi Niu; Hepatology, The 
First Hospital of Jilin University, Changchun, China
AIM To investigate the expression of sal-like protein 4 (SALL4) 
and to determine its clinical significance and relationship with 
prognosis in hepatocellular carcinoma (HCC) . METHODS The 
tissue sections were obtained from patients who were surgically 
resected primary liver cancers diagnosed at the First Hospital 
of Jilin University from 2014 to 2015 . The expression SALL4 
of in 43 samples of HCC tissue, 30 of adjacent noncancer-
ous cirrhotic tissue and 6 of normal liver tissue were detected 
by immuno- histochemistry and western blot . The relationship 
between SALL4 expression and the clinicopathological char-
acteristics and prognosis of HCC was analyzed . RESULTS All 
slides were evaluated by three pathologists without knowl-
edge of the clinical data . We defined immunostaining as pos-
itive if ≥ 5% of the tumour cells were stained with the proper 
reactive pattern for all antibodies( positive cells +: 5-25%++: 
25-75%+++: 75%) . SALL4 expression was negative in the 6 
samples of tissue from normal liver tissue, was weakly pos-
itive in the 5 samples from adjacent noncancerous cirrhotic 
tissue, and positive in 26 samples of HCC tissues . The differ-
ences were statistically significant (P<0 .05) . Furthermore, the 
expression of SALL4 was higher in patients with higher AFP-L3 
and GP73 levels and later clinical stage based on the Barce-
lona Clinic Liver Cancer classification (P<0 .05) . The patients 
with higher expression level of SALL4 had worse prognosis 
and higher recurrence rate (P<0 .001) . CONCLUSION SALL4 
is highly expressed in the HCC and correlated with the tumor 
prognosiswhich might play an important role in the occurrence 
and development of HCC Key words Sal-like protein 4; Hepa-
tocellular carcinoma; Prognosis .
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1340
The features of hepatocellular carcinoma after IFN free 
treatment
Masanori Tokoro, Masataka Seike, Masao Iwao, Mie Arakawa, 
Mizuki Endo, Junya Oribe, Koichi Honda, Kazunari Murakami; 
oita university, Yufu, Japan
Background: The use of direct-acting antiviral (DAA) therapy 
for patients with hepatitis C has increased in Japan . Neverthe-
less, we sometimes encounter hepatocellular carcinoma (HCC) 
after hepatitis C virus (HCV) eradication . To clarify the features 
of these cases, we followed patients treated with DAA therapy . 
Patients and methods: This study included 69 patients [36 men, 
33 women; average age 71 .0 (range 38–83) years] with HCV 
genotype 1b who received daclatasvir (60 mg once daily) plus 
asunaprevir (100 mg twice daily) . Twenty-two patients previ-
ously had HCC . Before treatment, we screened for HCC and 
daclatasvir-resistant variants (L31V/M and Y93H) . All patients 
completed the therapeutic course . Blood test results, including 
those for tumor markers, were assessed at baseline and every 
month . The patients were examined with abdominal ultraso-
nography (US), contrast-enhanced computed tomography (CT), 
or magnetic resonance imaging (MRI) every 3–6 months . The 
average follow-up duration from treatment initiation was 16 .2 
months . Results: All but one patient attained a sustained viral 
response . After treatment, 18 (26%) patients were diagnosed 
with HCC (5 first cases, 13 recurrences) . At the time of HCC 
diagnosis, the median tumor diameter was 12 (range 7–20) 
mm and the median alpha-fetoprotein (AFP) level was 6 .8 
(range 2 .4–152 .7) ng/mL . Multivariate analyses identified a 
history of HCC [hazard ratio (HR) 9 .32; 95% confidence inter-
val (CI) 1 .24–6 .98; p<0 .01], albumin level at the end of treat-
ment (HR 0 .09; 95% CI 0 .01–1 .09; p=0 .06), and AFP level at 
the end of treatment (HR 1 .14; 95% CI 0 .99–1 .31; p=0 .08) 
as risk factors for HCC . All eight patients diagnosed with HCC 
had AFP levels > 5 ng/mL and albumin levels < 5 g/dL at the 
end of treatment, whereas all 36 patients who did not develop 
HCC had AFP levels < 5 ng/mL and albumin levels > 3 .5 g/
dL . Conclusion: A history of HCC, low albumin level, and high 
AFP level are risk factors for HCC . High-risk cases should be 
examined for HCC with US, CT, or MRI regularly .
Disclosures:
The following people have nothing to disclose: Masanori Tokoro, Masataka 
Seike, Masao Iwao, Mie Arakawa, Mizuki Endo, Junya Oribe, Koichi Honda, 
Kazunari Murakami

1341
Hepatitis B and C as Risk Factors for Early Hepatocellu-
lar Carcinoma Across South America
Aaron J. Chan1, Domingo Balderramo2, Luciana Kikuchi3, Esteban 
González Ballerga4, Jhon Prieto5, Monica Tapias6, Victor Idrovo6, 
Milagros Davalos7, Fernando Cairo8, Fernando Barreyro9, Sebas-
tian Paredes10, Nelia Hernández11, Karla Avendano11, Javier 
Diaz Ferrer7, Ju Dong Yang12, Enrique Carrera13, Pablo Rodri-
guez14, Bruno Hirsch14, Angelo Z. Mattos14, Flair J. Carrilho3, 
Lewis R. Roberts12, Jose Debes1; 1University of MInnesota, Saint 
Paul, MN; 2Hospital Privado, Cordoba, Argentina; 3University of 
Sao Paulo, Sao Paulo, Brazil; 4Hospital Clinicas, Buenos Aires, 
Argentina; 5Organizacion Sanitas, Bogota, Colombia; 6Hospital 
Universitario Fundación Santa Fe y Organizacion Sánitas, Bogota, 
Colombia; 7HNERM, Lima, Peru; 8Hospital El Cruce, Buenos Aires, 
Argentina; 9CONICET, Posadas, Argentina; 10Hospital Presidente 
Peron, Formosa, Argentina; 11Universidad de la Republica, Mon-
tevideo, Uruguay; 12Mayo Clinic, Rochester, MN; 13Hospital 
Eugenio espejo, Quito, Ecuador; 14Hospital Nossa Senhora da 
Conceição-HNSC, Porto Alegre, Brazil
Background: Hepatocellular carcinoma (HCC) is the second 
leading cause of cancer-related death worldwide . Most studies 
have focused on characterizing patients with HCC in Europe, 
North America, and Asia . Little is known about the underlying 
demographic characteristics and risk factors for HCC in South 
America . Methods: This study is a retrospective cohort study 
aimed at identifying the risk factors and demographics of HCC 
in South America . Fourteen medical centers from six countries 
in South America participated in our study . Each center was 
responsible for adhering to their respective institutional review 
policies . Participating centers completed a templated, retro-
spective chart review of patient characteristics at the time of 
HCC diagnosis . Diagnosis of HCC was made radiographi-
cally or histologically for all cases via institutional standards . 
Results: Fourteen centers from six countries contributed data 
for an aggregate 1,336 patients . Brazil accounted for 40% 
(n=540) of patients, Argentina 19% (n=251), Colombia 18% 
(n=239), Peru 16% (n=220), Ecuador 5% (n=65) and Uru-
guay 2% (n=21) . The median age at diagnosis was 64 years 
and 68% were male . The most common risk factor for HCC 
was HCV (48%), followed by alcoholic cirrhosis (22%), HBV 
(14%), NAFLD (9%) or other (8%) . Elevated alpha fetopro-
tein (AFP) level > 20ng/ml corresponded with higher mortal-
ity, 59% compared to 39% in patients with AFP <20ng/ml 
(p<0 .001, OR 2 .27, 95% CI 1 .69-3 .05) . Patients with HBV 
and NAFLD developed HCC at a much earlier age when com-
pared to HCV and alcohol . Thirty-percent of patients with HCC 
secondary to HBV were younger than 45 years at the time of 
diagnosis, and 20% of those with NAFLD were diagnosed 
before age 55 . Of the 743 patients for whom information on 
surveillance was available, only 47% of patients were diag-
nosed with HCC during surveillance . The median ages of those 
diagnosed during surveillance vs . symptom-based diagnosis 
were not significantly different at 64 vs . 62 years . However, 
there was higher mortality in those patients with incidental find-
ing of HCC compared to those found during screening (56% 
vs 46%, p=0 .005) . Conclusion: Our study is the largest cohort 
to date reporting demographic characteristics, risk factors, and 
outcomes of HCC patients across South America . We found 
that an alarming 53% of HCCs were diagnosed outside of 
surveillance programs, with associated increased mortality in 
those patients . The majority of patients had HCV as the under-
lying risk factor . Importantly, persons with HBV and NAFLD as 
the underlying liver disease developed HCC at much younger 
ages, indicating that earlier screening might be recommended 
in these groups .
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1342
MELD score higher than 14 is the safety cutoff for 
patients with Child Pugh B or C cirrhosis undergoing 
drug-eluting beads chemoembolization for hepatocellu-
lar carcinoma
Mélissa Raby1, Julien Bissonette1, Pierre Perreault2, Damien 
Olivié2, Marc Bilodeau1, Hélène Castel1; 1Liver Unit, Centre 
hospitalier de l’Université de Montréal, Montréal, QC, Canada; 
2Department of Radiology, Centre hospitalier de l’Université de 
Montréal, Montréal, QC, Canada
Transarterial chemoembolization (TACE) with drug-eluting 
beads (DEB) is associated with less liver toxicity compared 
to conventional TACE, although their antitumoral efficacy is 
similar in patients with preserved liver function . The aim of 
this study was to determine the risk factors associated with 
death and severe liver toxicity after DEBTACE in patients with 
Child-Pugh ≥B7 cirrhosis . One hundred and twelve consecutive 
DEBTACE performed from 2009 to 2015 were retrospectively 
reviewed . Patients with Child-Pugh ≥B7 were included . Severe 
liver toxicity was defined as onset of ascites or encephalopathy 
or increase in MELD score ≥2 pts in the 6 weeks following 
DEBTACE . Survival analyses were performed using the Kaplan-
Meier method with the log-rank test or Cox’s model, liver tox-
icity was analyzed using binary logistic regression . Forty-nine 
patients who underwent 74 DEBTACE were included . At the 
time of DEBTACE, the median MELD score was 12 .6 (10 .6-
15 .0) and 54/74 had ascites . Thirty-seven were BCLC A, 22 
BCLC B, and 15 out of 74 were performed in Child-Pugh C 
patients (BCLC D) . Median follow-up was 394 days [325-463] . 
Six month and one-year transplantation-free survival were 
71 .0% and 46 .6%, respectively . Five patients died within 6 
weeks . Ten underwent liver transplantation (1 within 6 weeks) . 
At 6 weeks, a deterioration of MELD score was observed after 
31 DEBTACE (delta-Meld=1 .1, SD=3 .7), severe liver toxicity 
occurred after 23 (31%) . In multivariate analysis, INR was pre-
dictive of transplantation-free survival (p<0 .001, OR=22 .3) . 
Albumin was the only predictive factor of severe liver toxicity 
(p=0 .005, OR=0 .81) . Six-month transplantation-free survival 
was significantly less in patients with a MELD score ≥14 before 
DEBTACE (49 .4% survival vs 82 .5%, p<0 .001) . Our data sug-
gest that DEBTACE can be performed in patients with impaired 
liver function . However, DEBTACE should only be considered 
as a bridge to transplant when the MELD score is ≥14 .

Survival analysis post DEBTACE according to MELD score .
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1343
Is percutaneous approach better than endoscopic 
approach for successful biliary drainage in palliation of 
unresectable hilar cholangiocarcinoma: A meta-analysis 
and systematic review.
Harsha Moole2, Sirish Dharmapuri3, Harsha Tathireddy2, Sow-
mya Dharmapuri4, Raghuveer Boddireddy4, Vishnu Moole4, Pra-
thyusha Yedama4, Naveen Bondalapati5, Achuta Uppu6, Abhiram 
Duvvuri1; 1Kansas City VA Medical Center, Kansas city, MO; 
2University of Illinois College of Medicine at Peoria, Peoria, IL; 
3Wilkes-Barre Veterans Affairs Medical Center, Scranton, PA; 
4NTR University of Health Sciences, Vijayawada, India; 5Barnes 
Jewish Christian Medical Group, Christian Hospital, Saint Louis, 
MO; 6Albert Einstein College of Medicine, Bronx, NY
Background: Palliation in advanced unresectable hilar cholan-
giocarcinoma can be achieved by endoscopic or percutaneous 
biliary stent placement . It is unclear if one approach is superior 
to the other in this group of patients . This is a meta-analysis 
and systematic review to compare clinical outcomes of percu-
taneous transhepatic biliary drainage (PTBD) and endoscopic 
biliary drainage (EBD) . Aims: Primary outcome was to compare 
successful biliary drainage in both the groups . Methods:  Study 
Selection Criterion: Studies using PTBD and EBD for palliation 
of advanced unresectable hilar cholangiocarcinoma . Data 
collection and extraction: Articles were searched in Medline, 
Pubmed, Ovid journals, CINAH, International pharmaceuti-
cal abstracts, old Medline, Medline nonindexed citations, and 
Cochrane Central Register of Controlled Trials and Database of 
Systematic Reviews . Two authors independently searched and 
extracted data . Any differences were resolved by mutual agree-
ment . Statistical Method: Pooled proportions were calculated 
using both Mantel-Haenszel method (fixed effects model) and 
DerSimonian Laird method (random effects model) . The hetero-
geneity among studies was tested using I2 statistic . The study 
design was written in accordance to PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses) statement . 
Results: Initial search identified 786 reference articles, in which 
62 articles were selected and reviewed . Data was extracted 
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from five studies (N=357) using PTBD or EBD for palliation in 
advanced hilar cholangiocarcinoma, which met the inclusion 
criterion . The pooled odds ratio for successful biliary drainage 
in PTBD group compared to EBD group was 4 .94 (95% CI = 
2 .09 to 11 .72) . Heterogeneity of studies was measured using 
I2 (inconsistency) = 41% (95% CI = 0% to 77 .1%) . Egger: bias 
= -1 .13 (95% CI = -4 .61 to 2 .36) . Conclusions: In patients with 
advanced unresectable hilar cholangiocarcinoma, palliation 
with PTBD seems to be superior to EBD . PTBD has higher rates 
of successful biliary drainage .
Disclosures:
The following people have nothing to disclose: Harsha Moole, Sirish Dharmapuri, 
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1344
Validation of tumor factor of staging systems in hepato-
cellular carcinoma; focusing on the difference between 
each staging system
Sadahisa Ogasawara1, Yoshihiko Ooka1, Tetsuhiro Chiba1, 
Masanori Inoue1, Toru Wakamatsu1, Eiichiro Suzuki1, Akinobu 
Tawada1, Masayuki Ohtsuka2, Masaru Miyazaki2, Osamu 
Yokosuka1; 1Department of Gastroenterology and Nephrology, 
Graduate School of Medicine, Chiba University, Chiba, Japan; 
2Department of General Surgery, Graduate School of Medicine, 
Chiba University, Chiba, Japan
Background: Four major staging systems, such as Liver Cancer 
Study Group of Japan, AJCC/UICC, Barcelona Clinic Liver 
Cancer, and Hong Kong Liver Cancer, have been proposed for 
hepatocellular carcinoma . This study was designed to validate 
tumor factors of staging systems of HCC, especially focusing on 
the difference between each staging system . Methods: A total 
of 1037 consecutive, newly diagnosis HCC patients at Chiba 
University Hospital were analyzed . Results: Of 906 patients 
who did not have both macrovascular invasion and extrahe-
patic metastasis, we divided patients as three groups based 
on tumor numbers (single, 2-3, and 4 or more) . In single lesion 
group, tumor size did not contribute to the prognosis (reference 
= ≤20 mm), HR = 0 .929 (>20mm, ≤50mm), P = 0 .710, HR 
= 1 .320 (>50mm), P = 0 .228)] . In 2-3 and 4 or more lesions 
group, maximum tumor size were poor prognosis factors (2-3 
lesions (reference = ≤3 cm): HR = 1 .497 (>3 cm, ≤5 cm), P = 
0 .034, HR = 1 .907 (>5cm), P = 0 .019, 4 or more lesions (ref-
erence = ≤5 cm): HR = 2 .024 (>5 cm), P = 0 .006) . Likewise, 
we divided these patients as two groups based on maximum 
tumor size (≤5 cm, and >5cm) . In both groups, tumor numbers 
were poor prognosis factors (≤5cm group (reference = single 
lesion): HR = 1 .812 (2-3 lesions), P <0 .001 . HR = 2 .937 
(4-7 lesions), P <0 .001, HR = 6 .046 (8 or more lesions), P 
<0 .001, >5cm group (reference = single lesion): HR = 1 .893 
(2-3 lesions), P = 0 .036, HR = 4 .518 (4-7 lesions), HR 4 .746, 
P <0 .001, HR = 4 .619 (8 or more lesions), P <0 .001) . Of 131 
patients who had either macrovascular invasion or extrahe-
patic lesions, we divided as follows; single and minor vascular 
invasion, multiple or major vascular invasion, and extrahepatic 
metastasis . Comparing with single and minor macrovascular 
invasion group, both multiple or major vascular invasion (HR = 
2 .485, P = 0 .007) and extrahepatic metastasis (HR = 4 .513, 
P<0 .001) groups were poor prognosis . Conclusions: Maximum 
intrahepatic tumor size contributed prognosis in patients who 
had 2 or more intrahepatic lesions . Intrahepatic tumor numbers 
seemed to be considered further subdividing in future staging 
system . Single and minor vascular invasion (no extrahepatic 
metastasis) patients were good prognosis in patients who had 
either macrovascular invasion or extrahepatic metastasis .
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1345
Does Biopsy Aid in the Management of Patients with 
Hepatocellular Carcinoma Meeting AASLD Diagnostic 
Imaging Guidelines?
Asrar AlAhmadi1, Jonathan Umbel2,1, Stanley M. Cohen2,1, 
Anthony B. Post5,2, Richard T. Lee3,1, Pablo Ros4, Christopher T. 
Siegel5,2, Pierre M. Gholam2,1; 1Medicine, Case Western Reserve 
University, Cleveland, OH; 2Digestive Health Institute, University 
Hospitals Case Medical Center, Cleveland, OH; 3Seidman Cancer 
Center, University Hospitals Case Medical Center, Cleveland, OH; 
4Radiology, University Hospitals Case Medical Center, Cleveland, 
OH; 5Transplant Institute, University Hospitals Case Medical Cen-
ter, Cleveland, OH
Background: AASLD guidelines have established imaging crite-
ria for hepatocellular carcinoma (HCC) . Despite meeting these, 
many patients undergo lesion biospies . Our primary objec-
tive was to evaluate if a biopsy predicts outcomes including 
overall survival . Our secondary objective in the biopsy group 
was to examine whether histological grade can help refine 
prognosis . Methods: 312 patients managed by our Multidis-
ciplinary team were included . Those who met imaging criteria 
but were biopsied (Group A) were compared to those who 
were not (Group B) . For survival analysis we used Kaplan 
Meier method and curves were compared using the log-rank 
test . Results: The two groups showed no statistically significant 
difference with regards to age, sex or year of diagnosis . Group 
A had more extra-hepatic disease (P <0 .001), lower MELD 
score (P<0 .001) and a lower Child Pugh category (P<0 .001) . 
Conversely, group B was more likely to have a higher BCLC 
stage (p<0 .001) and larger tumor size (P<0 .001) . Median 
survival difference between both groups was not significant 
(figure 1) Group A was sub-analyzed for tumor grade which 
was rerported as unobtainable (n=25, 18 .9%,), mildly (n = 25, 
18 .9%,), moderately (n = 69, 52 .3%), or poorly differentiated 
(n = 13, 9 .8%) . There was no statistically significant difference 
in the probability of survival across different histology grades . 
Conclusions: In this real world cohort, a significant number of 
patients meeting AASLD imaging criteria for hepatocellular car-
cinoma still underwent lesion biopsy . Biopsied patients did not 
fare any better in term of survival . In addition, further stratifica-
tion by histological grade showed no survival differences .These 
data suggest that lesion biopsy in patients meeting imaging 
criteria offer no advantage . Opportunities for further education 
regarding established imaging criteria for HCC may exist .



674A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

Disclosures:
Stanley M . Cohen - Advisory Committees or Review Panels: Bristol-Myers Squibb, 
Bristol-Myers Squibb, Bristol-Myers Squibb, Bristol-Myers Squibb; Grant/Research 
Support: Roche, Vertex, Indenix, Roche, Vertex, Indenix, Roche, Vertex, Indenix, 
Roche, Vertex, Indenix; Speaking and Teaching: Gilead, Roche, Gilead, Roche, 
Gilead, Roche, Gilead, Roche
Anthony B . Post - Speaking and Teaching: Gilead; Stock Shareholder: Amgen
Pierre M . Gholam - Advisory Committees or Review Panels: bayer, Gilead, ABB-
VIE; Grant/Research Support: cempra, mallinckrodt, conatus, Gilead; Speaking 
and Teaching: intercept, Salix, abbvie
The following people have nothing to disclose: Asrar AlAhmadi, Jonathan Umbel, 
Richard T . Lee, Pablo Ros, Christopher T . Siegel

1346
Incomplete RFA causes cell cycle Arrest and enhanced 
tumor growth - in vitro and in vivo
Thaddaeus T. Wissniowski1, Sonja Gehring1, Thomas Gress1, 
Pietro Di Fazio2; 1Gastroenterology, University Hospital Marburg, 
Marburg, Germany; 2Department of Visceral, Thoracic and Vas-
cular Surgery, University Hospital Marburg, Marburg, Germany
Background Radiofrequency ablation (RFA) is a widely used 
palliative treatment option of small solid liver tumors . After RFA 
3 areas can be histologically distinguished: total thermal necro-
sis, a hemorrhagic margin and a rim of sublethal damaged 
cells going into apoptosis . If RFA is incomplete patients seem 
to suffer from enhanced tumor growth and spread . The aim 
was to identify the clinical observable mechanism in vitro and 
in vivo . HepG2 HCC cells were treated with RFA for 10s, 20s 
and 30s in vitro . Cells were cultured for further experiments at 
standard conditions . Cells were tested for apoptosis by DIOc6 
and PI/Anexin staining . Chamber slides were stained for 
TUNEL reaction . Cell damage was assessd by luciferase assay 
for release of adenylate kinase into the supernatant . Activity of 
caspases 3/7 and 8 were assessed by luciferase assay . Nfkb 
activation was visualized by EMSA . Bcl-2, BAX, and ER-stress 
markers BiP and CHOP were measured by RT-PCR and western 
blotting Cell cycle was assessed by PI staining and flow cytom-
etry . 20 NMRI mice were injected with 5 Mio . HepG2 cells s .c . 
and were randomized into 2 groups . Group 1 was left without 
further ttreatment while group 2 was treated with RFA with a 
power intake of 5 Ws into the tumor center . 30 days after 
treatment mice were autopsied and examined for tumor size, 
TUNEL and proliferation by PCNA Results: In vitro 30 s RFA led 
to immediate necrosis . 20 s caused apoptosis and aponecrosis 
4 h after treatment . 10 s RFA caused in 9 .7 % cells apoptosis . 
Sublethal damaged cells showed S phase arrest . Bcl-2 was 
significantly upregulated while pro apoptotic bax was signifi-
cantly suppressed in vitro and in vivo as well . Nfkb activation 

was only seen in cases treated with RFA . Animals treated with 
5 Ws RFA showed even an enhanced tumor progression com-
pared to animals left without treament . The Chaperon BiP was 
significantly upregulated after RFA in vitro while proapoptotic 
ER-stress related CHOP was not elevated after sublethal RFA 
in vitro and in vivo . Ther was no significant difference of BiP 
in vivo in both groups . Discussion: Incomplete RFA causes S 
phase arrest and enhanced tumor growth by antiapoptotic bcl-
2 . Bcl-2 and ER-stress could be therapeutic target for future 
multimodal aadjuvant therapies for local tumor ablation .
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Hepatocellular Carcinoma Screening in High-Risk Popu-
lations in the United States 
Manal Hassan1, Reham Abdel-Wahab1,2, Ahmed O. Kaseb1, 
Ahmed Shalaby1, Gehan Botrus1, Sahin Lacin1, Jeffrey S. Mor-
ris3, Hesham M. Amin7, Robert A. Wolff1, Jessica P. Hwang4, 
Donghui Li1, Harrys A. Torres5, Akram Shalaby1, Renato Lenzi1, 
James C. Yao1, Jone A. Joss8, Prasun K. Jalal8, Saira Khaderi8, 
Karri Ballard9, Ernest Hawk6; 1GI Medical Oncology, The Univer-
sity of Texas MD Anderson Cancer Center, Houston, TX; 2Clinical 
Oncology Department, Assiut University Hospital, Assiut, Egypt; 
3Department of Biostatistics, MD Anderson Cancer Center, Hous-
ton, TX; 4Department of General Internal Medicine, MD Anderson 
Cancer Center, Houston, TX; 5Department of infectious diseases, 
MD Anderson Cancer Center, Houston, TX; 6Clinical Cancer Pre-
vention, MD Anderson Cancer Center, Houston, TX; 7Department 
of hematopathology, MD Anderson Cancer Center, Houston, TX; 
8Division of Hepatology, Surgery and Liver transplantation, Baylor 
College of medicine, Houston, TX; 9Myraid Genetics Inc, Salt Lake, 
UT
Hepatitis C virus (HCV) and hepatitis B virus (HBV) are major 
risk factors for hepatocellular carcinoma (HCC) . Accordingly, 
practice guidelines from the American Association for the 
Study of Liver Diseases (AASLD) recommend HCC surveillance 
(HCCS) in patients with HCV in the presence of cirrhosis and in 
patients with HBV irrespective of cirrhosis . However, adherence 
to these recommendations is not clear . We sought to determine 
the proportion and characteristics of patients with viral-induced 
HCC diagnosed incidentally compared with those monitored 
under surveillance (HCCS) . Epidemiologic and clinical informa-
tion was documented for HCC patients referred to The Univer-
sity of Texas MD Anderson Cancer Center between 1992 and 
2011 . The Pearson c2 or Fisher exact test was used to detect 
categorical differences between study groups, and the Student 
t test was used for continuous data . Median survival was calcu-
lated using the Kaplan Meier product-limit method, and survival 
rates were compared using the log-rank test . A total of 1052 
HCC patients had HCV seropositivity (472, 44 .9%), HBV with 
HBsAg positivity (343, 32 .6%), or both (237, 22 .5%) . Cir-
rhosis was detected in 86% of those with HCV-induced HCC 
and 60% of those with HBV-induced HCC (P< .001) . Accord-
ing to AASLD criteria, 829 patients (78 .8%) were candidates 
for HCCS, but only 341 (41 .1%) of these patients underwent 
HCCS and were diagnosed with HCC during routine screen-
ing (group A), whereas 488 (58 .9%) were diagnosed with 
HCC incidentally (group B) . Moreover, 90 patients in group 
B (18 .4%) recalled prior antiviral treatment by gastroenterolo-
gists but no enrollment in HCCS . Baseline features significantly 
differed between group A and group B (Table 1) . Surgical and 
local interventions were more frequently reported in group A 
(45 .7%) than in group B (30 .1%; P< .01) . Median survival was 
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12 .8 months (95% confidence interval [CI] 10-15 .7 months) for 
group A and 9 .3 months (95% CI 7 .8-10 .9 months) for group B 
(P= .001) . This large study supports earlier findings for patients 
with HCV-related HCC who received care in the South Texas 
Veteran Health Care System, suggesting that the recommended 
HCCS in patients with high-risk viral-related HCC is underused . 
Predictors of poor adherence should be studied further .

Baseline features of high-risk HCCS patients
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Intraductal papillary neoplasm of the bile duct: histolog-
ical and molecular analysis of 27 patients
Yoshiki Naito1,2, Jun Akiba2, Hironori Kusano1, Masamichi 
Nakayama1, Reiichiro Kondo1, Akihiko Kawahara2, Tomoki 
Taira2, Osamu Nakashima3, Hirohisa Yano1; 1Department of 
Pathology, Kurume University School of Medicine, Kurume, Japan; 
2Department of Diagnostic Pathology, Kurume University Hospi-
tal, Kurume, Japan; 3Department of Clinical Laboratory Medicine, 
Kurume University Hospital, Kurume, Japan
Aim: Intraductal papillary neoplasm of the bile duct (IPNB) is a 
rare variant of a biliary neoplasm, which has been recognized 
as a new class of biliary tumor in the most recent edition of the 
World Health Organization’s Classification of Tumour of the 
Digestive System (WHO) . IPNBs are characterized by the papil-
lary proliferation in the bile duct with or without mucin secretion 
and resemble intraductal papillary mucinous neoplasm of the 
pancreas . However, a few studies have compared clinicopath-
ological and molecular aberrations between intrahepatic IPNB 
(intra-IPNB) and extrahepatic IPNB (extra-IPNB) . In this study, 
we investigated clinicopathological features, somatic mutation 
(KRAS and PIK3CA) and aberrant expressions (P53 and P16) 
in 27 tumors of IPNBs . Methods: We used 27 tumors from 
27 patients (intra-IPNB: 10 patients, extra-IPNB: 17 patients) 
who underwent pancreaticoduodenectomy or hepatectomy 
for IPNB . Pathologic diagnosis was made according to the 
WHO classification . Clinicopathological features were com-
pared between intra-IPNB and extra-IPNB . Immunohistochemi-
cal staining for mucin markers (MUC1, MUC2, MUC5AC and 
MUC6), p53 and p16 were also performed . We examined 
the KRAS and PIK3CA mutation by real-time polymerase chain 
reaction . Results: Mean age was 65 .6+8 .8 in the intra-IPNB 

and 69 .6+8 .41 in the extra-IPNB (P=0 .209), the male/female 
ratios were 8:2 and 12:5, respectively (P=0 .932) . Macroscop-
ically, 6 tumors (60%, 6/10) in the intra-IPNB were cystic type 
associated with mucin hypersecretion; however, there were no 
cystic types in the extra-IPNB (P<0 .001) . Histologically, inva-
sion was found in 4 tumors (40%, 4/10) in intra-IPNB and in 
10 tumors (59%, 10/17) in extra-IPNB (P=0 .584) . Immuno-
histochemically, MUC5AC was expressed in 9 tumors (90%, 
9/10) in the intra-IPNB, but was expressed only in 7 tumors 
in extra-IPNB (41%, 7/17) (P<0 .05) . There were no differ-
ences in the expression of MUC1, MUC2 and MUC6 between 
intra-IPNB and extra-IPNB . There were no differences in the 
expression of P53 and P16 between intra-IPNB and extra-IPNB . 
KRAS mutation was 14% (1/7) in intra-IPNB and 6% (1/16) 
in extra-IPNB (P=0 .529) . PIK3CA mutation was 6% (1/16) 
in extra-IPNB, however, there was no PIK3CA mutation in 
intra-IPNB (P=0 .663) . There were no significant differences in 
overall survival between intra-IPNB and extra-IPNB (P=0 .899) . 
Conclusion: This study revealed that intra-IPNB and extra-IPNB 
present mostly the common clinicopathologic features, with a 
low frequency of KRAS and PIK3CA mutations .
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Education Level and Household Income is Significantly 
Associated with Disparities in Hepatocellular Carcinoma 
Stage at Diagnosis and Treatment Received 
John Ha2, Melissa Yan2, Jennifer Wang3, Michele M. Tana4, Ram-
sey Cheung5, Taft Bhuket1, Benny Liu1, Robert J. Wong1; 1Gastro-
enterology and Hepatology, Alameda Health System - Highland 
Hospital, Oakland, CA; 2Medicine, University of Texas, Houston, 
CA; 3Medicine, California Pacific Medical Center, San Francisco, 
CA; 4Gastroenterology and Hepatology, University of California, 
San Francisco, San Francisco, CA; 5Gastroenterology and Hepa-
tology, Stanford University School of Medicine, Stanford, CA
Background: Socioeconomic disparities may affect hepatocel-
lular carcinoma (HCC) awareness and access to care, thereby 
contributing to more advanced tumor stage and limited treat-
ment options among disadvantaged groups . Aim: To evalu-
ate the impact of education and household income levels on 
tumor stage at diagnosis and treatment received among adults 
with HCC in the U .S . Methods: Using data from 2003-2013 
Surveillance, Epidemiology, and End Results database, a pop-
ulation-based cancer registry in the U .S ., we performed a ret-
rospective cohort study examining education and household 
income specific disparities in HCC stage and cancer treatment 
received among adults with HCC . Using county-level data, edu-
cation level and household income were grouped into quartiles 
based on proportion of individuals with less than high school 
education and proportion of patients with household incomes 
less than 150% of the federal poverty line, respectively . Multi-
variate logistic regression models evaluated the effect of educa-
tion and income level on HCC stage at diagnosis and receipt 
of HCC treatment with the final model including adjustments for 
age, sex, race/ethnicity, stage of disease, and year of diag-
nosis . Results: Among the 61,594 adults with HCC, 74 .3% 
were men, 52 .6% were non-Hispanic white, and the mean age 
at diagnosis was 64 .4 years (SD 12 .1) . Compared to HCC 
patients from the most educated quartile, those from the least 
educated quartile were more likely to have advanced HCC at 
diagnosis (OR, 1 .14; 95% CI 1 .01-1 .27; p=0 .03) and were 
less likely to have HCC within Milan criteria at diagnosis (OR, 
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0 .80; 95% CI, 0 .64-1 .00; p=0 .05) . However, income level 
was not associated with HCC stage at diagnosis . Similar trends 
were observed when evaluating HCC treatment . HCC patients 
from the least educated quartile and the lowest income quartile 
were significantly less likely to receive any HCC treatment even 
after correcting for HCC stage (Table) . Conclusion: Among 
U .S . adults with HCC, lower education level is associated with 
more advanced HCC tumor stage at diagnosis . HCC patients 
with lower education and lower household income were less 
likely to receive any HCC treatment even after adjusting for 
tumor stage .

Predictors of Receiving HCC Treatment - Multivariate Model
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DNA methylation level of non-cancerous liver tissue has 
potential for being a biomarker of multicentric recur-
rence of hepatocellular carcinoma
Takuji Torimura1,2, Hironori Koga1,2, Toru Nakamura1,2, Hideki 
Iwamoto1,2, Yasuko Imamura2, Yu Ikezono1,2, Takahiko Sakaue1,2, 
Fumitaka Wada1,2, Atsutaka Masuda1,2, Toshimitsu Tanaka1,2, 
Hirohisa Yano3, Takato Ueno2,4, Ken Yamamoto5; 1Department of 
Medicine, division of Gastroenterology, Kurume University School 
of Medicine, Kurume, Japan; 2Liver Cancer Research Division, 
Research Center for Innovative Cancer Therapy, Kurume university 
School of Medicine, Kurume, Japan; 3Department of Pathology, 
Kurume university School of Medicine, Kurume, Japan; 4Asakura 
medical hospital, Asakura, Japan; 5Department of Medical Bio-
chemistry, Kurume university School of Medicine, Kurume, Japan
Background/Aim: Hepatocellular carcinoma (HCC) progresses 
with highly multicentric recurrence even after curative resection . 
However, the mechanisms contributing to multicentric recur-
rence of HCC are still unclear . The aim of this study is to identify 
the participation of DNA methylation in multicentric recurrence 
of HCC after curative hepatic resection and also evaluate the 
possibility of DNA methylation as a biomarker of multicentric 
recurrence . Methods: Initially, the study included 21 samples 
from HCC patients whom recurred within 2 years after curative 
resection (Early recurrence) and the patients without recurrence 
more than 5 years (No recurrence) . All patients were HCV 
positive . There was no histological difference of non-cancerous 
liver tissue between early recurrence group and no recurrence 
group . After extraction of DNA from non-cancerous liver tissues 
and peripheral blood of HCC patients, copy number gain and 
loss of heterozygosity of DNA were evaluated with SNP-CGH 
array . Genome-wide DNA methylation profiles were obtained 
by analysis with a HumanMethylation450 BeadChip . DNA 
methylation level for 360,343 DNA methylation sites was 
assessed with a generalized linear model (GLM) without any 
adjustments . The significance level of the difference between 
early recurrence group and no recurrence group in DNA meth-
ylation was determined after Bonferroni correction . Then, we 
compared the methylation level of DNA methylation sites of 

non-cancerous liver tissues between early and no recurrence 
group by principal component analysis (PCA) . Results: There 
were no significant differences of copy number gain and loss 
of heterozygosity of DNA between non-cancerous liver tissues 
and peripheral blood in each patient . GLM identified 42 DNA 
methylation sites which showed significantly different methyla-
tion level between early and no recurrence group . In PCA using 
top 25 differently methylated sites, early recurrence group was 
significantly distinguished from no recurrence group . Conclu-
sion: After curative resection of HCC, the DNA methylation 
level in particular sites of non-cancerous liver tissues seems to 
be a biomarker of multicentric recurrence of HCC .
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Conditional survival estimate in patients with BCLC 
stage B/C hepatocellular carcinoma treated with 
hepatic arterial infusion chemotherapy with or without 
concurrent radiotherapy
In Rae Cho1,2, Hye Won Lee1,2, Ki Jun Song2,3, Beom Kyung 
Kim1,2, Seung Up Kim1,2, Do Young Kim1,2, Sang Hoon Ahn1,2, Jin 
Sil Seong2,4, Kwang-Hyub Han1,2, Jun Yong Park1,2; 1Department 
of Internal Medicine, Yonsei University College of Medicine, Seoul, 
Korea (the Republic of); 2Yonsei Liver Center, Yonsei University 
Health System, Seoul, Korea (the Republic of); 3Department of 
Biostatistics, Yonsei University College of Medicine, Seoul, Korea 
(the Republic of); 4Department of Radiation Oncology, Yonsei Uni-
versity College of Medicine, Seoul, Korea (the Republic of)
Background : Conditional survival (CS) shows a prognosis of 
patients who have already survived several years and pro-
vides a useful tool to dynamically adjust an individualized sur-
vival . We investigated CS in Barcelona Clinic Liver Cancer 
(BCLC) stage B/C hepatocellular carcinoma (HCC) patients 
treated with hepatic arterial infusion chemotherapy (HAIC) 
with or without concurrent radiotherapy (RT) . Methods : Total 
181 patients diagnosed with HCC who treated with HAIC 
with or without RT between 2011 and 2015 were enrolled . 
Overall survival (OS) and CS were calculated and subgroup 
analysis was performed . OS was computed from the day of 
first treatment until the most recent follow-up or death . CS was 
calculated as CS = S(x+y)/S(x) and represents the probabil-
ity of surviving an additional y years, given that the patient 
has already survived x years . Results : The median follow-up 
period was 11 .1 months (range 0 .4-65 .3 months); during this 
period, 107(59 .1%) patients died . 63(34 .8%) patients were 
BCLC stage B and 118(65 .2%) patients were BCLC stage C . 
The 1-, 3- and 5-year survival rate of all patients was 57 .0%, 
31 .4% and 24 .3%, respectively . OS was significantly lower in 
BCLC stage C patients than stage B . (12 .8 versus 24 .9 months, 
P=0 .012) . Using CS estimate, the probability of surviving an 
additional 2 years, given that the patient had already survived 
for 0, 1, 2 and 3 years were 35 .6%, 55 .1%, 82 .0% and 
77 .4%, respectively . In BCLC stage B patients, 2-year CS of 
0, 1, 2 and 3 years were 52 .4%, 65 .7%, 82 .3% and 90 .0%, 
respectively . In BCLC stage C patients, 26 .9%, 48 .5%, 81 .8% 
and 65 .0%, respectively . Conclusion : These results suggest 
that CS has a tendency to increase over time in patients with 
BCLC stage B/C HCC treated with HAIC with or without RT . CS 
may provide more accurate prognosis and hopeful message to 
patients already survived with treatment .
Disclosures:
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Regional differences in admissions and treatment out-
comes for patients with hepatocellular carcinoma (HCC) 
in Thailand: data from the national universal health 
care
Taya Kitiyakara1, Apinya Leerapun2, Chinnavat Sutthivanan3, Kit-
tiyod Poovorawan4, Wirichada Pan-ngum5, Ngamphol Soonthorn-
worasiri6, Roongruedee Chaiteerakij7, Sombat Treeprasertsuk7, 
Kamthorn Phaosawasdi8, Pisaln Mairiang9, Chomsri Kositchai-
wat1; 1Division of Gastroenterology and Hepatology, Dept of 
Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, 
Thailand; 2Gastroenterology and Herpetology Dept, Chiang Mai 
University, Chiang Mai, Thailand; 3Gastroenterology and Hepatol-
ogy Dept, Bhumipol Hospital, Bangkok, Thailand; 4Clinical Trop-
ical Medicine, Mahidol University, Bangkok, Thailand; 5Clinical 
Hygiene, Mahidol University, Bangkok, Thailand; 6Mahidol Uni-
versity, Bangkok, Thailand; 7Gastroenterology and Hepatology 
dept, Chulalongkorn hospital, Chulalongkorn University, Bangkok, 
Thailand; 8Vichaiyut Hospital, Bangkok, Thailand; 9Khon Kaen 
University, Khon Kaen, Thailand
Background: We report the survival of patients admitted under 
the NHSO, in different regions in Thailand according to treat-
ment . The NHSO funds the universal health coverage, and 
covers 47-48 million people . There is no data on whether the 
outcomes of the reimbursed treatments are the same across the 
country . Method: We used data for inpatient reimbursement 
information from the 2009-2013 Nationwide Hospital Admis-
sion Data . Patients with HCC were identified by the ICD10 code 
C22 .0 Procedures performed on these patients were identified 
by ICD9-CM codes, and deaths were confirmed by the national 
registry . Hospitals were identified from their reimbursement 
codes for the 6 regions in Thailand (North, Northeast, Central, 
South, East, West) and Bangkok .Survival was taken from the 
day of first admission . Chi-squared tests were used to compare 
regions . Results: The median survival for HCC patients for each 
treatment modality and region is shown in the table below . The 
overall incidence of admissions per 100,000 population per 
region varied from 7 .92 in the South to 24 .67 in Bangkok . 
The proportion of patients admitted for HCC-specific therapy 
vs . no HCC-specific therapy was found to be significantly dif-
ferent (p<0 .01) between regions in all treatment modalities . 
For each treatment modality there was a wide range of val-
ues for median survival across the regions (p<0 .01) . The best 
survival was seen in Bangkok, the South and the North (for 
surgery, RFA and TACE) and the survival in this group was 
often more than twice as long as the regions with the lowest 
survival, Central, East and West . Median survival after surgery 
for HCC was 1503, 1723, 825 days for Bangkok, South and 
North respectively, while it was 259, 220, 80 days for Cen-
tral, East and West respectively . Conclusions: There appears 
to be a disparity in admission and outcomes in Thailand for 
standard treatments for HCC . Bangkok and the South have the 
best treatment outcomes for surgery, RFA and TACE while the 
worst were East and West . Further analysis is required to find 
the reasons for this disparity .

Incidence of admitted HCC and survival after treatment in differ-
ent regions in Thailand
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Outcome of treatment in BCLC-0/A HCC patients in real 
world practice: impact of treatment response and treat-
ment stage migration in overall survival (OS)
Alessia Gazzola2, John Lubel1, Paul Gow3, Sally Bell4, Amanda 
Nicoll1,5, Anouk Dev6, Michael A. Fink7, Siddharth Sood5, Vir-
ginia H. Knight6, Thai Hong4, William W. Kemp2, Stuart K. Rob-
erts2; 1Department of Gastroenterology, Eastern Health and Eastern 
Health Clinical School, Monash University, Melbourne, VIC, Aus-
tralia; 2Department of Gastroenterology, The Alfred Hospital, Mel-
bourne, VIC, Australia; 3Department of Gastroenterology, Austin 
Hospital, Heidelberg, VIC, Australia; 4Department of Gastroenter-
ology, St Vincent’s Hospital, Fitzroy, VIC, Australia; 5Department 
of Gastroenterology, Royal Melbourne Hospital, Parkville, VIC, 
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Background  Patients with early stage (BCLC-0/A) HCC are 
recommended to receive curative therapy (CT) with surgical 
resection (SR), liver transplantation (LT), and/or local ablation 
(LA) . However, CT is not always feasible and up to 40% of the 
patients receiving TACE are within BCLC-0/A stage, reflecting 
the application of the treatment stage migration principle . How-
ever, evidence on the prognosis of BCLC-0/A patients under-
going TACE is limited . Aims  To compare the efficacy of CT 
and TACE in BCLC-0/A patients and determine baseline and 
on-treatment prognostic indicators . Methods  All patients within 
BCLC-0/A stages managed across 6 tertiary hospitals who 
received SR, LA or TACE as first line treatment were included in 
the analyses . Baseline demographic, liver disease and tumor 
characteristics were collected along with treatment(s) received 
and best treatment response . Univariate and multivariate analy-
ses were performed using Cox proportional hazards regression 
with results reported as hazard ratios (HR) with 95% confi-
dence intervals (95% CI) . The primary endpoint was overall 
survival (OS) . Results  Between Jan 2000 - Dec 2013, 211 
BCLC-0/A patients (82% males, 41% HBV, 75% CP A, 82% 
BCLC-A) received CT (n=126, 45 SR + 81 LA) or TACE (n=85) . 
Complete response (CR) was achieved in 106 (84%) receiving 
CT and 40 (47%) post-TACE . After a median follow-up 23 .3 
months (range 3 .7-161 .7), the median OS of the whole cohort 
was 57 .6 months (95%CI 46 .6-68 .6) . OS in those receiving 
TACE was lower than those receiving CT (31 .0 mo vs . 71 .6 
mo respectively, p=0 .002) . However, when stratifying accord-
ing to CR, OS in the TACE group still tended to be shorter, 
but the difference was no longer significant (TACE vs . CT in 
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the CR group: 52 .7 mo vs . 80 .5 mo, p=0 .073; in non-CR 
group: 26 .9 mo vs . 22 .2mo, p=0 .67) . Multivariate analysis 
on baseline indicators identified treatment approach (HR 2 .07, 
95%CI 1 .09-3 .94), creatinine (HR 1 .02, 95%CI 1 .01-1 .04) 
and albumin (HR 0 .90, 95%CI 0 .85-0 .95) as independent OS 
predictors . However, when CR was included in the model, it 
replaced treatment approach as an independent OS predictor 
(HR 0 .33, 95%CI 0 .16-0 .64) . Conclusions  While the overall 
survival of BCLC-0/A patients who undergo treatment stage 
migration to TACE is lower than those treated with CT, it is not 
significantly lower from that obtained with curative therapies in 
those who achieve a complete response . Response to treatment 
is a major determinant of OS in BCLC-0/A patients indepen-
dent of treatment allocation to CT or TACE, and should be 
used for prediction and prognostic stratification of BCLC-0/A 
patients undergoing TACE .
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Risk factors of early recurrence after curative hepatec-
tomy in hepatocellular carcinoma
Young Mi Hong, Seung Bum Lee, Ki Tae Yoon, Mong Cho; Internal 
Medicine, Pusan National University Yangsan Hospital, Yangsan, 
Korea (the Republic of)
Background and aims: Although hepatic resection is a poten-
tially curative treatment for hepatocellular carcinoma (HCC), 
early recurrence after curative hepatectomy sometimes occurs 
and is associated with poor prognosis . This study aimed to 
identify risk factors of early recurrence after curative hepatec-
tomy in HCC . Methods: Sixty-three patients who underwent 
curative hepatectomy for HCC from June 2013 to April 2015 
were enrolled . Patients were divided into two groups; early 
recurrence group which developed recurrence within 12 
months after hepatectomy (n=53) and nonearly recurrence 
group (n=10) . Clinicopathological factors of early recurrence 
were retrospectively analyzed . Results: Among sixty-three 
patients, ten (15 .9%) patients experienced early recurrence . 
Univariate analysis showed tumor necrosis (p = 0 .0016), level 
of PIVKA-II (p <0 .0001), tumor number (p = 0 .047), tumor 
size (p = 0 .0049), microvascular invasions (p = 0 .0407) to 
be associated with early recurrence . By multivariate analysis, 
there were significant differences in high PIVKA-II (p <0 .0001) 
and tumor necrosis (p = 0 .0156) in patients with early recur-
rence . ROC analysis showed that the optimal cut-off value for 
PIVKA-II was 0 .804 (sensitivity 90 .0%, specificity 69 .8% at a 
cut-off value of 46 mAU/mL) and extent of tumor necrosis was 
0 .769 (sensitivity 70 .0%, specificity 79 .2% at a cut-off value of 
3% in total tumor volume) . Conclusions: Preoperative high PIV-
KA-II and high tumor necrosis were independent risk factors for 
early recurrence after curative hepatectomy in HCC . Therefore, 
patients with these risk factors should be treated actively and 
followed closely after hepatectomy .

Disclosures:
The following people have nothing to disclose: Young Mi Hong, Seung Bum Lee, 
Ki Tae Yoon, Mong Cho

1355
Predictive factors of hepatocellular carcinoma and 
transplant-free survival in Chinese patients with primary 
biliary cholangitis 
Ka-Shing Cheung, Wai-Kay Seto, James Fung, Ching-Lung Lai, 
Man-Fung Yuen; Medicine, Queen Mary Hospital, The University 
of Hong Kong, Hong Kong, Hong Kong
Objectives: Studies on the risk factors of adverse events in 
primary biliary cholangitis (PBC) patients treated with ursode-
oxycholic acid (UCDA) are limited in the Asian population . 
Methods:  This was a retrospective cohort study of Chinese 
PBC patients in Hong Kong . We retrieved data from Hong 
Kong Hospital Authority Clinical Data Analysis and Reporting 
System (CDARS) and Clinical Management System (CMS) . PBC 
patients who were followed up in Queen Mary Hospital from 
the year of 2000 to 2015 were identified with the International 
Classification of Diseases (ICD)-9 code of 571 .6 . Medical 
records were also reviewed . Data about the demographics, 
clinical, laboratory and histological parameters were analysed 
to predict development of hepatocellular carcinoma (HCC) and 
transplant-free survival . Suboptimal response to UCDA was 
defined by the Barcelona criteria . Results: 177 PBC patients 
who took UCDA for at least one year were identified . The 
median duration of follow-up was 6 .4 years (range: 1 .0 – 22 .9 
years) . Female patients accounted for 88% of the cohort, and 
32% of patients had cirrhosis at baseline . Around 33% of 
patients had suboptimal response to UCDA . HCC developed 
in 12 patients (6 .8%) during the follow-up . The 5-year and 
10-year probability was 2 .3% and 5 .6%, respectively . After 
multivariate analysis of various factors, only cirrhosis (hazard 
ratio [HR]: 33 .6; 95% confidence interval [CI]: 2 .5 – 445 .8) 
and suboptimal response to UCDA (HR: 9 .7; 95% CI: 1 .03 
– 90 .9) were independent predictors of HCC . 58 patients 
(32 .8%) either died or received liver transplantation during the 
follow-up . The 5-year and 10-year probability of transplant-free 
survival was 87 .6% and 74 .0%, respectively . On multivariate 
analysis, older age (HR: 1 .08; 95% CI: 1 .05-1 .11), male gen-
der (HR: 2 .25; 95% CI: 1 .01 – 5 .05) and cirrhosis (HR: 3 .84; 
95% CI: 1 .88 – 7 .85) were independent risk factors of mor-
tality or liver transplantation . Suboptimal response to UCDA 
was a significant risk factor on univariate analysis (HR: 0 .47; 
95% CI: 0 .25 – 0 .90), but became borderline significant on 
multivariate analysis (HR: 0 .51; 95% CI: 0 .25 – 1 .05) . Con-
clusions: In this cohort study with a follow-up duration of up to 
22 years, Chinese patients with PBC had significant morbidity 
and mortality despite the use of UCDA . Suboptimal response 
to UCDA is a contributing factor, indicating the need for newer 
effective therapies .
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Rising Inpatient Healthcare Resource Utilization in Baby 
Boomers with Hepatocellular Carcinoma
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Eric R. Yoo5, Menghan Hu6, Renumathy Dhanasekaran4, Fasiha 
Kanwal7,8, Aijaz Ahmed4; 1Internal Medicine, Roger Williams 
Medical Center, Providence, RI; 2Department of Medicine, Bos-
ton University School of Medicine, Boston, MA; 3Department of 
Medicine, University of Nevada School of Medicine, Reno, NV; 
4Division of Gastroenterology and Hepatology, Stanford University 
School of Medicine, Stanford, CA; 5Medicine, University of Illinois 
College of Medicine, Chicago, IL; 6Biostatistics, Brown University 
School of Public Health, Providence, RI; 7Division of Gastroenter-
ology and Hepatology, Baylor College of Medicine, Houston, TX; 
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Background & Aim: Aging baby boomers (BB), persons born 
1945-1965, account for the majority of the chronic hepatitis 
C (HCV) prevalence in United States . Therefore, BB with long-
standing HCV are at higher risk to develop cirrhosis and hepa-
tocellular carcinoma (HCC) . We evaluated the most common 
primary cancers with highest proportion affecting BB and their 
impact on inpatient healthcare resource utilization . Methods: 
Using the Surveillance Epidemiology and End Results (SEER) 
18 registry, we determined the top five cancer sites with the 
highest proportion of annual incidence in BB from 2003-2012 . 
Within these five cancers, we evaluated temporal trends in 
hospitalization incidence rate, mortality rate, mean cost of care 
and median length of stay using the National Inpatient Sample 
(NIS) database during the same study period . Results: Within 
the SEER 18 registry from 2003-2012, the top five cancers with 
the highest percentage affecting the baby boomer cohort of 
total cancer incidence included uterine cancer (48 .6%), HCC 
(48 .3%), prostate cancer (35 .0%), multiple myeloma (31 .3%) 
and pancreatic cancer (27 .8%) . These five cancers represented 
581,192 hospitalizations within the NIS from 2003-2012, of 
which 231,738 (39 .9%) were within the baby boomer cohort . 
HCC inpatient incidence rate (12 .6) in BB was 2 .8 times higher 
than non-BB . HCC also had the highest percentage of hospi-
talizations (47%) affecting BB within these five cancers (Table) . 
In addition, BB hospitalized with HCC had the highest severity 
of illness according to the Elixhauser comorbidity index (index 
score 0-4; HCC, +2 .8), which resulted in the highest inpatient 
mortality rate (959 deaths per 10,000 hospitalizations) . Con-
clusion: With the highest proportion of hospitalizations and 
inpatient cancer-related deaths in the baby boomer cohort, the 
rising incidence of HCC in BB has had a profound impact on 
inpatient healthcare resource utilization . Healthcare initiatives 
to facilitate early diagnosis and linkage to care of HCV may 
help alter these trends in future .
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Hepatocellular Carcinoma is Independently Associ-
ated with Increased Mortality in Patients with Cirrhosis 
Admitted to Intensive Care Units
Christina C. Lindenmeyer1, Ahyoung Kim2, Fadi Niyazi2, Rocio 
Lopez3, Neal A. Mehta2, Vedha Sanghi4, Aanchal Kapoor4, 
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Sciences, Cleveland Clinic Foundation, Cleveland, OH; 4Critical 
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Background. The study of critical care outcomes in patients with 
liver disease is important in order to develop systems by which 
patients who might benefit from critical care resources can be 
identified . The aim of this study was to assess the effect of hepa-
tocellular carcinoma (HCC) on in-hospital mortality and length 
of stay (LOS) before and after liver transplantation (LT) . Patient 
and Methods: Consecutive patients with cirrhosis and post-
liver transplant patients who were admitted to a United States 
tertiary care center Intensive Care Unit (ICU) between 2008-
2014 were followed from admission to hospital discharge, 
death or LT . A univariable analysis was performed to assess 
differences between patients with and without HCC; analysis 
of variance (ANOVA) was used for continuous or ordinal vari-
ables and Pearson’s chi-square tests were used for categori-
cal factors . Multivariable regression analysis was performed 
to assess whether HCC is associated with mortality or LOS . 
Logistic regression was used to model mortality and analysis 
of covariance (ANCOVA) was used to assess differences in 
adjusted mean LOS . Results:  Patients with Cirrhosis A total of 
436 patients with cirrhosis (aged 57+/- 11 years, 65% males), 
were included in the study, of which 14 (3%) had HCC . On uni-
variable analysis, in-hospital mortality was significantly higher 
in cirrhotic subjects with HCC (83% vs . 26%; p=0 .021) . This 
association remained statistically significant after adjusting for 
MELD, white blood cell count, mean arterial pressure, Glascow 
Coma Scale and serum creatinine (p=0 .024) . There was no 
association with HCC and hospital or ICU LOS . Patients after 
LT 643 patients who underwent LT (aged 56 ± 10 years, 69% 
males), were included in the study, of which 225 (35%) had 
HCC . On univariable analysis, there was no significant asso-
ciation between HCC and in-hospital mortality in patients after 
LT (p=0 .75) . This association remained statistically non-signif-
icant after multi-variate analysis (p=0 .34) . Unadjusted anal-
ysis showed that patients with HCC had significantly shorter 
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LOS than those without HCC (p<0 .001) . Similar results were 
observed after multi-variate analysis . Similarly, patients with 
HCC had significantly shorter ICU LOS (p<0 .001), confirmed 
after multivariate analysis . Conclusion: HCC is an independent 
predictor of mortality in patients with cirrhosis admitted to the 
ICU . Not unexpectedly, patients with HCC who undergo LT 
have shorter ICU and hospital length of stay .
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Outcomes of a new very small diameter drug eluting 
embolic beads for transarterial chemoembolization in 
unresectable hepatocellular carcinoma.
Ahmed K. Abdel Aal1, Mohamed G. Shoreibah2, Keith Pettibon1, 
Annie Harris1, Anand Patel1, Zachary Lambertsen1, Derek Dubay3, 
Souheil Saddekni1, Amr Soliman Moustafa1, George R. Newman1; 
1Radiology, University of Alabam at Birmingham, Birmingham, 
AL; 2Internal Medicine, University of Alabama at Birmingham, Bir-
mingham, AL; 3Surgery, University of Alabama at Birmingham, 
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Objective: The purpose of the study is to evaluate the tumor 
response rate and survival outcomes of a transarterial chemo-
embolization (TACE) of unresectable hepatocellular carcinoma 
(HCC) using 75 microns Oncozene (Boston Scientific, MA, 
USA) drug-eluting beads (DEB) . Materials and methods: We ret-
rospectively reviewed the medical records and radiologic stud-
ies of 67 patients who had their first TACE for HCC between 
November 2013 and December 2015 using 75 microns 
Oncozene DEB . The primary endpoint of the study was tumor 
response rate which was categorized according to the mod-
ified Response Evaluation Criteria in Solid Tumors (mRECIST) 
and the toxicity profile of the DEB using Common Terminology 
Criteria for Adverse Events (CTCAE) version 3 .0 . The second-
ary endpoint was patient survival . Results: The study included 
52 males and 15 females with a mean age of 63 .8 years . 
HCV was seen in 58% of the patients . Overall tumor response 
on follow up CT and/or MRI done 4-6 weeks after TACE was 
24% complete response, 78% objective response and 88% 
disease control . Complete response, objective response and 
disease control were 27%, 75% and 88% respectively in Child-
Pugh A patients, and 26%, 79% and 91% respectively in Bar-
celona Clinic Liver Cancer (BCLC) stages A and B patients . 
Grades 3 toxicity was seen in 9% of the patients . There was no 
grade 4 toxicity recorded . The 6 and 12 month survival were 
98% (95% CI: 89 .4-99 .9%, p<0 .0001) and 90% (95% CI: 
68 .3-98 .8%, p<0 .001) respectively . Conclusion: The present 
study shows very good tumor response rate to TACE using 75 
microns Oncozene DEB, with very low toxicity profile . Short-
term survival outcomes appear to be promising with 98% and 
90% survival at 6 and 12 months respectively .
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Poor Glycemic Control in Patients with Diabetes 
Increases the Risk of Hepatocellular Carcinoma
Jeffrey Nadelson2, Humberto C. Gonzalez1, Sanjaya K. Satapa-
thy1, Satheesh Nair1; 1Transplant Hepatology, University of Ten-
nessee Health Sciences Center, Memphis, TN; 2Gastroenterology, 
University of Tennessee Health Sciences Center, Memphis, TN
Introduction . There are several lines of evidence suggesting 
that diabetes is in fact an independent risk factor for hepato-
cellular carcinoma (HCC) development . Aim of our study is 
impact of glycemic control on the risk of HCC in patients with 
cirrhosis . Methods. 400 consecutive patients (123 patients with 
diabetes) who underwent liver transplantation were studied . 
Demographics, body mass index, etiology, laboratory data, 
HbA1c levels and explant pathology were reviewed . We 
calculated an average glucose level based on three glucose 
values around the time of listing for liver transplant . Mann 
Whitney U test and Chi square test were used to compare the 
continuous and categorical variables respectively . Multivariate 
analysis was used to identify the risk of HCC . Results. Among 
the 400 patients, 103 patients had HCC . The patients with 
HCC were older (57±7 vs 53±10 yr p-value 0 .001) and higher 
rate of Hepatitis C (62% vs 38% p value 0 .0001) . Patients with 
HCC had higher serum albumin (3 .1±0 .8 vs 2 .9±0 .7 gm/dl) 
higher hemoglobin (12 .9±0 .7 vs 11 .5±2 .1 gm/dl) and lower 
serum creatinine (1 .06±1 .1 vs 1 .41±1 .5 mg/dl) which are 
likely reflective of MELD exception granted for HCC patients . 
Patients with HCC had a higher HbA1c levels (5 .4±1 .6 vs 
5 .2±0 .8 p-value 0 .03) and an average glucose levels 140±60 
vs120±40 mg/dl p-value 0 .029) . Incidence of HCC was 22% 
in diabetic patients and 27% in non-diabetic patients (p-value 
not significant) . In a separate univariate analysis including only 
patients with diabetes, age, higher HbA1c were associated 
with HCC (table) . The average glucose levels were higher in 
HCC patients, but did not reach statistical significance . In the 
multivariate model higher HbA1c levels increased the risk of 
HCC (HR 1 .40; 95% CI 1 .1-1 .7) . Conclusion . In our data set 
higher HbA1c levels increased the risk of HCC . Moreover, 
diabetic patients with poor glycemic control, as evidenced by 
higher HbA1c levels, are at a greater risk of HCC .
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Diabetic Patients with HCC and without HCC
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Risk of Hepatocellular Carcinoma after Antiviral Ther-
apy in Different Sets of Korean Patients with Chronic 
Hepatitis C
Sangyoung Yi1, Jonggi Choi2,3, Ju Hyun Shim3,4, Jina Park3,4, 
Jihyun An3,4, Danbi Lee3,4, Kang Mo Kim3,4, Young-Suk Lim3,4, Han 
Chu Lee3,4, Young-Hwa Chung3,4, Yung Sang Lee3,4; 1Department 
of Internal Medicine, Asan Medical Center, University of Ulsan 
College of Medicine, Seoul, Korea (the Republic of); 2Department 
of Internal Medicine, Presence Saint Francis Hospital, Evanston, 
IL; 3Department of Gastroenterology, Asan Medical Center, Uni-
versity of Ulsan College of Medicine, Seoul, Korea (the Republic 
of); 4Asan Liver Center, Asan Medical Center, University of Ulsan 
College of Medicine, Seoul, Korea (the Republic of)
Background: It is unclear whether or not to surveil hepatocellu-
lar carcinoma (HCC) in chronic hepatitis C individuals with or 
without preexisting liver cirrhosis who have achieved sustained 
virological response (SVR) after antiviral treatment . The aim of 
this study was to evaluate the incidence and risk factors of HCC 
development in different sets of patients receiving therapy for 
chronic hepatitis C . Methods: This study included 492 Korean 
patients chronically infected by hepatitis C virus (HCV) who 
received interferon-based therapy between 2004 and 2015 
at Asan Medical Center, all of whom experienced liver biopsy 
for identifying hepatic histology prior to treatment . We eval-
uated incidence rates of HCC according to the presence of 
SVR or underlying cirrhosis, and clinical variables associated 
with the development of HCC including demographical, viro-
logical, and histological factors . Results: Of the 492 patients 
(mean age, 50 .3±10 .7 years; 259 males; 64 with cirrhosis; 
and 236 and 232, respectively with HCV genotype of 1 and 
2), SVR was achieved in 370 (75 .2%): 52 with cirrhosis, and 
HCC was developed in 33 (6 .7%): 14 with SVR during a fol-
low-up of 2,763 .8 person-years with an incidence of 1 .2/100 
person-years . The cumulative incidence of HCC at 5 and 
10 years was 4 .7% and 12 .6%, respectively for the entire 
patients; 3 .0% and 8 .3%, respectively for the SVR patients; 
and 6 .1%and 6 .1%, respectively for the cirrhotic patients . 
In the multivariate model for the entire cohort, achievement 
of SVR and chronic carrier of hepatitis B (n=26) were inde-
pendently associated with HCC occurrence (adjusted hazard 
ratios, 0 .34 and 3 .56, respectively; Ps<0 .05), as were not 
age ≥50 years, gender, liver cirrhosis, the METAVIR fibrosis 
stage, and HCV genotype (0 .57, 0 .79, 0 .86, 1 .07, and 2 .42, 
respectively; Ps=NS) . In the 370 patients achieving SVR, the 
estimated annual incidence of HCC was 0 .77% and 0 .68%, 
respectively in cirrhotic and non-cirrhotic patients; and 0 .85% 

and 0 .51%, respectively in males and females . The annual rate 
of HCC in the SVR group was 1 .51%, 1 .09%, 5 .25%, 1 .36%, 
and 0 .80%, respectively for patients with the fibrosis stage of 
0, 1, 2, 3, and 4 (cirrhosis); 1 .39% and 0 .99%, respectively 
for patients aged ≥50 years and <50 years; and 0 .67% and 
1 .31%, respectively for patients with HCV genotypes of 1 and 
2 . Conclusions: Failure to achieve SVR was for HCC in patients 
treated for chronic HCV infection . All patients achieving SVR 
met the above cost-effective criteria for HCC screening (0 .2% 
per year) . Based on our findings, HCC surveillance should be 
always considered after anti-HCV treatment, even in non-cir-
rhotic cases with SVR . Nothing to disclosure
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Yttrium-90 (90Y) Radioembolization in the treatment of 
intrahepatic cholangiocarcinoma (ICC): Preprocedural 
biomarkers of response
Xiao Jing Wang1, Anjana A. Pillai2, Darren D. Kies3, Juan C. 
Camacho3; 1Internal Medicine, Emory University School of Medi-
cine, Atlanta, GA; 2Digestive Disease and Transplant Hepatology, 
Emory University School of Medicine, Atlanta, GA; 3Interventional 
Radiology, Emory University School of Medicine, Atlanta, GA
Purpose To investigate preprocedural biomarkers of improved 
survival in patients with unresectable ICC treated with 90Y radi-
oembolization . Methods IRB approved HIPPA compliant sin-
gle center case study including 54 consecutive patients with 
unresectable intrahepatic cholangiocarcinoma who underwent 
90Y radioembolization with either resin-based or glass-based 
spheres . Efficacy was assessed by overall survival (OS) from 
90Y therapy . Prognostic factors were tested using univariable 
cox regression analysis with regression coefficient set at 0, 
(significance set p= 0 .1) . Factors included comorbid condi-
tions (diabetes, coronary artery disease, hypertension, obesity, 
depression, smoking, alcohol and drug use), time to treatment, 
shunt fraction, 90Y type, ECOG status, administered 90Y dose, 
tumor size, vascular involvement, neutrophil/lymphocyte (N/L) 
ratio and platelet/lymphocyte (P/L) ratio . Multivariate analysis 
was then performed on any significant factors on univariate 
analysis in addition to factors determined a priori . Results A 
total of 54 patients were identified (44% male (n = 22), mean 
age 64 years old); 4 patients expired during preprocedural 
evaluation . 28% of patients underwent treatment with glass-
based spheres (n=14) and 72% received resin-based spheres 
(n=36) . Median number of treatments received was 2 . Mean 
delivered 90Y dose was 46 .1± 4 .4mCi for resin-based spheres 
and 88 .6± 12 .2mCi . Mean OS from diagnosis was 21 .3 
months (95% CI 18 .0-35 .0) and mean OS from treatment was 
12 .7 months (95% CI 6 .4-20 .9) . At the time of data collec-
tion, 9 patients were still alive . No significant difference in 
OS between the two types of 90Y spheres for OS from diag-
nosis (p=0 .15) or OS from treatment (p = 0 .99) . Pre-identified 
biomarkers did not reach significance in univariate analysis 
for predicting survival . However, hypertension showed a odds 
ratio (OR) of 0 .47 (p =0 .025) for survival from treatment . Time 
from diagnosis to 90Y therapy showed trend to significance 
with OR of 1 .45 (p=0 .058) for progression free survival . Multi-
variate analysis showed a trend for N/L ratio (OR 1 .24 (0 .99-



682A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

11 .55), p= 0 .066) as predictor of survival . Conclusion N/L 
ratio shows potential as a preprocedural biological marker of 
survival following 90Y therapy for intrahepatic cholangiocar-
cinoma . Resin-based and glass-based spheres show non-infe-
riority in OS for treatment of cholangiocarcinoma . Due to a 
relatively small sample size, many factors showed promise for 
prognostication but were unable to reach significance . We 
believe this data to be important groundwork to guide future 
prospective studies to help predict treatment response to 90Y 
therapy for intrahepatic cholangiocarcinoma .
Disclosures:
The following people have nothing to disclose: Xiao Jing Wang, Anjana A . Pillai, 
Darren D . Kies, Juan C . Camacho

1362
Time to Initial Treatment of Hepatocellular Carcinoma in 
an Urban Hospital
Tae Hoon Lee, Vikram Rangan, Sasan Sakiani, Nisheet Waghray, 
Hicham Khallafi; MetroHealth Medical Center, Cleveland, OH
BACKGROUND/AIMS: The treatment delay in newly diag-
nosed hepatocellular carcinoma (HCC) has been raised 
recently . Most previous studies were done in the transplanta-
tion center setting, which included many patients who were 
referred from community after the diagnosis of HCC was 
made, and might not reflect the actual delay . AIM: The aim 
of this study was to determine the time to treatment for HCC 
after diagnosis in a high volume urban hospital which did 
not provide liver transplantation . METHODS: All patients who 
were newly diagnosed HCC at MetroHealth Medical Center 
between 2008 and 2014 were identified retrospectively . Their 
demographic and clinical data were collected through chart 
review . RESULTS: 212 patients were included in the final anal-
ysis . The majority were male (73%) . 177 patients (83 .9%) had 
the evidence of cirrhosis . 78 (44 .1%) patients were Child-Pugh 
score (CP) A, 61 (35 .0%) were CP score B, and 36 (20 .3%) 
were CP score C . The mean of waiting time to first treatment 
was 99 .1 days (SD 102 .9) . Univariate analysis demonstrated 
that Barcelona Clinic Liver Cancer (BCLC) stage was the only 
significant factor (p=0 .02) impacting waiting time . The mean 
waiting time (day) was 126 .7 (SD 77 .9) for BCLC 0, 138 .4 
(SD 125 .1) for BCLC A, 90 .3 (SD 63 .7) for BCLC B, 72 .2 
(103 .1) for BCLC C, and 39 .8 (SD 79 .1) for BCLC D respec-
tively . (Figure 1) Age (p=0 .36), Sex (p=0 .86), Race (p=0 .65), 
Insurance (p=0 .08), and CP score (p=0 .67) did not affect the 
waiting time . CONCLUSION: In a high volume the non-trans-
plant urban hospital setting, there is a 3 month delay to initial 
treatment in newly diagnosed HCC . Patients with early stage 
HCC (BCLC 0, A and B) have significantly longer wait times 
compared to those with advanced HCC (BCLC C and D) . Fur-
ther studies are warranted to evaluate potential factors that can 
lead to the difference in this time sensitive conition .

Disclosures:
The following people have nothing to disclose: Tae Hoon Lee, Vikram Rangan, 
Sasan Sakiani, Nisheet Waghray, Hicham Khallafi

1363
Low long term tumor recurrence and mortality rates in 
patients transplanted for hepatocellular carcinoma listed 
with low native MELD scores
Heather O’Dell, Roman Perri, D. Lee Gorden; Liver Transplant, 
Vanderbilt University, Nashville, TN
Background and aims: Cirrhosis complicated by hepatocellular 
carcinoma is a leading indication for liver transplantation . Aug-
mentation of MELD score for presence of tumor is controversial . 
This study evaluates the hypothesis that patients transplanted 
with low native MELD scores augmented for presence of tumor, 
experience high rates of tumor recurrence and lower overall 
survival post-transplant than patients transplanted for other indi-
cations . Methods: Retrospective chart review of 783 patients in 
single university-based liver transplant center since implemen-
tation of the MELD system . From 2003 through May 2013, 
145 patients had hepatocellular carcinoma on liver explant . 
Death from all causes and disease-free survival was examined 
at 3 and 5 years post-transplant . Results: Mean age of the 
145 patients with hepatocellular carcinoma was 57 and 77% 
were male . Viral hepatitis was the primary etiology of liver dis-
ease (71%), followed by non-alcoholic steatohepatitis (10%), 
and reformed alcohol abuse (6%) . All other etiologies totaled 
13% . Median time on the wait list was 77 days . Average 
native MELD at time of transplant was 16, with 74% of patients 
receiving adjustment in their MELD score for the presence of 
tumor . Locoregional therapy of tumors was used as a bridge to 
transplant in 43% of patients . The data shows a 3-year disease 
free survival of 96 .6% . Of 100 patients transplanted for hepa-
tocellular carcinoma prior to May 2011, 5-year disease free 
survival is 96% . Additionally, the data demonstrates a 19 .3% 
3-year all-cause mortality, and 24% 5-year all-cause mortality 
in those transplanted for hepatocellular carcinoma . In patients 
transplanted for all other indications the data demonstrates 
3-year and 5 year all-cause mortalities of 18 .9%, and 23 .5% . 
Conclusion: Hepatocellular carcinoma recurrence post liver 
transplant may be under reported in national databases and 
therefore no complete data is available to confirm recurrence 
and survival rates . Review of the literature reveals disease free 
survival post-transplant after 4-5 years in the United States 
ranging from 89-96% . Based on data from our center, patients 
transplanted with low native MELD scores adjusted for the pres-
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ence of tumor demonstrated a low rate of confirmed tumor 
recurrence within 3 years of 3 .4%, 5 years of 4 .1% . Finally, 
the data revealed no difference in 3 and 5-year all-cause mor-
tality among those transplanted for hepatocellular carcinoma 
compared to those transplanted for all other indications .
Disclosures:
The following people have nothing to disclose: Heather O’Dell, Roman Perri, D . 
Lee Gorden

1364
The prognostic impact of TERT promotor mutations and 
rs2853669 single nucleotide polymorphism combina-
tion in hepatocellular carcinoma
Helder Cardoso1,2, Rui Batista3, Paula Soares3, Joanne Lopes4, 
Cátia S. Pereira2, Rui Morais1, Marco Silva1, José C. Machado2, 
Fátima Carneiro4,5, Guilherme Macedo1; 1Gastroenterology 
Department, Hospitalar Center of São João. Medical Faculty of the 
University of Porto., Porto, Portugal; 2Ipatimup Diagnostics, I3S – 
Institute for Innovation and Health Research., Porto, Portugal; 3Can-
cer Signaling and Metabolism Group, I3S – Institute for Innovation 
and Health Research., Porto, Portugal; 4Pathology Department, 
Hospitalar Center of São João. Medical Faculty of the University 
of Porto., Porto, Portugal; 5I3S – Institute for Innovation and Health 
Research., Porto, Portugal
Purpose: The rs2853669 single nucleotide polymorphism 
(SNP) was reported to modulate the clinical impact of telo-
merase reverse transcriptase promoter (TERTp) mutations, 
that were recognized as the most frequent somatic genetic 
alterations in hepatocellular carcinoma . Methods: Retrospec-
tive study of consecutive patients with HCC diagnosis and 
matching patients with chronic liver disease (CLD), in a single 
institution . The detection of TERT promoter (TERTp) mutations 
was performed by sequencing in the tumor tissue, in the non 
tumoral surrounding liver tissue and in the liver tissue of CLD 
patients . The rs2853669 SNP was analyzed by real time-PCR . 
Results: We included 78 patients with HCC, mostly male (85%) 
with a mean age of 64 .9±10 .1 years, and 59 patients with 
CLD (83% male; mean age 48 .8±10 .6 years) . The majority of 
HCC was associated with cirrhosis (92%) and the main etiol-
ogies were hepatitis C (37%), hepatitis B (32%) and alcoholic 
liver disease (31%) . The median follow-up of HCC patients 
was 22 .0 months (IRQ 4 .4-45 .4) and the mortality rate in the 
first year 33% . The frequency of TERTp mutations in HCC was 
44 .6%, no mutations were detected in the non-tumoral sur-
rounding tissue or in the CLD samples . The frequency of the 
rs2853669 genotype AA was 51% in HCC patients and 55% 
in the CLD patients . TERTp mutations were associated with hep-
atitis C virus (HCV) etiology (62% in HCV positive patients 
vs 38% in HCV negative patients; p=0 .031) . No significant 
associations were found with other tumor characteristics or 
liver function . However, patients with rs2853669 genotype 
AA and TERTp mutated tumors present a shorter survival than 
patients with other rs2853669 genotype or absence of TERTp 
mutation (median 12 .0 vs 35 .5 months, p=0 .021) . Conclusion: 
TERTp mutations are highly prevalent in HCC, particularly in 
those associated with HCV, however, their prognostic impact 
appears to be significant only in patients with the rs2853669 
AA genotype .
Disclosures:
The following people have nothing to disclose: Helder Cardoso, Rui Batista, 
Paula Soares, Joanne Lopes, Cátia S . Pereira, Rui Morais, Marco Silva, José C . 
Machado, Fátima Carneiro, Guilherme Macedo

1365
Liver Transplantation for Hepatocellular carcinoma: 
Results from a Multicenter Cohort from Latin America.
Federico Piñero1, Paulo Costa2, Elaine Ataide3, Sergio Hoyos4, 
Sebastian Marciano5, Maria M. Anders6, Adriana Varon7, Alina 
Zerega8, Jaime Poniachik9, Alejandro Soza10, Pedro M. Padilla11, 
Josemaria Menendez12, Rodrigo L. Zapata13,14, Mario Vilatoba15, 
Linda E. Muñoz16, Martin Maraschio17, Gustavo Podestá1, Lucas 
McCormack6, Adrian Gadano5, Ilka F. Boin3, Marcelo O. Silva1; 
1Liver Unit, Hospital Universitario Austral, Pilar, Argentina; 2Liver 
Transplantation, Hospital Federal University of Caerá, Caerá, Bra-
zil; 3Liver Transplantation, Hospital de Clinicas, State University 
of Campinas, Campinas, Brazil; 4Liver Transplantation, Hospital 
Pablo Tobón Uribe and Gastroenterology Universidad de Antio-
quía, Medellin, Colombia; 5Liver Transplantation, Hospital Italiano, 
Buenos Aires, Argentina; 6Liver Transplantation, Hospital Alemán, 
Buenos Aires, Argentina; 7Liver Transplantation, Fundación Car-
dioinfantil, Instituto de Cardiología, Bogotá, Colombia; 8Liver 
Transplantation, Sanatorio Allende, Cordoba, Argentina; 9Hospi-
tal Clínico Universidad de Chile, Santiago, Chile; 10Gastroenter-
ology, Pontificia Universidad Católica de Chile, Santiago, Chile; 
11Liver Transplantation, Hospital Guillermo Almenara, Lima, Peru; 
12Liver Transplantation, Hospital Militar-Clínicas, Montevideo, Uru-
guay; 13Liver Transplantation, Clinica Alemana, Santiago, Chile; 
14Hospital del Salvador, Santiago, Chile; 15Liver Transplantation, 
Instituto de Ciencias Médicas, Mexico city, Mexico; 16Liver Trans-
plantation, Hospital Universitario de Monterrey, Monterrey, Mex-
ico; 17Liver Transplantation, Hospital Privado, Cordoba, Argentina
Background & Aims: Limited data has been reported regarding 
liver transplantation (LT) for Hepatocellular carcinoma (HCC) 
in Latin America . Aim: to describe selection criteria, survival 
and recurrence rates of LT for HCC in a Latin-American cohort . 
Methods: Consecutively transplanted adult patients with HCC 
in 17 LT centers were included (2005-2011) . Pre and post LT 
models for 5-year recurrence were assessed (Cox regression 
multivariate analysis; Hazard Ratios, HR) . Kaplan Meier recur-
rence and survival curves compared: Milan, San Francisco 
(UCSF) and α-fetoprotein (AFP) criteria . Results: Of 2761 trans-
planted patients, 527 with HCC were included (17% incidental 
HCC) . Contribution per country: 42% Brazil, 26% Argentina, 
15% Colombia, 10% Chile, 3% Peru, and 2% each from Mex-
ico and Uruguay . Study population: age 57 ± 9 years, 33% 
hepatitis C, median waiting list 3 months (range 1 .0-9 .0), 59% 
with MELD supplementary points . At listing, 81%, 91% and 
81% of the patients were within Milan, UCSF and AFP model, 
respectively . Tumor treatment before LT was performed in 44% . 
Five-year recurrence and survival rates were 13% and 64%; 1st 
month mortality rate of 11% (HCC non-related deaths of 64%) . 
Independent predictors of 5-year recurrence were: 1) Pre-LT 
model: AFP >2 points HR 2 .4 (P=0 .004) and within UCSF 
criteria HR 0 .4 (P=0 .03); 2) Post-LT model (explanted liver fea-
tures): within Up-to 7 criteria HR 0 .4 (P=0 .02), microvascular 
invasion HR 4 .0 (P=0 .0001) and poor differentiation HR 1 .8 
(P=0 .03) . Patients exceeding Milan but with AFP score ≤2 had 
similar recurrence rate compared to patients within Milan cri-
teria (Figure) . Conclusions: Most Latin American centers trans-
planted within Milan criteria . However, the AFP model could 
be prospectively implemented . Although survival rates were 
similar when compared to European and US populations, a 
high number of non-HCC related deaths were observed .
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1366
Real-life Adherence to BCLC Therapeutic Algorithm of 
Hepatocellular carcinoma in a Multicenter cohort from 
Argentina.
Federico Piñero1, Sebastian Marciano2, Nora C. Fernández3, 
Jorge L. Silva4, Yanina Zambello12, Manuel Cobos5, Alina 
Zerega6, Ezequiel Ridruejo7, Carlos Miguez8, Beatriz M. Ameigei-
ras9, Caudia D’Amico10, Luis A. Gaite11, Matías Coronel1, Carla 
S. Bermudez2, Carlos Rosales4, Gustavo Romero8, Lucas McCor-
mack5, Virginia Reggiardo12, Luis Colombato3, Adrian Gadano2, 
Marcelo O. Silva1; 1Liver Unit, Hospital Universitario Austral, Pilar, 
Argentina; 2Hepatology, Hospital Italiano, Buenos Aires, Argen-
tina; 3Hepatology, Hospital Británico, Buenos Aires, Argentina; 
4Hepatobiliary Surgery, Hospital G Rawson, San Juan, Argen-
tina; 5Hepatobiliary Surgery, Hospital Alemán, Buenos Aires, 
Argentina; 6Hepatology, Sanatorio Allende, Cordoba, Argentina; 
7Hepatology, Centro de Educación Médica e Investigaciones Clíni-
cas Norberto Quirno (CEMIC)., Buenos Aires, Argentina; 8Gas-
troenterology and Hepatology, Hospital Udaondo, Buenos Aires, 
Argentina; 9Gastroenterology and Hepatology, Hospital Ramos 
Mejía, Buenos Aires, Argentina; 10Hepatology, Centro Especiali-
dades Medicas Ambulatorias (CEMA), Mar del Plata, Argentina; 
11Hepatology, Hospital Cullen, Santa Fe, Argentina; 12Gastroen-
terology and Hepatology, Hospital Centenario, Rosario, Argentina
Background & Aims: The Barcelona Clinic Liver Cancer (BCLC) 
algorithm has been accepted for staging and management 
of hepatocellular carcinoma (HCC) . However, adherence to 
BCLC in the daily practice is still challenging . We aimed to 
analyze adherence to BCLC recommendation and its impact 
on patient survival . Methods: A cohort study was conducted 
between 2009 and 2016 in 14 different regional hospitals 

from Argentina including adult patients with newly diagnosed 
HCC . Study data was registered into a web-based electronic 
system . Results: Between 2009 and 2016, 720 consecutive 
patients were included (non-cirrhotic n=73) . Hepatitis C virus 
was the main cause of liver disease (37%) . Overall, 58% of the 
cohort was under screening . At diagnosis, BCLC stages were 
as follows: stage 0 4%, A 43%, B 22%, C 9% and D 22% . 
Analysis of treatments performed according to BCLC recom-
mendation showed that 45% of the patients were first treated 
according to BCLC, 24% under-treated, 29% over-treated and 
2% not treated until last day of follow-up . BCLC adherence 
increased to 55 .3% for subsequent treatments . Correspond-
ing 5-year survival rates were as follows: stage 0 77%, stage 
A 74%, stage B 62%, stage C 33% and stage D 19% (Fig-
ure) . Significant lower survival was observed among patients 
who were not screened (43% vs 70%; HR 3 .27, P<0 .0001) . 
Non-transplant centers (n=8) had lower proportion of patients 
who were under screening compared to LT centers (31 .6% vs 
65 .7%; P=0 .0001), and less patients diagnosed at early BCLC 
stages 0-A (34 .2% vs 52 .9%; P=0 .0001) . Conclusions: Adher-
ence to BCLC still needs to be improved, with only half of the 
patients being treated accordingly in Argentina . Screening for 
HCC represents a major goal to improve survival .

Disclosures:
Marcelo O . Silva - Advisory Committees or Review Panels: MSD, AbbVie; Grant/
Research Support: BMS, MSD, Bayer; Speaking and Teaching: BMS, AbbVie
The following people have nothing to disclose: Federico Piñero, Sebastian Mar-
ciano, Nora C . Fernández, Jorge L . Silva, Yanina Zambello, Manuel Cobos, 
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Gustavo Romero, Lucas McCormack, Virginia Reggiardo, Luis Colombato, 
Adrian Gadano
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The efficacy of radiofrequency ablation combined with 
transcatheter hepatic chemoembolization for patients 
with BCLC stage B hepatocellular carcinoma: A multi-
center retrospective study-propensity score matching
Masashi Hirooka3,4, Atsushi Hiraoka1, Hironori Ochi2, Yohei Koi-
zumi3, Yoshiyasu Kisaka5, Yoshio Tokumoto3, Masanori Abe3, 
Kouji Joko2, Kojiro Michitaka1, Yoichi Hiasa3; 1Gastroenterology 
Center, Ehime Prefectural Central Hospital, Matsuyama, Japan; 
2Center for Liver-Biliary-Pancreatic Diseases, Matsuyama Red 
Cross Hospital, Matsuyama, Japan; 3Gastroenterology and Metab-
ology, Ehime University School of Medicine, Touon, Japan; 4Total 
medical Support Center, Ehime University School of Medicine, 
Touon, Japan; 5Gastroenterology, Uwajima City Hospital, Uwa-
jima, Japan
Purpose To clarify the indication of radiofrequency ablation 
combined with transcatheter hepatic arterial chemoemboliza-
tion (TACE-RFA) for patients with hepatocellular carcinoma 
(HCC) beyond Milan criteria, the prognoses of patients with 
intermediate stage (BCLC-B) and substage were assessed by 
treatment in a multicenter study . Methods The institutional 
review board at each hospital approved this study; 291 patients 
with intermediate stage HCC who were treated from January 
2000 to December 2015 were enrolled . These patients were 
divided into four classes (B1 – B4), per Bolondi classification . 
Between these substages, the prognosis of RFA was compared 
to that of transcatheter hepatic arterial chemoembolization 
(TACE), the suggested standard therapy for the patients with 
BCLC-B . Results The B1, B2, B3, and B4 subclasses consisted 
of 136, 113, 22, and 20 patients, respectively . In all BCLC-B 
patients, TACE-RFA and hepatic resection (HR) survival curves 
were improved over that of TACE (P < 0 .001 for TACE-RFA vs . 
TACE; P < 0 .001 for HR vs . TACE) . For substages B1 and B2, 
in particular, overall survival rates of TACE-RFA and HR were 
significantly higher than that of TACE (B1, P < 0 .001 for TACE-
RFA or HR vs . TACE; B2, P = 0 .015 for TACE-RFA vs . TACE; 
P = 0 .036 for HR vs . TACE) . Moreover, after propensity score 
matching, the prognoses of TACE-RFA and HR were improved 
over that of TACE . Conclusion The indication of TACE-RFA may 
be expanding into BCLC-B HCC . In substages B1 and B2, 
TACE-RFA may be a better treatment modality .
Disclosures:
The following people have nothing to disclose: Masashi Hirooka, Atsushi Hira-
oka, Hironori Ochi, Yohei Koizumi, Yoshiyasu Kisaka, Yoshio Tokumoto, Masa-
nori Abe, Kouji Joko, Kojiro Michitaka, Yoichi Hiasa

1368
PNPLA3 (rs738409 C>G) contributes to low viral load 
and decreased risk of hepatocellular carcinoma in HCV 
genotype 1b cirrhotic patients. 
Renata Senkerikova1, Sona Frankova1, Dusan Merta2, Eva Sti-
cova4, Pavel Trunecka5, Julius Spicak1, Milan Jirsa3, Jan Sperl1; 
1Dpt. of Hepatogastroenterology, Institute for Clinical and Exper-
imental medicine, Prague, Czech Republic; 2Department of Anes-
thesiology and Resuscitation, Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic; 3Laboratory of Experimental 
Hepatology, Institute for Clinical and Experimental Medicine, 
Prague, Czech Republic; 4Depatment of Clinical and Transplant 
Pathology, Institute for Clinical and Experimental Medicine, 
Prague, Czech Republic; 5Transplancenter, Institute for Clinical 
and Experimental Medicine, Prague, Czech Republic
Background: Several studies have reported an association 
between the allele G of PNPLA3 rs738409 and allele T of 
TM6SF2 rs58542926 and increased risk of alcoholic liver cir-
rhosis and HCC . In HCV-related cirrhosis, the role of these vari-

ants remains controversial and may differ depending on HCV 
genotypes . Aim: To evaluate the impact of both gene variants 
on the risk of HCC in Czech patients with end-stage liver dis-
ease due to alcoholic or HCV, genotype 1b, related cirrhosis . 
Patients and methods: We retrospectively reviewed 403 liver 
transplant candidates who were referred to our center between 
1995 and 2015 . 254 patients had advanced alcoholic liver 
cirrhosis (ALD group); in 65 (25 .6%) of them, HCC was diag-
nosed . 149 patients had HCV-related cirrhosis, all genotype 
1b (HCV group), and HCC was found in 58 (39%) of these 
patients . The diagnosis of HCC was confirmed in the explanted 
liver in all 123 cases . The PNPLA3 and TM6SF2 genotypes 
were determined using the Applied Biosystems TaqMan SNP 
assay, HCV RNA was assessed by the Roche AmpliPrep/
COBAS TaqMan assay . Results: ALD and HCV groups dif-
fered in gender (ALD:HCV males 209 vs 99, p<0 .001), BMI 
(ALD:HCV 28 vs 26, p <0 .001) and MELD score (ALD:HCV 
16 vs 13, p<0 .001) . In the ALD group, patients with HCC 
were older (HCC:non-HCC 59 vs 54, p<0 .001), had higher 
BMI ( HCC:non-HCC 29 vs 27, p=0 .003) and less advanced 
liver disease (MELD, HCC:non-HCC 15 vs 17, p=0 .005) . In 
the HCV group, patients with HCC were older (HCC:non-HCC 
59 vs 53, p <0 .0001) and had less advanced liver disease 
(MELD, HCC:non-HCC 11 vs 14, p <0 .001) . PNPLA3 G allele 
carriers had a significantly higher risk of HCC in ALD group 
(GG vs CC homozygotes: OR 2 .4, 95% confidence interval 
(CI) 1 .091–5 .284, p=0 .028), the presence of only one G 
allele did not increase the risk of HCC (CG vs CC: OR 1 .66, 
95% CI 0 .799–3 .434, p=0 .174) . Contrarily in HCV group, 
PNPLA3 G allele carriers had less HCC (CG vs CC: OR 0 .54, 
95% CI 0 .265–1,116, p=0 .097; GG vs CC: OR 0 .31, 95% 
CI 0 .103–0 .942, p=0 .034) . The GG homozygotes had sig-
nificantly lower HCV viral load in comparison with CC and 
CG genotype carriers (median, IQR; 162500, 25200-194000 
IU/ml vs 454000, 154200-1390000 IU/ml, p=0 .01) . HCV 
patients with HCC had significantly higher HCV viral load in 
comparison with non-HCC patients (median, IQR; 821000, 
172000-1635000 IU/ml vs 202500, 86280-677200 IU/ml, 
p=0 .007) . Association between TM6SF2 and HCC was found 
neither in ALD nor HCV group and the genotype had no impact 
on viral load . Conclusion: PNPLA3 G variant allele contributes 
to lower HCV viral load and may decrease the risk of HCC in 
patients with HCV genotype 1b and end-stage liver disease .
Disclosures:
Pavel Trunecka - Advisory Committees or Review Panels: Astellas pharma LTD; 
Speaking and Teaching: Novartis Pharma s .r .o .
Jan Sperl - Advisory Committees or Review Panels: MSD, Abbvie, Gilead, Jans-
sen; Grant/Research Support: Gilead, Janssen; Speaking and Teaching: MSD, 
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A failure of the past is not a determinant of future out-
comes: Report of operations performed by liver trans-
plant surgeons in patients with underlying cirrhosis. 
Angel Alsina1,3, Ahmad Al Nakshabandi2, Reinaldo E. Claudio5, 
Alejandra Mallorga6, Jorge Arrroyo7, Iain Hillenberg6, Edson 
Franco1,3, Nyingi Kemmer8, Alexia M. Athienitis4; 1Liver Trans-
plant, Tampa General Medical Group, Tampa, FL; 2Internal Med-
icine Residency, Mercy Hospital and Medical Center, Chicago, 
IL; 3Department of Surgery, University of South Florida, Morsani 
College of Medicine, Tampa, FL; 4Muma College of Business Infor-
mation Systems and Decision Sciences, University of South Florida, 
Tampa, FL; 5University of Florida, Gainesville, FL; 6University of 
South Florida, Tampa, FL; 7University of Puerto Rico, San Juan, 
PR; 8Transplant Hepatology, Tampa General Hospital, Tampa, FL
In past studies, elective abdominal operations in patients with 
decompensated cirrhosis have demonstrated an elevated risk 
of morbidity and mortality . The goal of this study is to evalu-
ate the safety, efficacy and outcomes of operations performed 
in cirrhotic patients with varying degrees of liver disease by 
specialists at a major liver transplant center . Methods: All pro-
cedures were performed by liver transplant surgeons . A ret-
rospective, case-controlled study of 182 consecutive patients 
between 2009 and 2015 (n=91 cirrhotic, n=91 non-cirrhotic) 
was performed . Patients were categorized according to Child-
Pugh-Turcotte (CPT) score, model for end-stage liver disease 
(MELD) score, demographics, comorbidities, and emergent 
vs . elective . Results: Operations were evenly divided between 
groups: umbilical (n=34), inguinal (n=19), ventral hernior-
rhaphy (n=21), and laparoscopic cholecystectomies (n=17) . 
CPT scores in cirrhotics were: A (31 .9%), B (37 .3%), and C 
(30 .8%) . Logistic regression was used to calculate survival, 
adjusted for operations, BMI, diabetes, CPT, MELD and age . 
Eleven (12%) cirrhotic patients underwent a subsequent liver 
transplant . Six-mo . survival was 93 .4% in cirrhotics and 98 .9% 
control (p= NS) . By procedure, in cirrhotics, survival was 100% 
in ventral hernias and cholecystectomies, and 88 .2% and 
89 .5% in umbilical and inguinal hernias, respectively . By CPT, 
survival was 100% A, 97 .7% B, and 97 .7% C . Non emergent 
cases had 4 .9% mortality vs . 20% (2 pts) when emergent . 
Seventeen (18 .7%) patients with cirrhosis developed complica-
tions . Hernia recurrence was 16% in cirrhotic vs . 8% control 
(p=0 .2) . Only 6 cirrhotic patients died within 6 months, all 
CPT B (n=3) and C (n=3) . Conclusion: This study demonstrates 
that patients with varying degrees of end stage liver disease 
can undergo these abdominal operations safely and with min-
imal mortality, when performed by transplant surgeons at a 
major liver transplant center . When elective, minimal mortality 
ensued . One of eight patients underwent liver transplantation . 
Operations should be considered before patients deteriorate 
further . The study debunks the notion that this patient popula-
tion should not be offered surgery . It does not address major 
laparotomies in stable or decompensated cirrhotics, which is a 
subject of future studies .
Disclosures:
The following people have nothing to disclose: Angel Alsina, Ahmad Al Nak-
shabandi, Reinaldo E . Claudio, Alejandra Mallorga, Jorge Arrroyo, Iain Hillen-
berg, Edson Franco, Nyingi Kemmer, Alexia M . Athienitis

1370 ♦
Frailty is independently associated with increased hospi-
talisation days in patients on the liver transplant waitlist
Marie Sinclair, Eduard Poltavskiy, Jennifer L. Dodge, Jennifer C. 
Lai; Gastroenterology and Hepatology, University of California, 
San Francisco, San Francisco, CA
Background: Frailty is highly prevalent in patients with cirrhosis 
and associated with increased mortality independent of the 
MELD score . There is little data investigating the impact of 
frailty on hospitalisation . Methods: Cirrhotics listed for liver 
transplantation at a single center underwent assessments of 
physical frailty in the outpatient setting using the Fried Frailty 
Index, consisting of grip strength, gait speed, exhaustion, 
weight loss, and physical activity . Frail was defined as Fried 
Frailty Index ≥3 points out of a maximum of 5 . The primary 
outcome was number of hospitalized days per year; secondary 
outcome was number of hospitalizations over 12 months . Neg-
ative binomial regression associated frailty with the outcomes 
and estimated incidence rate ratios (IRR) . Results: Of 587 cir-
rhotics, 36% were female, median age [interquartile range 
(IQR)] was 60 years [53-64] and MELD score was 15 [12-18] . 
Median [IQR] Fried Frailty score was 2 [1-3]; 32% were clas-
sified as frail . During 12 months of follow-up, 43% required at 
least 1 hospitalization; reasons for hospitalization included: 
infection (38%), hepatic encephalopathy (19%), acute kidney 
injury or ascites (16%), GI bleeding (8%) and other (19%) . 
107/184 (58%) frail and 142/399 (36%) non-frail patients 
were hospitalized at least once (p<0 .001) . Among patients 
with at least one hospitalization, the median length of stay per 
hospital admission was not affected by frailty status (5 days 
[3 .0-8 .0] for frail vs 4 days [3 .0-6 .3] for non-frail, p=0 .241) . 
In univariable analysis, the Fried frailty score was associated 
with total hospitalisation days per year (IRR 1 .51, 95% CI 
1 .28-1 .77); p=<0 .001), which remained significant even after 
adjustment for MELD, albumin, and female sex (IRR 1 .21, 95% 
CI 1 .02-1 .44; p=0 .03) . Conclusion: In cirrhotics on the liver 
transplant waitlist, frailty is a significant predictor of hospital-
ization and total hospitalized days per year, independent of 
liver disease severity . Standardized metrics of frailty, such as 
the Fried Frailty Instrument, can identify cirrhotics in greatest 
need of chronic liver disease management programs to reduce 
hospitalizations .
Disclosures:
The following people have nothing to disclose: Marie Sinclair, Eduard Poltavskiy, 
Jennifer L . Dodge, Jennifer C . Lai

1371
When imaging and explant pathology conflict: defining 
the risk of false-positive hepatocellular carcinoma in 
recipients transplanted with T2 MELD exceptions
Therese Bittermann1, David S. Goldberg1,2, Christina M. Bauer3, 
Vandana Khungar1; 1Gastroenterology, Hospital of the University 
of Pennsylvania, Philadelphia, PA; 2Clinical Center for Epidemiol-
ogy and Biostatistics, Perelman School of Medicine at the Univer-
sity of Pennsylvania, Philadelphia, PA; 3Internal Medicine, Hospital 
of the University of Pennsylvania, Philadelphia, PA
Background: The Organ Procurement and Transplantation Net-
work defines specific radiologic criteria by which waitlisted 
patients with suspected hepatocellular carcinoma (HCC) can 
receive additional waitlist priority and faster access to liver 
transplantation . These radiologic criteria are more stringent 
for lesions <2cm in size, and do not differ based on the eti-
ology of liver disease or other risk factors that influence the 
pre-test probability of HCC . Imaging modalities are imperfect 
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such that a subset of prioritized candidates will ultimately have 
no evidence of HCC on explant and the factors that lead to 
false-positive scans have been insufficiently studied . The aim of 
this study was to define pre-transplant risk factors for false-pos-
itive HCC in transplant recipients who received T2 MELD 
exceptions . Methods: This was a retrospective cohort study 
using United Network for Organ Sharing explant pathology 
data from 2012-2014 with a false-positive HCC defined by 
a center answering “no” to the explant pathology question: 
“was evidence of HCC (viable or non-viable tumor) found in 
the explant?” in patients transplanted with T2 MELD excep-
tions . Results: 4,117 patients were transplanted with T2 MELD 
exceptions during the study period, of which 245 (6%) had 
false-positive HCC . Largest tumor size between 3-5cm and alfa 
fetoprotein (AFP) >100ng/mL were associated with a 50% 
decrease in the odds of false-positive HCC (OR 0 .45 [95% CI: 
0 .27-0 .73] and OR 0 .57 [95% CI: 0 .37-0 .88], respectively) . 
Recipients with immune-mediated liver disease were more than 
twice as likely to have no evidence of HCC (OR 2 .12, 95% CI: 
1 .18-3 .83) and had a predicted probability of false-positive 
HCC >10% regardless of largest tumor size or AFP (Figure) . 
Conclusion: More than 80 transplant recipients inappropriately 
receive T2 MELD waitlist priority each year, and contribute to 
the continued imbalance in access to transplantation between 
HCC and non-HCC candidates .

Disclosures:
The following people have nothing to disclose: Therese Bittermann, David S . 
Goldberg, Christina M . Bauer, Vandana Khungar

1372
Delta MELD as a predictor of early outcome in adult-to-
adult living donor liver transplantation
Murat Dayangac1, Sencan Acar2,3, Murat Akyildiz2,3, Ahmet 
Gurakar4, Yaman Tokat1; 1Florence Nightingale Hospital, Liver 
Transplantation Unit, Istanbul Bilim University, Istanbul, Turkey; 
2Department of Gastroenterology, Istanbul Yeni Yuzyil University, 
Istanbul, Turkey; 3Organ Transplantation Center, Gaziosmanpasa 
Hospital, Istanbul, Turkey; 4Department of Gastroenterology and 
Hepatology, Section of Transplant Hepatology, Johns Hopkins Uni-
versity School of Medicine, Baltimore, MD
Background: Living donor liver transplantation (LDLT) provides 
a unique opportunity to manage the patients preoperatively to 
optimize the clinical condition . An increased post-operative 
mortality risk has been reported among patients who undergo 
LDLT with higher MELD scores . In this study, we hypothesized 
that, in high-MELD patients who are hospitalized prior to LDLT 
with intent to ameliorate the MELD score, any MELD reduc-
tion would improve the post-transplant outcome . Methods: We 
retrospectively analyzed 386 primary adult-to-adult right lobe 
LDLT cases that are performed between January 2010 and 
December 2014 . Patients were divided into low-MELD (<20, 

n=294) vs . high-MELD (≥20, n=92) groups according to their 
MELD score at the time of the index hospitalization . Patients in 
the high-MELD group were managed specifically according to 
a treatment algorithm in an effort to decrease the MELD score . 
Patients in the high-MELD group were further divided into two 
subgroups: (1) Responders (n=34) to pre-transplant treatment 
with subsequent reduction of the MELD score by a minimum 
of 1 point vs . (2) Non-responders (n=58), whose MELD score 
remained unchanged or further increased on the day of LDLT . 
Results: High-MELD group had a significantly higher periopera-
tive mortality rate compared to that of low-MELD group (17 .4% 
vs . 3 .4%, p<0 .001) . Having similar mean MELD scores at 
hospitalization (24 .9±5 .0 vs . 24 .5±4 .4, p=0 .6), Responders 
in the high-MELD group had a significantly longer preopera-
tive hospital stay (12 .5±10 .1 vs . 8 .4±8 .5, p<0 .001), which 
resulted in a significantly lower mean MELD score on the day 
of LDLT, compared to those of Non-responders (21 .5±4 .7 vs . 
26 .1±5 .7, p<0 .001) . The length of preoperative hospitaliza-
tion showed a significant negative correlation with the MELD 
score on the day of LDLT (p=0 .03, Spearman’s rho=-0 .223) . 
The low-MELD group and Responders in the high-MELD group 
showed similar rates of perioperative mortality (3 .4% vs . 5 .9%, 
p=0 .3) and 1-year survival (91 .8% vs . 91 .1%, p=0 .1), which 
were both significantly lower than those of Non-responders 
(24 .1%, p<0 .001 and 67 .4%, p<0 .001) . Conclusion: MELD 
score ≥20 is a significant risk factor for perioperative mortality 
after LDLT . In high MELD patients undergoing LDLT, an extended 
pre-transplant hospitalization with an intent to reduce the MELD 
score is an effective strategy to improve early post-transplant 
outcomes .
Disclosures:
Ahmet Gurakar - Advisory Committees or Review Panels: BMS, Gilead
The following people have nothing to disclose: Murat Dayangac, Sencan Acar, 
Murat Akyildiz, Yaman Tokat

1373
Early Liver Transplantation for Severe Alcoholic Hepati-
tis in the United States- a 4.5 Year Single-Center Expe-
rience
Gene Y. Im1, Akhil Shenoy2, Elizabeth S. Schubert3, Aparna 
Goel1, Jonathan Nahas1, Leona Kim-Schluger1, Sander S. Flor-
man4, Thomas Schiano1; 1Medicine, Division of Liver Diseases, 
Recanati/Miller Transplantation Institute, The Icahn School of Med-
icine at Mount Sinai, New York, NY; 2Psychiatry, Recanati/Miller 
Transplantation Institute, The Icahn School of Medicine at Mount 
Sinai, New York, NY; 3Social Work Services, Recanati/Miller 
Transplantation Institute, The Icahn School of Medicine at Mount 
Sinai, New York, NY; 4Surgery, Recanati/Miller Transplantation 
Institute, The Icahn School of Medicine at Mount Sinai, New York, 
NY
Purpose: The purpose of this study is to provide an update on 
our single-center experience with early liver transplantation (LT) 
for severe alcoholic hepatitis (AH) in the United States . Meth-
ods: Using our previously published candidate selection pro-
cess, our center implemented a strategy of early LT for severe 
AH in January 2012 . We reviewed 198 patients with severe 
AH hospitalized at our center from January 2012 to June 
2016 . The primary end point was survival at 6 months, with a 
secondary end point of alcohol relapse (return to harmful drink-
ing) after LT . Survival was compared between those receiving 
early LT and matched patients who did not . Results: Overall, 
168 (85%) patients with severe AH not responding to medical 
therapy were evaluated for early LT . Of the non-responders, 
30 (18%) patients had favorable psychosocial profiles and 
were provisionally accepted as candidates, of which 24 (14%) 
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survived to listing for early LT . Overall, 16 (9 .5%) candidates 
with median MELD 39 and favorable psychosocial profiles 
underwent early LT through deceased donation, comprising 3% 
of all adult LT performed at our center during the study period . 
Good insight and the first liver-decompensating event were sig-
nificantly associated with candidate selection on multivariate 
analysis (p<0 .01) . There was universal insurance approval 
from private and public payers without any denials or require-
ment for appeals . The 6-month survival rate was higher among 
those receiving early LT compared with matched controls (88% 
vs 19%, p<0 .001) . Fourteen recipients are alive at a median 
of 595 days with 40% returning to employment . Two (12 .5%) 
recipients relapsed and had not met the first liver-decompen-
sating event criterion, but are alive with good graft function . 
Conclusion: This update demonstrates a durable achievement 
of excellent outcomes with early LT for severe AH, low impact 
on the donor pool and low rates of alcohol relapse in highly 
selected patients in the United States .
Disclosures:
The following people have nothing to disclose: Gene Y . Im, Akhil Shenoy, Eliz-
abeth S . Schubert, Aparna Goel, Jonathan Nahas, Leona Kim-Schluger, Sander 
S . Florman, Thomas Schiano

1374
Factors Predicting Discordance Between Pretrans-
plant Imaging Stage of Hepatocellular Carcinoma and 
Post-transplant Pathologic Stage
Brett L. Ecker1, Maarouf A. Hoteit2, Kimberly A. Forde2, Christine 
C. Hsu2, K. Rajender Reddy2, Emma E. Furth3, Paige Porrett1, Peter 
L. Abt1, Abraham Shaked1, Kim M. Olthoff1, Matthew Levine1; 
1Surgery, University of Pennsylvania, Philadelphia, PA; 2Gastroen-
terology, University of Pennsylvania, Philadelphia, PA; 3Pathology, 
University of Pennsylvania, Philadelphia, PA
Background: The Milan criteria are utilized to guide liver allo-
cation for transplant candidates with hepatocellular carcinoma 
(HCC) . Often, transplanted patients are outside of criteria by 
final explant pathology, which may impact survival . We sought 
to (1) characterize the incidence of discordance between pre-
transplant imaging and explant pathology and (2) identify 
preoperative characteristics associated with such discordance 
and post-transplant outcome . Methods: Patients undergoing 
orthotopic liver transplantation (OLT) for HCC within the MELD 
era (1/2003-12/2013) were identified in a prospectively col-
lected institutional database . Patients were dichotomized to 
“within” or “outside” criteria by both preoperative imaging 
and explant pathologic evaluation . Binary logistic regression 
and Kaplan-Meier methodology were utilized to identify inde-
pendent predictors of imaging/pathologic discordance and 
its impact on post-transplant survival . Results: 381 patients 
underwent OLT for HCC . The most common primary diagnosis 
was hepatitis C (74 .8%) . Pretransplant locoregional treatments 
were utilized for 295 (77 .8%) patients . 87 (22 .8%) patients 
within criteria by pretransplant imaging were found to have 
explant pathology outside criteria . Those with discordance 
were significantly more likely to develop a new tumor focus on 
pre-transplant imaging while on the waitlist (30 .2% vs . 15 .2%, 
p=0 .010) . There was a nonsignificant difference in the rate 
of discordance for patients without evidence of radiographic 
response to treatment (36 .4% vs . 24 .1%, p=0 .210), with a 
degree of effect that varied by extent of response (partial: 
27 .3% vs . complete: 15 .3%, p=0 .055) . Imaging/pathologic 
discordance was significantly associated with worse 5-year 
disease-free (70 .0% vs . 53 .5%, p=0 .005) and overall survival 
(72 .5% vs . 59 .2%, p=0 .010) . Preoperative factors associated 
with imaging/pathologic discordance included a physiologic 

MELD >12 (cohort median) (34 .4% vs . 19 .3%, p=0 .002), 
greater than 1 lesion by pre-transplant imaging (40 .5% vs . 
19 .0%, p<0 .001), and an increasing serum AFP level (34 .2% 
vs . 21 .8%, p=0 .050) . By binary logistic regression, only tumor 
multifocality remained independently associated with imaging/
pathologic discordance (OR 4 .59, 95% CI 2 .37-8 .89) . Con-
clusions: Development of tumor multifocality on pretransplant 
imaging was associated with increased incidence of discor-
dance with explant pathology . This discordance correlated 
with an increased tumor recurrence, identifying a high-risk 
population for targeting adjunctive therapies both pre and 
post-transplant .
Disclosures:
K . Rajender Reddy - Advisory Committees or Review Panels: Merck, Janssen, 
BMS, Abbvie, Gilead; Grant/Research Support: Merck, BMS, Gilead, Janssen, 
Abbvie
The following people have nothing to disclose: Brett L . Ecker, Maarouf A . Hoteit, 
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1375
Factors Associated with Misdiagnosis of Hepatocellular 
Carcinoma before Liver Transplant with No Tumors 
Found on Explant: An Analysis of the UNOS database
Neil Mehta, Jennifer L. Dodge, Monika Sarkar, John P. Roberts, 
Ryutaro Hirose, Francis Y. Yao; UCSF, San Francisco, CA
Background: Patients with T1 hepatocellular carcinoma (HCC) 
(single tumor <2 cm) are not eligible for MELD exception for 
liver transplant (LT) in part due to a high rate of misdiagnosis 
(no HCC on explant) . The likelihood of misdiagnosis in patients 
with T2 HCC (1 tumor 2-5 cm or 2-3 tumors <3 cm) at initial 
listing and factors associated with misdiagnosis have not been 
fully elucidated, and thus are the aims of this study . Methods: 
We analyzed the UNOS database including 5664 adults who 
underwent LT from 2012-2015 with MELD exception for T2 
HCC, and searched for no evidence of HCC on explant as a 
variable provided in the UNOS explant pathology file . We 
excluded 5340 (94%) who received pre-LT local regional ther-
apy (LRT) as no HCC on explant could be due to misdiagnosis 
or complete response to LRT . Results: Among 324 patients who 
never received LRT before LT, the median waiting time was 1 .7 
months and 35 (11%) had no HCC on explant . These patients 
were younger (48 vs 60 yrs, p<0 .001), more often female 
(46% vs 26%, p=0 .02), had liver disease etiology other than 
hepatitis C (HCV) (83% vs 43%, p<0 .001), and had a lower 
alpha-fetoprotein (AFP) at listing (4 vs 9 ng/mL, p<0 .001) . 
Overall, median largest tumor diameter at listing was 2 .6 cm 
and 71% had a single tumor . Tumor size and number and 
median waiting time were not significantly different between 
the groups with and without HCC on explant . There was also 
no difference in the proportion of no HCC on explant before 
and after implementation of LI-RADS for HCC diagnosis since 
October 2013 . Fourteen of 35 patients (40%) with no HCC 
on explant were from Region 3 whereas no other region had 
>5 such patients . On multivariable logistic regression, factors 
associated with no HCC on explant were age <50 (OR 17 .3, 
p<0 .001), non-HCV etiology (OR 5 .4, p=0 .001), and AFP 
<10 at listing (OR 2 .9, p=0 .04) . Overall, 79% of patients 
with all 3 risk factors (15/19) had no HCC on explant vs 
14% (14/98) with 2 risk factors and 3% with 0-1 risk factor 
(6/207) . The 3-year post-LT survival was 91% in the no-HCC 
group vs 80% in those with HCC (p=0 .39) . Post-LT HCC recur-
rence was found in none with no-HCC vs 4 .4% in those with 
HCC on explant . Conclusion: Among patients transplanted with 
MELD exception for T2 HCC who did not receive LRT (median 
waiting time of 1 .7 months), 11% were found to have no HCC 
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on explant . The incidence of misdiagnosis did not differ before 
and after LI-RADS implementation and was disproportionally 
high in one UNOS region . Misdiagnosis was associated with 
a low AFP <10 ng/mL but not with reported tumor size or num-
ber . More efforts are still needed to eliminate unnecessary LT 
for patients without HCC .
Disclosures:
John P . Roberts - Consulting: medsleuth; Stock Shareholder: gilead, alexion
The following people have nothing to disclose: Neil Mehta, Jennifer L . Dodge, 
Monika Sarkar, Ryutaro Hirose, Francis Y . Yao

1376
Significant of Hepatectomy for Stage B and C Hepato-
cellular Carcinoma in the BCLC Classification
Toshiya Kamiyama1, Hideki Yokoo1, Tatsuya Orimo1, Kenji 
Wakayama1, Shingo Shimada1, Takahiro Einama1, Hirofumi 
Kamachi1, Kenichiro Yamashita2, Tsuyoshi Shimamura3, Akinobu 
Taketomi1; 1Gastroentelorogical Surgery I, Hokkaido University, 
Sapporo, Japan; 2Transplantation Surgery, Hokkaido University 
Graduate School of Medicine, Sapporo, Japan; 3Organ Trans-
plantation, Hokkaido University Hospital, Sapporo, Japan
Background Hepatectomy is not recommended Stage B and 
C of hepatocellular carcinoma in the Barcelona Clinic Liver 
Cancer (BCLC) staging and treatment strategy, because at this 
stage the cancer is already disseminated, leading to high rates 
of recurrence . On the other hand, in the Japan Society of Hepa-
tology (JSH) algorithm, the proposed treatment for HCC with 
minimal portal invasion, such as Vp1 (tumor thrombus distal to 
the second branches of the portal vein) and Vp2 (tumor throm-
bus in the second branches of the portal vein) is surgical resec-
tion combined with TACE when the patient has adequate liver 
function reserve . In this study, the significant of hepatectomy for 
Stage B and C in BCLC staging system was evaluated . Patients 
and Methods Data was prospectively collected from 776 con-
secutive patients who underwent curative primary hepatectomy 
for HCC between May, 1996 and October, 2014 in Hokkaido 
University Hospital . Patient survival, recurrence-free survival 
and risk factors were analyzed in Stage B by univariate and 
multivariate analysis . AP-factor was categorized into 3 groups 
depending on the serum concentrations of AFP and PIVKA-II: 
AP1 (AFP < 200 ng/ml and PIVKA-II < 100 mAU/ml), AP2 
(AFP × PIVKA-II < 105), and AP3 (AFP × PIVKA-II ≥ 105) . Stage 
C was evaluated according to 4 groups as patients with extra-
hepatic and/or lymph node metastasis (Group C1), macro-
scopic portal vein invasion (Group C2), macroscopic hepatic 
vein invasion (Group C3), macroscopic portal and hepatic vein 
invasion (Group C4) . Results Patients survival rates of Stage 
0 (n=55), Stage A (n=327), Stage B (n=297) and Stage C 
(n=97) at 5 years were 90 .6%, 83 .5%, 61 .0% and 22 .7%, 
respectively . Disease free survival rates at 5 years were 47 .1%, 
38 .2%, 21 .9% and 10 .2%, respectively . In Stage B, multi-
variate analysis was performed, which showed that albumin, 
AP-factor, blood loss, tumor number and pathological factors: 
portal vein invasion, hepatic vein invasion were independent 
risk factors for survival, and that albumin, tumor number, 
AP-factor, PIVKA-II and portal vein invasion were for recur-
rence . In Stage B, 5 year survival rates of patients of AF-factor 
as AP1 and AP2 were 77 .8% and 71 .8% respectively . Median 
survival time of Group C1 (n=18), C2 (n=39), C3 (n=26) and 
C4 (n=14) were 1 .78, 1 .34, 1 .15 and 0 .79 years . Conclusion 
Even if in Stage B in BCLC Staging, 5 year survival of patients 
of AF-factor as AP1 and AP2 was acceptable . Therefore, these 
patients should be treated with hepatectomy . Patients in Stage 
C without macroscopic portal and hepatic vein invasion who 

have the ability to withstand surgery, their prognosis by hepa-
tectomy could overcome that by sorafenib .
Disclosures:
The following people have nothing to disclose: Toshiya Kamiyama, Hideki 
Yokoo, Tatsuya Orimo, Kenji Wakayama, Shingo Shimada, Takahiro Einama, 
Hirofumi Kamachi, Kenichiro Yamashita, Tsuyoshi Shimamura, Akinobu Taketomi

1377
Decellularized Liver Scaffold Promote Liver Regeneration 
After Partial Hepatectomy
Hirofumi Shimoda, Hiroshi Yagi, Kazuki Tajima, Yuta Abe, Taizo 
Hibi, Masahiro Shinoda, Osamu Itano, Yuko Kitagawa; Surgery, 
Keio University, Tokyo, Japan
Background and Aims: There is a strict limit of resectable liver 
volume for hepatoma . Organ decellularization, which is one 
of the newly developped tissue regeneration technologies, 
may facilitate this limit and minimize the risk of liver failure . 
In this study, the decellularized liver scaffolds were sutured 
onto partially hepatectomized livers of rats and porcines to 
evaluate if they are able to accelerate tissue regeneration in 
a clinical setting . Methods: The whole liver derived scaffolds 
were adjusted in size and sutured onto the surfaces of hepatec-
tomized rat and porcine livers, and assessed their therapeutic 
potential by immune histochemical analysis at the various time 
points, while the control animals were partially hepatectomized 
without suturing any scaffolds . Animals were sacrificed on 1, 
7, and 28 days after the surgery, and the tissues were evalu-
ated to clarify what type of the cells infiltrated through the sur-
face into the scaffolds . Results: The surgical procedures of liver 
resection and the implantation of the scaffold were successfully 
performed without any complications . Immune histochemical 
study showed that infiltration of inflammatory cells and fibro-
blastic cells in the scaffolds was observed in the tissue samples 
of the experimental group just in the early time points . At day 
7 and 28, vascular-like structures were observed with CD31 
positive endothelial cells through the wide area of scaffold . 
Interestingly, blood inflow was observed in these vessel struc-
tures . More importantly, ALB, CK19 and AFP positive cells 
appeared and increased over time in the parechymal space 
in the scaffolds . Conclusions: These results suggested that the 
decellularized organ scaffold can promote the structural reor-
ganization after the liver resection from very early time points . 
This novel therapeutic strategy might be one of the surgical 
options to minimize the risk of post-operative organ disfunction .

Disclosures:
Hiroshi Yagi - Advisory Committees or Review Panels: ReproCELL inc .
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1378
Extemporanous HR-MAS-NMR metabolomic profiling of 
back-table liver grafts predicts early graft dysfunction
Francois Faitot1,2, Stephanie Battini2, Elisa Ruhland2, Camille 
Besch1, Pietro Addeo1, Philippe Bachellier1, Izzie Jacques 
Namer2,3; 1Hepato-bilio-pancreatic surgery and Liver Transplanta-
tion Department, CHRU de Strasbourg, Strasbourg, France; 2ICube, 
UMR7357, University of Strasbourg, Strasbourg, France; 3Nuclear 
Medecine Department, CHRU de Strasbourg, Strasbourg, France
High-resolution magic angle spinning nuclear magnetic reso-
nance (HR-MAS-NMR) could be a useful tool for the evaluation 
of graft quality by providing metabolome profiling . This tech-
nique was retrospectively applied to graft biopsies harvested 
during back-table preparation to obtain metabolic profiles . 
Preparation and analysis of the samples needed 10-20mg of 
tissue and lasted 20-30 minutes . Spectra were achieved on a 
Bruker Avance III 500 spectrometer operating at a proton fre-
quency of 500 .13 MHz and equipped with a 4 mm triple res-
onance gradient HRMAS probe . A first series of 25 liver grafts 
were evaluated to establish the feasibility and validity of this 
analysis . A validation set (VS) of 9 liver grafts were then sep-
arately evaluated using the established predictive model . The 
main endpoint was early allograft dysfunction (EAD) (Olthoff’s 
criteria) . PLS-DA was used to discriminate metabolic profiles 
according to the presence or not of EAD . Q2 and R2g val-
ues were considered significant when > 0 .5 . Recipients were 
transplanted for alcoholic cirrhosis (n=19), hepatitis C cirrhosis 
(n=4), metabolic cirrhosis (n=4), biliary cirrhosis (n=3) and 
acute Wilson hepatitis, auto-immune cirrhosis, fulminant hep-
atitis and amyloid neuropathy (n=1) . The median MELD score 
at transplantation was 22 ±3 . Extended criteria donor were 
used in 22 patients (65%) . In the exploration set, EAD occurred 
in 7 patients (28%) and one patient experienced EAD in the 
VS (11%) . The metabolomic profile significantly discriminated 
EAD in the exploratory set (Q2=0 .597; R2g=0 .829) . The 9 
patients from the VS were all correctly predicted . Interestingly, 
7 patients from the VS received ECD graft and none presented 
EAD as predicted by the metabolic profile (specificity and sen-
sibility=100%) . In the whole population, PLS-DA showed signif-
icant difference in metabolic profiles (Q2=0 .512; R2g=0 .713) . 
No significant difference existed between the metabolic pro-
files at the time of back-table according to cold ischemia time 
or donor age whatever the threshold that was used . Extempora-
neous HR-MAS-NMR analysis from liver graft during back-table 
preparation is an excellent predicting tool for allograft dysfunc-
tion . It can be used in clinical practice given the ease of sample 
preparation and duration of the analysis . HR-MAS-NMR may 
be an excellent evaluation tool to evaluate DCD donors or liver 
grafts perfused on machine . Further analysis of the metabolic 
pathways differentially activated in liver grafts may lead to 
the identification of metabolites of interest enabling future met-
abolic interventions to enhance the quality of ECD and thus 
increase the pool of donors .
Disclosures:
The following people have nothing to disclose: Francois Faitot, Stephanie Battini, 
Elisa Ruhland, Camille Besch, Pietro Addeo, Philippe Bachellier, Izzie Jacques 
Namer
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Projections of non-alcoholic steatohepatitis related liver 
transplantation waitlist additions
Wesley Marrero2, Neehar D. Parikh1, Jingyuan Wang2, Justin 
Steuer2, David W. Hutton2,3, Eunshin Byon2, Mariel S. Lavieri2; 
1Division of Gastroenterology, University of Michigan, Ann Arbor, 
MI; 2Industrial and Operations Engineering, University of Michi-
gan, Ann Arbor, MI; 3School of Public Health, University of Mich-
igan, Ann Arbor, MI
Non-alcoholic steatohepatitis (NASH) is correlated with obe-
sity, however the temporal relationship from obesity develop-
ment and NASH related cirrhosis is unclear . We aimed to 
determine the temporal trend behind NASH related additions 
to the liver transplant (LT) waitlist and the rise in obesity in the 
US population to make projections about the potential burden 
of NASH over the next decade . We used data from the OPTN 
database from 2000-2014 to obtain the number of additions 
to the waitlist for LT due to NASH . The obese population, by 
age, sex, and race, in the US from 2000-2014 was estimated 
using data from the US Census Bureau and NHANES . We 
used scatter plots to determine the relationship among obesity 
and additions to the waiting list due to NASH using several 
time different time lags . The predictive performance of using 
obese population to forecast NASH additions to the waiting 
list was evaluated using linear regression and leave-one-out 
cross-validation . For our projections, we used data from the 
US Census Bureau on population projections from 2016-2025 
to forecast the obese population and additions to the wait-
list due to NASH by age group, sex, and race using linear 
regression and stochastic simulation . From 2000-2014 the 
number of additions to the waiting list due to NASH signifi-
cantly increased from 391 to 1398 (p < 0 .001) . A lag of 8 
years was highly correlated between the population obesity 
and NASH related waitlist additions (Pearson CC - 0 .969 .) 
Using our population projections, the annual additions to the LT 
waiting list for NASH related cirrhosis is expected to increase 
by 49 .4% (1,747 to 2,610) from 2016-2025 (Figure .) We 
found that the rise in obesity highly correlates with a rise in 
NASH related wait list editions with a lag time of 8 years . We 
project continued increase in demand for LT for NASH given 
recent population obesity trends .

Disclosures:
The following people have nothing to disclose: Wesley Marrero, Neehar D . 
Parikh, Jingyuan Wang, Justin Steuer, David W . Hutton, Eunshin Byon, Mariel 
S . Lavieri
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Higher Mortality Rate after Liver Transplantation in 
Non-Obese Patients:
Is This another indication of the Obesity Paradox?
Elnaz Jafarimehr2, Kavitha Nair1, Xiao Jing Wang1, Joyce Kim1, 
Sebastian Perez1, Anjana A. Pillai2; 1Emory University School of 
Medicine, Atlanta, GA; 2Gastroenterology and Transplant hepatol-
ogy, Emory University School of Medicine, Atlanta, GA
Background: There are approximately 30 million overweight 
individuals in the United States . The impact of obesity on 
post-transplant complications, graft loss, and short- and long-
term survival remains controversial . We hypothesized that 
obese patients (Body Mass Index, (BMI) ≥ 30) have worse 
post-operative outcomes compared to non-obese patients (BMI 
18-30) who underwent orthotopic liver transplantation (OLT) at 
Emory University Hospital (EUH) from January 2005 to Decem-
ber 2015 . Method: Data were retrospectively extracted from 
electronic medical records of 203 consecutive obese patients 
(age= 57 years, 63 % male, 81% Caucasian) with mean BMI 
of 36±7 .4 and compared with 300 controls (age=58 years, 
66 % male, 71% Caucasian) with mean BMI of 25±3 .6 who 
underwent liver transplantation from 2005 to 2015 at EUH . 
Patients with BMI < 18 and those who had metastatic disease 
in the transplanted liver including cholangiocarcinoma were 
excluded . Mean follow-up time was 3±5 .8 years and was sim-
ilar between the two groups . Cox regression analysis was per-
formed to determine effect of BMI on mortality after transplant 
adjusting for cofounding variables . Variables with univariate 
P< 0 .15 were included in multivariate analyses . Results: Low 
BMI was associated with 13-fold increase in odds of mortality 
(p=0 .02) . Graft failure was the only other independent predic-
tor of mortality in multivariate analysis (OR=5 .7, p=0 .017) . 
In a subgroup analysis of those with low BMI, predictors of 
mortality were incidence of thrombotic events (p=0 .02, 
OR=6 .9), peri-operative sepsis (p=0 .01, OR: 8), disease 
recurrence (p=0 .02, OR=2 .8), and operative time (p=0 .03) . 
There was no significant difference in follow up time between 
both groups . More deaths were noted from 2005-2009 and 
there was a significant change in surgical style at our institution 
after that time period (13% vs . 6%, P value: 0 .03) . Conclusion: 
Obese patients undergoing OLT at our institution did not have 
a significantly higher mortality when compared to their non-
obese counterparts . Interestingly, our study showed non-obese 
patients had higher mortality rates prior to 2009 which was 
likely due to both changes in surgical techniques and short 
duration of follow up . Obesity should not be a contraindication 
for liver transplantation .
Disclosures:
The following people have nothing to disclose: Elnaz Jafarimehr, Kavitha Nair, 
Xiao Jing Wang, Joyce Kim, Sebastian Perez, Anjana A . Pillai

1381
Graft quality matters: KDPI is more predictive of survival 
than SLK compared with liver transplant alone in a pro-
pensity score matched cohort
Colleen L. Jay1, Kenneth Washburn2, Glenn A. Halff1, Greg Abra-
hamian1, Jacqueline Pugh3; 1Transplant Center, Univeristy of Texas 
Health Science Center San Antonio, San Antonio, TX; 2Compre-
hensive Transplant Center, Ohio State University Medical Center, 
Columbus, TX; 3South Texas Veterans Health Care System, San 
Antonio, TX
BACKGROUND: Determining which patients benefit from simul-
taneous liver-kidney transplant (SLK) remains a contentious 
question . Given the poor survival associated with non-recovery 

of renal function after liver transplant, answering this ques-
tion is of great importance . Little attention has been given to 
the impact of graft quality on SLK transplant outcomes . Our 
aim was to understand the impact of graft quality according 
to kidney donor profile index (KDPI) score on survival after 
SLK transplantation compared with liver transplant alone (LTA) . 
METHODS: Using United Network of Organ Sharing data from 
2002-2013 for adult deceased donor SLK recipients, we used 
propensity score matching to construct a comparable group of 
LTA and SLK recipients . We compared patient survival in this 
matched cohort stratified according to KDPI and adjusting for 
other recipient predictors according to cox multivariate mod-
els . KDPI was used to evaluate graft quality for both LTA and 
SLK given the large overlap in donor covariates used in calcu-
lating KDPI and liver donor risk index (DRI) scores . RESULTS: 
In our matched cohort, grafts from KDPI >85% donors were 
transplanted in 433/2720 (16%) LTA and 177/2710 (6 .5%) 
SLK recipients . For survival prior to second year post-trans-
plant, SLK KDPI 0-85% had no difference in survival compared 
with reference group (LTA KDPI 0-85%), but after 2 years, SLK 
KDPI 0-85% recipients had improved mortality compared to 
reference (HR=0 .81, 95% CI=0 .66-0 .98) . SLK and LTA from 
donors with KDPI >85% had significantly increased mortality 
in first year post-transplant and after second year compared 
with reference (see Table 1) . CONCLUSIONS: SLK from KDPI 
0-85% donors had improved survival after 2 years post-trans-
plant compared with LTA . However, KDPI >85% grafts for both 
SLK and LTA recipients was associated with increased mortality 
in both first year and after 2 years . Further research is need to 
determine the importance of liver compared with kidney graft 
quality . However, KDPI is readily available at the time of organ 
offer and thus can be used in decisions for these patients with 
compromised renal function .

Table 1: Adjusted patient survival after transplant in a propensity 
score matched cohort of SLK and LTA recipients according to 
KDPI

* Hazard ratios with 95% confidence intervals reported . Cox 
models adjusted for age, sex, race, MELD at transplant, medical 
condition (home/hospital/ICU), liver diagnosis, and year of trans-
plant .
Disclosures:
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1382
Disparities associated with out of Region Migration of 
Liver Transplant Candidates: A Case for Redistricting of 
UNOS Regions
George Cholankeril1,2, Eric R. Yoo3, Ryan B. Perumpail4, Avin 
Aggarwal4, Menghan Hu5, Andy Liu6, Robert Gish4, Robert J. 
Wong7, Stevan A. Gonzalez8, Aijaz Ahmed4; 1Internal Medi-
cine, Roger Williams Medical Center, Providence, RI; 2Internal 
Medicine, Boston University School of Medicine, Boston, MA; 
3Medicine, University of Illinois College of Medicine, Chicago, IL; 
4Division of Gastroenterology and Hepatology, Stanford University 
School of Medicine, Stanford, CA; 5Biostatistics, Brown Univer-
sity School of Public Health, Providence, RI; 6Medicine, California 
Pacific Medical Center, San Francisco, CA; 7Division of Gastroen-
terology and Hepatology, Alameda Health System, Highland Hos-
pital, Oakland, CA; 8Division of Hepatology, Simmons Transplant 
Institute, Baylor All Saints Medical Center, Fort Worth, TX
Background:  Geographic differences in donor availability 
determine the timing of liver transplant (LT) surgery among the 
11 United Network for Organ Sharing (UNOS) Regions . Pro-
spective candidates residing in a UNOS Region with longer 
waitlist time may pursue multiple listing (ML) for LT in another 
UNOS Region(s) with favorable organ availability/LT ratio . 
We analyzed the practice of ML across the UNOS Region in LT 
candidates from UNOS Region 5 . Methods: Using the UNOS 
database from July 2010 to June 2015, we retrospectively ana-
lyzed candidates originating from UNOS Region 5 with pri-
mary initial listing for LT in UNOS Region 5 . Demographic and 
clinical variables were compared for LT surgeries performed 
within versus outside UNOS Region 5 in these patients . Results:  
We compared (Table) those who underwent LT surgery outside 
of UNOS Region 5 (n=304) versus those within UNOS Region 
5 (n=4,679) . In candidates who underwent LT surgery out of 
UNOS Region 5 through ML, there was a significant increase 
in Caucasians (75% vs 53 .3%; p< .001), graduate degrees 
(17 .8% vs 6 .8%; p< .001), and median household income 
($70,783 vs $62,554; p< .001) . Furthermore, there was a sig-
nificantly higher probability of receiving LT surgery (83 .0% vs 
36 .0%; p< .001) at a lower MELD (25 .31 vs 32 .25; p< .001) . 
Conclusion: UNOS Region 5 residents benefited by migrating 
across to other UNOS Regions and received liver transplant 
surgery at a lower MELD compared to their co-residents who 
remained in UNOS Region 5 for liver transplantation . How-
ever, several disparities resulted from this practice supporting 
the argument for UNOS Regional redistricting .

Table . UNOS Region 5 – Liver Transplantation within and out of 
UNOS Region 5

Disclosures:
Robert Gish - Advisory Committees or Review Panels: Gilead, AbbVie, Arrow-
head, Ionis, MERCK; Consulting: Eiger, Genentech, MERCK; Speaking and 
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Robert J . Wong - Advisory Committees or Review Panels: Gilead; Grant/
Research Support: Gilead
Stevan A . Gonzalez - Speaking and Teaching: Gilead, Salix, AbbVie, Merck
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Eric R . Yoo, 
Ryan B . Perumpail, Avin Aggarwal, Menghan Hu, Andy Liu

1383
Portal venous flow measured by ultrasound sonography 
after percutaneous transhepatic portal vein emboliza-
tion is useful for prediction of hepatic hypertrophy
Shingo Shimada, Toshiya Kamiyama, Hideki Yokoo, Tatsuya 
Orimo, Kenji Wakayama, Takahiro Einama, Hirofumi Kamachi, 
Akinobu Taketomi; Gastoroenterological Surgery I, Hokkaido Uni-
versity Graduate School of Medicine, Sapporo, Japan
Background: Percutaneous transhepatic portal vein emboliza-
tion (PTPE) is useful method for performing major hepatectomy 
safely for hepato-biliary malignant tumors . The aims of this 
study are to investigate the factors which contribute increasing 
of remnant liver volume (RLV) after PTPE . Methods: We ana-
lyzed 58 patients with PTPE at our hospital between January 
2004 and November 2015 . PTPE was performed using abso-
lute ethanol . Our criteria for PTPE is the patient whose effective 
liver resection rate [(liver resection volume – tumor volume) / 
(whole liver volume – tumor volume) x 100] > 60% or postop-
erative remnant liver volume < 400ml . The patients who had 
portal venous recanalization after PTPE were excluded (n=10, 
17 .2%) . These patients were stratified into a large hypertro-
phy group (LH; n=15); increasing rate of RLV (IRRLV) ≥ 40%, 
and a small hypertrophy group (SH; n=33); IRRLV < 40% by 
CT-volumetry at 2 weeks after PTPE . By univariate and multivar-
iate analyses, we investigated the following factors; increasing 
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rate of portal venous flow (IRPVF) at non-embolized lobe by 
ultrasound sonography (US) (1, 3, 5, 7 days after PTPE), por-
tal venous pressure (PVP) before or after PTPE, liver function, 
and patient factors . Results: Operative procedures were right 
hepatectomy (n=38), extended right hepatectomy (n=6), right 
trisegmentectomy (n=3), left hepatectomy (n=1), left trisegmen-
tectomy (n=4), right hepatectomy with pancreatoduodenec-
tomy (n=3), and unresectable cases (n=3) . Mean RLV before 
or after PTPE were 438 .6±106ml, 558 .8±99 .9ml, respec-
tively . Mean IRRLV was 30 .9% . In LH group compared with SH 
group, the following factors were significant . White blood cell 
(4966±1198 x103/ul vs . 6987±2625 x103/ul; p<0 .01), total 
bilirubin (0 .98±0 .53 mg/dl vs . 1 .59±0 .94 mg/dl; p=0 .02), 
indocyanin green retention rate at 15 min (ICGR15) (10 .6±3 .7 
% vs . 16 .1±3 .9 %; p<0 .01), PVP after PTPE (18 .2±1 .9 cmH2O 
vs 20 .5±3 .7 cmH2O; p=0 .03), IRPVF by US at 3 days after 
PTPE (155±96 % vs . 90±59 %; p<0 .01), pathological liver 
fibrosis [6 .7%(1/15) vs . 42 .4%(14/33); p=0 .01] . Multivariate 
analysis with logistic regression showed ICGR15 (OR 0 .5836, 
95%CI 0 .3432-0 .9922, p=0 .04), IRPVF with echography at 3 
days after PTPE (OR 1 .0257, 95%CI 1 .0018-1 .0501, p=0 .03) 
were independent favorable predictors as increasing RLV . Fur-
thermore, the cases of which IRPVF at 3 days after PTPE^100% 
and ICGR15%15% (n=13) showed significantly larger IRRLV 
compared with other cases (n=35) (51 .6±24 .9 vs . 23 .1±15 .1 
%, p<0 .01) . Conclusions: A measurement of portal venous flow 
by US after PTPE is very useful because IRPVF by US at 3 days 
after PTPE can predict increasing RLV as well as ICGR15 .
Disclosures:
The following people have nothing to disclose: Shingo Shimada, Toshiya Kami-
yama, Hideki Yokoo, Tatsuya Orimo, Kenji Wakayama, Takahiro Einama, Hiro-
fumi Kamachi, Akinobu Taketomi
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Outcomes of Liver Transplant from Elderly Deceased 
Donors in the United States
Mica D. Esquenazi1, M. Katherine Dokus2, Gopal A. Ramaraju2,3, 
Benedict Maliakkal2,3, Jonathan Huang2,3, Mark S. Orloff1,2, Ran-
deep Kashyap1,2; 1Department of Surgery, Division of Hepatobi-
liary Surgery and Solid Organ Transplant, University of Rochester 
Medical Center, Rochester, NY; 2Center for Transplantation, Uni-
versity of Rochester Medical Center, Rochester, NY; 3Department 
of Medicine, Division of Hepatology, University of Rochester Med-
ical Center, Rochester, NY
Introduction The efficacy of utilizing organs from elderly donors 
remains debated within organ transplantation literature, high-
lighting the need for further investigation . Methods Utilizing 
the United Network for Organ Sharing Standard Transplant 
Analysis and Research (STAR) file, the results of adult deceased 
donor liver transplantations from Feb-02- Jun-14 were studied . 
Cohorts were created based upon donor age: <70, 70-79, 
>80 years of age (yo) . Associations of donor and recipient 
characteristics to graft and patient survival found upon uni-
variate analysis (p<0 .1) were included in multivariate Cox 
regression models . Results A total of 51,379 donors were 
included: 48,461 (94 .3%) <70 yo, 2,544 (5 .0%) 70-79 yo, 
and 374 (0 .7%) >80 yo . Recipients transplanted with livers 
from deceased donors >70 yo were older and more commonly 
female with a lower rate of HCV and lower MELD score at 
transplant versus recipients of donors <70 . Donors >70 years 
of age were more commonly female with elevated terminal 
creatinine and greater rates of CVA as cause of death . One-
year unadjusted graft and patient survivals were significantly 
higher in recipients of donors <70 . Recipient length of stay was 
not different between groups . Multivariate analysis of overall 

patient survival identified an increased hazard of death HR= 
1 .4 (1 .3-1 .5) for recipients of organs from 70-79 yo donors 
and HR= 1 .5 (1 .2-1 .8) for those with >80 yo donors . Similarly, 
the multivariate graft survival analysis identified a hazard ratio 
of 1 .5 (1 .4-1 .6) for 70-79 yo, and 1 .6 (1 .3-1 .8) for >80 yo 
donors . Conclusions Though diminished, one-year graft and 
patient survival of recipients of elderly livers is acceptable and 
their use is a viable option for low MELD patients at high risk 
of waitlist mortality . Studies comparing the hazards of utilizing 
elderly grafts to remaining on the waitlist are warranted .

Disclosures:
Benedict Maliakkal - Speaking and Teaching: Valeant Pharma (Salix), Merck, 
AbbVie, Bristol Myers Squibb, Intercept, Grifols
The following people have nothing to disclose: Mica D . Esquenazi, M . Katherine 
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Liver Transplantation after Share 35: Impact on Pre- 
and Post-Transplant Costs and Mortality
Clara T. Nicolas, Scott L. Nyberg, Julie Heimbach, Harvey S. 
Chen, Matthew Hathcock, Walter K. Kremers; Mayo Clinic, Roch-
ester, MN
Share 35 was implemented in 2013 to direct livers to the most 
urgent candidates by prioritizing MELD (Model for End-stage 
Liver Disease) ≥ 35 patients . We aim to evaluate this policy’s 
impact on costs and mortality . Our study includes 834 wait-
listed patients and 338 patients who received deceased-do-
nor, solitary liver transplants at Mayo Clinic between January 
2010-December 2014 . All patients were followed a minimum 
of 12 months or to death if less than 12 months . 101 (30%) of 
these patients were transplanted after Share 35 . After Share 
35, 29 (29%) MELD ≥ 35 patients received transplants, as 
opposed to 46 (19%) in the pre-Share 35 era (p=0 .06) . No 
significant difference in 90-day waitlist mortality (p=0 .29) nor 
365-day post-transplant mortality (p=0 .68) was found between 
patients transplanted before or after Share 35 . Mean costs were 
$4,870 (p=0 .08), $7,076 (p=0 .06), and $11,620 (p=0 .02) 
lower post-Share 35 for the 30, 90, and 365 day pre-trans-
plant periods, and mean costs were $128 (p=0 .98), $2,602 
(p=0 .79), and $18,600 (p=0 .19) lower after Share 35 for the 
30, 90, and 365 day post-transplant periods . In conclusion, 
the added cost of transplanting more MELD ≥ 35 patients may 
be offset by pre-transplant care cost reduction through trans-
plant . Despite shifting organs to critically ill patients, Share 35 
has not impacted mortality significantly .
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Living donor liver transplantation in children: an 
increasing survival benefit over time
Tamir A. Miloh, Kathleen Hosek, John A. Goss, Abbas Rana; 
Texas Children’s Hospital, Houston, TX
Living related liver transplantation (LRD) in children mostly uti-
lizes the left lateral segment from a donor parent to child . There 
is no UNOS published data for the long term pediatric LRD 
patient and graft survival . Methods: 5,932 pediatric LT from 
2003-2014 were analyzed from SRTR database . Re-transplant 
and multi-organ recipients were excluded . Hazard ratios were 
calculated by univariate analysis and variables with p<0 .05 
were entered into cox proportional hazard mode . Results: From 
2003-2014 699 children had LRD, 12% of total LT with annual 
average of 70 LRD . Status 1a, 1b, PELD>30, 20-30 and below 
20 were prevalent in 12%, 4%, 20%, 13%, and 41% of LRD 
in comparison to 14%, 12%, 24%, 19% and 22% in DCD 
(p<0 .001) . Indication for LT were biliary atresia, acute liver 
failure, metabolic, malignancy and other in 51%,11%, 8%, 
6% and 24% for LRD and 38%, 13%, 15%, 10% and 24% for 
DCD recipients (p< 0 . 001) . Ages were: <1,1-2, 2-5, 5-12, 
12-18 years in 45%, 19%, 12%, 14% and 10% for LRD and 
28%, 18%, 16%, 19%, and 19% for DCD (p< 0 .001) . ICU 
and hospital admission at LT were: LRD 23% and 25% vs . DCD 
23% and 16% (p< 0 .001) . Public insurance was in 39% of LRD 
and 54% of DCD (p< 0 .001) . Caucasian, African American 
and Hispanics LRD were 60%,10% and 21% and DCD 49%, 
5% and 27% (p<0 .0001) . Rejection was reported in 89 .4% 
of LRD and 92 .6% of DCD (P=0 .008) . In a cox hazard model 
for graft survival the following (hazard ratio) were significant: 
DCD (1 .3), Age<1y (1 .5), public insurance (1 .2), dialysis 
pre-LT (1 .4) and ICU pre-LT (1 .6) . For patient survival hazard 
ratios were status 1b (1 .3), era after 2008 (0 .7), Age 15-18 y 
(1 .4), public insurance (1 .4), ICU pre-LT (2 .3) . Overall patient 
survival was 92 .47% for LRD and 88 .4% for DCD during the 
follow up period (figure) (p<0 .0003) . Conclusions: The benefit 
of LRD in children on graft and patient survival increased over 
time and shows the greatest advantage at 10 years post LT 
across all age groups and diagnosis with the exception of sta-
tus 1b listing (hepatoblastoma and metabolic) . Patient selection 
and immunologic factors (graft tolerance from donor parent) 
may play an important role in these findings .
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Effects of Recipient Size and Allograft Type on Pediatric 
Liver Transplantation for Biliary Atresia 
Sophoclis Alexopoulos2, Victor Nekrasov2, Shu Cao1, Susan Gro-
shen1, Yuri Genyk2, Lea Matsuoka2; 1Preventative Medicine, Keck 
School of Medicine, Los Angeles, CA; 2Surgery, Keck School of 
Medicine, Los Angeles, CA
The standard of care for pediatric patients with end stage liver 
disease continues to be whole liver (WL) transplantation . How-
ever, smaller recipients with biliary atresia (BA) may have bet-
ter outcomes with deceased donor partial liver (DDPL) or living 
donor (LD) allografts . This study compares national outcomes 
for liver transplantation in BA with attention to liver allograft 
type and recipient size . In smaller recipients, LD and DDPL 
showed increased overall survival while in larger recipients WL 
allografts demonstrated survival benefit over the other technical 
variant allografts . The 1-, 5-, and 10-year graft survival in recip-
ients ≤ 7kg was significantly superior for LD (91%, 88%, 84%) 
and DDPL (90%, 84%, 77%) compared to WL (79%, 75%, 
74%), p=0 .005 . The 1-, 5-, and 10-year graft survival in recipi-
ents > 14kg was significantly superior in WL (96%, 91%, 86%) 
compared to DDPL (85%, 85%, 71%), p=0 .060 . Furthermore, 
recipients ≤ 7 kg transplanted with a WL had statistically sig-
nificantly higher incidences of vascular thrombosis (13%) and 
re-transplantation (16%) rates compared to those transplanted 
with technical variant allografts . Multivariable analysis con-
firmed graft type as the most significant independent predictor 
of outcome in recipients ≤ 7kg . Strong consideration should be 
given to the use of technical variant allografts in small recipi-
ents with BA requiring liver transplantation .
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Donor Diabetes Mellitus And Prolonged Cold Ischemia 
have a Synergistic Effect on Graft Failure After Liver 
Transplantation
Isabel M. Brüggenwirth, Natasha Dolgin, Robert J. Porte, Adel 
Bozorgzadeh, Paulo Martins; Surgery, University of Massachusetts 
Medical School, Groningen, Netherlands
Both prolonged cold ischemia time (CIT) and donor history 
of diabetes mellitus (DM) are associated with reduced graft 
survival after liver transplantation . However, it is unknown 
whether the adverse effect of prolonged CIT on post-transplant 
graft survival is more pronounced after transplant with DM ver-
sus non-DM donor grafts . The study sample included 58,226 
liver transplant recipients (2002–2015) from the Scientific Reg-
istry of Transplant Recipients (SRTR) . Multivariable Cox survival 
regression with interaction analysis was used to quantify the 
extent to which history of donor DM (n = 6,478) potentiates 
the adverse effect of prolonged (≥8 hours) CIT (n = 18,287) on 
graft survival . Donor DM and CIT ≥8 h were each associated 
with increased risk of graft failure (GF) (adjusted hazard ratio 
(aHR) = 1 .19; 95% confidence interval (CI) = 1 .06–1 .35 and 
aHR = 1 .42; 95% CI = 1 .32–1 .53, respectively) compared 
to transplanted grafts without either risk factor . However, the 
combination of DM and CIT ≥8 h was associated with a higher 
risk of GF than either factor alone (aHR = 1 .79; 95% CI = 
1 .55–2 .06) and had a synergy index of 1 .30 . The interaction 
was significant on a multiplicative scale in the later postoper-
ative period, day 31–365 (p = 0 .047) (table 1) . Conclusion: 
These results suggest that liver grafts from DM donors are more 
susceptible to the adverse effects of prolonged CIT than livers 
from non-DM donors . Although the outcomes of diabetic liver 
grafts are acceptable, we need to be cognizant that they are 
more susceptible to ischemic injury and this may be considered 
during the allocation process .

Table 1: Hazard ratios (95% CIs) for graft failure for recipients of 
diabetic donor grafts and the effect of prolonged cold ischemia 
time . Scientific Registry of Transplant Recipients 2002–2015 (N 
= 58,226)
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Kinetic AFP model analysis in patients awaiting liver 
transplantation (LT) for hepatocellular carcinoma (HCC): 
a risk factor for microvascular invasion and recurrence
Boivineau Lucile1, Astrid Herrero1, José Ursic-Bedoya1, MOLINARI 
Nicolas4, Guiu Boris2, Jeanne Ramos3, Assenat Eric1, Stéphanie 
Faure1, Michaël Bismuth1, Fabrizio Panaro1, Francis Navarro1, 
Georges-Philippe Pageaux1; 1Transplant, CHU Montpellier, Mont-
pellier, France; 2Radiology, CHU Montpellier, Montpellier, France; 
3Histopathological, CHU Montpellier, Montpellier, France; 4DIM, 
CHU Montpellier, Montpellier, France
Introduction: LT is the best curative treatment of HCC on cir-
rhosis . In France, the use of AFP model (AFP, number of nod-
ules, size of the biggest nodule) can reduce the recurrence 
risk around 10% . Microvascular invasion (MVI) is the main 
histopathologic risk factor for recurrence . Variations in the 
model between 0 and 2 are not taken into account during the 
waiting period . The main objective of our study was to evalu-
ate the impact of the kinetic of AFP model (delta AFP model) 
on the MVI . Secondary objectives were to analyze the overall 
survival (OS) and the disease-free survival (DFS) according to 
the delta AFP model . Methods: Prospective study of patients 
transplanted for HCC between 2007 and 2015 . The delta AFP 
model was calculated from the evaluation of the AFP model 
every 3 months, taking into account the waiting time on list 
and pre-transplant therapies . The patients were classified into 
3 groups: stability; progression (Δ≥+1); regression (Δ≤-1) . MVI 
was analyzed on the explant . OS and DFS were evaluated 
at 1, 3 and 5 years post-LT . Results: Among the 182 patients 
transplanted for HCC, 169 had an AFP model ≤2 the last quar-
ter preceding LT . The median age was 58 years, 88% were 
men, 49% of alcoholic cirrhosis, 34% of hepatitis C, with a 
median Meld of 12 [6-40] . At diagnosis, the AFP model was 0, 
1, 2, 3 and NA in respectively 118, 30, 12, 8 and 1 patients, 
and 76% were within the Milan criteria . The median waiting 
time on list was 5 .3 months [0-35] . Pre-transplant therapy was 
done in 66% of pts . According to the delta AFP model, there 
were 58% of the patients in the stable group, 23% in the pro-
gression group and 19% in the regression group . After histo-
logical analysis of the liver explants, 17% of patients had MVI . 
The presence of MVI was significantly associated with delta 
AFP model: 10% in the stability group, 50% in the progression 
group, 7% in the regression group (stability vs progression p 
<0 .0001, stability vs ns regression, progression vs . regression 
p <0 .0001) . In multivariate analysis, only the progression of 
the delta AFP model was an independent risk factor for MVI 
(p <0 .001, OR=7 .5 [2 .8-19 .6]) . Tumor recurrence after LT 
was present in 9 patients (5%) . Five-year OS and DFS were 
significantly lower in the progression group compared to the 
stability and regression groups: OS=38% vs 92% and 68% 
p=0 .01, DFS=82% vs 97% and 91%, p=0 .02 . Conclusion: In 
selected patients with AFP model ≤2, the progression of AFP 
model during the waiting period predicts MVI and the risk of 
recurrence . Delta AFP model becomes a relevant preoperative 
prognostic factor of tumor aggressiveness . These results should 
be confirmed by external validation cohorts .
Disclosures:
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Similar Donor and Recipient Outcomes After Left Lobe 
and Right Lobe Living Donor Liver Transplantation
Tiffany C. Wong1, James Fung2, Kenneth S. Chok1, Chan Albert1, 
Chung-Mau Lo1; 1Surgery, The University of Hong Kong, Hong 
Kong, Hong Kong; 2Medicine, The University of Hong Kong, Hong 
Kong, Hong Kong
Background This study aimed to investigate the impact of graft 
selection on donor and recipient outcomes in living donor liver 
transplantation (LDLT) . Methods This was a retrospective study 
that involved all patients who had LDLT at a university hospi-
tal . Data was retrieved from a prospective collected database 
from 1996 to 2015 . For recipients, we evaluated pretransplant 
demographics, MELD, graft size, operative details, portal flow 
modulation, graft function at day7, complication, and patient 
and graft survival . For donors, we looked into graft type, post-
operative complications, hospital stays and mortality . Results 
There’re 579 LDLT during study period (543 right and 36 left 
lobe) . Eighteen (50%) grafts from left lobe with graft weight 
to estimated standard liver volume (ELSV) ≤ 35% while only 
53/543 (9 .8%) for right lobe was ≤ 35% (p<0 .001) . Portal 
flow modulation was required in 6/36 (16 .7%) left lobe and 
28/543 (5 .2%) right lobe graft (p=0 .03) . Recipients’ MELD 
was significantly higher in right lobe (23 vs . 14, p=0 .04) . 
Hospital stay was similar (21 vs . 18 days, p=0 .38) while ICU 
stay was longer for left recipients (7 vs . 4 days, p=0 .003) . 
There was no difference in 30-day mortality (11 .1% for left and 
10 .1% for right, p=0 .3) and 5-year survival (Figure 1) . Donor 
outcomes were better after left lobe donation . Peak INR was 
1 .2 vs .1 .5 (p<0 .001) and peak bilirubin was 29 vs . 50umol/L 
(p<0 .001) . ICU stay was the same (1 vs . 1 day, p=0 .42) and 
hospital stay was shorter for left lobe donors (6 vs . 8 days, 
p=0 .02) . There’s no 30 day or hospital mortality in donors . 
Overall complications were higher in right lobe donors (5 .6 vs . 
19%, p=0 .04) . There’s no difference in recipient outcomes and 
day 7 graft function after left/right lobe LDLT after adjusting 
preLT MELD with propensity score matching . Conclusion With 
left lobe LDLT, portal flow modulation was more required to 
prevent small for size syndrome . Left lobe donors have better 
outcomes while recipient survival at 5-year was the same . In 
carefully selected patients, left lobe LDLT provides similar out-
comes as to right lobe donation .
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Hepatic venous outflow obstruction in polycystic liver 
disease: impact on pathology and intra and postopera-
tive course after liver resection
Louise Barbier2,1, Maxime Ronot3, Beatrice Aussilhou2, François 
Cauchy2, Claire Francoz4, Olivier Soubrane2, Valerie Paradis5, 
Jacques Belghiti2; 1Digestive surgery, Hopital Trousseau, Cham-
bray-lès-Tours, France; 2HPB surgery, Hopital Beaujon, Clichy, 
France; 3Radiology, Hopital Beaujon, Clichy, France; 4Hepatol-
ogy, Hopital Beaujon, Clichy, France; 5Pathology, Hopital Beau-
jon, Clichy, France
Hepatic venous outflow obstruction (HVOO) lesions have been 
described in the non-cystic parenchyma of polycystic livers . 
The aims of this study were to reappraise the pathology of the 
non-cystic parenchyma, and to investigate the association with 
outflow obstruction at imaging and peri-operative course after 
resection . All patients with polycystic liver disease (n=125) who 
underwent either resection (n=90) or transplantation (n=35) 
between 1993 and 2014 were included . Non-cystic paren-
chyma was assessed for HVOO lesions and a liver congestion 
score was built . Preoperative contrast enhancement CT-scans 
(n=45) were analysed for obstruction of hepatic veins and 
inferior vena cava, presence of venous collaterals and mosaic 
enhancement pattern of the parenchyma . Intra and postoper-
ative data were assessed in case of resection . Pathological 
analysis: Non-cystic parenchyma was considered normal in 
only 8% of the patients . The most frequent abnormality was 
sinusoidal distension (47 .2%) . The liver congestion score was 
significantly higher in patients who underwent transplantation 
(2 .8 ± 2 .0 vs. 4 .3±2 .5, p<0 .001) . Imaging: All patients had at 
least two hepatic veins showing either stenosis or total obstruc-
tion . 84 .4% of the patients had intrahepatic venous collaterals, 
including 48 .9% who also had sub-capsular collateral veins . 
Collateral veins were significantly less frequent in patients with 
severe hepatic vein obstruction at imaging (p=0 .0044) . The 
severity of hepatic vein obstruction (p=0 .0484) and the com-
pression of the inferior vena cava (p=0 .0136) remained asso-
ciated with a mosaic enhancement pattern present in 42 .2% 
patients . The interaction between mosaic pattern and severity 
of hepatic vein obstruction was significantly associated with 
the liver congestion score (p=0 .0078) . Operative course after 
resection: Blood losses were associated with a compression 
of the inferior vena cava (p=0 .0025), mosaic enhancement 
pattern (p=0 .0006) and collaterality (p=0 .0096) at imaging . 
Postoperative ascites was observed in 44 .4% of the patients, 
during 15 .0±10 .2 days . Blood losses (p=0 .0327), number of 
red blood cells (p=0 .0299), and presence of sinusoidal con-
gestion (p=0 .0459) at pathology were associated with post-
operative ascites . Postoperative liver failure occurred in 8 .9% 
of the patients . Blood losses (p=0 .0160) and transfusion of 
red blood cells (p=0 .0003) / frozen plasma (p=0 .0156) were 
associated with a significantly higher risk of postoperative liver 
failure . HVOO was found in all polycystic liver disease patients 
at imaging and in more than 90% at pathology . HVOO is asso-
ciated with increased blood losses, transfusions, and ascites 
after liver resection .
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Impact of Acute-On-Chronic Liver Failure on 90-day 
Mortality following Liver Transplantation 
Eric Levesque2, Audrey Winter4, Zaid Noorah2, Jean-Pierre 
Daures5, Daniel Azoulay3, Paul Landais4, Cyrille Feray1; 1INSERM 
955, Henri MOndor Hospital, Creteil, France; 2Liver ICU, Henri 
Mondor Hospital, Creteil, France; 3Liver surgery, Henri Mondor 
Hospital, Creteil, France; 4Clinical Research University Institute, 
Montpellier University, Montpellier, France; 5Department of Bio-
statistics, Epidemiology, Public Health and Medical Information,, 
CHU NImes, Nîmes, France
Introduction: Acute-On-Chronic Liver Failure (ACLF) is charac-
terised by organ failures and is associated with a significant 
rate of mortality within 28-days (23 to 74%), depending on the 
number of organ failures . The aim of this study was to assess 
whether ACLF at the time of liver transplantation (LT) were also 
a prognostic factor in cirrhotic patients and its impact the early 
outcome (the 90-day mortality) . Patients and methods: 350 
cirrhotic patients admitted to our Liver ICU between January 
2008 and December 2013, and who underwent LT, were 
enrolled in this study . We used ACLF grades based on anal-
yses of patients with organ failure and assessed according to 
ACLF/CANONIC criteria (EASL-CLIF consortium) to categorize 
the cirrhotic patients . A propensity score was applied with an 
Inverse Probability Treatment Weighting in a Cox model, and a 
prognostic score of LT futility (90-day mortality) was generated . 
Results: The primary indications for liver transplantation were 
end-stage cirrhosis (n=194; 55%) and cirrhosis with hepatocel-
lular carcinoma (n=156; 45%) . 140/350 patients (40%) met 
the “EASL-CLIF consortium” criteria of ACLF . Overall mortality 
rate at 90 days post-transplant was 10 .6% (37/350 patients) . 
In patients with ACLF, the 3-month, 1 year and 5-year rates of 
patient and graft survival were 79%, 70%, 60% and 77%, 73 
and 58%, respectively; in patients without ACLF it was 96%, 
91%, 84% and 94%, 88% and 78%, respectively . The 90-day 
survival rate for ACLF grade 3 was 60% and 83%, 85% and 
96% for grades 2, 1 and 0, respectively . ACLF at the time of LT 
(HR: 5 .78 [3 .42 – 9 .77], p< 0 .001) was an independent pre-
dictor of 90-day mortality . Sepsis occurring during the month 
before LT, high recipient age and male recipient, cause of LT 
and female donor were also independent risk factors of early 
mortality . Using the six factors retained in the weighted Cox 
model, the 90-day mortality risk was calculated according to 
following equation: Futility Score =1 − 0 .9A Where: A = exp 
(− 0.28 × (1 if the recipient is male, 0 otherwise) + 0.29 × (1 if 
the donor is male, 0 otherwise) − 0.29 × (1 if the LT indication 
is decompensated cirrhosis, 0 if LT is hepatocellular carcinoma 
on cirrhosis) + 0.44 × (1 if the recipient has sepsis, 0 other-
wise) + 0.40 × (1 if the recipient is older than 57.2 years, 0 
otherwise) + 1.75 × (1 if the recipient is ACLF, 0 otherwise).  
Conclusion: LT is feasible in cirrhotic patients with ACLF . How-
ever, we showed that ACLF was a significant and independent 
predictor of 90-day mortality, and thus of futile LT . We propose 
a score, integrating the concept of ACLF, to identify candidate 
cirrhotic patients in whom LT might be futile .
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6 Minute Walk Test: A Quick Standardized Assessment 
of Functional Status and Pre-Liver Transplant Mortality
Kimberly A. Forde1, Michael J. Krowka2, Karen L. Krok3, Mamta 
Patel4, Grace Lin5, Jae K. Oh5, Carl Mottram2, Paul D. Scanlon2, 
Michael B. Fallon6, Steven M. Kawut4; 1Gastroenterology, Univer-
sity of Pennsylvania, Philadelphia, PA; 2Pulmonary and Critical 
Care Medicine, The Mayo Clinic, Rochester, MN; 3Gastroen-
terology, Milton S. Hershey Medical Center, Hershey, PA; 4Pul-
monary and Critical Care Medicine, University of Pennsylvania, 
Philadelphia, PA; 5Cardiology, The Mayo Clinic, Rochester, MN; 
6Gastroenterology, Hepatology and Nutrition, University of Texas, 
Houston, Houston, TX
Background:The 6-minute walk test (6MWT) is a safe, easy, 
and standardized test that assesses exercise capacity . 6-min-
ute walk distance (6MWD) correlates with mortality in cardio-
pulmonary disorders . We hypothesized that 6MWD would 
be associated with increased mortality in candidates for liver 
transplantation (LT) . Methods:The Pulmonary Vascular Com-
plications of Liver Disease 2 (PVCLD2) study is a multicenter, 
prospective cohort study of adults undergoing first LT evalua-
tion . Study procedures include history, physical, pulse oxim-
etry, spirometry, 6MWT and echocardiography . The study 
sample included patients from 3 LT centers, with 6MWD and 
at least 6 months of follow up . Patients were excluded if they 
had hepatopulmonary syndrome or portopulmonary hyper-
tension . Results:Of the 398 patients enrolled from February 
2013 through December 2015, 201 patients were included 
for study . 6MWD was dichotomized at the median (390 m) . 
Those with a lower 6MWD were more likely to be older and 
female, there was no difference in race or liver disease etiol-
ogy . Patients with lower 6MWD had higher BMI, MELD scores, 
and perceived limitation in functioning . Patients with lower 
6MWD had a higher risk of death before LT (20 .0% vs . 5 .9%, 
p=0 .003) and were less likely undergo have LT (24 .0% vs . 
39 .6%, p=0 .02) . After adjustment for age and MELD score, 
6MWD was a significant predictor of mortality (SHR 3 .16, 
95% CI 1 .53-8 .15, p=0 .017) . When analyzed in a continuous 
fashion, 6MWD resulted in a significant increase in mortality 
(SHR 1 .82 for each decrease in 100 m, p=0 .001) . Conclu-
sions:Low 6MWD is associated with an increased risk of mor-
tality in candidates for LT after adjustment for confounders . The 
evaluation of LT candidates with 6MWT for the determination 
of adequate functional reserve for LT and interventions target-
ing exercise capacity may be useful .
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Outcomes for patients listed for liver transplantation 
with a low Model for End-Stage Liver Disease (MELD) 
score 
Arjmand R. Mufti2, Bekir Tanriover1, Amit G. Singal2, Jorge A. 
Marrero2; 1Division of Nephrology, UTSW, Dallas, TX; 2Division 
of Digestive and Liver Diseases, UTSW, Dallas, TX
Background: The survival benefit of orthotopic liver transplan-
tation (OLT) is established among patients with MELD scores 
≥15 . Some patients with low MELD scores <15 may also ben-



698A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

efit from OLT given the high risk for progression of liver dis-
ease . Our study’s aim was to characterize the natural history 
of those listed with low MELD scores and identify predictors for 
liver disease progression to requiring OLT, becoming too sick 
for OLT, or death on the waiting list . Methods: The UNOS/
OPTN database was studied for all adults (>18 years) listed 
for OLT between 2002 and 2014 with MELD score <15 at time 
of listing . We excluded patients listed for acute liver failure, 
multi-organ transplantation, repeat OLT, or any MELD excep-
tion . Multivariable logistic regression models were constructed 
controlling for age, gender, race, region, and blood type, to 
determine independent factors associated with a composite 
outcome of progression to OLT, becoming too sick for OLT, 
and death among those with low MELD scores at time of list-
ing . Results: Of 80,329 patients listed for OLT between 2002 
and 2014, 31,056 (38 .7%) had a MELD score <15 at time of 
listing . Of the low MELD score patients, 2256 (7 .3%) were del-
isted for recovery, 6800 (21 .9%) remained active on the list, 
8950 (28 .8%) were transplanted and 7664 (24 .7%) became 
too sick for OLT or died on the waiting list . Mean MELD at 
listing and removal for patients who were transplanted, 
removed for becoming too sick for OLT or death, and removed 
for recovery were 11 .9±1 .9 and 19 .5±8 .5, 11 .2±2 .2 and 
19 .6±10 .1, 9 .9±2 .3 and 9 .5±2 .7, respectively (p<0 .001 
for both) . The median time to OLT was 8 .4 (IQR 3 .0, 20 .4) 
months, to becoming too sick for OLT or death was 19 .3 (IQR 
7 .9, 39 .4) months and to removal for recovery was 41 .6 (IQR 
23 .1, 66 .0) months . Independent predictors of progression to 
OLT were creatinine >2mg/dL (OR 1 .26, 1 .09-1 .45), bilirubin 
(OR 1 .03, 1 .03-1 .05), INR (OR 1 .12, 1 .07 – 1 .19), hepatic 
encephalopathy (HE) (OR 1 .10, 1 .01-1 .20), ascites (OR 1 .37, 
1 .23-1 .52), and variceal hemorrhage (OR 2 .18, 1 .82-2 .60) . 
Independent predictors for becoming too sick for OLT or dying 
on the wait list were diabetes (OR 1 .20, 1 .11-1 .30), creatinine 
>2mg/dL (OR 1 .42, 1 .24-1 .63), INR (OR 1 .18, 1 .11-1 .25), 
HE grade 1-2 (OR 1 .26, 1 .16-1 .37) or grade 3-4 (OR 2 .64, 
2 .26-3 .08), variceal hemorrhage (OR 1 .37, 1 .15-1 .67) and 
portal vein thrombosis (OR 1 .32, 1 .09-1 .59) . Conclusions: 
MELD score underestimates mortality risk in listed low MELD 
patients with ascites, encephalopathy, variceal hemorrhage, 
and/or portal vein thrombosis . Living donor liver transplanta-
tion or consideration of high-risk donors may be beneficial for 
these patients .
Disclosures:
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Sarcopenia in children awaiting liver transplantation
Eberhard Lurz1, Hiten Patel2, Binita M. Kamath1, Chavan Govind2, 
Paul Wales3, Vicky L. Ng1; 1Pediatric Gastroenterology, Hepa-
tology and Nutrition, Hospital for Sick Children, Toronto, ON, 
Canada; 2Department of Radiology, Hospital for Sick Children, 
Toronto, ON, Canada; 3Pediatric Surgery, Hospital for Sick Chil-
dren, Toronto, ON, Canada
Background: Sarcopenia, defined as loss of muscle volume, is 
thought to be a physiologic correlate of frailty, assessed by the 
measurement of psoas muscle surface area (PMSA) from cross 
sectional computed tomography (CT) imaging . Sarcopenia has 
been identified as a novel prognostic parameter to predict 
clinical outcomes in adult liver transplantation (LT) . No refer-

ence values of PMSA exist for children . We hypothesized that 
determination of PMSA at both lumbar levels, L3/4 and L4/5 
is feasible, and that children listed for LT have reduced PMSA . 
Methods:  Between March 2013 and December 2015, all 
available CT images from children (0-18y) with end stage liver 
disease (ESLD) listed for LT (Listed) who underwent abdominal 
CT (as part of live donor LT work-up) and a control group of 
age- (max age difference and gender-matched healthy children 
(Control), obtained from an institutional Trauma Database, 
were reviewed . Children < 1y of age were matched 1:1 and 
children >1y of age 1:2 for further analysis . Total PMSA was 
determined for both intervertebral disc levels, L3/4 and L4/5, 
as the sum of the respective left and right PMSA in mm2, for 
each patient . Results: CT imaging from 28 listed subjects were 
available, of which 3 had to be excluded because the lumbar 
spine was not captured on imaging and 8 because no age 
appropriate match could be identified (6 children <1 y and 11 
children >1 y) . 28 available gender and age-matched controls 
were identified . The three most prevalent liver diagnoses in the 
listed patients were biliary atresia (54%), Alagille Syndrome 
(18%) and metabolic liver diseases (11%) . Median total PMSA 
trended to be smaller, median 416 mm2(IQR 302 - 666) vs 
589 mm2 (IQR 397 - 830) in the Listed than in the Control 
group (p=0 .073; ns) . Meta linear regression analysis showed 
a significant difference (p=0 .039) at lumbar level L4/5 for 
regression slopes of PMSA by age (Figure 1) . Correlation of 
PMSA at both lumbar levels was excellent (r2=0 .98) . Conclu-
sion: In this pilot study, cross sectional area of the psoas mus-
cle is significantly lower in children listed for LT compared to 
healthy age- and gender-matched controls . Hence we suggest 
that sarcopenia is an objective and valid biomarker of frailty 
in children . The next step is to complete a reference database 
for PMSA in children and facilitate identification of children 
who will benefit of pre-rehabilitation interventions, with the 
overarching goal of improving outcomes in paediatric liver 
transplantation .
Disclosures:
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A Comparison of Prognostic Schemes for Perihilar Chol-
angiocarcinoma
Stefan Buettner2, Jeroen van Vugt1, Faiz Gani2, Bas Groot Koer-
kamp1, Georgios Antonios Margonis2, Cecilia G. Ethun3, George 
Poultsides4, Thuy Tran4, Kamran Idrees5, Chelsea Isom5, Ryan 
Fields6, Bradley Krasnick6, Sharon Weber7, Ahmed Salem7, Rob-
ert Martin8, Charles Scoggins8, Perry Shen9, Harveshp Mogal9, 
Carl Schmidt10, Eliza W. Beal10, Ioannis Hatzaras11, Rivfka She-
noy11, Shishir Maithel3, Alfredo Guglielmi12, Jan IJzermans1, Tim-
othy M. Pawlik2; 1Surgery, Erasmus Medical Centre, Rotterdam, 
Netherlands; 2Dept. of Surgery, Johns Hopkins Hospital, Baltimore, 
MD; 3Dept. of Surgery, Emory University, Atlanta, GA; 4Dept. of 
Surgery, Stanford University Medical Center, Stanford, CA; 5Dept. 
of Surgery, Vanderbilt University Medical Center, Nashville, TN; 
6Dept. of Surgery, Washington University School of Medicine, 
St. Louis, MO; 7Dept. of Surgery, University of Wisconsin School 
of Medicine and Public Health, Madison, WI; 8Dept. of Surgery, 
University of Louisville, Louisville, KY; 9Dept. of Surgery, Wake 
Forest University, Winston-Salem, NC; 10Dept. of Surgery, Ohio 
State University, Columbus, OH; 11Dept. of Surgery, New York 
University, New York, NY; 12Dept. of Surgery, Verona University 
Medical Centre, Verona, Italy
Introduction: Although widely used, the AJCC staging system 
for perihilar cholangiocarcinoma (PHC) may be limited . Dis-
ease-specific nomograms have been proposed as a better 
means to predict long-term survival for individual patients . We 
sought to externally validate the AJCC staging system, as well 
as externally validate and improve upon a previously proposed 
nomogram . Methods: 407 patients who underwent surgery for 
PHC between 1988 and 2014 were identified using an inter-
national, multi-center database . Standard clinicopathologic, 
perioperative and outcome data were collected . The predic-
tive power of the AJCC staging system and nomogram were 
assessed using Harrell’s concordance index (C-index) and cali-
bration plots . Results: Median patient age was 66 (IQR 58-73) 
and most patients were male (n=250; 61 .6%) . At the time of 
surgery, the majority of patients underwent ≥hemi-hepatectomy 
(74 .9%) . On final pathology, surgical margin status was R0 
(n=179; 51 .4%), R0 after re-resection (n=41; 11 .8%) or R1 
(n=128; 36 .8%) . N-status was N0 with more than 4 lymph 
nodes (n=84; 23 .5%), N0 with fewer than 4 lymph nodes 
(n=135; 37 .8%) or N1 (n=138; 38 .7%) . Tumor grade was 
well- (n=63; 17 .4%), moderate- (n=220; 60 .6%) or poorly- 
(n=75; 20 .7%) differentiated . Median survival was 24 .4 
months; 3- and 5-year survival was 37 .2% and 20 .8%, respec-
tively . While the AJCC staging system performed poorly (C-in-
dex: 0 .570), and the previously proposed MSKCC nomogram 
performed only a little better (C-index: 0 .587) . Our improved 
nomogram, based on age, lymphovascular invasion, perineu-
ral invasion and lymph node metastases, performed noticeably 
better (C-index: 0 .682) . The calibration plot of our proposed 
nomogram demonstrated good calibration in the validation 
cohort . Conclusion: The current 7th edition AJCC staging sys-
tem for PHC has a poor ability to predict long-term survival for 
individual patients . Our multi-center PHC nomogram provided 
a more accurate prediction of survival and therefore may be 
a more useful tool for clinical decision-making and prognostic 
stratification .

Nomogram to calculate the 3 and 5 year survival
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1397
Multicenter Study on Down-staging of Hepatocellular 
Carcinoma for Liver Transplantation: Is Down-staging 
Failure due to the Tumor or the Long Waiting time?
Neil Mehta1, Jennifer Guy2, Catherine T. Frenette3, Monika 
Sarkar1, Jennifer L. Dodge1, Robert W. Osorio2, William B. Mint-
eer3, John P. Roberts1, Francis Y. Yao1; 1UCSF, San Francisco, CA; 
2CPMC, San Francisco, CA; 3Scripps Green Hospital, La Jolla, CA
We previously reported excellent outcomes after liver trans-
plant (LT) using a uniform protocol for down-staging of hepato-
cellular carcinoma (HCC) to within Milan criteria in a Region 
5 multi-center study . Treatment failure may be due to inability 
to achieve down-staging (“never-DS”) or tumor progression 
following initial successful down-staging (“dropout post-DS”), 
which may result from prolonged waiting time in Region 5 . 
In this ongoing multi-center study, we sought to evaluate the 
relative frequency of these groups and to compare their clinical 
and tumor characteristics . Eligibility for down-staging included 
1 lesion >5 cm and ≤8 cm, 2-3 lesions at least one >3 cm 
but ≤5 cm with total tumor diameter ≤8 cm, or 4-5 tumors ≤3 
cm with total tumor diameter ≤8 cm . A total of 187 patients 
from three LT centers in Region 5 were enrolled from 2002 
to 2012 . The median age was 58 (IQR 54-62) with median 
MELD of 10 (7-12) and Child-Pugh score of 7 (5-8) . Median 
baseline alpha-fetoprotein (AFP) was 24 ng/mL (IQR 8-154); 
71% had AFP <100 and 11% had AFP >1000 . There were 
31 patients (17%) in the “never DS” group who were removed 
from the down-staging protocol due to tumor progression after 
a median of 4 months from first down-staging procedure (IQR 
1-7) . There were 38 patients (20%) in the “dropout post-DS” 
group in whom successful down-staging to Milan criteria was 
maintained for >3 months in 76% and >6 months in 55%, 
before tumor progression and removal from the waiting list . 
The median time from down-staging to dropout was 6 months 
(IQR 3-11) . There were 109 patients (58%) who underwent LT 
after a median of 13 months (IQR 6-19) from down-staging . 
There were no significant differences in age, baseline MELD 
and Child-Pugh score, and tumor size or number between 
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the “never-DS” and “dropout post-DS” groups and those who 
received LT . Median baseline AFP was significantly higher for 
“never-DS” (89 ng/mL) than “dropout post-DS” (24 ng/mL) 
and those receiving LT (23 ng/mL) (p=0 .04) . In logistic regres-
sion analysis, the only factors predicting “never DS” were 
pre-treatment AFP >100 (HR 2 .7, p=0 .02) and AFP >1000 
(HR 3 .8, p=0 .01) . The probability of “never DS” was 33% 
for AFP >1000 vs 15% for AFP 100-999 and 9% for AFP 
<100 (p=0 .03) . In conclusion, in this Region 5 multi-center 
study on down-staging, failure to achieve LT was equally likely 
to be due to inability to ever achieve down-staging to Milan 
criteria or subsequent tumor progression after initial successful 
down-staging . The majority of the latter group could have been 
transplanted in centers with shorter waiting time . Inability to 
achieve initial tumor down-staging is strongly associated with 
high baseline AFP .
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1398
Combined Lung and Liver Transplantation Offers Supe-
rior Outcomes Compared to Lung Transplantation Alone 
in Cirrhotics with Portal Hypertension Requiring Lung 
Transplantation
Jamak Modaresi Esfeh1, Marie Budev2, William D. Carey1, Kaveh 
Hajifathalian5, Babak Seddigh Tonekaboni4, Bijan Eghtesad3, K. 
V. Narayanan Menon1; 1Gastroenterology and Transplant Hepa-
tology, Cleveland Clinic, Cleveland, OH; 2Pulmonary Medicine, 
Cleveland Clinic, Cleveland, OH; 3Surgical Transplantation Cen-
ter, Clevealdn Clinic, Cleveland, OH; 4Gastroenterology and 
Hepatology, Shahid Beheshti University, Tehran, Iran (the Islamic 
Republic of); 5Internal Medicine, Cleveland Clinic, Cleveland, OH
Background: Combined lung & liver transplantation (CLLT) is a 
treatment option in patients with end-stage lung disease com-
plicated by cirrhosis . However, in addition to challenges in 
organ allocation & surgery, indications for combining liver 
transplantation with lung transplantation are unknown . Aims: 
To i) determine outcomes of Lung only Transplanation (LOT) vs . 
CLLT in cirrhotic patients undergoing lung transplantation & ii) 
identify criteria for LOT vs . CLLT . Methods: Retrospective data 
from 5 consecutive CLLT (4 male, 1 female) & 6 LOT (5 male, 
1 female) between January 2000 & December 2015 was 
obtained . Demographic data included age, gender, underly-
ing liver & lung disease, MELD score, Child-Pugh score (CPT) 
score, presence of portal hypertension, immunosuppression (IS) 
& survival rates . Patients were divided into 2 groups based on 
LOT & CLLT . IS consisted of tacrolimus, steroid taper & myco-
phenolate mofetil . Results: Mean age was 32 .4 ± 12 years in 
the CLLT & 49 .6 ± 18 years in the LOT . Pulmonary indications 
in CLLT included cystic fibrosis (CF) (n=4) & α1-antitrypsin defi-
ciency (AATD) (n=1) . Pulmonary indications in LOT included 
CF (n=2), idiopathic pulmonary fibrosis (n=2), chronic obstruc-
tive pulmonary disease (n-1) & AATD (n=1) . Underlying liver 
disease in the CLLT were CF (n=4) & AATD (n=1) . Underlying 
liver disease in LOT were CF (n=2), Non alcoholic steatohep-
atitis (n=2), chronic hepatitis B (n=1) & AATD (n=1) . Mean 
MELD score in CLLT was 10 .2 ± 4 vs . 11 ± 6 in LOT . Mean 
CTP score in the CLLT was 8 compared to the LOT, 7 . All had 
portal hypertension . One year survival was significantly better 
after CLLT compared to LOT (80% vs . 33%, p > 0 .001) . Sepsis 

was the most common cause of death in both groups . Conclu-
sion: Cirrhotic patients with portal hypertension requiring lung 
transplantation have significantly improved survival with CLLT 
compared to LOT . Portal hypertension may be a significant risk 
factor for mortality in these patients
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1399
Expanding the Utilization of Metabolic Livers for Dom-
ino Transplantation: Successful Domino Liver Transplant 
from a Patient with Propionic Acidemia
Nadia Ovchinsky1, Ryan M. Cunningham2, Debora Kogan-Liber-
man1, Sarah Bellemare2, Milan Kinkhabwala2, Paul Levy1, Domi-
nique Jan2; 1Pediatrics, Children’s Hospital at Montefiore, Albert 
Einstein College of Medicine, Bronx, NY; 2Transplant Surgery, 
Montefiore Medical Center, Albert Einstein College of Medicine, 
Bronx, NY
Domino liver transplantation (DLT) has been performed using 
grafts with metabolic disorders, including organic acidemias - 
maple syrup urine disease and a single case of methylmalonic 
acidemia . DLT has never been attempted using a graft with pro-
pionic acidemia (PA), a branched amino acid disorder which 
results in a deficiency of mitochondrial enzyme propionyl-CoA 
carboxylase (PCC) . We hypothesized that extrahepatic tissues 
in the recipient would have sufficient PCC activity to compen-
sate for PA graft . We report the first case of DLT with PA and 
review the utilization of DLT with metabolic grafts . METHODS: 
Chart review with query of the United Network of Organ Shar-
ing (UNOS) database and review of literature . RESULTS: In 
the absence of a suitable organ offer, a 14 year old male 
with acute liver failure (ALF) of indeterminate etiology received 
a domino graft from a 4 year old female with PA, who was 
undergoing a deceased donor transplant . Both patients had 
uneventful post-transplant courses without metabolic decompen-
sations . Levels of propionyl-Coenzyme A (P-CoA) metabolites 
were substantially reduced in the domino donor and remained 
nearly normal in the domino recipient on unrestricted diet 
(Table 1) . At 10 months post-transplant, both patients continue 
to have normal graft function . According to UNOS data anal-
ysis, in 2015, 30 livers with metabolic conditions that could 
potentially serve as domino grafts (including 6 with PA) were 
explanted without utilization . In the same year, 29 patients 
died while listed as Status 1A . Since first reported in 1995, 
146 domino transplants have been performed using livers with 
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metabolic conditions, representing only 20 .5% of explanted 
metabolic grafts . CONCLUSIONS: This single patient expe-
rience demonstrates feasibility of utilizing grafts with PA for 
DLT . Low levels of P-CoA metabolites in the domino recipient 
imply that extrahepatic PCC is able to compensate for the graft 
with PA, suggesting that the metabolic capacity of peripheral 
cells may be more significant than previously thought . DLT is 
underutilized in the US and can create a new pool of potential 
donors, at a time when there is a critical need . Importantly, a 
domino graft utilizing a liver with a metabolic condition could 
be a lifesaving option for patients in ALF .

Levels of P-CoA metabolites measured in the urine, in mmol/mol 
creat
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1400
The Numbers of New Waitlist Registrants and Remov-
als are Outpacing the Number of Liver Transplants: 
National Trends and Regional Variation from 2003 
through 2014
Zinan Yi2, Maria Mayorga3, Stephanie B. Wheeler4, Paul H. 
Hayashi5, Alfred S. Barritt5, Eric S. Orman1; 1Gastroenterology 
& Hepatology, Indiana University School of Medicine, Indianap-
olis, IN; 2Operations Research, North Carolina State University, 
Raleigh, NC; 3Industrial and Systems Engineering, North Carolina 
State University, Raleigh, NC; 4Health Policy and Management, 
University of North Carolina, Chapel Hill, NC; 5Gastroenterology 
& Hepatology, University of North Carolina, Chapel Hill, NC
Background: Policy planning for liver transplant (LT) requires a 
deep understanding of national trends and regional variation 
in the waitlist . We aimed to describe LT waitlist trends and 
outcomes nationwide, and in one region with high MELD at 
transplant (Region 5) compared with lower MELD (Region 11) . 
Methods: We used the United Network for Organ Sharing 
database to study patients listed for LT in the US between 2003 
and 2014 . We examined patient trends and performed com-
peting risk and logistic regression analyses to evaluate LT ver-
sus waitlist removal for reasons other than clinical improvement . 
Results: 108625 patients were added to the national waitlist 
(18341 in Region 5 and 9183 in Region 11) . The proportion 
of patients older than 60 increased from 21% in 2003 to 42% 
in 2014, and the prevalence of hepatitis C decreased from 
34% to 21% . In Region 5, the prevalence of NASH increased 
from 9% to 13%; in Region 11, NASH increased from 14% to 
26% . In Region 5, the prevalence of HCC increased from 15% 
to 33%; in Region 11, HCC increased from 7% to 22% . The 
national waitlist size increased from 5015 to 13931, with the 
number of new registrants outnumbering LTs and removals . The 
number of removals increased, with stagnation in LTs (Figure) . 
The 1, 3, and 5-year cumulative incidence of LT in Region 11 
is 0 .57, 0 .62, and 0 .64, compared to removal (0 .15, 0 .20, 
0 .24) . In Region 5, the incidence of LT is 0 .29, 0 .37, and 
0 .39, compared to removal (0 .23, 0 .33, 0 .39) . In Region 5, 
removals outnumbered LTs in 2014 (931 v . 730) . The odds 
of LT was greater for men (adjusted OR 1 .30) and patients 
with NASH (OR 1 .19) . The odds of LT for HCC was greater 
in Region 11 compared to Region 5 (OR 5 .16 v . 2 .83) . Con-

clusion: The number of new waitlist registrants and removals 
is growing, but the number of LTs has flattened . The number 
of removals now outnumbers LTs in Region 5 . Region 11 had 
a higher proportion of NASH and lower proportion of HCC 
compared to Region 5 .
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1401
Rescue allocation for liver transplantation in a context 
of organ shortage: what is the fate of otherwise dis-
carded grafts?
Giovanni Giretti1, Louise Barbier1, Petru O. Bucur1, Frédéric 
Marques1, Jean-Marc Perarnau2, Martine Ferrandière3, Anne-Char-
lotte Tellier3, Vincent Kerouredan3, Christine Sylvain4, Ephrem Sal-
ame1; 1Digestive surgery, Hopital Trousseau, Chambray-lès-Tours, 
France; 2Gastroenterology, Hopital Trousseau, Tours, France; 
3ICU-Anesthesiology, Hopital Trousseau, Tours, France; 4Gastro-
enterology, CHU Poitiers, Poitiers, France
 Introduction In France, liver grafts that have been refused by 
five teams are considered for rescue allocation, with the choice 
of the recipient being at the team’s discretion . While this sys-
tem allows using otherwise discarded grafts in a context of 
organ shortage, outcomes and potential benefits need to be 
assessed . Methods Between 2011 and 2015, outcomes of 
rescue allocation grafts (n=33) were compared to standard 
allocation grafts (n=321) in a single French center . Results 
Liver grafts in the rescue allocation group were older (62 .9 vs. 
53 .9 y, p=0 .007) and had a higher donor risk index (1 .86 vs. 
1 .61, p=0 .010) . Recipients in this group had a lower MELD 
score (13 .8 vs. 21 .6, p<0 .001) and had mostly HCC (67 .0% 
vs. 40 .4%, p=0 .010) . There were higher rates of early and 
delayed hepatic artery thrombosis (15 .2% vs. 3 .1%, p=0 .001) 
and retransplantation (18 .2% vs. 4 .7%, p=0 .002) in the res-
cue allocation group . Patient survival was not different between 
groups, but graft survival was impaired (95% vs. 82% at 1 
year and 94% vs. 74% at 3 years, p=0 .001) . Conclusion Our 
results show that discarded liver grafts can be allocated through 
a rescue procedure to low-MELD patients . Hepatic artery throm-
bosis and retransplantation are more frequent and account 
for impaired graft survival . This allocation procedure seems 
nevertheless to benefit hepatocellular carcinoma patients, who 
would otherwise have a prolonged time on the waiting list 
and a high risk of drop out . This strategy enables utilization of 
otherwise discarded grafts in the context of organ shortage .
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1402
Examining unmet need: international trends in trans-
plantation for autoimmune liver disease
Gwilym Webb1,2, Abbas Rana4, Mohammed Zeeshan Akhtar3, 
James W. Ferguson2, James M. Neuberger2, John M. Vierling4, 
Gideon M. Hirschfield1,2; 1National Institute for Health Research 
Birmingham Liver Biomedical Research Unit, University of Birming-
ham, Birmingham, United Kingdom; 2Hepatology, Queen Eliza-
beth Hospital, Birmingham, United Kingdom; 3Surgery, Churchill 
Hospital, Oxford, United Kingdom; 4Surgery, Baylor College of 
Medicine, Houston, TX
Background and aims: Liver transplantation (LT) is an effective 
intervention for patients with autoimmune liver diseases (AILD) 
including PBC, PSC and AIH . However, the goal of therapy for 
patients is to avoid end-stage liver disease and LT . With therapy 
for patients remaining limited, we sought to explore the current 
unmet need for patients with AILD, by examining trends in LT 
across the USA and UK . Methods: We performed database 
reviews of national NHSBT (UK) and UNOS (USA) registries 
from 1995-2014 . For USA patients listed in multiple regions, 
only one listing was used . The numbers of listed patients over 
time were adjusted to account for annual growth of the general 
populations . Ethnic groups matched the two databases’ cate-
gorisation . Results: There were 14838 UK and 154691 unique 
total listings in the USA during the 20-year period . In the UK, 
1434 (9 .7%) PBC, 1093 (7 .4%) PSC and 538 (3 .6%) AIH 
patients were listed; while in the US there were 5598 (3 .6%) 
PBC, 6820 (4 .4%) PSC and 4949 (3 .2%) AIH listings . PBC 
listings decreased in absolute terms (-2 .4±0 .4 UK listings/year; 
-10 .2±1 .0 USA listings/year; both p<0 .0001) and relative to 
AIH and PSC in both countries . Median ages (years, UK/USA) 
at listing were 57/56 for PBC, 49/49 for PSC and 45/49 
for AIH, which had a bimodal age distribution . Women were 
listed at younger ages than men for PBC (UK: 56 vs 59 years, 
p=0 .005; USA: 56 vs 58 years, p=0 .001) . UK AIH patients 
were more likely to be male (33% vs 25%) and younger than 
in the USA (45 vs 49 years; both p<0 .0001) . Over time, the 
female predominance of PBC listings fell from approximately 
9:1 to 5:1 in both countries (both p<0 .01); sex ratios in AIH 
and PSC were unchanged . Male PSC patients were listed with 

higher severity scores than females (p<0 .01) . Key findings from 
comparing ethnicities included: relatively few listings of black 
patients in PBC than for other AILD (p<0 .0001); fewer Hispan-
ics listings for PSC in the USA than PBC or PSC (p<0 .0001); 
patients of black ethnicity having higher listing severity scores 
than whites for all AILDs in the USA (all p<0 .0001); those of 
black ethnicity were listed for LT at younger ages than whites 
for PSC (p<0 .0001) and AIH (p<0 .0061) in the UK, and for 
all AILD in the USA (all p<0 .0001) . Conclusions: The demog-
raphy of liver transplantation for AILD highlights persistent but 
changing unmet need . Average age at listing is similar to pub-
lished average age at diagnosis for these diseases, suggesting 
heterogeneity in disease severity and response to therapy, most 
notably UDCA for PBC . The patterns demonstrated as related 
to patient sex and ethnicity further suggest important variations 
in disease course in AILD .
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1403
Current trends in characteristics of patients listed for 
liver transplantation will lead to higher rates of waitlist 
removal due clinical deterioration
Zinan Yi3, Maria Mayorga3, Stephanie B. Wheeler4, Paul H. 
Hayashi1, Eric S. Orman2, Alfred S. Barritt1; 1Medicine, University 
of North Carolina, Chapel Hill, NC; 2Indiana University, India-
napolis, IN; 3Systems and Industrial Engineering, North Carolina 
State University, Raleigh, NC; 4Health Policy and Management, 
University of North Carolina, Chapel Hill, NC
Introduction Changes in the epidemiology of end stage liver 
disease will influence the patient characteristics of the liver 
transplant waitlist . Such changes may lead to increased risk 
of waitlist removal for reasons other than clinical improvement 
(death, illness, cancer progression) . Anticipating the future tra-
jectory of liver transplant waitlist characteristics is vital when 
considering organ allocation policy . Methods We performed a 
discrete event simulation to forecast characteristics of patients 
on the waitlist, etiology of liver disease, and hazard of waitlist 
removal for reasons other than clinical improvement . Wait-
list data were simulated from 2015-2025 . The model was 
informed by data derived from the Standard Transplant Analy-
sis and Research dataset files from the Organ Procurement and 
Transplant Network, 2003-2012, with 2013-14 data withheld 
for validation . National data are estimated along with more 
detailed forecasts for two regions . Several scenarios were 
tested which varied the assumptions regarding donor liver 
availability, volume of new waitlist additions and the trends 
in patient characteristics . Results  Here we present results for a 
scenario in which liver donor availability remains constant after 
2014, new waitlist additions increase by only 3%, and trends 
in patients characteristics stabilize after 2020 . National esti-
mates show that nonalcoholic fatty liver disease will increase 
from 16% of new waitlist additions to 19% by 2025 . Hepatitis 
C will fall from 22% to 17% . Patients will be older with the 
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proportion of new listings over age 60 increasing from 40% 
to 48% . The overall size of the transplant list, patient gender, 
race/ethnicity and MELD at time of listing will remain rela-
tively constant . Competing risk analysis show the hazard of 
waitlist removal among patients who enter the list will increase 
from 43% to 57% nationally . Regional data vary consider-
ably . Region 5, which transplants at higher MELD scores, will 
experience an increase from 53% to 64% waitlist removal . 
Region 11, which transplants at lower MELD scores, will have 
an increase in waitlist removal from 30% to 36% over time . 
Conclusions Liver transplant candidates will be older and more 
likely to have nonalcoholic steatohepatitis . The liver transplant 
waitlist size will remain relatively static on a national level 
over the next decade . This balance will not be achieved by 
additional transplants but by waitlist removals for death or clin-
ical deterioration instead . There will continue to be significant 
heterogeneity among regions with at least one region having 
a higher chance of removal by death or clinical deterioration, 
than transplantation .
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1404
Hepatocellular Carcinoma is the Leading Indication in 
Liver Transplant Registrants and Recipients in the United 
States
Ju Dong Yang1, Joseph J. Larson2, Kymberly Watt1, Alina M. 
Allen1, Gregory J. Gores1, Julie Heimbach3, Lewis R. Roberts1, 
Michael D. Leise1; 1Gastroenterology and Hepatology, Mayo 
clinic College of Medicine, Rochester, MN; 2Biomedical Statistics 
and Informatics, Mayo Clinic, Rochester, MN; 3Transplant Sur-
gery, Mayo Clinic, Rochester, MN
Background & Aims: The incidence of hepatocellular carcinoma 
(HCC) has been rising in the US . The aim of the study is to 
investigate the recent trends in the indication for liver transplant 
(LT) in the US with a specific focus on HCC . Methods: All adult 
patients (n= 109,018) who were listed for LT between 2004 
and 2015 were identified using UNOS/OPTN database . For 
subjects with either primary or secondary diagnosis of HCC, 
HCC was considered as a main diagnosis . Each registrant is 
only represented once in the cohort; thus, a second registration 
during the study period was not included . Results: The number 
of HCC registrants continues to rise and HCC is now the most 
common indication among registrants and recipients (Figure) . 
Among non-HCC registrants, the number of HCV registrants 
decreased while number of registrants with alcohol and non-
alcoholic fatty liver disease (NAFLD) continue to increase . In 
2015, alcohol was the leading indication among LT registrants 
without HCC . HCV is the leading etiology of HCC, accounting 
for 64% of registrants with HCC and the proportion of HCV 
associated HCC remained overall stable (ranging between 60 
and 69% in each listing year) . The proportion of HCC reg-
istrants with NASH was only 1% in 2004 but has steadily 
increased to 10% in 2015 and has been the second leading 
cause of HCC since 2013 (P<0 .01) . The proportion of regis-
trants with HCC increased in all underlying etiologies between 
2004 and 2015: from 1 .8% to 15 .1% in NAFLD (8 .4 fold), 
from 12% to 44% in HCV (3 .7 fold), from 4 .0% to 10 .0% in 
alcohol (2 .5 fold) and from 25% to 39% in HBV (1 .6 fold) 
(P<0 .01 for all) . Conclusion: HCC is the leading diagnosis in 
LT registrants and recipients in the US . HCV registrants without 
HCC have decreased . Increasing proportions of registrants 

with HCV, HBV, alcohol and NAFLD are being listed with the 
indication of HCC rather than hepatic decompensation .
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Evaluating Liver Biopsy Predictors for Outcomes in 
Transplant Recipients with Cardiac/ Liver Disease
Tatyana Kushner1, Kimberly A. Forde1, Emma E. Furth2, Rhondalyn 
Forde-McLean3; 1Gastroenterology, Hospital of the University of 
Pennsylvania, Philadelphia, PA; 2Pathology and Laboratory Medi-
cine, Hospital of the University of Pennsylvania, Philadelphia, PA; 
3Cardiology, Hospital of University of Pennsylvania, Philadelphia, 
PA
Background: Patients with advanced heart failure can develop 
functional and structural liver abnormalities . Model of End 
Stage Liver Disease (MELD) score, other laboratory parame-
ters, and imaging do not fully capture the extent of underlying 
liver disease . Liver biopsies are commonly performed to deter-
mine liver disease severity and assess for benefit from dual 
organ transplantation . Refining prediction based on clinical 
and biopsy data is imperative to improve patient outcomes . 
Methods: We reviewed all liver biopsies performed for patients 
at a tertiary care center with expertise in orthotopic heart and 
liver transplantation who were listed for cardiac transplant 
alone or for combined heart-liver transplant . We developed 
a biopsy scoring system describing overall central to bridg-
ing fibrosis (0-10) . We also evaluated specific biopsy features 
including portal vein size, hepatocyte size, Space of Disse 
fibrosis, and overall percent area with fibrosis on liver biopsy . 
We compared the generated pathologic score to validated 
markers of liver disease severity for other liver disease etiolo-
gies, including MELD score and MELD without the inclusion of 
INR (MELD-XI) . We also determined whether the biopsy score 
was predictive of mortality prior to transplantation . Results: We 
identified 60 patients, 26 patients listed for cardiac transplant 
alone and 36 patients listed for combined heart-liver trans-
plant (three of whom did not undergo liver transplant) . Females 
tended to have a higher overall biopsy score (p=0 .06) . Con-
trary to previous findings, laboratory parameters including, cre-
atinine, direct bilirubin, MELD, and MELD-XI were associated 
with lower biopsy scores . Radiographic features of cirrhosis 
were expectedly associated with higher scores . We found that 
portal vein size, hepatocyte size, and area of fibrosis were 
significantly correlated with biopsy score, although space of 
Disse fibrosis was not . We found that a higher scores were 
not associated with increased mortality (p=0 .19) . Conclusions:  
Liver biopsy is a poor “gold standard” for the assessment of 
liver injury and hepatic reserve in patients with advanced heart 
failure, although certain specific biopsy features may be help-
ful . Further research should focus on the evaluation of liver 
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synthetic and metabolic function in determining hepatic reserve 
in patients with advanced heart failure .
Disclosures:
The following people have nothing to disclose: Tatyana Kushner, Kimberly A . 
Forde, Emma E . Furth, Rhondalyn Forde-McLean

1406
2-dimensional shear wave elastography rather than 
HVPG significantly improves MELD-Na to predict sur-
vival in decompensated cirrhosis patients
Maja Thiele1,2, Christopher Bogs3, Giulia Allegretti6, Wim Ver-
linden4, Bjørn S. Madsen1, Veronica Salvatore8, Lise L. Gluud5, 
Fabio Piscaglia8, Aleksander Krag1, Sven Francque4, Annalisa 
Berzigotti7, Jonel Trebicka3; 1Department of Gastroenterology and 
Hepatology, Odense University Hospital, Odense C, Denmark; 
2Odense Patient data Exploratory Network, OPEN, Odense, 
Denmark; 3Department of Internal Medicine I, University of Bonn, 
Bonn, Germany; 4Department of Gastroenterology and Hepatol-
ogy, Antwerp University Hospital, Antwerpen, Belgium; 5Gastro 
unit, Copenhagen University Hospital Hvidovre, Hvidovre, Den-
mark; 6Hepatic Hemodynamic Laboratory, Hospital Clinic Barce-
lona, Barcelona, Spain; 7University Clinic for Visceral Surgery and 
Medicine, University Hospital Bern, Bern, Switzerland; 8Division 
of Internal Medicine, Malpighi Hospital, University of Bologna, 
Bologna, Italy
INTRODUCTION MELD-Na is used as a predictor of 90-day 
mortality in patients with cirrhosis . Measures to improve the 
predictive power of MELD-Na are of clinical importance . While 
a hepatic venous pressure gradient (HVPG) above 10 mmHg 
identifies a group with high risk of developing complications of 
cirrhosis, HVPG is invasive, of limited availability and its value 
in already decompensated patients is questionable . Liver stiff-
ness with 2-dimensional shear wave elastography (2D-SWE) is 
easily applicable in cirrhosis patients and may hold prognostic 
potential . We therefore aimed to investigate the prognostic 
power of 2D-SWE and HVPG, when combined with MELD-Na . 
METHODS We included 127 cirrhosis patients from five Euro-
pean centers with concomitant HVPG and 2D-SWE (Aixplorer, 
Supersonic Imagine) . Patients were followed until April 2016, 
death or liver transplantation . We used Cox regression and 
recursive partitioning to evaluate 2D-SWE and HVPG to pre-
dict survival in four MELD-Na groups: ≤10, 11-20, 21-30 and 
>30 . RESULTS Most patients (109/127=86%) were decom-
pensated and 51% had ascites at baseline . Baseline 2D-SWE 
was 34±17 kPa, HVPG was 16±6 mmHg and MELD-Na was 
12±6 . 2D-SWE correlated moderately with HVPG (corr . coeff . 
0 .462) and poorly with MELD-Na (0 .169) . Twenty-one decom-
pensated patients died and two had a liver transplant during 
a median follow up of 15 months (range 0 .3-29) . No compen-
sated patients died . MELD-Na was the strongest predictor of 
mortality (hazard ratio 1 .23) . 2D-SWE above or below 35 kPa 
in the two groups with MELD-Na 11-20 and 21-30 significantly 
increased the predictive power from AUROC 0 .76 to AUROC 
0 .83 . The combination of MELD-Na and 2D-SWE identified 
three groups with different survival (figure): 71/74 patients 
(96%) survived in group A, 30/42 (71%) survived in group B 
and 3/11 (27%) survived in group C . There was no prognostic 
effect of adding HVPG to MELD-Na . CONCLUSION MELD-Na 
and 2D-SWE independently holds high prognostic accuracy for 
mortality in decompensated cirrhosis patients . Adding 2D-SWE 
to MELD-Na could be a low cost, non-invasive way of improv-
ing the predictive power of MELD-Na for survival, particularly 
in decompensated patients with MELD-Na between 11 and 30 .
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1407
Goal Directed Ammonia Lowering Therapy in Acute on 
Chronic Liver Failure (ACLF) with Hepatic Encephalopa-
thy (HE): A Randomized Trial (ClinicalTrials.gov Identi-
fier: NCT02321371)
Tanmay S. Vyas1, Ankur Jindal1, Rakhi Maiwall1, Amrish Sahney1, 
Chetan Kalal1, Madhumita Premkumar1, Guresh Kumar2, Barjesh 
C. Sharma1, Shiv K. Sarin1; 1Hepatology, Institute of Liver and 
Biliary Sciences, New Delhi, India; 2Biostatistics, Institute of Liver 
and Biliary Sciences, New Delhi, India
Background and Aims: HE in ACLF is associated with high 
mortality . There is limited data on the role of ammonia(NH3) 
and anti-ammonia measures in treating HE in ACLF . We 
prospectively studied the NH3 dynamics and effects of goal 
directed ammonia lowering therapy on short-term disease 
outcome in ACLF patients with grade III/IV HE . Patients and 
Methods: Of 276 ACLF patients screened between 11 .2014 
and 12 .2015; 86 with grade III/IV HE received aggressive 
purging with lactulose (100mL followed by 30mL hourly till 4-6 
times stool passed) for first 24hr . Patients not achieving NH3 
≤70μg/dL in this period (n=73), were randomized to contin-
ued lactulose arm(Gr . A, n=35) or lactulose plus rifaximin arm 
(Gr . B, n=38) . NH3 level was measured 12 hourly for 72hr . 
Management of sepsis/coagulopathy/shock/GI-bleeding, was 
done as per standard protocols . Primary end-point (PEP) was 
to achieve the target NH3 ≤70μg/dL in 72hr . Patients were 
followed-up till 30 days to see effect on disease outcome(sec-
ondary end point) .Results: Attainment of PEP[21 .1 vs . 22 .9%, 
p=0 .423], improvement in grade of HE from III/IV to II/I/0 
[39 .5 vs . 45 .7%, p=0 .922] & 30 day mortality[34 .2% vs . 
42 .9%, p=0 .582] were not different in Gr A vs . B . However, 
combining the two groups, patients who achieved PEP in 72 
hr (responders;n=29, 13 within 24 hr and 16 in next 48 hr), 
had lower baseline NH3 (169±43 vs . 216±79, p=0 .030), 
HE grade(grade IV in 0% vs . 26 .3%, p=0 .002), and MELD 
(25 .7±5 .1 vs . 31 .2±7 .5, p=0 .002) in comparison to non-re-
sponders . Responders had greater improvement in HE grade III/
IV to II/I/0 [100 vs . 24 .6%, p<0 .001], and lower frequency of 
sepsis[10 .3 vs . 64 .9%, p<0 .001] and 30 day mortality[10 .3 
vs .82 .5%, p<0 .001;Fig 1, HR=12 .8 for nonresponder; 95% CI 
3 .97-41 .49] . NH3 levels correlated with HE grade(R=0 .673, 
p<0 .0001) . Conclusions: Monitoring and targeting NH3 is 
important in management of ACLF patients with HE, as patients 
achieving target NH3 of ≤70μg/dL, have greater likelihood of 
reversal of HE and improved survival . Additions of rifaximin 
to lactulose did not help in NH3 reduction or improvement in 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 705A

♦ Denotes AASLD Presidential Poster of Distinction

outcomes/survival . Newer strategies are needed for effective 
NH3 reduction to reduce mortality in this group .

Disclosures:
The following people have nothing to disclose: Tanmay S . Vyas, Ankur Jindal, 
Rakhi Maiwall, Amrish Sahney, Chetan Kalal, Madhumita Premkumar, Guresh 
Kumar, Barjesh C . Sharma, Shiv K . Sarin

1408
Bone Forming cells are Decreased in Osteopenic and 
Osteoporostic Conditions in Cirrhosis Patients.
Chhagan Bihari, Deepika Lal, Archana Rastogi, Shalini Thapar, 
Dhananjay Kumar, Anupam Kumar, Shiv K. Sarin; ILBS, Delhi, 
India
Background: Bone loss commonly observed in cirrhotics due to 
sevearl contributing factors . The repair/regeneration of bone 
occurs through the osteoblasts by laying new osteoids and by 
differentiation to osteocytes . Osteoblasts are short-lived cells 
and derived from the differentiation of nestin+ mesenchymal 
stem cells (MSCs) of the bone marrow (BM) . Aim: To assess 
bone forming cells in cirrhotic patients and to study role of 
BM-MSCs in osteoporosis and osteopenia in cirrhotic patients . 
Patients and Methods: Sixty-one cirrhotics who underwent BM 
examination for dignosis purpose, were included . BM was 
studied for osteoblasts, osteocytes and nestin+ BM-MSCs and 
dual energy X-ray absorptiometry (DEXA) of the lumbar spine 
(LS) and femoral neck (FN) was available at baseline . These 
patients were compared with non-cirrhotic controls (n=50) . A 
T-score of <-2 .5 or between -1 and -2 .5 identified osteoporo-
sis or osteopenia, respectively . BM-MSCs were confirmed by 
analyzing the CFU-F forming ability of total BM mononuclear 
cells . Osteogenic and adipogenic differentiation potential of 
BM-MSCs was analyzed by in-vitro differentiation followed 
by RT-PCR analysis of osteogenic (Fibronectin, IGEBP3, Col1, 
RUNEX2 and Alk . Pho .) and adipogenic (Adiponectin, ALBP 
and PPAR-γ) marker expression . Results: Of 61 cirrhotics, 13 
had normal bone density (Gr . A), 25 had osteopenia (Gr . B) 
and 23 had osteoporosis (Gr . C) with higher MELD (p<0 .001) 
and CTP scores (p=0 .002) in Gr . C than Gr . A . Cirrhotic 
patients showed reduced osteolasts (p<0 .001), osteocytes 
(p=0 .02) and nestin+ MSCs (p=0 .001) compared to non-cir-
rhotic control . In cirrhotics, number of osteoblasts, osteocytes, 
and Nestin+ MSCs/20X in BM were significantly lower in 
Gr . C (Gr . A: 17±2 .2, 28±4 .8 and14±2; Gr . B: 12±4 .3, 
20±6 and 11±2 .7; Gr . C 6±2 .5, 12±4 .2 and 6±2 .9) with 
p<0 .001 for each . Whole body T score correlated with num-
ber of osteoblasts (r=0 .669, p<0 .001) and BM nestin+ MSCs 
(r=0 .701, p<0 .001) . Nestin +MSCs correlated with BM osteo-
blasts (r=0 .817, p<0 .001) . A significant decrease in number 
of CFU-F colony was seen: cirrhotics (3 .5±0 .98) vs . non-cir-
rhotic controls (11 .46±0 .96), p=0 .008 . Cirrhotic BM- MSCs 
showed more than two fold decrease in osteogenic markers 
and increase in adipogenic marker gene, suggesting the 
compromised osteogenic differentiation potential of cirrhotic 
BM-MSCs . Conclusion: Osteoprogenitor cells are significantly 

lower in cirrhotics, more so in those with advanced disease 
and bone loss . Malfunctioning of osteo-progenitors can con-
tribute to ineffective bone repair/regeneration and occurrence 
of osteoporosis in cirrhosis . Cell-based therapies could rescue 
bone loss in cirrhotic patients .
Disclosures:
The following people have nothing to disclose: Chhagan Bihari, Deepika Lal, 
Archana Rastogi, Shalini Thapar, Dhananjay Kumar, Anupam Kumar, Shiv K . 
Sarin

1409
Effect of long term aggressive nutritional therapy on 
survival in patients with alcoholic liver cirrhosis- Interim 
analysis of a randomized controlled trial
Chetan Kalal1, Jaya Benjamin2, Varsha Shasthry2, Cyriac A. 
Philips1, Tanmay S. Vyas1, Madhumita Premkumar1, Amrish 
Sahney1, Y.K Joshi1, Puneet Puri3, Shiv K. Sarin1; 1HEPATOLOGY, 
ILBS, DELHI, India; 2CLINICAL NUTRITION, ILBS, Delhi, India; 
3vcu, Virginia, MA
Background:Malnutrition in patients with alcoholic cirrhosis(AC)
has prognostic implications .Benefits of short-term nutrition ther-
apy are shown in AC, but role of long term nutritional therapy 
on survival and clinical outcome is unexplored .Aim:To assess 
the effect of long term aggressive nutritional therapy (ANT) 
on clinical outcomes & survival in patients with AC .Patients & 
Methods:From June 2013 to August 2015, 104 eligible mal-
nourished patients (by Royal Free Hospital- Subjective Global 
Assessment; RFH-SGA) were randomized to the standard coun-
selling group (CG) (35-40 Kcal and 1 .2 gm protein/Kg/day) 
or ANT group (IG) (polymeric formula providing 500 Kcal and 
15 gm protein additional to counselling for 35-40 Kcal and 1 .2 
gm protein/Kg/day, total of 40-45 Kcal and 1 .5 gm protein/
Kg/day) for 3 mo . All the patients were followed up at 3, 6 mo 
and 1 year for nutritional,clinical and biochemical parameters . 
Survival was analysed at 1 yr in 104 patients .Results: Patients 
(age 44 .0±9 yrs, M(100%) Child A:B:C(%)= 11:39:50 were 
randomized to CG (n=50) or IG (n=54), 21 patients in CG 
and 27 in IG completed atleast 3 months follow-up . Baseline 
demographic, clinical, biochemical and nutritional parameters 
were comparable in both groups . Median survival was compa-
rable in both groups (p=0 .86) . Improvement from baseline to 3 
mo (CG vs . IG): calories (1554±972 to1823±398; p=0 .001 
vs .1542±603 to 2254±372; p=0 .001), protein(53 .1±18 .4 to 
72 .5±19 .6; p=0 .001 vs .53±21 to 86 .9±18 .8; p=0 .001);(i .e . 
increase of 506 Kcal (p=0 .02) and proteins 15 gm (p=0 .06) in 
IG vs CG), dry body weight (DBW) (64±10 to 66±11, p=0 .04 
vs .60 .8±9 .2 to 63 .2±10 .7 p=0 .009) and MUAC (924 .7±3 .3 
to 25 .5±3 .3; p=0 .116 vs . 23 .5±2 .7 to 24 .1 ±2 .9; p=0 .015) .
The RFH-SGA improved in 7(33 .3%; p=0 .016) in IG vs .3 
(14 .2%; p=0 .625) in CG .Improvement in CTP and MELD at 
3 and 6 mo and development of new complications at 6 mo 
(SBP, pneumonia, HE) were comparable in both groups . At 3 
mo, ascites resolution was significant in IG (53 .3%; p=0 .008) 
vs . CG (44 .4%; p=0 .227) . An exploratory analysis found 
overall survival benefit at 12 mo in patients with intake of 
energy > 25 Kcal/kg/day (n-36) vs . <25Kcal/kg/day (n=12) 
as 90 .6% vs 71 .3%, p =0 .004 and protein intake >0 .8g/kg/
day ( n=39) vs . <0 .8 g/kg/day ( n=11) as 94% vs 36 .6%, 
p=0 .001, Conclusion: Interim analysis of the ongoing study 
showed aggressive nutritional therapy achieved significantly 
greater improvement in RFH-SGA, DBW, MUAC and ascites 
resolution at 3 mo . Compared to standard counselling, though 
with no significant survival advantage . Intake of energy >25 
Kcal and protein >0 .8 gm/ Kg/day significantly improved 12 
month survival in patients with AC .
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1410
Fecal microbiota transplantation (FMT) improves out-
come and survival in steroid ineligible severe alcoholic 
hepatitis–A randomized control trial (NCT 02458079)
Cyriac A. Philips1, Saggere M. Shasthry1, Apurva Pande1, Kapil 
D. Jamwal1, Shivendra S. Chandel1, Guresh Kumar2, Shvetank 
Sharma3, Shabir Hussain3, Rakhi Maiwall1, Amrish Sahney1, 
Vikas Khillan4, Manoj Sharma1, Ashok Choudhary1, Shiv K. 
Sarin1; 1Hepatology and Transplant Medicine, Institute of Liver and 
Biliary Sciences, New Delhi, India; 2Biostatistics, Institute of Liver 
and Biliary Sciences, New Delhi, India; 3Cellular and Molecular 
Biology, Institute of Liver and Biliary Sciences, New Delhi, India; 
4Microbiology, Institute of Liver and Biliary Sciences, New Delhi, 
India
Background&Aims:Severe alcoholic hepatitis(SAH) has high 
short term mortality in the presence of infections, worsening 
organ failure&steroid ineligibility(SI-SAH) . Liver transplanta-
tion(LT) is difficult due to multiple issues . Intestinal dysbiosis 
plays central role in pathogenesis of SAH . Dysbiosis modula-
tion in SI-SAH using healthy donor FMT could improve 1&3-mo 
outcome .Patients&Methods:Out of 776 ALD patients[Mar2015 
– May2016),203(26 .1 %) had SAH&151(74 .3%) were 
SI-SAH . 121 patients excluded&30 randomized to pentoxi-
fylline(PTX,n=15, 400mg Q8H for 28 days) or FMT(n=15) . 
Specially developed protocol-ILBS Protocol: in a donor(related) 
screened as per standard guidelines, 30g fresh stool homog-
enized within 6 hrs, with 100mL of normal saline in a home 
blender, triple filtered through sterile gauze)&extract infused 
through naso-duodenal tube daily for 7d . 10 end-point-survival 
at3mo . 20 end-points-improvement in lab parameters&sever-
ity indices . Stool microbiota analysis performed for 3 donors, 
respective recipients at baseline & also at 3-6 months for recip-
ients.Adverse effects closely monitored .Results:27 patients com-
pleted 3 months follow-up . PTX&FMT groups comparable with 
respect to disease severity scores . Cumulative probability of 
survival at 3mo - 83.3% in FMT&40% in PTX(p=0.02). Clinically 
evident ascites/HE at end of 3months & new onset renal dys-
function higher in PTX .Better reduction in ammonia&bilirubin 
from 15thd in FMT, maintained till 3 mo(p=0 .01) .Greater reduc-
tion in TNFα at 1&3 mo in FMT(p<0 .001), MELD/MELD-Na 
scores at day90 lower in FMT(20±3 .79/13 .5±3 .74,p=0 .008 
& 23 .2±3 .7/16±4 .9,p=0 .01 respc) .Donors&recipients had 
comparable phyla at baseline . Firmicutes dominated at 3-6 
mo, with increased Bacteroides&decreased pathogenic Pro-
teobacteria post FMT . At 3-6mo, increase in Bifidobacterium 
from baseline (6%-50%) seen . Recipient microbiota showed 
distinct community variation post-FMT . No serious adverse 
effects/complications seen .Conclusions:FMT in SI-SAH patients 
doesnt replace microflora of recipient,but modifies, resulting 
in co-existence of both donor &recipient spp with improvement 
in 1&3mo patient survival;greater improvement in liver related 
complications, than PTX .Difficult to treat SAH patients could 
possibly be safely bridged to LT using ILBS FMT protocol .
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1411
Glucose homeostasis in cirrhosis: accuracy of hemoglo-
bin a1c and potential usefulness of continuous glucose 
monitoring
N S. Addepally3, Mauricio Garcia-Saenz-de-Sicilia2, Peter A. 
Goulden1, Andres Duarte-Rojo2; 1Division of Endocrinology, Uni-
versity of Arkansas for Medical Sciences, Little Rock, AR; 2Division 
of Gastroenterology and Hepatology, University of Arkansas for 
Medical Sciences, Little Rock, AR; 3Department of Medicine, Uni-
versity of Arkansas for Medical Sciences, Little Rock, AR
Background & Aims: The oral glucose tolerance test (OGTT) 
improves detection of glucose homeostasis disorders in cirrho-
sis . Little is known about the accuracy of HbA1c to detect pre-
diabetes and type 2 diabetes mellitus (T2DM) or to monitor 
existing T2DM in patients with cirrhosis . Continuous glucose 
monitoring (CGM) measures blood glucose (BG) every 5 min-
utes . We aimed to compare the diagnostic yield of HbA1c 
against OGTT and its usefulness in monitoring T2DM when 
compared to CGM-BG . Methods: Cirrhotics without (Group 
A) and with (Group B) T2DM were screened . We performed 
OGTT in Group A, and blinded, monthly CGM (Dexcom G4) 
for 3-7 days, over 3 months in Group B . HbA1c, fructosamine, 
and fasting routine labs were evaluated in all patients (end of 
study in Group B) . CGM-BG was validated with glucose meter 
(GM-BG; Freestyle, Abbott) . We calculated indices of hypogly-
cemia (LBGI: low BG index) and BG variation (BGRI: BG risk 
index) from CGM-BG determinations . Results: We included 21 
cirrhotics in Group A and 14 in B (age 57±9, 66% males) . 
Main etiologies: HCV (43%), NASH (26%) and alcohol (23%) . 
BMI was 33±7, Hb 14±2, and 43% were decompensated . 
Fasting BG correlated both with HbA1c (r2=0 .44, p<0 .001) 
and fructosamine (r2=0 .43, p=0 .008) in all patients . In Group 
A, OGTT identified 10 (48%) cases of prediabetes and 3 
(14%) of T2DM; whereas, HbA1c identified 5 (24%) and 3 
(14%), respectively (kappa=0 .37, p=0 .01) . In Group B, each 
subject had an average of 3284±1225 BG determinations . 
Mean difference between GM-BG and CGM-BG was 2 .6 mg/
dL (-0 .07 to 5 .2; p=0 .9) . CGM-BG geometric mean correlated 
with HbA1c (r2=0 .51, p<0 .001) but not with fructosamine 
(r2=0 .07) . CGM identified BG<70 in 11 (79%) and BG≤50 in 
7 (50%), all asymptomatic . BG>300 was noted in 13 (93%) . 
BG as a % of total evaluated time and % time at moderate/
severe risk for hypoglycemia (LBGI) are shown in Table . BGRI 
was moderate/severe in 3 (21%) . Apart from glucose, HbA1c 
correlated with Child class (-0 .59, -0 .05 to -1 .11; p=0 .031) 
and eGFR (-0 .11, -0 .05 to -0 .17, p=0 .001) on multivariable 
analysis . Conclusions: HbA1c was suboptimal in identifying 
prediabetes and T2DM, and it moderately correlated with BG . 
The correlation between HbA1c and CGM-BG (r2=0 .51) con-
trasts with what is reported in the literature for non-cirrhotics 
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(r2=0 .79) . Patients in Group B showed wide variations in BG 
with frequent asymptomatic hypoglycemia while spending half 
of the tested time in hyperglycemia (>180) . This attests for the 
lability of glucose control in this population and the need to 
improve diabetes care in cirrhosis .
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1412
Chronic Opioid Therapy Independently Predicts Read-
missions Regardless of HE in a Prospective Cohort of 
Cirrhotic Patients
Chathur Acharya1, Melanie White2, Dinesh Ganapathy3, Jas-
mohan S. Bajaj4; 1Internal Medicine, Virginia Commonwealth 
University, Henrico, VA; 2Hepatology, Virginia Commonwealth 
University, Richmond, VA; 3Internal Medicine-Gastroenterology, 
Virginia Commonwealth University, Richmond, VA; 4Gastroenter-
ology, VCU and McGuire VAMC, Richmond, VA
Opioid use is prevalent in cirrhosis due to chronic pain issues . 
However the risk of precipitation of hepatic encephalopathy 
(HE) remains a concern . Outpatient studies have reported 
worse outcomes in opioid-users but their impact on inpatient 
HE and readmissions are unclear . We hypothesized that use 
of opioids in inpatient cirrhotics was associated with increased 
prevalence of total readmissions, specifically related to HE . 
Methods: Cirrhotics hospitalized for non-elective purposes 
were included after informed consent and followed through 
hospitalization and then for 6 months post-discharge . Opioid 
use for ≥3mths was considered chronic use . HE development 
during admission was compared in patients on/not on opioids . 
Those who were discharged on opioids were compared to 
those without opioids for readmissions, particularly HE-related, 
at 6 months . Logistic regression was used to establish factors 
that were significant in readmissions for cirrhotics taking opi-
oids Results: 200 inpatient cirrhotics were included (MELD 20 
IQR 15,25 .5, 14% admitted with infection, 28 .5 % on opi-
oids) . Opioid users had a trend towards lower MELD on index 
admission (18 vs 21, p=0 .052), % admitted with infection 
(3 .5% vs 10 .5%, p= 0 .65) and HE prevalence (11 .5% vs 28%, 
p=0 .87) compared to the rest . Reasons for opioid use were 
all related to chronic pain . On discharge, 25 .5% of patients 
were continued on opioids . Over the next 6 mths, 144 patients 
survived of which 82 were readmitted at a median of 25 days 
(43 % discharged on opioids) and 62 were not (57% not dis-
charged on opioids, p=0 .008) . The average MELD scores on 
discharge were not different amongst readmitted patients vs 
the rest (20 .2 ±6 .5 vs 20 .17 ± 5 .3, p=0 .98) . All-cause read-
missions were significantly higher in patients discharged on 
opioids compared to the rest (69 .35% vs 47 .56% p= 0 .008), 
however this was not specifically related to HE-related readmis-
sions (30 .23% vs 41 .02% p= 0 .30) . On multi-variable regres-
sion with readmissions as the outcome, opioid therapy was 
significantly predictive of readmission (OR 2 .1, CI:1 .2-3 .9, 
p=0 .01) with female sex (OR 2 .4 CI: 1 .3-4 .4, p=0 .006) and 
alcoholic etiology (OR 1 .8, CI 1 .01-3 .3, p=0 .05) . MELD score 
and HE were not predictive . Conclusion: Chronic opioid use 
is prevalent in cirrhosis and can contribute towards all-cause 
readmissions independent of the occurrence of HE .
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Research Support: His institution has received grant funding from Salix and 
Grifols
The following people have nothing to disclose: Chathur Acharya, Melanie White, 
Dinesh Ganapathy

1413
Decreased portal vein velocity is predictive of the devel-
opment of portal vein thrombosis: A matched case-con-
trol study
Jonathan G. Stine, Jennifer Wang, Puja M. Shah, Curtis K. Argo, 
Nicolas M. Intagliata, Andre Uflacker, Stephen H. Caldwell, Pat-
rick G. Northup; UNIVERSITY OF VIRGINIA, CHARLOTTESVILLE, 
VA
Background & Aims: Portal vein thrombosis (PVT) in cirrhosis 
may lead to hepatic decompensation and increased mortality . 
We aimed to investigate if decreased portal vein (PV) velocity 
is associated with future PVT . Methods: Data on adult patients 
with cirrhosis and PVT between January 1, 2005 and July 30, 
2015 were obtained . Cases with PVT were matched by age, 
gender and Model for End stage Liver Disease (MELD) score 
to corresponding controls without PVT . Conditional logistic 
regression models, receiver operator curves and Kaplan Meier 
curves were constructed . Findings: 100 subjects (50 matched 
pairs) with mean age 53 .8 +/- 13 .1 years and MELD score 
14 .9 +/- 5 .5 were included in our analysis . 64% were male 
and 76% Child-Turcotte-Pugh Class A or B . Baseline character-
istics were similar (at the time of index ultrasound), except for 
baseline PV velocity (16 .9 cm/s, 95% CI 13 .9-20 .0 cm/s PVT 
vs . 25 .0, 95% CI 21 .8-28 .8 cm/s no PVT, p<0 .001) . 30 PVT 
subjects had PV velocity <15 cm/s compared to five without 
PVT (p<0 .001) . On adjusted multivariable analysis, PV veloc-
ity was the strongest independent risk factor predicting PVT 
development (OR 0 .84, 95% CI 0 .72-0 .96) . The predictive 
value for PVT development was greatest for flow < 15 cm/s 
(c-statistic 0 .77) . PV velocity <15cm/s had a highly significant 
association with future PVT (OR 15 .85, 95% CI 2 .16-116 .36, 
p=0 .007) . Conclusions: Decreased PV velocity is associated 
with increased risk of future PVT . Patients with cirrhosis and 
decreased PV velocity are a high-risk subgroup that warrants 
further investigation with prospective study .

Adjusted multivariable conditional logistic regression analysis for 
predictors of de novo portal vein thrombosis

NS= not significant, p>=0 .05
Disclosures:
Curtis K . Argo - Independent Contractor: Salix Pharmaceuticals
Stephen H . Caldwell - Advisory Committees or Review Panels: Vital Therapy; 
Grant/Research Support: Genfit, Gilead Sciences, Immuron, TaiwanJ, Immuron, 
NGM
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1414
Critical Flicker Frequency predicts progression among 
stages of cirrhosis
Javier Ampuero1,2, Carmina Montoliu3, Macarena Simon-Talero4, 
Celina Márquez5, Rodrigo Jover6, Virginia Aguilera1, Raquel 
Millán2, Carmen Sendra1, Miguel Angel Serra7, Lourdes Grande5, 
Manuel Romero-Gomez1; 1Inter-centre Unit of Digestive Diseases, 
Virgen del Rocío - Virgen Macarena University Hospitals, Sevilla, 
Spain; 2Ciberehd, Institute of Biomedicine of Sevilla, Sevilla, Spain; 
3Instituto de Investigación Sanitaria–INCLIVA, Valencia, Spain; 
4Vall d’Hebrón University Hospital, Barcelona, Spain; 5Valme Uni-
versity Hospital, Sevilla, Spain; 6General University Hospital, Ali-
cante, Spain; 7Clinic University Hospital, Valencia, Spain
Background: Minimal hepatic encephalopathy (MHE) predicts 
poor survival in cirrhotic patients (Ampuero, Gastroenterology 
2015) . However, the direct impact of MHE on the cirrhosis 
progression is unknown Aim: To analyze the role of MHE 
diagnostic tools on long-term cirrhosis progression Methods: 
Multicenter study including prospectively 278 cirrhotic patients 
followed for up to 12 years (median time 5) . Patients under-
went: a) critical flicker frequency (CFF) (pathological value <39 
Hz); b) Psychometric Hepatic Encephalopathy Score (PHES) (< 
-4 points) . Cirrhosis stages were defined (D’Amico, APT 2014): 
1) compensated cirrhosis without varices (n=65); 2) compen-
sated cirrhosis with varices (n=37); 3) bleeding without other 
complications (n=17); 4) first nonbleeding decompensation 
(n=73); 5) any second decompensation (n=86) . A life table 
was constructed to calculate the cumulative risk of cirrhosis pro-
gression and we modeled the cumulative incidence of cirrhosis 
progression in the presence of mortality and liver transplan-
tation using competing risk regression Results: Cirrhosis pro-
gression was observed in 54% (150/278) of patients (death 
24 .5% (68/278), liver transplant 14% (39/278)) . CFF<39 
Hz was related to cirrhosis progression (62 .7% (69/110) vs. 
CFF>39 Hz 48 .2% (81/168); p=0 .0001) but did not PHES<-4 
(p=0 .675) . In univariate analysis, Child-Pugh score (7±2 vs 
6±1; p=0 .0001), MELD score (12±5 vs 10±4; p=0 .0001), 
albumin (3 .5±0 .8 vs 3 .9±0 .6; p=0 .0001), INR (1 .43±0 .5 
vs 1 .25±0 .3; p=0 .0001), bilirubin (2±1 .9 vs 1 .2±0 .9; 
p=0 .0001), creatinine (0 .91±0 .3 vs 0 .82±0 .3; p=0 .012) and 
platelet count (109±58 vs 126±63; p=0 .025) were related to 
cirrhosis progression . In competing risk regression, CFF<39 
Hz [sHR 1 .49 (95%CI 1 .01-2 .20); p=0 .044], bilirubin [sHR 
1 .21 (95%CI 1 .03-1 .42); p=0 .002] and albumin [sHR 0 .99 
(95%CI 0 .99-0 .99); p=0 .0001] were independently related to 
cirrhosis progression after adjusting by cirrhosis stage . Child 
A patients with CFF<39 Hz showed a higher 5-year transition 
rate (60% vs 40%; p=0 .006) (time to progression 3 .8 vs 7 
years) than those with CFF>39 Hz, as well as in patients with 
Child B+C (86% vs 74% (p=0 .011) (time to progression 1 .2 vs 
2 .8 years) . Five-year transition rate towards a different stage 
was: a) for stages 1–2 (compensated cirrhosis), CFF<39 Hz 
53% vs CFF>39 Hz 52% (p=0 .276); b) for stages 3-5 (decom-
pensated cirrhosis), CFF<39 Hz 84% vs CFF>39 Hz 49% 
(p=0 .0001) (time to progression 1 .8 vs 6 .1 years) Conclusion: 
Critical flicker frequency, an easy-to-perform and non-time-con-
suming test for minimal hepatic encephalopathy, could serve as 
a surrogate marker of faster cirrhosis progression including a 
higher 5 year-transition rate .
Disclosures:
The following people have nothing to disclose: Javier Ampuero, Carmina Mon-
toliu, Macarena Simon-Talero, Celina Márquez, Rodrigo Jover, Virginia Agu-
ilera, Raquel Millán, Carmen Sendra, Miguel Angel Serra, Lourdes Grande, 
Manuel Romero-Gomez

1415
Acquired protein C deficiency: a major factor in the 
hypercoagulable state in patients with cirrhosis.
Cédric Duron1, Thomas Sinegre3, Aurelien Lebreton3, Sylvie 
Massoulier1, Carine Nicolas1, Camille Teilhet1, Bruno Pereira2, 
Géraldine Lamblin1, Armando Abergel1; 1Hepato-gastroenter-
ology, CHU ESTAING, Clermont Ferrand, France; 2Biostatistics 
Unit - DRCI, CHU GABRIEL MONTPIED, Clermont-Ferrand, France; 
3Haematology, CHU ESTAING, Clermont-Ferrand, France
Introduction: Cirrhosis involves changes of the coagulation 
poorly explored by conventional coagulation tests (PT, APTT) . 
Recent studies using thrombin generation test (TGT) in the pres-
ence of thrombomodulin (TM), which activates the main physio-
logical anticoagulant pathway: protein C (PC), have shown that 
cirrhotic patients had an hypercoagulable state . The aim of this 
study was to evaluate the TGT with TM and activated protein 
C (APC) to improve our understanding of the hypercoagulable 
state in these patients . Patients and methods: Fifty eight patients 
with viral hepatitis C or alcoholic cirrhosis (Child-Pugh A=36, 
Child-Pugh B=17, Child-Pugh C=5) and 26 healthy controls 
were prospectively enrolled between 2012 and 2014 . Patients 
had no history of thromboembolism, no anticoagulant, no 
hemorrhagic, infectious event in the last two months . TGT was 
performed in vitro with or without APC or TM on plasma poor 
in platelets . Results: Without TM, that is without activating PC 
pathway, patients had an endogenous thrombin potential (ETP) 
lower than healthy controls, indicating hypocoagulability com-
pared to controls . With TM, cirrhotic patients had higher ETP 
than controls, reflecting an hypercoagulable state (p<0 .0001) . 
With APC, no significant difference was found between ETP 
in cirrhotic patients and controls, indicating an isocoagulable 
state compared to controls (Figure) . After correction of protein 
C deficiency (with inactivated protein C), the ETP TM measured 
also reflected an isocoagulable state compared to controls . 
Thus, the addition of APC or PC will correct hypercoagulable 
state . These results suggest that the observed hypercoagulable 
state in cirrhotic patients is not linked to a resistance to activa-
tion of PC by TM but to a PC deficiency . As in literature, we 
also found that ETP TM increased with the severity of cirrhosis, 
reflecting a growing hypercoagulability during the progressive 
deterioration of liver function (Figure) . Conclusion: Our results 
suggest that resistance to TM in patients with cirrhosis is related 
to PC deficiency which would play a major role in the hyper-
coagulable state .

Disclosures:
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1416
Outcomes in Patients with Severe Hepatic Encephalop-
athy and MELD 30 to 34 Justifies Exception to MELD 35 
and Higher
George Cholankeril1,2, Ryan B. Perumpail3, Avin Aggarwal3, 
Menghan Hu4, Channa R. Jayasekera5, Radhika Kumari3, Edward 
W. Holt5, Stephen A. Harrison6, Robert J. Wong7, Aijaz Ahmed3; 
1Roger Williams Medical Center, Providence, RI; 2Medicine, 
Boston University School of Medicine, Boston, MA; 3Division of 
Gastroenterology and Hepatology, Stanford University School of 
Medicine, Stanford, CA; 4Biostatistics, Brown University School of 
Public Health, Providence, RI; 5Transplantation, California Pacific 
Medical Center, San Francisco, CA; 6Division of Gastroenterol-
ogy, San Antonio Military Medical Center, Fort Sam Houston, TX; 
7Division of Gastroenterology and Hepatology, Alameda Health 
System, Highland Hospital, Oakland, CA
Background: In its efforts to establish an objective criteria for 
liver allocation, the United Network for Organ Sharing (UNOS) 
implemented the Model for End-Stage Liver Disease (MELD) 
scoring system in 2002 . While MELD scoring system has been 
successful in many regards, it is not equipped to assess patients 
with hepatic encephalopathy (HE), an independent predictor 
of waitlist mortality . Methods: Using the UNOS database, we 
evaluated candidates on liver transplant waitlist from 2005-
2014 . Demographic data, mean 90-day waitlist survival, and 
1-year waitlist survival were evaluated in the following two 
cohorts – 1) severe HE with MELD scores 30-34 anversus 2) all 
waitlisted candidates with MELD score 35 and above (> 35) . 
Results: Overall from 2005-2014, there were a total of 1,229 
waitlist candidates with severe HE and MELD 30-34 versus 
8,228 waitlist candidates with a MELD > 35 . Candidates with 
severe HE and MELD 30-34 had comparable mean 90-waitlist 
survival (severe HE + MELD 30-34, 55 .7%; all MELD > 35, 
54 .7%; p= .67) and 1-year waitlist survival (severe HE + MELD 
30-34, 45 .2%; MELD > 35, 43 .5%; p= .40) . Compared to 
all candidates with MELD > 35, candidates with severe HE 
and MELD 30-34 had a lower proportion of males (48 .4% vs 
58 .5%, p< .01) and chronic hepatitis C virus (14 .7% vs 18 .6%, 
p < .01), a higher proportion of Caucasians (66 .7% vs 63 .4%, 
p= .02) and a similar proportion of hepatocellular carcinoma 
(3 .2% vs 2 .7%, p= .16) . Conclusion With the implementation 
of Share 35 in June 2013, a higher percentage of critically-ill 
waitlisted candidates with a MELD score > 35 have been trans-
planted . Candidates with severe HE and MELD 30-34 demon-
strate similar waitlist outcomes as those with a MELD > 35 and 
should be considered for MELD exception .
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Stephen A . Harrison - Advisory Committees or Review Panels: Merck, Nimbus 
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1417
Real World Predictors of Hospital Readmission for 
Hepatic Encephalopathy after Placement of Transjugular 
Intrahepatic Portosystemic Shunt
Michael Rowley4,2, Meera Ramanathan4,2, Myunghan Choi1, 
Mark Pedersen4, Anil B. Seetharam3,2; 1Nursing and Healthcare 
Innovation, Arizona State University, Tempe, AZ; 2University of 
Arizona College of Medicine- Phoenix, Phoenix, AZ; 3Transplant 
and Advanced Liver Disease Center, Banner University Medical 
Center, Phoenix, AZ; 4Internal Medicine, Banner University Medi-
cal Center, Phoenix, AZ
Background: Hepatic Encephalopathy (HE) is a well-recog-
nized complication of transjugular intrahepatic portosystemic 
shunt (TIPS) placement . The reported incidence of post-TIPS 
HE and predictors of hospital readmission vary due to hetero-
geneity in studied patient populations, TIPS indication, pro-
cedural variation, and definition of HE used . Aim: Evaluate 
incidence and predictors of post-TIPS HE necessitating hospital 
admission in a non-clinical trial setting . Method: Retrospective 
cohort study identifying 273 consecutive patients undergoing 
TIPS from 2010 to 2015 for any indication . Of these, 210 
had complete data and were included in the analysis . The 
primary endpoint was incidence of post-TIPS HE, defined as 
encephalopathy with no other identifiable cause [chart review 
excluding infection, bleed, azotemia, new portal vein throm-
bus or malignancy] requiring hospitalization within 90 days of 
TIPS . Clinical demographics: age, gender, race, pre-procedure 
MELD, hemoglobin, creatinine, INR, total bilirubin, albumin, 
history of pre-procedure HE and TIPS indication were tabu-
lated . Procedural variables: initial hepatic venous wedge pres-
sure (HVWP), initial hepatic venous pressure gradient (HVPG), 
final HVPG, HVPG difference (initial HVPG minus final HVPG) 
were collected . Pre-TIPS variables were analyzed to determine 
predictors of readmission for post-TIPS HE within 90 days . Cat-
egorical variables were analyzed using Fisher’s exact test . Con-
tinuous variables were compared using Levene’s t-test for equal 
variances and student’s t-test; p < 0 .05, significant . Results: 
42 of 210 patients (20%) developed post-TIPS HE requiring 
hospitalization within 90 days . On analysis of cohorts (post 
TIPS HE vs . no post TIPS HE): non-white race (31 .0% vs 17 .5%, 
p= 0 .022) and increased HVPG difference during TIPS (10 .5 
vs 8 .9 mmHg, p=0 .030) were associated with an increased 
incidence of HE requiring readmission within 90 days . Nei-
ther age, emergent status nor specific indication for TIPS was 
predictive of post-TIPS HE . Conclusions: HE remains a common 
complication of TIPS . Non-Caucasian race is a significant clin-
ical demographic associated with increased risk for readmis-
sion . Independent of initial or final HVPG, HVPG difference 
appears to be a significant modifiable technical risk factor . 
In the absence of clear preventative strategies for post-TIPS 
encephalopathy, non-Caucasians with HVPG reductions >9mm 
Hg may require targeted follow up evaluation to prevent hos-
pital readmission .
Disclosures:
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1418
Clinical Characteristics of Balloon-Occluded Retrograde 
Transvenous Obliteration for Refractory Hepatic Enceph-
alopathy: A Comparison with Occlusion of Portosys-
temic Shunts for Gastric Varices
Tatsuro Nishimura, Tsuyoshi Ishikawa, Ryo Sasaki, Yuki Aibe, 
Takashi Matsuda, Takuya Iwamoto, Taro Takami, Isao Sakaida; 
Department of Gastroenterology & Hepatology, Yamaguchi Uni-
versity Graduate School of Medicine, Ube-Yamaguchi, Japan
Aims: The present study retrospectively examines the preop-
erative factors and postoperative course of balloon-occluded 
retrograde transvenous obliteration (B-RTO), which is report-
edly useful not only for gastric varices (GV) but also for hepatic 
encephalopathy (HE), by the procedural indication . Methods: 
62 cirrhotic patients who underwent B-RTO at our department 
between February 2008 and March 2016 were divided into a 
HE group [n=13, mean age: 69 .3 years; female/male=3/10; 
hepatitis B virus (HBV)/hepatitis C virus (HCV)/alcohol/non-
alcoholic steatohepatitis (NASH)=1/5/6/1] and a GV group 
(n=49, mean age: 67 .9 years; female/male=25/24; HBV/
HCV/alcohol/NASH/others=1/18/15/8/7) . Data were sta-
tistically compared and examined both before and 1-6 months 
after B-RTO . Results: (Preoperative) Child-Pugh (CP) score was 
higher in the HE group than in the GV group (9 .5 vs . 6 .2; 
p<0 .01), as well as more severe dilation of the splenic vein 
(SpV, 12 .2 vs . 10 .4 mm; p<0 .01) and constriction of the por-
tal vein (PV, 8 .7 vs . 12 .0 mm; p<0 .01) . SpV flow was hepa-
topetal in all GV patients, but hepatofugal in 66 .7 % of HE 
patients, suggesting that blood stolen by portosystemic shunts 
came from the spleen in the GV group, but mainly from the 
intestines in the HE group . (1 month postoperatively) While HE 
patients exhibited significantly improved CP score (9 .6 to 8 .3; 
p<0 .05) and blood ammonia levels (154 .7 to 93 .0 μg/dl, 
p<0 .01), the changes in each parameter following B-RTO were 
not statistically significant in GV patients . Significant PV dila-
tion (HE, 10 .1 to 11 .5 mm, p<0 .01; GV, 12 .2 to 13 .0 mm, 
p<0 .01) was evident at around the same level in both groups . 
The SpV contracted significantly for HE patients (12 .4 to 9 .6 
mm, p<0 .01), but it dilated significantly for GV patients (8 .6 to 
9 .4 mm, p<0 .01) . Our results suggested that occlusion of PSS 
might bring about dramatic changes in portal-splenic hemody-
namics in the HE group, with SpV flow switching from hepa-
tofugal to hepatopetal and superior mesenteric venous flow that 
had been flowing back into the SpV instead flowing into the 
liver after B-RTO . (3-6 months postoperatively) Lower CP score 
of HE patients was maintained, and the Model for End-Stage 
Liver Disease-Na score, which was not significantly changed 
at 1 month later, decreased significantly in HE patients alone 
(before/3 months later/6 months later=13 .4/11 .2/10 .6, 
p<0 .05) . Conclusions: Compared with those treated for GV, 
patients treated for HE exhibit highly characteristic “hemo-
dynamics in the portal–splenic venous system” both before 
and after the B-RTO procedure, which may lead to markedly 
improved hepatic function including ammonia metabolism and 
survival prognosis .
Disclosures:
The following people have nothing to disclose: Tatsuro Nishimura, Tsuyoshi Ishi-
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Temporal changes in cardiac function of cirrhotic 
patients: a 6-months prospective study with advanced 
echocardiography
Signe Wiese1,2, Jens D. Hove3, Karen V. Danielsen2, Flemming 
Bendtsen2, Søren Møller1; 1Dept Clinical Physiology and Nuclear 
Medicine, Copenhagen University Hospital Hvidovre, Hvidovre, 
Denmark; 2Gastro Unit, Copenhagen University Hospital Hvidovre, 
Hvidovre, Denmark; 3Dept Cardiology, Copenhagen University 
Hospital Hvidovre, Hvidovre, Denmark
Background and aims: Cirrhosis is associated with the devel-
opment of cardiac dysfunction increasing the risk of compli-
cations and mortality . Recently, advanced echocardiography 
techniques have been applied with tissue Doppler imaging 
(TDI) revealing diastolic dysfunction (DD), and speckle-tracking 
myocardial strain imaging revealing early stages of systolic 
dysfunction . However, the progression of cardiac dysfunction 
in relation to the liver disease still remains unresolved . Our 
aim was to investigate changes in cardiac function in cirrhotic 
patients over a period of 6 months . Methods: Twenty-five cir-
rhotic patients were included with registration of clinical and 
biochemical characteristics at baseline and after 6 months by 
ECG measuring QT interval, echocardiography with TDI and 
speckle-tracking strain imaging . In particular variables for the 
assessment of DD and systolic dysfunction were obtained . DD 
was defined by annular E’, E/A, and E/E’ ratio, deceleration 
time and indexed left atrial volume . Systolic dysfunction was 
defined by reduced left ventricular ejection fraction (LVEF) < 
55% and early systolic dysfunction was defined by Global 
Left Ventricular Longitudinal Strain (GLS) less negative than 
– 19 .7% . Results: Among the patients (4 Child A/ 19 Child 
B/ 2 Child C) DD was present in six patients at baseline (2 
grade 1 DD, 4 grade 2 DD) . At follow-up diastolic function 
was normalized in two patients, whereas four patients sus-
tained DD and four patients developed DD (2 grade 1 DD, 
6 grade 2 DD) . Only two patients had an impaired resting 
LVEF, but an abnormal GLS was documented in 11 patients at 
baseline . At follow-up GLS was normalized in three patients, 
whereas eight patients sustained an abnormal GLS, and an 
additional five patients developed an abnormal GLS . The prev-
alence of DD increased from 24% to 32% (p=NS) and early 
systolic dysfunction increased from 44% to 52% (p=NS) in the 
study population during the 6 months . Moreover, the patients 
had significantly decreased systolic mitral annular velocity 
(S’) (8 .8±1 .2 vs . 7 .7±1 .0, p=0 .023) and a trend towards 
an increased intraventricular septum thickness (0 .85±0 .14 
vs . 0 .90±0 .17, p=0 .09) at follow-up, indicating early signs 
of LV hypertrophy . Conclusion: Cardiac dysfunction seems to 
progress over time in cirrhotic patients during a period of 6 
months . In particular the development of early systolic dysfunc-
tion seems prevalent and may contribute to development of 
other complications of cirrhosis .
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Total Skeletal Muscle Compared to Psoas Muscle Eval-
uation for the Assessment of Sarcopenia in Cirrhosis: A 
Multi-Center Study from the FLEXIT Consortium
Aldo J. Montano-Loza1, Jennifer C. Lai3, Elizabeth J. Carey4, Con-
nie W. Wang3, Michael A. Dunn2; 1Division of Gastroenterol-
ogy and Liver Unit, University of Alberta, Edmonton, AB, Canada; 
2Medicine and Biomedical Informatics, University of Pittsburgh 
School of Medicine, Pittsburgh, PA; 3Hepatology/Liver Transplant, 
University of California, San Francisco, San Francisco, CA; 4Divi-
sion of Gastroenterology and Hepatology, Mayo Clinic College of 
Medicine, Phoenix, AZ
Background/Aim: Sarcopenia is emerging as a critical deter-
minant of outcomes in cirrhosis . CT measurement of the muscle 
area at the level of the 3rd . lumbar vertebra (L3) gives a reliable 
representation of total body muscle mass . However, there is 
lack of consensus on whether total abdominal muscle analysis 
is necessary or psoas muscle alone is sufficient . We evaluated 
if the psoas area reflects the total muscle area and the prog-
nostic performance of total skeletal muscle area and psoas 
measurements in cirrhotic patients awaiting LT . Methods: 361 
adult patients newly listed for LT from January to December of 
2012 from four LT centers in North America were included . 
Muscle analysis was performed identifying a single slice in 
each CT scan at L3 . Sarcopenia was measured with the total 
skeletal muscle index (SMI), total psoas area (TPA), and total 
psoas area index (TPI) . SMI and TPI were calculated using the 
following equations: SMI (cm2/m2)=(total abdominal skeletal 
muscle)2/(height in meters)2; TPI (cm2/m2): (TPA)2/(height in 
meters)2 . Pearson correlations were evaluated according to dif-
ferent clinics variables . C-statistics analysis was used to evalu-
ate the performance of SMI, TPA and TPI and prediction of wait 
list survival at 6-months . Results: Median age was 58 years 
(range, 20-77), and 70% were male . Overall median SMI was 
47 .9 cm2/m2 (range 23 .1-79 .9), TPA 1905 cm2 (range 771-
3892), and TPI 45 .5cm2/m2 (range 18 .7-85 .2) . Correlations 
between SMI and both TPA and TPI according to different clin-
ical variables are shown in Table 1 . C-statistic for 6-month sur-
vival for SMI was 0 .65 (95% CI 0 .57-0 .73, P=0 .001), for TPA 
0 .60 (95% CI 0 .50-0 .71, P=0 .03), and for TPI 0 .60 (95% CI 
0 .49-0 .71, P=0 .04), respectively . Conclusions: Psoas muscle 
measurements have a moderate correlation with SMI . SMI has 
better performance to predict survival in patients with cirrhosis 
awaiting LT . Given the improved predictive accuracy of total 
skeletal muscle over psoas muscle alone, our data supports 
the use of total skeletal muscle index, rather than psoas muscle 
index, for future studies evaluating sarcopenia in patients with 
cirrhosis .

Table 1 . Correlations between SMI and both TPA and TPI
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1421
Comparative effectiveness of different pharmacologi-
cal interventions for the treatment of minimal hepatic 
encephalopathy: A Systematic review with network 
meta-analysis
Radha K. Dhiman1, Kiran K. Thumburu1, Madhu Chopra1, Usha 
Dutta2, Ajay K. Duseja1, Yogesh K. Chawla1; 1Hepatology, Post-
graduate Institute of Medical Education and Research (PGIMER), 
Chandigarh, India; 2Gastroenterology, PGIMER, Chandigarh, 
India
Background and Aim: Minimal hepatic encephalopathy (HE) is 
associated with impaired quality of life and increased progres-
sion to overt HE . We assessed the comparative effectiveness 
of pharmacological interventions for the reversal of minimal 
HE and for prevention of development of overt HE through 
network meta-analysis combining direct and indirect treatment 
comparisons of randomized clinical trials (RCTs) . Methods: 
We performed a systematic search of the PubMed, EMBASE, 
OvidSP and CENTRAL databases for RCTs of adults with mini-
mal HE that compared the effectiveness of active interventions 
[lactulose, rifaximin, L-Ornithine L-Aspartate (LOLA), pre-/pro-/
synbiotics (PPS), branched chain amino acids (BCAA), alone or 
in combination] with each other or placebo . We used Bayesian 
network metaanalysis to combine direct and indirect evidence 
to estimate odds ratios (ORs) between treatments, and used 
Grading of Recommendations Assessment, Development and 
Evaluation criteria to appraise quality of evidence . Results: 
We identified 27 RCTs (2056 patients) comparing 5 different 
interventions for reversal of minimal HE and 21 RCTs (1162 
patients) comparing 4 different interventions for the preven-
tion of development of overt HE . In network meta-analysis, in 
the order of superiority, rifaximin [OR 8 .14; 95% predictive 
interval (PrI), 4 .49-14 .74], lactulose (OR 5 .64; 95% PrI, 3 .64-
8 .73), probiotics+lactulose (OR 4 .72; 95% PrI, 1 .22-18 .28), 
LOLA (OR, 4 .43; 95% PrI, 2 .39-8 .22), PPS (OR 4 .37; 95% 
PrI, 2 .66-7 .19) and BCAA (OR 2 .16; 95% PrI, 1 .03-4 .56), 
showed significantly higher reversal of minimal HE compared 
to placebo or no intervention . Between the active treatments, 
rifaximin is superior to BCAA (OR 0 .27; 95% PrI, 0 .10-0 .69), 
PPS (OR 0 .54; 95% PrI, 0 .28-1 .03), LOLA (OR 0 .54; 95% PrI, 
0 .26-1 .14), probiotics+lactulose (OR 0 .58; 95% PrI, 0 .14-
2 .38, lactulose (OR 0 .69; 95% PrI, 0 .38-1 .25) . Likewise, 
LOLA (OR 0 .16; 95% PrI, 0 .04-0 .64), lactulose (OR 0 .21; 
95% PrI, 0 .09-0 .48), PPS (OR 0 .25; 95% PrI, 0 .11-0 .59), 
but not rifaximin (OR 0 .44; 95% PrI, 0 .09-2 .04) significantly 
reduced the risk of development of overt HE when compared to 
placebo or no treatment . In the network metaanalysis, for rever-
sal of minimal HE, moderate quality evidence supported that 
rifaximin followed by lactulose were the most effective inter-
ventions . For prevention of overt the HE, lactulose (moderate 
quality) followed by LOLA (low quality) were the most effective 
interventions . Conclusion: While rifaximin alone was the most 
effective intervention for reversal of minimal HE, lactulose (mod-
erate quality) is effective both in reversal of minimal HE and in 
reducing the risk of development of overt HE .
Disclosures:
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Prevalence and Correlation of Diabetes with Severity of 
Chronic Liver Disease and
Utility of HBA1C in these Patients as Compared with 
Oral Glucose Tolerance Test
Tejasav Sehrawat2, Anurag Jindal2, Paaras Kohli2, Amit Thour2, 
Ramninder Nagra2, Atul Sachdev2, Yashdeep Gupta1,2; 1All India 
Institute of Medical Sciences, New Delhi, India; 2Government Med-
ical College and Hospital, Chandigarh, India
Background and Aims: Patients with chronic liver disease are 
at an increased risk of developing type 2 diabetes mellitus 
which is referred to as hepatogenous diabetes . It may account 
for increased morbidity . As there is little data on this aspect we 
aimed to understand the distribution of prediabetes and diabe-
tes in these patients . Their correlation with liver disease severity 
had not been assessed before . The utility of HbA1c in the diag-
nosis of diabetes in cirrhotic patients as compared to the gold 
standard oral glucose tolerance test, had not been evaluated 
before which was an additional objective of this study . Meth-
ods: Consecutive patients with confirmed cirrhosis (n=122), 
were recruited for this cross sectional study from gastroenterol-
ogy wards and OPD . Aetiology of cirrhosis included alcoholic, 
hepatitis B, hepatitis C and mixed causality . A 75 gm OGTT 
(0 and 2nd hour) was administered for glycaemic status cate-
gorization . The severity of chronic liver disease was calculated 
by using the Child-Turcotte-Pugh score . Utility of HbA1C was 
compared against OGTT . Results: According to the OGTT, 91 
(74 .5%) were dysglycaemic, including 38 (31 .1%) with diabe-
tes and 53 (43 .4%) with prediabetes . The prevalence of dia-
betes was the lowest in Child-Turcotte-Pugh class B (23 .1%) as 
compared to class A (37%) and class C (38 .5%) . The overall 
dysglcaemic state follows a similar pattern with class B being 
the lowest at 71 .2% and class A and C, 74 .1% and 79 .5% 
respectively . The ADA recommended threshold HbA1c value 
of ≥48 mmol/mol(6 .5%) had a sensitivity and specificity of 
82 .5% and 91 .4% respectively for determining the presence 
of diabetes . The prevalence of anaemia was very high (77 
%) in our study . The sensitivity of HbA1c was lesser (72%) in 
anaemic patients as compared to non-anaemic ones (92 .3%) . 
However, the specificity was comparable at 89 .4% in anaemic 
and 93 .3% in non-anaemic patients . Sensitivity decreased with 
increasing severity of anaemia, being 80% in mild and 71% in 
severe anaemia . Specificity on the other hand remained almost 
constant . Conclusions: The extremely high prevalence of dia-
betes reported in the study reiterates the need for mandatory 
testing in chronic liver disease patients . HbA1c, a very con-
venient test, shows high sensitivity and specificity even in the 
presence of anaemia in liver disease . This can be utilised for 
screening purposes in chronic liver disease patients . Disclosure 
of Interest: None Declared
Disclosures:
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1423
Hepatocellular Carcinoma amongst Cirrhosis: Trends in 
Hospitalization and Inpatient Mortality in United States
Kalpit Devani1, Paris Charilaou2, Febin John2, Pranav Patel3, Mark 
Young3, Chakradhar Reddy3; 1Department of Internal Medicine, 
James H. Quillen College of Medicine, East Tennessee State Uni-
versity, Johnson City, TN; 2Department of Internal Medicine, Rut-
gers RWJ Medical School/Saint Peters University Hospital, New 
Brunswick, NJ; 3Divison of Gastroenterology, James H. Quillen 
College of Medicine, East Tennessee State University, Johnson 
City, TN
Background: Hepatocellular carcinoma (HCC) is a major com-
plication of cirrhosis and one of the leading cause of cancer 
related death in US . Recent estimates project, current pace of 
HCC is expected to surpass breast and colon cancer related 
death by 2030 . Aim: The purpose of study is to review trends 
of hospitalization, morbidity and mortality in cirrhotic patients 
with HCC over course of decade . Method: We queried the 
Nationwide Inpatient Sample database from 2002-2011 to 
identify Cirrhosis using ICD-9-CM codes . Patient with age <18 
and with missing information were excluded . HCC group was 
classified with ICD-9 CM . Weighted bivariate analyses were 
done with Chi-squared and t-test for categorical and continuous 
data, respectively . Trends for annual proportions and means 
were tested with the Cochran-Armitage and Cuzick non-para-
metric test, respectively . Inpatient mortality was analyzed by 
multivariate binary logistic regression . Statistical significance 
was set a priori p<0 .05 . Results: Total of 4,279,292 patients 
with cirrhosis were included, out of which 3 .96 % had HCC . In 
HCC group, mean age was 61 yrs; 22 .7% were females; 46% 
whites . Mean length of stay was 6 .1 days and mean charge for 
hospitalization was $60,213 . Patients with HCC had a signifi-
cantly higher rate hospice disposition compared to non-HCC 
(10 .3% vs . 2 .7%, p<0 .0001) . Hospice discharge increased by 
7 .6% while mortality rate decreased from 15 .3% to 9 .8% from 
2002 to 2011 . After adjusting for age, gender, comorbidities 
and other potential confounders, cirrhosis patients with HCC 
had significantly higher inpatient mortality, compared to non-
HCC patients (11 .3% vs . 7 .2%, OR: 1 .62, CI: 1 .56– 1 .69, 
p<0 .0001) . Conclusion: Mortality among cirrhotic patients with 
HCC has decreased significantly from 2002 to 2011, despite 
the increase in incidence and discharge to hospice . However, 
the presence of HCC increases the risk of in-patient mortality 
among patients with cirrhosis .

Disclosures:
Chakradhar Reddy - Advisory Committees or Review Panels: Gilead; Speaking 
and Teaching: Gilead
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Early impaired neurological functioning after TIPS place-
ment: a multimodal MRI studies
Marika Rudler1, Nicolas Weiss2, Vincent Perlbarg3, Simona Tri-
pon1, Maxime Mallet1, Damien Galanaud4, Dominique Thabut1; 
1Gastroterology and Hepatology, Pitie-Salpêtrière Hospital, Paris, 
France; 2Pitié-Salpêtrière hospital, PARIS, France; 3Bioinformatics 
and Biostatistics platform, IHU-A-ICM, Brain and Spine Institute, 
PARIS, France; 4Neuroradiology, Pitié-salpêtrière Hospital, PARIS, 
France
Background: Hepatic encephalopathy (HE) may occur after 
transjugular intrahepatic porto systemic shunt (TIPS) placement . 
Multimodal MRI, combining morphologic sequences, diffu-
sion tensor imaging (DTI), and H proton magnetic resonance 
spectroscopy (MRS), is modified in cirrhotic patients even in 
the absence of patent HE . Aims: (1) To assess if TIPS induces 
changes in multimodal MRI; (2) To correlate changes to the 
development of HE after TIPS . Methods: All consecutive patients 
with cirrhosis and an indication for TIPS were prospectively 
screened . Exclusion criteria were: common counter-indication 
to MRI, active drinking, overt HE . Neurocognitive evaluation 
using Psychometric HE test score (PHES), were assessed at 
baseline at inclusion, at the day of MRI, and 3 months after 
TIPS placement . MRI combined morphologic sequences, DTI, 
and MRS . DTI data were processed with standard tools of FSL5 
including eddy current correction and the tensor metrics (Frac-
tional Anisotropy, FA and Mean Diffusivity, MD) computation . 
Averaged measures of FA and MD were calculated within the 
48 regions of the ICBM-DTI-81 white-matter labels atlas . Results: 
25 consecutive patients were prospectively analysed (age 57 
+/- 8, male gender 68 %, Child-Pugh score 7 .8 +/-1 .6, MELD 
score 12 +/- 4, cause of cirrhosis: OH/virus/others 16/4/5, 
indication for TIPS placement: Ascites/Varices secondary pro-
phylaxis/other 20/3/2), HE status: no HE/minimal HE (MHE)/
patent HE: 20/5/0 . 8/25 patients developed HE after TIPS 
(1 MHE, 7 patent HE) . Baseline metabolites were significantly 
different in patients with or without MHE before TIPS: decrease 
in myoinositol, choline and increase in glutamate/glutamine . 
MD and FA were similar according to the presence of MHE 
or not before TIPS . TIPS induced significant changes in MRS 
metabolites as compared to baseline: decrease in myoinosi-
tol, glycerophosphocholine, N-acetylasparte, increase in gluta-
mate/glutamine . TIPS did neither modify FA nor MD . Baseline 
metabolites were not predictive of the development of HE after 
TIPS . However, baseline FA was significantly lower in patients 
who developed HE: in cingulate gyrus, in external capsule and 
in fronto-occipital regions . Conclusion: TIPS induced significant 
changes in cerebral metabolites, even in the absence of the 
development of HE . DTI findings before TIPS could help predict-
ing the development of HE after TIPS . This finding could lead 
to a targeted prevention therapy in some patient that undergo 
TIPS placement .
Disclosures:
Marika Rudler - Speaking and Teaching: Gilead Sciences, BMS, Abbvie
Nicolas Weiss - Speaking and Teaching: BMS, Alpha Wasserman, Norgine
The following people have nothing to disclose: Vincent Perlbarg, Simona Tripon, 
Maxime Mallet, Damien Galanaud, Dominique Thabut
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Oral glutamine challenge predicts and identifies long-
term ammonia-related overt hepatic encephalopathy
Javier Ampuero1,2, Antonio Gil-Gómez2, Maria del Mar Viloria3, 
Carmina Montoliu4, Macarena Simon-Talero6, Maria del Carmen 
Rico2, Inés M. Camacho3, Miguel Angel Serra5, Eduardo Vilar-Go-
mez1,2, Manuel Romero-Gomez1,2; 1Inter-centre Unit of Digestive 
Diseases, Virgen del Rocío - Virgen Macarena University Hospi-
tals, Sevilla, Spain; 2Ciberehd, Institute of Biomedicine of Sevilla, 
Sevilla, Spain; 3Valme University Hospital, Sevilla, Spain; 4Insti-
tuto de Investigación Sanitaria–INCLIVA, Valencia, Spain; 5Clinic 
University Hospital, Valencia, Spain; 6Vall d’Hebrón University 
Hospital, Barcelona, Spain
Background: Oral glutamine challenge (OGC) has demon-
strated to predict overt hepatic encephalopathy (oHE) and mor-
tality in patients with minimal HE (mHE) . However, its usefulness 
predicting long-term oHE in absence of mHE remains unclear . 
Aim: To optimize the predictive value of OGC for long-term 
oHE . Methods: Multicenter prospective study including 254 
cirrhotic patients followed for up to 15 years (median time 5) . 
Patients were given 10g of glutamine in a solution of 100ml 
of water, taking blood samples at time 0 and 60 minutes . For 
OGC, we considered the classical cut-off 128mcg/h as patho-
logical response . To improve the algorithm of oHE prediction in 
a second step, we included the concept of ammonia rise after 
glutamine load (Δ ammonia) as dichotomous variable after 
ROC analysis (23mg/dL, sensitivity 85% and specificity 35%) . 
Results: The 31 .5% (80/254) of patients showed oHE . OGC 
>128mcg/h was associated with oHE (38 .3% (31/81) vs OGC 
<128mcg/h 28 .3% (49/173) (logRank 12 .337; p=0 .0001) . 
In those patients with OGC <128mcg/h, Δ ammonia identified 
patients at risk (>23mg/dL 37 .3% (38/102) vs <23mg/dL 
15 .5% (11/71) (logRank 14 .106; p=0 .0001), being inde-
pendently associated with oHE [HR 2 .46 (95%CI 1 .22-4 .95); 
p=0 .012] after adjusting by other variables . In the overall 
cohort, OGC >128mcg/h [HR 2 .45 (95%CI 1 .18-5 .12); 
p=0 .017] and OGC <128mcg/h with Δ ammonia >23mg/dL 
[HR 2 .32 (95%CI 1 .16-4 .63); p=0 .017] showed an indepen-
dent risk of suffering oHE taking normal ammonia metabolism 
as reference . Median time to oHE: 10 years in normal ammo-
nia metabolism, 7 .8 years in OGC <128mcg/h with Δ ammo-
nia >23mg/dL and 3 .8 years in OGC >128mcg/h . Events 
of oHE in patients with OGC >128mcg/h were associated 
with young people (55 .9±10 .8 vs 62 .5±11 .5 vs 61 .9±9 .2; 
p=0 .038), MELD (13 .9±4 vs 11 .3±5 vs 8 .8±3; p=0 .003), INR 
(1 .6±0 .6 vs 1 .3±0 .2 vs 1 .1±0 .1; p=0 .009) and cholinesterase 
(3,736±1,504 vs 4,963±2,401 vs 4,909±1,784; p=0 .055), 
as well as with previous oHE event (24 .7% (20/81) vs 14 .7% 
(15/102) vs 1 .4% (1/71); p=0 .0001) while oHE showed 
a trend with leucocytes (6,544±2,839 vs 5,736±3,192 vs 
5,277±1,434), ALT (51±41 vs 45±33 vs 44±33) and glu-
cose (146±60 vs 132±61 vs 119±49) in non-ammonia-related 
oHE . Conclusion: Venous ammonia metabolism helps to predict 
long-term overt HE in a large cirrhotic cohort . Oral glutamine 
challenge allows classifying easily patients in high- and low-
risk groups to suffer from overt and recurrent HE, as well as 
distinguishing two different overt HE phenotypes (ammonia- 
and inflammation-related) . This latter could help to select the 
adequate treatment (i .e . ammonia lowering drugs for ammo-
nia-related HE) and lead to develop new drugs .
Disclosures:
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The VITRO Score (Von Willebrand Factor Antigen/ 
Thrombocyte Ratio) and its diagnostic role as a non-in-
vasive predictor of decompensation and mortality in 
patients with compensated liver cirrhosis
Remy Schwarzer1, Silvia Hametner1, Stephanie Hametner1, Danijel 
Kivaranovic1, Rainer Schöfl1, Arnulf Ferlitsch2, Andreas Maieron1; 
1Elisabethinen Krankenhaus Linz, Linz, Austria; 2Medical University 
of Vienna, Vienna, Austria
AIM: VITRO score (Von Willebrand Factor Antigen/ Throm-
bocyte Ratio) was shown to diagnose clinical significant 
portal hypertension (CSPH) in patients with cirrhosis . Portal 
hypertension (PHT) accounts for the major complications and 
mortality in cirrhotic patients . Thus, we aimed to analyze the 
predictive value of VITRO score for decompensation and mor-
tality in patients with compensated liver cirrhosis . METHODS: 
All patients with compensated liver cirrhosis were reviewed in 
this retrospective analyze between October 2010 and March 
2014 . VITRO score and Child Pugh score were calculated at 
study entry . Events including acute variceal bleeding (AVB), for-
mation of ascites, hepatic encephalopathy (HE), development 
of hepatocellular carcinoma (HCC), orthotopic livertransplan-
tation (oLT) and death were reviewed and recorded . RESULTS: 
The analyse included 102 patients . 62 (60 .8%) were males and 
the mean age was 61 (±11,2 ) . 9 .8% (n=10) patients had alco-
holic liver cirrhosis (abstinent for 6 months or longer), 69 .6% 
(n=71) patients had viral liver cirrhosis and 20 .6% (n=21) had 
other types of liver cirrhosis . 97 (95 .1%) patients had Child 
Pugh Score (CPS) A and 5 (4 .9%) CPS B . Liver decompensa-
tion was observed in 24 (24%) patients: 16 ascites, 6 AVB, 
2 HE, 13 HCC (multiple diagnosis possible) . 9 patients died 
during follow up . The VITRO score was a significant predictor 
of decomposition (AUC: 0 .70, p=0 .0005) . Using the cut-off 
value 2 .41, the VITRO score had a sensitivity of 67% and a 
specificity of 71% for predicting decompensation and death . 
39 (38%) patients had a VITRO score >2 .41 . 2 patients with 
VITRO ≤2 .41 died during follow up compared to 7 patients 
with VITRO score >2 .41 (p=0 .0059) . 1/3/5-year survival rate 
was 100%/98%/96% in patients with VITRO score ≤2 .41com-
pared to 97%/86%/77% in patients with VITRO score >2 .41 . 
CONCLUSIO: VITRO score is a valuable tool to predict clinical 
outcome in patients with compensated chronic liver cirrhosis 
and may improve the management of those patients . Especially 
in patients with Child Pugh A cirrhosis VITRO score might iden-
tify patients at risk for decompensation and death .
Disclosures:
Stephanie Hametner - Speaking and Teaching: MSD, BMS, Gilead science, 
AbbVie
Andreas Maieron - Advisory Committees or Review Panels: MSD, Jannsen, BMS, 
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Pulse Oximetry is a Poor Screening Test for Hepatopul-
monary Syndrome in Liver Transplant Candidates
Kimberly A. Forde1, Micheal Sprys2, Michael J. Krowka3, Mamta 
Patel2, Karen L. Krok4, Grace Lin3, Jae K. Oh3, Carl Mottram3, Paul 
D. Scanlon3, Michael B. Fallon5, Steven M. Kawut2; 1Gastroenter-
ology, University of Pennsylvania, Philadelphia, PA; 2University of 
Pennsylvania, Philadelphia, PA; 3The Mayo Clinic, Rochester, MN; 
4Gastroenterology, Milton S. Hershey Medical Center, Hershey, 
PA; 5Gastroenterology, Hepatology and Nutrition, University of 
Texas, Houston, Houston, TX
Background: Hepatopulmonary syndrome (HPS), a manifes-
tation of portal hypertension, is associated with a two-fold 
increase in mortality . Thus, screening for HPS is recommended 
in liver transplant (LT) candidates and these patients are priori-
tized upon listing . The current HPS screening algorithm includes 
the assessment of pulse oximetry, which has never been studied 
in a prospective, multicenter study . We evaluated the ability of 
pulse oximetry to screen for HPS in a large cohort of patients 
undergoing LT evaluation . Methods: The Pulmonary Vascular 
Complications of Liver Disease 2 (PVCLD2) study is a multi-
center, prospective cohort study of adults undergoing their first 
LT evaluation . Patients at three LT centers underwent room air 
pulse oximetry (sitting and recumbent) and had arterial blood 
gas sampling and contrast echocardiography (CE) performed, 
all with standardized research protocols and with CE evalu-
ated in an Echo Core Laboratory . HPS was defined as an Aa 
gradient ≥ 15 mm Hg (or ≥ 20 mm Hg if age > 64 years), 
intrapulmonary shunting on CE, and without significant restric-
tive or obstructive lung disease . The ability of pulse oximetry to 
discriminate patients with HPS from other patients undergoing 
LT evaluation was assessed using receiver operating character-
istic curves, sensitivity, and specificity . Results: From February 
2013 through April 2016, 396 enrolled in PVCLD2 were eligi-
ble for study inclusion . The median age was 57 years (IQR 52, 
63), 35 .9% were women, 72 .2% were non-Hispanic white, 
and a majority had hepatitis C (40 .2 %) . Of these, 71 (18%) 
met criteria for HPS . The AUC for oximetry in discriminating 
HPS was 0 .57 (95% CI 0 .49-0 .65) (no better than chance) . 
An oxygen saturation cutoff of 94% provided a sensitivity of 
22 .1% (95%CI 12 .2 – 31 .9%) and specificity of 89 .8% (95% 
CI 86 .4 – 93 .1 %) . The AUC to detect HPS with PaO2 < 60 
mm Hg was 0 .72 (95% CI 0 .43-1 .00), also no better than 
chance . An oxygen saturation cutoff of 94% provided a sen-
sitivity of 57 .1% (95% CI 20 .5 – 93 .8%), and specificity of 
88 .5% (95% CI 85 .3%-91 .7%) . Conclusions:  Pulse oximetry 
was a poor screening test for HPS in LT candidates even for 
detection of HPS with significant hypoxemia . Oximetry may 
be normal in a majority of patients with HPS given that these 
patients may have a preserved PaO2 (but an increased Aa 
gradient, due to lower PCO2), and an abnormal oxygen dis-
sociation curve on the basis of elevated carbon monoxide and 
elevated 2,3 diphosphoglycerate .
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Hyperosmolality is Independently Associated with 
Severity of Hepatic Encephalopathy in Patients Admitted 
to Intensive Care Units with Acutely Decompensated 
Liver Function
Eric Liotta1, Daniel Ganger2, Matthew B. Maas1; 1Neurology, 
Northwestern University, Chicago, IL; 2Internal Medicine, Hepatol-
ogy, Northwestern University, Chicago, IL
Hyperammonemia is a key factor in hepatic encephalopathy 
(HE) though other factors likely contribute . Hyperosmolality 
contributes to encephalopathy in metabolic disorders such as 
hyperglycemic hyperosmolar state . We investigate if serum 
osmolality is associated with HE severity at the time of intensive 
care unit (ICU) admission in patients with acutely decompen-
sated liver function . We used an electronic record of con-
sults to the neurologic critical care service to retrospectively 
identify adult patients admitted to an ICU between July 2012 
and May 2016 with acute or acute-on-chronic liver failure or 
acute decompensation of cirrhosis and HE . Diagnoses were 
identified from attending hepatologist and neurologist docu-
mentation . We excluded patients with acute brain lesions or 
witnessed seizures . We collected measured serum osmolality 
and chemistry values and Glasgow Coma Scale (GCS) assess-
ments at the time of ICU admission . GCS is a standardized 
encephalopathy severity scale ranging from unresponsiveness 
(3) to alert and oriented (15) with scores of 8 or less repre-
senting coma . All HE patients in our ICUs receive hourly GCS 
assessments performed and recorded by trained nurses . We 
identified associations between variables by Spearman correla-
tion test . We tested the association between serum osmolality 
and HE severity in an ordinal regression model accounting for 
serum osmolality, age, model of end stage liver disease (MELD) 
score, initial serum ammonia and sodium levels, and acute liver 
decompensation category . 52 patients (age 46[+/-16] yrs, 
MELD 33[28-39], admission serum ammonia 176[102-266]) 
met study criteria . At ICU admission median serum osmolality 
was elevated [303(295-316)] despite normal median serum 
sodium [137(134-142)] . Median admission GCS was 9(6-
13) . Comatose patients (GCS ≤8) had higher serum osmolality 
than non-comatose patients (312(303-319) vs 298(294-310); 
p=0 .002) . Serum osmolality was associated with admission 
GCS (r=-0 .59; p<0 .001) but neither age, serum sodium or 
ammonia, nor MELD were associated with GCS (p>0 .1) . In 
the regression model serum osmolality (OR 0 .93 95%CI 0 .89-
0 .97, p=0 .001) and serum ammonia (OR  .994 95%CI 0 .989-
0 .999, p=0 .02) predicted encephalopathy severity such that 
higher osmolality and ammonia predicted greater severity . 
Conclusion: In patients with HE and acute decompensation of 
liver function serum osmolality is independently associated with 
encephalopathy severity at the time of intensive care unit admis-
sion . The reason underlying the association between serum 
osmolality and HE severity is unclear but neurotoxic effects from 
osmotically active substances should be investigated .
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How to define splenomegaly in the diagnosis of liver 
cirrhosis? : Significance of splenic volume measurement 
using ultrasonography
Sang Gyune Kim1, Jeong-Ju Yoo1, Young Seok Kim1, Bora Lee1, 
Soung Won Jeong1, Jae Young Jang1, Sae Hwan Lee1, Hong Soo 
Kim1, Young Don Kim2, Gab Jin Cheon2, Boo Sung Kim1; 1soon-
chunhyang university hospital, Bucheon si, Korea (the Republic of); 
2Gangneung Asan Hospital, Gangneung, Korea (the Republic of)
Background: To date, there is no acceptable criteria of spleen 
size for the clinical diagnosis of liver cirrhosis even though the 
recent Baveno consensus states splenomegaly is an adjunctive 
finding to define liver cirrhosis . We evaluated how relevant 
spleen volume (SV) measured by ultrasonography is to liver 
fibrosis stage and investigated the optimal cut-off of SV for liver 
cirrhosis . Methods: Total 431 patients whose SV was measured 
by ultrasonography (length x height x width x π/6) and got a 
liver biopsy were included in this study . The measured SV by 
ultrasonography was validated with computed tomography . 
Spleen volume/body surface area (SV/BSA) in each patient 
was used for sensitivity analysis . Fibroscan (kPa) was com-
pared to SV for the relation with liver fibrosis stage . Results: 
The baseline characteristics of the patients were as follows: 
mean age (49 .1±12 .2), hepatitis B (190, 44 .1%), Child-Pugh 
class [(A/B/C, 339(78 .7%)/75(17 .4%)/17(3 .9%)], fibrosis 
stage [F0/F1/F2/F3/F4, 35(8 .1%)/40(9 .3%)/69(16 .0%)/5
6(12 .99%)/231(53 .6%)] . SV was significantly larger in young 
age (<40), male sex, viral hepatitis, high BSA, high MELD and 
Child-Pugh score . SV was well correlated with fibroscan score 
(r=0 .509, p<0 .001) . Mean SV (ml) according to fibrosis stage 
was F0 (169±59), F1 (189±99), F2 (198±82), F3 (236±79), 
F4 (457±283) . AUROCs of SV and SV/BSA for predicting 
cirrhosis were 0 .891 (95% confidence interval, 0 .862-0 .921), 
0 .905 (95% CI, 0 .878-0 .932) . Optimal cut-off of SV and SV/
BSA for the diagnosis of cirrhosis were 268ml, 161ml respec-
tively . Conclusions: Spleen volume measured by ultrasonogra-
phy was gradually increased according to liver fibrosis stage . 
SV measurement using ultrasonography is useful as a supple-
mentary method for the diagnosis of liver cirrhosis .

Disclosures:
The following people have nothing to disclose: Sang Gyune Kim, Jeong-Ju Yoo, 
Young Seok Kim, Bora Lee, Soung Won Jeong, Jae Young Jang, Sae Hwan Lee, 
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Sleep Abnormalities are More Prominent Among 
Patients with Compensated Cirrhosis with Portosystemic 
Collaterals
Maya Balakrishnan1,2, Caroline Falker1, Samantha Conley3, 
Maria Ciarleglio4, Yanhong Deng4, Nancy S. Redeker3, Guada-
lupe Garcia-Tsao1,5; 1Section of Digestive Diseases, VA Connecti-
cut Healthcare System, Houston, TX; 2Section of Gastroenterology 
and Hepatology, Baylor College of Medicine, Houston, TX; 3Yale 
School of Nursing, Yale University, West Haven, CT; 4Department 
of Biostatistics, Yale School of Public Health, New Haven, CT; 
5Section of Digestive Diseases, Yale University School of Medicine, 
New Haven, CT
Sleep abnormalities (SA) are common in patients with cirrhosis . 
However, studies have combined patients with compensated 
and decompensated cirrhosis and therefore the stage at which 
SA occur in the natural history of cirrhosis is uncertain . The 
aim of this proof-of-concept study was to examine the pres-
ence of SA in patients with compensated cirrhosis and deter-
mine whether SA are related to the presence of portosystemic 
shunting (PSS, indicative of a more advanced stage) . Methods. 
Prospective cohort study comparing sleep patterns assessed by 
wrist actigraphy, Pittsburgh Sleep Quality Index (PSQI), and 
Epworth Sleep Scale (ESS) in consecutive patients with compen-
sated cirrhosis (i .e . never had overt ascites, overt encephalop-
athy or variceal hemorrhage) without portal vein thrombosis or 
HCC . PSS was defined as gastroesophageal varices on endos-
copy and/or collateral circulation on cross-sectional imaging . 
Results. 42 patients were enrolled (21 with PSS, 21 without), 
median age 61 years, 81% male, 74% HCV, 100% Child A, 
median BMI 29 and MELD 8 . Patients with PSS had lower albu-
min and platelet count and higher INR . Ammonia levels were 
not different between the two groups . Recognized indicators 
of poor sleep (sleep efficiency by actigraph <85%; PSQI >5) 
were present in the majority of patients (95% and 92%, respec-
tively) . Despite this, every sleep parameter assessed by actigra-
phy (objective method) was more impaired in patients with PSS 
(Table) . PSQI and ESS (both self-reported methods) were not 
different between groups . Conclusion:  Patients with compen-
sated cirrhosis have a high prevalence of SA . Objective sleep 
actigraph parameters were more altered in patients with PSS 
indicating that shunting of substances (ammonia, endotoxins) 
from the gut may lead to SA in cirrhosis .

Disclosures:
Guadalupe Garcia-Tsao - Advisory Committees or Review Panels: Abbvie, Fibro-
gen, Intercept, Exalenz, Conatus, LAT Pharma; Consulting: Galectin
The following people have nothing to disclose: Maya Balakrishnan, Caroline 
Falker, Samantha Conley, Maria Ciarleglio, Yanhong Deng, Nancy S . Redeker

1431
Presence of hepatic encephalopathy, without ascites or 
variceal bleeding, is associated with worse outcomes 
after elective abdominal surgery
Ameish Govindarajan1, Vignan Manne3, Alagappan A. 
Annamalai1, Apurva A. Modi2, Vinay Sundaram1; 1Cedars-Sinai 
Medical Center, Los Angeles, CA; 2Baylor Health Care System, 
Dallas, TX; 3Akron General Hospital, Akron, OH
Aims: The decision to perform elective surgery may be chal-
lenging in the patient with cirrhosis, and decompensation in 
the form of ascites or variceal bleeding are particularly poor 
prognostic indicators . The role of isolated hepatic encepha-
lopathy as a risk factor for mortality after abdominal surgery 
has not been explored . Our aim was to determine the asso-
ciation between hepatic encephalopathy and outcomes after 
abdominal surgery . Methods: We retrospectively reviewed 
records from the Nationwide Inpatient Sample, 2013-2014 . 
Patients with cirrhosis were identified using ICD-9 codes . We 
similarly identified decompensations including ascites, hepatic 
encephalopathy and variceal bleeding using diagnostic codes . 
Medical co-morbidities were adjusted for using the Deyo mod-
ification of the Charlson index . Elective surgical procedures 
assessed included umbilical hernia repair, laparoscopic cho-
lecystectomy, and open cholecystectomy . Student’s t-test and 
Chi-square analysis were used to compare continuous and cat-
egorical variables, while logistic regression was used to eval-
uated risk factors associated with inpatient mortality, among 
those who receive elective surgery . Results: A total of 150,816 
patients greater than 18 years with cirrhosis were identified, 
of which 30,486 had a diagnosis of hepatic encephalopa-
thy . Among the patients, 1,255 underwent elective surgery of 
which 1,127 did not have encephalopathy and 128 patients 
did have hepatic encephalopathy . All patients studied did not 
have an associated diagnosis of ascites or variceal bleeding . 
There were no differences in mean age or proportion of cau-
casians or males among those with hepatic encephalopathy . 
Regarding outcomes, those with hepatic encephalopathy had 
significantly greater inpatient mortality (5 .5 vs 2 .6%, p=0 .045) 
and length of stay (11 .2 vs 7 .5 days, p=0 .02) . Logistic regre-
sion, when adjusted for age, gender, race, and Charlson index 
revealed hepatic encephalopathy to be significantly associ-
ated with inpatient mortaliy (OR=1 .81, 95% CI 1 .12-2 .65, 
p=0 .003) . Conclusion: Hepatic encephalopathy, even in the 
absence of other manifestations of portal hypertension such 
as ascites or variceal bleeding, is associated with signficantly 
worse outcomes . Patients with hepatic encephalopathy should 
be considered cautiously for elective abdominal surgery .
Disclosures:
Apurva A . Modi - Speaking and Teaching: Salix, Merck, Gilead, Abbvie, Jans-
sen, Intercept
Vinay Sundaram - Advisory Committees or Review Panels: Gilead, Intercept; 
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1432
Fecal Microbiota Transplantation from a Rationally 
Selected Donor is Safe in Patients with Recurrent 
Hepatic Encephalopathy: Preliminary Data from a Ran-
domized Trial
Jasmohan S. Bajaj1, Zain Kassam2, Andrew Fagan1, Edith A. 
Gavis1, Binu John1, Michael Fuchs1, HoChong Gilles1, Mark 
Smith2, Thomas Gurry3, Eric Alm3, William M. Pandak1, Douglas 
M. Heuman1; 1VCU and McGuire VAMC, Richmond, VA; 2Open-
Biome, Medford, MA; 3Massachusetts Institute of Technology, 
Cambridge, MA
Hepatic encephalopathy (HE) recurrence is associated with 
gut dysbiosis . This is a major cause for readmissions, despite 
standard of care therapy . Fecal microbiota transplantation 
(FMT) may re-establish a healthy microbial community in this 
population . However, recurrent HE patients have advanced 
liver disease, are immuno-suppressed and prone to infections, 
in which the safety of FMT is unclear . Aim: To define safety of 
FMT in recurrent HE patients Method: This open-label random-
ized trial is being performed using a rationally selected FMT 
donor . To select a donor, HE vs . control samples from Rich-
mond (n=150) were used to train a machine learning classifi-
cation technique, which allowed us to group a subject’s stool 
sample as either HE or healthy (AUC=0 .94; p<0 .05) . This was 
applied to rank OpenBiome donors, of which the donor with 
the highest aggregate ranking was selected as the trial’s FMT 
donor . The donor was a healthy 37-year-old male (BMI 26 .2 
kg/m2) without serious adverse events (SAE) reported in >280 
uses of the material for C. difficile infection . Study patients are 
cirrhotics with ≥2 HE episodes on lactulose ±rifaximin with a 
MELD <18 . Key exclusion criteria include use of other antibiot-
ics, probiotics or positive C. difficile testing . After enrollment, 
subjects were randomized into two arms: 1) FMT (pre-treatment 
antibiotics x 5 days followed by 90ml of donor material by 
retention enema) or 2) no-treatment . Both groups underwent 
identical study visits on 1, 10 and 30 days post-FMT . Safety 
using NIH criteria, adverse and serious adverse events were 
evaluated at each visit . Specifically, infections and changes in 
GI symptom intensity were assessed . Results: We enrolled 14 
men (7 in each group), who have completed 30-day follow-up . 
Seven patients have received FMT without any adverse events 
related to the enema . No SAEs were noted in the FMT group 
but two patients in the no treatment group were hospitalized 
(1 for respiratory infection and 1 for GI bleeding) . There were 
non-significant trends towards MELD and WBC reduction in 
the FMT group compared to the no-treatment arm (Table) . AEs 
related to FMT were not identified . Conclusions: FMT using a 
rationally selected single donor for patients with recurrent HE 
appears safe compared to no-treatment .

Delta: baseline minus 30 days post-enrollment
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1433
Good glycemic control contributes to an improvement in 
hyperammonemia by occlusion of portosystemic shunts 
in cirrhotic patients with diabetes
Tsuyoshi Ishikawa, Ryo Sasaki, Tatsuro Nishimura, Yuki Aibe, 
Takashi Matsuda, Takuya Iwamoto, Taro Takami, Isao Sakaida; 
Department of Gastroenterology & Hepatology, Yamaguchi Uni-
versity Graduate School of Medicine, Ube, Yamaguchi, Japan
Aims: The present study investigates the effects of balloon-oc-
cluded retrograde transvenous obliteration (B-RTO) on hyper-
ammonemia (HA) due to portosystemic shunts (PSS) and 
attempts to identify predictors of a reduction of ammonia levels 
by occlusion of PSS in liver cirrhosis (LC) . Methods: 68 cir-
rhotic patients [mean age=67 .8 years; female/male=31/37; 
hepatitis B virus/hepatitis C virus/alcohol/nonalcoholic steato-
hepatitis/others=2/26/24/11/5; Child-Pugh (CP) class A/B/
C=31/33/4; indication gastric varices (GV)/hepatic enceph-
alopathy (HE)=54/14] with PSS underwent B-RTO at our hos-
pital between April 2008 and March 2015 . Testing including 
75-g oral glucose tolerance test (75-OGTT) was performed 
before and 1 month after B-RTO . Results: Overall, occlusion 
of PSS significantly decreased ammonia levels (100 .5 to 78 .7 
μg/dL, p<0 .01), accompanied by increased portal venous 
flow (927 .9 to 1223 .3 ml/min, p<0 .01) and decreased CP 
score (6 .8 to 6 .5, p<0 .05) . When comparing patients treated 
for GV and those treated for HE, changes in ammonia levels 
(μg/dL) following B-RTO were 84 .2 to 73 .8 (p=0 .17) and 
163 .2 to 97 .4 (p<0 .01), respectively . Univariate and multivar-
iate analyses of logistic regression models identified ammonia 
levels (>79 .9 μg/dL, p<0 .01) and plasma glucose (PG) levels 
(<104 .0 mg/dl, p<0 .05) as independent preoperative factors 
contributing to an improvement in HA after B-RTO . Whereas 
shunt occlusion resulted in a significant decline in ammonia 
levels in patients with normal glucose tolerance (n=22, 87 .7 
to 62 .6 μg/dL; p<0 .01) or impaired glucose tolerance (n=15, 
112 .7 to 80 .1 μg/dL; p<0 .05) before B-RTO, ammonia lev-
els were not significantly decreased after occlusion of PSS in 
patients with diabetes mellitus (DM: n=31 including 17 patients 
who did not undergo 75-OGTT) pre-B-RTO according to the 
75-OGTT . Next, 31 diabetic patients were divided into a 
group A [16 patients who were diagnosed as DM by fast-
ing PG levels (n=2) or 75-OGTT (n=14)] and a group B (15 
patients who were already taking medication for DM before 
B-RTO), and simple linear regression analyses were performed 
for studying correlations between pre-B-RTO PG levels and 
changes in ammonia levels . While preoperative PG levels had 
no association with a reduction of ammonia levels after B-RTO 
in the group A, a significant negative correlation was identified 
between them in the group B (r=-0 .70, p<0 .05) . Conclusions: 
Even if PSS are present, complete control of HA via B-RTO 
alone might be difficult in cirrhotic patients with diabetes . On 
the other hand, even if LC patients have DM pre-B-RTO, good 
glycemic control by medical treatment can contribute to an 
improvement in HA by occlusion of PSS .
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1434
Clinial features of muscle volume loss and reduced 
handgrip-strength in patients with chronic liver disease
Atsushi Hiraoka1, Hirofumi Izumoto1, Kojiro Michitaka1, Tomoyuki 
Ninomiya1, Masashi Hirooka2, Yoichi Hiasa2; 1Gastroenterology 
Center, Ehime Prefectural Central Hospital, Matsuyama, Japan; 
2Departments of Gastroenterology and Metabology, Ehime Univer-
sity Graduate School of Medicine, Toon, Japan
Background/Aim: Few studies analyzed both of muscle volume 
and muscle strength in patients with chronic liver disease (CLD) . 
The frequency of sarcopenia and pre-sarcopenia were ana-
lyzed . Methods: Japanese CLD patients (n=807) were enrolled 
(67 .1±10 .0 years old, males: females=466: 341, HCV/HBV/ 
HBV&HCV/alcohol/other=511/134/3/45/114) . Sarcope-
nia was diagnosed when the patient showed muscle volume 
loss and reduced handgrip strength, while those with only 
muscle volume loss were classified as “v-pre-sarcopenia” and 
those with only reduced handgrip strength as “s-pre-sarcope-
nia” . Muscle volume loss was determined using CT findings 
and a previously reported index [PSI: psoas muscle area of 
middle L3 level (cm2)/height (m)2 (cut-off values, males:fe-
male=4 .24:2 .50cm2/m2)], and cut-off values for reduced 
handgrip strength presented by the Asia Working Group for 
Sarcopenia (AWGS/grip-criteria: male:female=26:18kg) and 
The European Working Group on Sarcopenia in Older People 
(EWGSOP/grip-criteria: males:female=30:20kg) were used . 
Clinical features were analyzed for diagnoses of chronic hepa-
titis (CH, n=381), liver cirrhosis (LC) Child-Pugh (CP) A (n=330), 
and LC CP B/C (n=96) . Results: When the AWGS/grip-criteria 
were used, the frequencies of sarcopenia, v-pre-sarcopenia, 
and s-pre-sarcopenia in CH were 3 .9%, 7 .9%, and 19 .4%, 
while those in CP A were 4 .8%, 17 .6%, and 21 .8%, and in CP 
B/C were 16 .7%, 11 .5%, and 39 .6%, respectively (P<0 .001) . 
When the EWGSOP/grip criteria were used, those were 7 .1%, 
4 .7%, and 33 .1%, in CH, 11 .8%, 10 .6%, and 32 .7%, in CP 
A, and 21 .9%, 6 .3%, and 49 .0%, in CP B/C, respectively 
(P<0 .001) . Conclusion: Not only incidence rate of sarcopenia 
but also those of both types of pre-sarcopenia increased with 
CLD progression . Evaluation of handgrip strength and deter-
mining PSI is thought to be an easy and suitable method for 
detecting sarcopenia and pre-sarcopenia in patients with CLD .

Disclosures:
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1435
Ammonium chloride induces disturbances in the micro-
circulation on the surface of at brain and increased 
periarteriolar adenosine concentration
Peter N. Bjerring1, Esben Jannik Bjerrum2, Fin S. Larsen1; 1Depart-
ment of Hepatology, Rigshospitalet, Copenhagen, Denmark; 
2Wildcard Pharmaceutical Consulting, COBIS - Copenhagen Bio-
science Center, Copenhagen, Denmark
Aims: Patients with liver failure develop hyperammonemia and 
abnormal regulation of cerebral blood flow . Ammonium affects 
both neuronal and glial function and leads to cerebral distur-
bances that indicate a dysfunctional neurovascular unit . The 
effect of ammonium on microcirculation and the periarteriolar 
adenosine tone on the brain surface of healthy rats was studied 
experimentally . Methods: Bilateral cranial windows were pre-
pared in anaesthetized Wistar rats . The flow velocities were 
measured with speckle contrast imaging and compared before 
and after 30 min of exposure to 10 mM ammonium chloride 
or artificial cerebrospinal fluid . Regional differences on the 
surface of the brain were identified by mathematical modelling 
and cluster analysis . A flow preservation curve was obtained 
by analysis of flow responses to a haemorrhagic hypotensive 
challenge and during stepwise exsanguination . The periarte-
riolar adenosine concentration was measured with enzymatic 
biosensors . Results: After ammonium exposure the tissue perfu-
sion increased with 29 .5±5 .0% vs . controls 5 .9±2 .6% (N=11, 
mean±s .e .m ., p<0 .05 (t-test)) . A profound increase in the peri-
arteriolar adenosine concentration was observed . During the 
hypotensive challenge the flow decreased with 27 .0±2 .4% 
vs . 11 .9±3 .2% (p<0 .05) . The autoregulatory index increased: 
0 .34±0 .06 vs . 0 .07±0 .08 (p<0 .05) and was normalized by 
the adenosine receptor antagonist ZM241385 (figure) . The 
cluster analysis identified that small size medially branching 
vascular structures had the most profound changes . Conclu-
sions: Ammonium chloride induces changes in cerebral hae-
modynamics; this was associated with an increased adenosine 
tone which could be a treatment target . The most pronounced 
changes were observed in structures that likely represent arte-
rioles . Our findings support the concept of a dysfunctional 
neurovascular unit during hyperammonemia and hepatic 
encephalopathy .
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Hepato-Adrenal Syndrome is Associated with Increased 
Length of Stay
Christina C. Lindenmeyer1, Ahyoung Kim2, Fadi Niyazi2, Rocio 
Lopez3, Neal A. Mehta2, Vedha Sanghi4, Aanchal Kapoor4, 
Carlos J. Romero-Marrero1; 1Gastroenterology and Hepatology, 
Cleveland Clinic Foundation, Cleveland, OH; 2Internal Medicine, 
Cleveland Clinic Foundation, Cleveland, OH; 3Quantitative Health 
Sciences, Cleveland Clinic Foundation, Cleveland, OH; 4Critical 
Care Medicine, Cleveland Clinic Foundation, Cleveland, OH
Background: The Hepato-Adrenal Syndrome (HAS) has been 
proposed as a term to describe adrenocortical dysfunction in 
patients with cirrhosis . The critical care literature has described 
an increase in mortality in patients with cirrhosis or acute liver 
failure (ALF) and HAS, as well as a substantial improvement in 
mortality with treatment of HAS . The aim of this study was to 
determine the effect of HAS on in-hospital mortality and hos-
pital length of stay (LOS) . Patient and Methods: Consecutive 
patients with cirrhosis, acute liver injury and acute liver failure 
admitted to a United States tertiary care center intensive care 
unit (ICU) between 2008-2014 were followed from admission 
to hospital discharge, death or liver transplantation . A univari-
able analysis was performed to assess differences between 
subjects with and without HAS . Multivariable regression analy-
sis was performed to assess whether hepato-adrenal syndrome 
is associated with mortality or LOS . Logistic regression was 
used to model mortality and analysis of covariance (ANCOVA) 
was used to assess differences in adjusted mean LOS . Results: 
A total of 69 patients with either random cortisol levels or 
Adrenocorticotropic hormone (ACTH) - stimulation testing were 
identified and included in the analysis . Average age was 57 ± 
9 and 64% were male . 46% of subjects met criteria for HAS . 
Higher bicarbonate levels were more common in subjects with 
HAS (p=0 .020) . In-hospital mortality was lower in subjects 
with HAS but this did not reach statistical significance (44% vs . 
51%; p=0 .53), even after adjusting for MELD and serum potas-
sium (p=0 .73; Table 2) . Patients with HAS had significantly 
longer hospital stays (median: 29 vs . 17 days; p=0 .004), 
which held after adjusting for gender, glucose levels and Child-
Pugh Score (p<0 .001) . Patients with HAS had significantly 
longer ICU stays (median: 6 vs . 4 days; p=0 .024) . After adjust-
ing for age, MELD score, bilirubin, need for mechanical ven-
tilation and encephalopathy severity, patients with HAS had 
significantly longer ICU length of stay (p=0 .002) . Conclusion: 
Patients with HAS have both longer ICU and hospital stays than 
patients without HAS . HAS was not associated with increased 
mortality in this population . Early recognition and treatment 
of HAS may improve judicious allocation of critical care and 
hospital resources .
Disclosures:
The following people have nothing to disclose: Christina C . Lindenmeyer, Ahy-
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1437
Long term follow-up progresses of patients after autolo-
gous bone marrow cell infusion for decompensated liver 
cirrhosis
JA KYUNG KIM1, Kwan Sik Lee1, Jung-Hwan Yu1, Jung Il Lee1, 
Kwang-Hyub Han2; 1Dept. of Internal Medicine, Gangnam Sev-
erance Hospital, Seoul, Korea (the Republic of); 2Severance Hos-
pital, Yonsei University College of Medicine, Seoul, Korea (the 
Republic of)
Liver cirrhosis (LC) is the end stage of chronic liver disease and 
is very difficult to treat . Although several human clinical trials 

using various kinds of bone marrow derived cells for cirrhotic 
or decompensated patients showed immediate positive results, 
the long-term follow up data after the procedure is limited . The 
aim of this study is to analyze the long-term medical progresses 
of patients after autologous bone marrow cell infusion (ABMI) 
for decompensated LC . Patients who were enrolled in the pilot 
single armed study to infuse autologous bone marrow cell were 
included for this cohort . Patients with a pathologic diagnosis 
of decompensated LC and no viable hepatocellular carcinoma 
(HCC) underwent ABMI . Autologous bone marrow cells were 
harvested from the ilium under general anesthesia, and infused 
into peripheral vein after processing . We analyzed lab test 
results and long term clinical course after the ABMI . Medical 
progresses including liver transplantation (LT), development 
of cancer including HCC, survival and cause of death were 
collected . Nineteen patients (M:F=9:10) were followed for 
median 66 months after ABMI . Eighteen patients had Child-
Pugh (CP) class B and one patient had CP class C . Liver func-
tion including serum albumin and CP score was improved in a 
year . Liver volume was significantly increased after 6 months . 
Cirrhosis was sustained, but collagen contents were decreased . 
Five years after ABMI, 5 patients maintained CP class A with-
out LT or death . Five patients (26 .3%) bridged to elective LT . 
HCCs occurred in 5 patients (26 .3%), and lymphoma and 
colon cancer occurred one and one patient, respectively . Three 
patients (15 .8%) lost follow-up at 22nd, 31st and 33rd month, 
respectively, but they maintained CP class A until the last fol-
low-up . Five patients expired mostly from infection and the 
causes of death were pneumonia (n=3), lymphoma (n=1) and 
spontaneous bacterial peritonitis (n=1) . In a long period, while 
selected patients maintained improved liver function more than 
5 years after ABMI, HCC developed in other patients . Further 
studies of long-term follow up cohort are warranted .
Disclosures:
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1438
Palliative Care Utilization is Associated with Reduced 
Costs and Reduced Procedures in the Setting of Hepa-
tocellular Carcinoma with Mortality: A Study of the 
National Inpatient Sample
Anne Liu, Albert Do; Internal Medicine, Yale, New Haven, CT
Hepatocellular carcinoma (HCC) is the third leading cause of 
cancer-related death globally and is associated with high mor-
bidity . There is limited information on the impact of palliative 
care services for patients with HCC . Disparities in palliative 
care provision are also largely unknown . We studied clinical 
outcomes and demographic factors associated with palliative 
care utilization in hospitalized patients with HCC who ulti-
mately died . Materials and Methods: We extracted data from 
the 2012 Nationwide Inpatient Sample (NIS), containing 8 mil-
lion annual hospital stays from 4,000 U .S . hospitals . Patients 
who died and had an International Classification of Diseases, 
9th revision, clinical modification (ICD-9-CM) primary or sec-
ondary diagnosis of HCC (155 .0 or 155 .2) were analyzed . 
ICD-9 code V66 .7 was used to find patients on palliative care . 
We calculated descriptive statistics and performed regression 
analyses to find predictors of palliative care utilization and 
hospital costs . Results: Demographic and clinical characteristics 
are shown in table 1 . Patients receiving palliative care were 
similar in their sociodemographic characteristics . However, 
they received fewer procedures (2 .5 vs 3 .8, p<0 .001), under-
went fewer procedures (60 .8% vs . 78 .8%, p<0 .001), and 
had lower hospital costs ($72,042 vs . $100,370, p<0 .03) . 
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On regression analysis, palliative care was associated with 
lower hospital costs, -$31,083, p<0 .001; with a lower like-
lihood of undergoing procedures, OR 0 .39 (95% CI, 0 .28, 
0 .53), p<0 .001; and with fewer procedures performed, 
-1 .29 procedures, p<0 .001 . Both procedures and length of 
stay were significantly associated with higher hospital costs 
($22,465, p<0 .048 and $15,205, p<0 .001, respectively) . 
The most common billed codes were for paracentesis (54 .91), 
mechanical ventilation (96 .71) and endotracheal tube insertion 
(96 .04), encapsulating 50% of procedures . Conclusions: Palli-
ative care was associated with reduced hospital costs in HCC 
patients who died . Reductions in length of stay and procedures 
underpin the lower costs . Thus, patients with poor prognoses 
are well-served by palliative care services that reduce unneces-
sary hospital costs .

Sample demographic and clinical characteristics in patients with 
hepatocellular carcinoma who suffer mortality (n = 1,064)
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1439
Prevalence, Predictors And Outcomes Of Hypoxic Hepa-
titis In Critically Ill Cirrhotics-A Single Center Prospective 
Study
Rakhi Maiwall1, Amrish Sahney1, Priyanka Jain1, Guresh Kumar1, 
Lalita G. Mitra2, Barjesh C. Sharma1, Shiv K. Sarin1; 1Hepatology, 
ILBS, New Delhi, India; 2Critical Care, ILBS, NEW DELHI, India
Background and Aim: Hypoxic hepatitis or “shock liver” is an 
acute liver injury characterised by a massive and transient rise 
in serum aminotransferases secondary to the anoxic necro-
sis of centrilobular liver cells . It is frequently observed in the 
intensive care units varying from 10-15%, however currently 
there is no study evaluating the prognostic relevance of this 
entity in critically ill cirrhotics . We evaluated the prevalence, 
predictors and outcome of hypoxic hepatitis in a prospective 
cohort of cirrhotics admitted to a dedicated liver intensive care . 
Methods: Consecutive patients with cirrhosis admitted to the 
liver intensive care were screened for presence of hypoxic 
hepatitis . Hypoxic hepatitis was defined as an increase in 

AST more than 5 fold from the baseline in the absence of 
viral or drug induced liver injury in an appropriate clinical 
setting of cardiac, respiratory or circulatory failure . Results: 
Five hundred and fifty-three patients with mean age 44(±12) 
years, 89% males with mean MELD 32 (±9) and SOFA score 
of 11 (±3 .5) were evaluated . Alcohol was the predominant 
etiology in 310 (56%) . Hypoxic hepatitis was seen in 119 
(21%) patients . On multivariate logistic regression analysis it 
was significantly associated to the MELD score (P,OR,95%CI) 
(<0 .001,1 .06,1 .03-1 .09), presence of hypoxia (<0 .001,3 .77, 
1 .78-7 .98), variceal bleed (<0 .001,3 .19,1 .72-5 .93) and 
female gender (p<0 .001,4 .77,2 .23-10 .2) . Patients with 
hypoxic hepatitis had significantly higher worsening of serum 
bilirubin (p=0 .002), Lactate (p=0 .04), MELD (p=0 .014) and 
SOFA (p<0 .001) scores from baseline till day 15 as compared 
to patients without hypoxic hepatitis . On multivariate analysis, 
using Cox-Proportional hazard model, presence of hypoxic 
hepatitis (p<0 .001, HR 2 .06, 95%CI1 .58-2 .6), hepatic 
encephalopathy (p=0 .018,HR 1 .36,95%CI1 .05-1 .74), high 
MELD (≥32) (P<0 .001, HR1 .96, 95%CI1 .52-2 .52), Leucocyte 
counts(≥16,000) (p=0 .005, HR1 .38,95%CI1 .10-1 .74), serum 
sodium(≥130) (p=0 .03,HR1 .27,95%CI 1 .01-1 .60) and serum 
lactate(≥2) (p=0 .003, HR1 .42, 95%CI1 .13-1 .8) were inde-
pendent predictors of mortality .Conclusions: Hypoxic hepatitis 
is frequently seen in critically ill cirrhotics which correlates with 
the severity of liver disease . Development of hypoxic hepatitis 
is associated with worsening liver functions and is an indepen-
dent predictor of mortality in critically ill cirrhotics .
Disclosures:
The following people have nothing to disclose: Rakhi Maiwall, Amrish Sahney, 
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1440
Genomic Characterization of Stool Microbiota With 
Rifaximin Monotherapy Versus Lactulose Combination 
Therapy for Prevention of Overt Hepatic Encephalopa-
thy (HE) Recurrence
Herbert L. DuPont1,2, Tarek I. Hassanein3,4, Arun J. Sanyal7,8, Ray 
A. Wolf5, Kevin D. Mullen6; 1University of Texas School of Pub-
lic Health and Medical School, Houston, TX; 2Kelsey Research 
Foundation, and Baylor Medical School, Houston, TX; 3Southern 
California GI and Liver Centers, Coronado, CA; 4Southern Cali-
fornia Research Center, Coronado, CA; 5Salix Pharmaceuticals, 
Raleigh, NC; 6MetroHealth Medical Center, Cleveland, OH; 7Vir-
ginia Commonwealth University, Richmond, VA; 8McGuire Veter-
ans Affairs Medical Center, Richmond, VA
Purpose: Rifaximin is an oral nonsystemic antibiotic indicated 
for the prevention of overt HE recurrence in adults . Given pos-
sible long-term dosing and classification as an antibiotic, the 
aim was to assess the impact of rifaximin alone or rifaximin 
plus lactulose on stool microbiota by genomic characteriza-
tion . Methods: Adults with cirrhosis with recurrent overt HE 
in remission received rifaximin 550 mg twice daily with or 
without lactulose (self-titrated; 2-3 soft stools/d) for 6 months in 
a randomized, open-label, multicenter study . All patients pro-
vided stool samples at baseline and at end of treatment (EOT) 
and were randomly selected for inclusion the stool microbiota 
analysis . Composition and diversity of stool microbiota were 
characterized using 16s rRNA bacterial gene sequencing . The 
Shannon diversity index was calculated, which considers both 
richness (abundance) and evenness of species present: richness 
(number of families in each sample adjusted for different num-
bers of sequences observed from each sample) and evenness 
(score of relative abundance of different species; range, 0 to 1 
[complete evenness]) were also individually measured . Results: 
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66 patients (rifaximin, n=34; rifaximin plus lactulose, n=32) 
were included in the analysis . Baseline characteristics were 
generally similar between groups, including distribution of bac-
terial families and species . Overall, mean changes from base-
line to EOT in bacterial composition were minimal and did not 
differ within or between groups, with the exception of Entero-
coccaceae, which increased from 2 .5% at baseline to 3 .5% at 
EOT (P=0 .02) with rifaximin plus lactulose . The change from 
baseline to EOT in the mean Shannon diversity index was 
greater for patients receiving rifaximin (1 .7 vs 1 .5, respec-
tively; P=0 .003) vs with rifaximin plus lactulose (1 .7 vs 1 .7; 
P=0 .7); between groups differences were significant (P=0 .02) . 
Mean richness did not statistically significantly change from 
baseline with rifaximin alone (mean change, -0 .1) or rifax-
imin plus lactulose (mean change, -0 .4) nor between the 2 
groups  .Mean evenness decreased significantly from baseline 
to EOT with rifaximin alone (mean change, -0 .1; P=0 .003), 
but not rifaximin plus lactulose (mean change, 0 .0; P=0 .6); 
between-group differences were significant (P=0 .02) . Conclu-
sions: Overall, rifaximin monotherapy or rifaximin plus lactu-
lose did not alter the bacterial composition and richness of the 
stool microbiota . However, perturbations of the diversity and 
evenness of the stool microbiota were observed with rifaximin 
monotherapy, although the clinical relevance is unclear .
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1441
The Impact of Nonselective Beta Blocker on the Liver 
Stiffness Measurement in Cirrhosis with Severe Portal 
Hypertension
Yoo Li Lim1, Yoon Ok Jang1,2, Hye Jin Kim1,2, Mee-Yon Cho3, 
Seung Hwan Cha4, Young Ju Kim4, Soon Koo Baik1,2, Moon Young 
Kim1; 1Internal Medicine, Yonsei Wonju Severance Hospital, 
Wonju, Korea (the Republic of); 2Cell Therapy and Engineering, 
Yonsei Wonju Severance Hospital, Wonju, Korea (the Republic 
of); 3Pathology, Yonsei Wonju Severance Hospital, Wonju, Korea 
(the Republic of); 4Radiology, Yonsei Wonju Severance Hospital, 
Wonju, Korea (the Republic of)
Backgrounds and Aim: Liver stiffness measurement (LSM) using 
transient elastography has shown a good correlation with por-
tal hypertension (PHT) measured by the hepatic venous pressure 
gradient (HVPG) . It is well known that LSM can be influenced 
by hepatic congestion and right heart dysfunction . The non-se-
lective beta blocker (NSBBs) is expected to reduce right heart 
preload by blunting of splanchnic vasodilation, reducing collat-
eral circulation and portal blood flow . However, the influence 
of NSBB on the LSM is still not well known . This study investi-
gated the impact of NSBB on LSM by histological and hemo-

dynamic comparison . Methods: For 69 patients who require 
NSBB treatments due to severe PHT were included and both 
LSM and HVPG measurements before and after 3 months NSBB 
treatment . The correlations between LSM and histological fibro-
sis grade using collagen proportion area (CPA), and HVPG, 
before and after 3 months NSBB treatment were compared . 
Results: The etiologies of cirrhosis were composed of alcohol 
(n=56, 81 .2%) and HBV (n=13, 18 .8%) . 43 patients (62 .3%) 
were NSBB responders . In total population, the mean CPA was 
28 .67 ± 11 .80% and the mean baseline LSM was 44 .28 ± 
17 .96 kPa . The baseline CPA was significantly correlated with 
baseline LSM (R=0 .593, p<0 .001) . After treatment, the LSM 
was 31 .92 ± 15 .70 kPa, and the baseline CPA was more signif-
icant correlated with post-treatment LSM (R=0 .819, p<0 .001) . 
In NSBB responder, the correlation between LSM and CPA was 
more significant and stronger after NSBB treatment (R=0 .723, 
p<0 .001) than pre-treatment (R=0 .483, p=0 .001) . This trends 
were also shown in NSBB non-responder, the correlation was 
more significant and stronger after NSBB treatment (R=0 .765, 
p<0 .001) than pre-treatment (R=0 .725, p<0 .001) . The base-
line CPA was statistically significant greater in NSBB non-re-
sponder than NSBB responder (24 .13 ± 7 .60% vs . 36 .18 ± 
13 .69 %, p<0 .001) . The baseline HVPG and after treatment 
HVPG were 16 .90 ± 3 .66 mmHg and 12 .86 ± 4 .67 mmHg . 
Both baseline HVPG-LSM and post-treatment HVPG-LSM cor-
relation showed significant correlation respectively ((R=0 .430, 
p<0 .001), (R=0 .646, p<0 .001)) . In responder group, LSM 
was more closely correlated with HVPG after NSBB treatment 
(R=0 .620, p<0 .001) compared to baseline LSM-HVPG correla-
tion (R=0 .435, p=0 .004) . Conclusion: The hepatic congestion 
by severe portal hypertension can influence on LSM . The closer 
correlations between LSM and CPA after NSBB treatment sug-
gest that LSM include not only static but also hemodynamic 
component that can reflect PHT . However this hemodynamic 
component is prominent in histologically less collagen accumu-
lated cirrhosis .
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1442
Post-Traumatic Stress Disorder can Differentially Affect 
Covert Hepatic Encephalopathy Diagnosis in Cirrhotic 
Veterans
Thomas Burroughs, Michael Ellwood, James Wade, Andrew 
Fagan, Michael Fuchs, Binu John, Douglas M. Heuman, Jasmohan 
S. Bajaj; VCU and McGuire VAMC, Richmond, VA
In Veterans post-traumatic stress disorder (PTSD) is often asso-
ciated with substance abuse, which can lead to cirrhosis . Sub-
stance abuse issues often occur from impairment of inhibitory 
control . Cirrhotics are prone to cognitive impairment, which 
is most likely due to covert hepatic encephalopathy (CHE), 
but which can also be affected by PTSD . Aim: To define the 
impact of PTSD on cognitive performance and CHE diagnosis 
in cirrhotic Veterans . Methods: Outpatient cirrhotic Veterans 
underwent two separate modalities for CHE testing (Psychomet-
ric hepatic encephalopathy score PHES and Inhibitory control 
test ICT) . We excluded those with alcohol misuse and with 
active overt (OHE) at time of testing . ICT tests for inhibitory 
control, while PHES tests for attention and psychomotor speed . 
Using local norms,CHE on PHES and ICT were recorded . PTSD 
was diagnosed if it was recorded by a mental health provider . 
Psychoactive medications & psychotherapy <1 mth of testing 
was recorded; either of which were considered managed 
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PTSD . Patients with/without PTSD were compared . Multi-vari-
able logistic regression with CHE on PHES and CHE on ICT 
as dependent variables including prior OHE, demographics, 
PTSD and psychoactive medications was performed . Results: 
Of 402 cirrhotics, 88 had PTSD . Of these 88, 55 were on 
psychoactive medications, 15 were undergoing psychother-
apy, while no specific PTSD-related therapy was found in 28 
patients . Patients with/without PTSD were statistically similar on 
demographics and cirrhosis severity . PTSD patients had issues 
with inhibitory control (ICT), and therefore a higher propor-
tion with CHE ICT compared to those without PTSD . However, 
PHES performance was similar between groups . PTSD treat-
ment did not affect cognition . Multi-variable regression: CHE 
on ICT was significantly predicted by PTSD (OR 1 .7, p=0 .05) 
and age (1 .03, p=0 .03) . CHE on PHES was only predicted by 
prior OHE (OR 4 .9, p<0 .001) and age (OR: 4 .6, p<0 .001) . 
Conclusions: Veterans with cirrhosis and PTSD continue to suf-
fer from inhibitory control impairment, which can potentially 
increase their risk for substance abuse .
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1443
Is a simple screening strategy for minimal HE using 
Stroop Encephalapp enough to predict overt hepatic 
encephalopathy occurrence?
Andres Duarte-Rojo1, Sanath Allampati3, Leroy Thacker4, Jasmohan 
S. Bajaj2,5; 1Division of Gastroenterology and Hepatology, Univer-
sity of Arkansas for Medical Sciences, Little Rock, AR; 2McGuire 
VAMC, Richmond, VA; 3Department of Clinical Nutrition, Cleve-
land Clinic, Cleveland, OH; 4Biostatistics, Virginia Commonwealth 
University, Richmond, VA; 5Division of Gastroenterology, Virginia 
Commonwealth University, Richmond, VA
Background & Aims: Stroop Encephalapp (StE) has been inves-
tigated as a screening option for minimal hepatic encepha-
lopathy (MHE) testing . An ultimate confirmation using another 
strategy, i .e . psychometric hepatic encephalopathy score 
(PHES) or the inhibitory control test (ICT), has been proposed . 
Since norms are now available in order to potentially define 
MHE solely on the basis of StE, we wanted to test whether such 
diagnosis was accurate enough to predict future development 
of overt hepatic encephalopathy (OHE), and to compare it 
with other norm-based tests in a multicenter study . Methods: 
After exclusion of baseline OHE, outpatients with cirrhosis were 
tested for MHE with StE, PHES, and ICT at four medical centers . 
For MHE diagnosis we used previously validated age-, gen-
der-, and education-adjusted norms . All patients were followed 

for the development of OHE necessitating hospital admission . 
AUROC curves, and logistic regression were performed to 
determine the accuracy of each single test or possible two-test 
combinations to predict future OHE . Results: 400 cirrhotics 
(mean age 57±8, male 64%) were evaluated at baseline, and 
follow up data was available in 350 . A total of 49 patients 
(14%) developed overt HE during a mean follow up of 11 
(8-15) months . MHE prevalence per testing modality, and accu-
racy of StE, PHES, and ICT, or possible two-test combinations 
of StE with other tests to predict OHE are shown in Table . 
StE was able to predict OHE in the highest absolute patient 
number compared to ICT and PHES alone . However when 
StE+ICT or StE+PHES were considered, the combination did 
not significantly add to the individual tests alone . Conclusions: 
StE single testing for the diagnosis of MHE is accurate without 
needing a second confirmatory test for prediction of overt HE . 
When compared to PHES, ICT, or its combination, StE was the 
most sensitive test identifying the largest number of patients at 
risk for OHE .
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1444
Patients with cirrhosis have highly increased coronary 
arteriosclerosis
Karen V. Danielsen1, Signe Wiese1,2, Silje Mo1, Jens D. Hove3, 
Flemming Bendtsen1, Søren Møller2; 1Gastro Unit, Medical Divi-
sion, Hvidovre Hospital, University of Copenhagen, Copenhagen, 
Denmark; 2Clinical Physiology and Nuclear Medicine, Center for 
Functional and Diagnostic Imaging and Research, Hvidovre, Den-
mark; 3Cardiology, Hvidovre Hospital and Faculty of Health Sci-
ences, University of Copenhagen, Hvidovre, Denmark
Background and aims: Cirrhosis is associated with the devel-
opment of cardiac dysfunction and increased risk of sudden 
death which might be due to cardiac disease . However, the 
pathophysiological mechanism leading to cardiac dysfunction 
in cirrhosis is still not fully elucidated . Coronary artery calcium 
(CAC) score is a robust marker of the coronary atherosclerotic 
burden and also predict risk of cardiovascular disease (CVD) 
related events . The purpose of this study was to assess the prev-
alence of CAC in relation to cardiac dysfunction in patients 
with various stages of cirrhosis . Methods: Fifty-five patients 
with cirrhosis and without CVD were prospectively enrolled 
and underwent coronary CT angiography, echocardiography 
with tissue Doppler imaging, ECG, measurement of the hepatic 
venous pressure gradient (HVPG) and registration of clinical 
and biochemical characteristics . 59 .6% of the patients were 
smoking . 12 .7% had Child Pugh (CP) A, 74 .5% with B and 
12 .7% with CP grade C . Results: The overall cohort had a very 
high CAC score compared to age and race adjusted reference 
value with a median CAC score of 332 (reference: 9) for men 
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and of 90 (reference: 0) for women, respectively . Furthermore, 
CAC score was associated with a change in diastolic func-
tion (E-lateral reduced by: 13 .4%, p = 0 .048), which might 
further progress to affect left atrial (LA) diameter (LA diameter 
increased by: 8 .4%, p = 0 .087) . However, we did not find 
any significant correlation between CAC score and CP score, 
MELD score or HVPG . Furthermore, we did not find any signif-
icant association to the well-known risk factors such as age, 
diabetes, hypertension, smoking and hypercholesterolemia . 
Conclusion: Patients with cirrhosis have more severe coronary 
arteriosclerosis compared to the general population, which 
might contribute to the development of changes in diastolic 
function and atrial enlargement . Coronary arteriosclerosis was 
not related to severity of cirrhosis or known risk factors . Future 
studies should reveal the pathophysiologic mechanism for CVD 
in patients with cirrhosis .
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1445
Availability of contrast-enhanced ultrasonography for 
the evaluation of partial splenic embolization in cirrhotic 
patients with hypersplenism
Takashi Matsuda, Tsuyoshi Ishikawa, Tatsuro Nishimura, Ryo 
Sasaki, Yuki Aibe, Takuya Iwamoto, Issei Saeki, Taro Takami, Isao 
Sakaida; Department of Gastroenterology & Hepatology, Yamagu-
chi university, Yamaguchi, Japan
Aims: The present study investigates whether contrast-enhanced 
ultrasonography (CE-US) using perflubutane can be therapeu-
tically applicable as an evaluation modality of partial splenic 
embolization (PSE) compared with contrast-enhanced computed 
tomography (CE-CT) . Methods: From January 2013 to August 
2015, 30 cirrhotic patients (mean age=65 .4 years; female/
male=16/14; hepatitis B virus/hepatitis C virus/alcohol/
others=2/17/8/3; Child-Pugh class A/B/C=17/12/1) with 
hypersplenism were treated by PSE with the aim of increasing 
platelet count . Wedged hepatic venous pressure (wHVP) was 
measured immediately before and after the PSE procedure . 
CE-US, CE-CT, and transient elastography (TE) were performed 
before and 1 week after PSE . Results: Embolization of splenic 
artery resulted in a significant decrease in both splenic venous 
volume (241 .2 to 107 .5 mL/min; p<0 .01) and portal venous 
volume (PVV, 1335 .0 to 986 .3 mL/min; p<0 .01) ultrasono-
graphically . PSE significantly reduced wHVP (292 .1 to 244 .7 
mmH2O; p<0 .01), and values for liver stiffness measured by 
TE showed a decreasing tendency following PSE (18 .5 to 15 .2 
kPa; p=0 .09) . In addition, there was a positive correlation 
between a decrease in PVV and a reduction not only in wHVP 
but also in values for liver stiffness post-PSE, indicating that 
changes in portal venous pressure and liver stiffness follow-
ing PSE might reflect changes in portal-splenic hemodynamics 
induced by the procedure . Meanwhile, platelet count increased 
significantly from 54 .4 x109/L before PSE to 125 .9 x109/L 
1month after PSE (p<0 .01), with mean number and mean rate 
of increase in platelet count of 69 .2 x109/L and 264 .2 %, 
respectively . The splenic infarction ratio (SIR) measured by 
CE-US was almost equivalent to that measured by CE-CT (76 .5 
% vs . 78 .0 %), and a statistically significant correlation was 
observed between them (r=0 .61, p<0 .01) . In addition, the SIR 
by CE-US was positively associated with both the number and 
the rate of increase in platelet count 1 month after PSE [r=0 .56 
(p<0 .01) and r=0 .41 (p<0 .05), respectively], compared 
favorably with that by CE-CT [r=0 .50 (p<0 .01) and r=0 .20 
(p=0 .27), respectively] . These results suggested that CE-US 

could replace CE-CT as the standard modality to evaluate the 
SIR post-PSE . Conclusions: The US can evaluate hemodynamic 
changes in portal-splenic venous system in response to PSE, 
unlike the CT scan . Moreover, CE-US would be comparable to 
CE-CT in terms of SIR measurements after PSE . Consequently, 
the US, especially CE-US, will be therapeutically applicable as 
a less-invasive modality that is useful for the evaluation of PSE 
for cirrhotic patients with hypersplenism .
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The Fatigue of Chronic Liver Disease is Associated with 
Altered Circadian Rhythm of Cortisol
Michele M. Tana2,1, Hawwa Alao1, Nevitt Morris1, Mary Walter3, 
Yaron Rotman1; 1Liver & Energy Metabolism Unit, Liver Diseases 
Branch, NIDDK, NIH, Bethesda, MD; 2Department of Medicine, 
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University of California, San Francisco, San Francisco, CA; 3Clini-
cal Research Core Laboratory, NIDDK, NIH, Bethesda, MD
Background: Patients with chronic liver disease (CLD) often 
suffer from fatigue, but its cause remains elusive . We previ-
ously found an altered melatonin profile in CLD patients with 
fatigue, and fatigue in other diseases has been associated with 
circadian rhythm abnormalities . Beyond the master hypotha-
lamic central clock, there are independent peripheral clocks 
in several organs including the liver . We aimed to determine 
if dysregulated central or peripheral circadian rhythms are 
associated with fatigue in CLD patients . Methods: 12 patients 
(6 with fatigue and 6 without) with CLD were studied pro-
spectively for 24 hours under standardized food, light and 
sleep conditions . Fatigue level was assessed using the PROMIS 
Fatigue instrument . 10 blood samples were obtained serially at 
2-3 hour intervals . Central rhythm was assessed by continuous 
core temperature monitoring and serum melatonin; liver clock 
was assessed by liver enzymes, albumin, bilirubin as well as 
factor VII and alpha-1 antitrypsin; adrenal clock was assessed 
by cortisol and metabolic rhythms by lipids, free fatty acids 
(FFA) and insulin . Nonlinear mixed-effects models were used 
to determine the presence of rhythmicity . A 24-hr sine was 
fit to lab values using harmonic regression and patient-spe-
cific amplitude and phase were obtained for each biomarker . 
Results: Liver enzymes, albumin, bilirubin, cholesterol, HDL, 
triglycerides and FFA displayed significant (p<0 .05) circadian 
rhythmicity but were not associated with fatigue score . Fac-
tor VII, alpha-1-antitrypsin, and LDL did not vary with time in 
a statistically significant manner . As expected, serum cortisol 
levels displayed significant periodicity (p=0 .0002) . Although 
6AM cortisol, daily average and total cortisol output did not 
differ between the two groups, fatigued patients had a lower 
amplitude of fluctuation (3 .9 vs . 5 .9 mg/dL, p=0 .03) and a 
phase shift causing a 1 .3 hours delay of the cortisol peak 
(p=0 .04) . Fatigue score showed a strong negative correla-
tion with cortisol amplitude (Spearman rho=-0 .73, p<0 .01) 
and phase (rho=-0 .75, p<0 .01) . Cortisol amplitude and phase 
were not correlated with peak melatonin levels and their asso-
ciation with fatigue severity was independent of melatonin on 
multivariate regression . Conclusion: Circadian rhythmicity of 
cortisol is significantly disrupted in CLD patients with fatigue, 
suggesting a causal association . It is yet unclear whether this 
stems from central clock dysregulation or from an adrenal-level 
abnormality, but our findings suggest that further studies of 
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the hypothalamic-pituitary-adrenal axis in these patients could 
identify a potential target for intervention .
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1447
The effect of hepatic arterial buffer response induced by 
partial splenic embolization on hepatic function in cir-
rhotic patients by Child-Pugh classification
Ryo Sasaki, Tsuyoshi Ishikawa, Tatsuro Nishimura, Yuki Aibe, 
Takashi Matsuda, Takuya Iwamoto, Taro Takami, Isao Sakaida; 
Department of Gastroenterology & Hepatology, Yamaguchi Uni-
vercity Graduate School of Medicine, Ube, Yamaguchi, Japan
Aims: The present study retrospectively investigates the effects 
of partial splenic embolization (PSE) on hepatic function by 
focusing on PSE-induced hemodynamic changes in liver cir-
rhosis (LC) by Child-Pugh (CP) classification . Methods: 94 cir-
rhotic patients (mean age=65 .6 years; female/male=46/48; 
hepatitis B virus/hepatitis C virus/alcohol/nonalcoholic steato-
hepatitis/others=4/67/7/5/11; CP class A/B/C=54/38/2) 
underwent PSE at our hospital between April 2007 and March 
2016 . Changes in various parameters at 1-month post-PSE 
compared to baseline were analyzed by CP classification 
[group A (n=54) vs . group B or C (B/C, n=40)] . Results: A 
significant decrease in splenic and portal vein (PV) diameters 
together with a significant increase in common hepatic artery 
(HA) diameter was evident at around the same level in both 
the group A and the group B/C 1 month after PSE, indicating 
that similar hemodynamic changes were observed for both 
groups . In accordance with Murray’s Law, embolization of 
splenic artery resulted in decreased PV flow and increased 
HA flow, suggesting that PSE induced a hepatic arterial buffer 
response (HABR) . On the other hand, while PSE led to a signifi-
cant increase in CP score in the group A (5 .4 to 5 .7, p<0 .05), 
the score was significantly decreased by the procedure in the 
group B/C (7 .8 to 7 .1, p<0 .01), showing a completely oppo-
site response to the same treatment approach . In addition, 
changes in each parameter following PSE in the group A and 
the group B/C were as follows: total bilirubin (mg/dl), 1 .1 to 
0 .9 (p<0 .01) and 1 .7 to 1 .4 (p<0 .01); albumin (g/dl), 3 .8 
to 3 .5 (p<0 .01) and 3 .2 to 3 .1 (p=0 .11); ammonia (μg/dl), 
61 .4 to 76 .5 (p<0 .01) and 110 .5 to 92 .5 (p<0 .05); and pro-
thrombin time (%), 77 .4 to 79 .6 (p<0 .05) and 62 .7 to 67 .3 
(p<0 .01), respectively . To confirm these findings, the same 
investigation was performed in 56 splenectomy patients (CP 
class A/B=31/25) . At 1-month post-splenectomy, CP score 
showed a decreasing trend versus baseline in patients with CP 
class B (7 .8 to 7 .5, p=0 .29) and a significant increase in those 
with CP class A (5 .6 to 6 .1, p<0 .01), indicating that changes 
in hepatic functional reserve following splenectomy were sim-
ilar to those in response to PSE . Conclusions: Embolization of 
splenic artery results in increased HA flow in compensation for 
decreased PV flow, suggesting the HABR induced by the PSE 
procedure . Previous studies have shown that the proportion of 
overall hepatic blood flow represented by HA flow increases as 
CP classification progresses from A to B/C . Therefore, PSE is 
expected to produce HABR-mediated improvements in hepatic 
function in decompensated LC patients classified as CP class 
B/C .
Disclosures:
The following people have nothing to disclose: Ryo Sasaki, Tsuyoshi Ishikawa, 
Tatsuro Nishimura, Yuki Aibe, Takashi Matsuda, Takuya Iwamoto, Taro Takami, 
Isao Sakaida

1448 ♦
The level of WFA+M2BP levels and alpha-fetoprotein 
levels are predicted hepatocellular carcinoma after 
sustained virologic responce with chronic hepatitis C 
patients
Ken Nishino, Miwa Kawanaka, Jun Nakamura, Tomohiro Tan-
ikawa, Noriyo Urata, Takahito Oka, Mitsuhiko Suehiro, Hirofumi 
Kawamoto; Department of General internal medicine 2, Kawasaki 
Hospital, Kawasaki medical school, Okayama, Japan
[Aims] With the development of antiviral therapy for hepatitis 
C, it is assumed that more cases will result in sustained viro-
logic response (SVR) in the future . Nevertheless, it is necessary 
to study the incidence of cancer after SVR . In the current study, 
we investigated clinical features of patients who developed 
cancer after SVR achievement to analyze risk factors for car-
cinogenesis . [Materials and Methods] From January 1990 to 
December 2010, 367 of 825 patients receiving anti-viral ther-
apy in our department achieved SVR . Of these, 205 patients 
who regularly received follow-up imaging, and for whom we 
had adequate clinical data before and after treatment were 
enrolled in the study . We performed univariate and multivar-
iate analysis testing for potential correlations among parame-
ters before antiviral therapy (age, gender, AFP, PLT, AST, ALT, 
FIB4 index, APRI, M2BPGi), clinical findings at 24-, 48-, and 
96-wk post-treatment (AFP, PLT, AST, ALT, FIB4 index, and 
APRI), and hepatocarcinogenesis using proportional hazards 
modeling . [Results] The median observation period was 7 .7 
years in 205 SVR patients with a male/female ratio of 116:89, 
and an average age of 52 .8 years upon achieving SVR . HCC 
was observed in 12 patients (5 .9%), and the cumulative 5- and 
10-year cancer rate was 4 .0% and 9 .0%, respectively, with 
an average annual increase rate of 0 .91% . Factors associated 
with HCC occurrence included age before treatment, AFP, PLT, 
AST, ALT, FIB-4 index, APRI, and M2BPGi based on univari-
ate analysis . AFP at 24- and 48-wk post treatment, and PLT, 
AST, FIB-4 index, and APRI at 48- and 96-wk post treatment 
were significantly associated with cancer incidence . Based 
on multivariate analysis, FIB-4 index (AUC 0 .821, cut off 3 .0, 
sensitivity 91 .7%, specificity 76 .2%) and M2BPGi before the 
treatment (AUC 0 .828, cut off 3 .7, sensitivity 75 .0%, speci-
ficity 84 .5%), and AFP at 24-wk after treatment (AUC 0 .744, 
cut off 6 .6, sensitivity 58 .3%, specificity 91 .0%) were inde-
pendent factors . Cancer developed at an annual rate of 2 .4% 
in patients with an FIB4 index of 3 or higher before treatment 
(n = 57), 2 .7% in patients with an M2BPGi of 3 .7 or higher 
before treatment (n = 39), and 3 .9% in patients with an AFP 
of 6 .6 or higher at 24-wk after treatment (n = 24) . These cases 
require careful observation . [Conclusions] The calculation of 
FIB4 index and M2BPGi before treatment, and the measure-
ment of AFP at 24-wk after treatment appear to be useful in 
predicting HCC risk after SVR achievement .
Disclosures:
The following people have nothing to disclose: Ken Nishino, Miwa Kawanaka, 
Jun Nakamura, Tomohiro Tanikawa, Noriyo Urata, Takahito Oka, Mitsuhiko 
Suehiro, Hirofumi Kawamoto
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1449
LDV/SOF combination is associated with 100% SVR in 
patients with thalassemia major: a preliminary report 
from an Italian multicenter study
Alessandra Mangia1, Rita Gamberini2, Valeria Piazzolla1, Maria 
Miscio1, Giovanni Cenderello3, Roberto Ganga5, Andrea Arleo1, 
Rosanna Santoro1, Adriano De Santis6, Roberto Sarli7, Diana M. 
Brainard4, Gian Luca Forni3; 1Liver Unit, IRCCS-Ospedale Casa 
Sollievo della Sofferenza, San Giovanni Rotondo, Italy; 2Thalas-
semia Unit; Ferrara Hospital, Ferrara, Italy; 3Infectious Diseases; 
Galliera Hospital, Genoa, Italy; 4Gilead Sciences, Foster City, 
CA; 5Internal Medicine; Cagliari Hospital, Cagliari, Italy; 6Internal 
Medicine; La Sapienza, Rome, Italy; 7Thalassemia Unit; Manduria 
Hospital, Manduria, Italy
Background and aims: The combination of interferon (IFN) 
and ribavirin (RBV) for the treatment of chronic hepatitis C in 
patients with thalassemia major is complicated by poor toler-
ability . We evaluated the efficacy and safety of the IFN- and, 
most importantly, RBV- free regimen of ledipasvir/sofosbuvir 
(LDV/SOF) for 12 weeks, in both IFN naïve or treatment expe-
rienced chronic genotype 1 and 4 HCV infected patients with 
thalassemia major . Methods: We planned to treat, at 5 differ-
ent Italian centres, 100 patients with thalassemia major and 
chronic HCV infection with LDV/SOF (90/400 mg) FDC once 
daily for 12 weeks . Patients were stratified by treatment history 
and presence of cirrhosis . Cirrhosis was defined by a liver 
biopsy (Metavir score 4) or by Fibroscan (value >12,5 KPa) . 
The presence of compensated or decompensated cirrhosis and 
concomitant previous IFN and RBV treatment failure was an 
exclusionary criterion . The primary endpoint was undetectable 
HCV RNA 12 weeks after the end of treatment (SVR12), by an 
assay with sensitivity of 12 or 15 HCV RNA IU/ml . An interim 
analysis was planned . Results: Fifty five of 100 patients are 
included in this analysis . The remaining patients are on screen-
ing or just started treatment . Overall SVR4, currently available 
in 43 of 55 patients, will be presented . At baseline, the major-
ity of patients were male (56%), mean age was 42 yrs (33-54); 
most patients were infected with 1b HCV (90%), had viral load 
≥800 .000 IU/ml (78%), 76% carried IL28B non-CC genotype . 
Compensated cirrhosis was diagnosed in 14 .6% of cases, 
67% were treatment naïve . At baseline, mean Hb value was 
10 .5 g/dl (8 .1-13 .5), mean ferritin value was 339 ng/ml (92-
965), mean LIC was 7 .3mg/kg/dry weight . All but 2 patients 
achieved undetectable HCV RNA 4 weeks after the start of 
treatment . All patients with available data achieved SVR4 . 
No increase in the number of blood transfusion was observed 
during treatment .79% of patients experienced at least one side 
effect . The most frequent side effects were headache (18%), 
asthenia (10%), fatigue (11%) . All were of mild severity . No 
side effects assessed as treatment related were reported . No 
drug to drug interactions were registered, regardless of the 
chelation treatment adopted . Conclusions: In HCV GT 1 and 
4 patients with thalassemia major and HCV chronic infection, 
LDV/SOF treatment for 12 weeks appears safe and effective . 
100% SVR rates were observed at this interim analysis and 
treatment was well tolerated .
Disclosures:
Alessandra Mangia - Advisory Committees or Review Panels: Gilead Sciences, 
BMS, Shering-Plough, MSD, Boheringer, BMS; Board Membership: MSD; Grant/
Research Support: Janssen, Janssen, Gilead; Speaking and Teaching: ROCHE
Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
The following people have nothing to disclose: Rita Gamberini, Valeria Piazzolla, 
Maria Miscio, Giovanni Cenderello, Roberto Ganga, Andrea Arleo, Rosanna 
Santoro, Adriano De Santis, Roberto Sarli, Gian Luca Forni

1450
Viral eradication reduces all-cause mortality in patients 
with chronic hepatitis C virus infection: a propensity 
score analysis
Natsuko Kobayashi, Takashi Kumada, Hidenori Toyoda, Toshifumi 
Tada; Ogaki Municipal Hospital, Oogaki, Japan
Background and aim Eradication of hepatitis C virus (HCV) 
by interferon (IFN)-based therapy has been reported to reduce 
all-cause mortality rates in patients with chronic HCV infection . 
However, the impact of HCV eradication on non–liver-related 
mortality including the causes of death has not been sufficiently 
investigated in patients with chronic HCV infection . Methods 
We enrolled 2743 patients with chronic HCV infection . Causes 
of death, incidence of hepatocellular carcinoma (HCC), and all-
cause mortality including non–liver-related diseases, were ana-
lyzed . Results Of these 2743 patients, 587 achieved sustained 
virological response (SVR) (eradication of HCV) by IFN-based 
therapy (IFN-SVR), 475 did not (without HCV eradication) (IFN-
non-SVR), or 1681 did not receive IFN-based therapy (non-IFN 
patients) (Cohort 1); of these, 309 were selected from IFN-SVR 
and non-IFN groups using propensity score matching (Cohort 
2) .The median follow-up duration was 11 .4 years . In Cohort 
1 patients, mortality rates from non–liver-related diseases 
were 71 .0% (22/31) in IFN-SVR patients, 34 .9% (37/106) 
in IFN-non-SVR patients, and 50 .0% (248/496) in non-IFN 
patients, respectively . In Cohort 2 patients, mortality rates from 
non–liver-related diseases were 72 .2% (13/18) in IFN-SVR 
patients and 46 .8% (29/62) in non-IFN patients, respectively . 
The eradication of HCV reduced all-cause mortality (hazard 
ratio (HR), 0 .265; 95% confidence interval (CI), 0 .058–0 .380) 
including non–liver-related mortality (HR, 0 .439; 95% CI, 
0 .231–0 .834), and the incidence of HCC (HR, 0 .275; 95% 
CI, 0 .156–0 .448) . Conclusions Eradication of HCV reduced 
not only liver-related mortality but also non–liver-related mortal-
ity in patients with chronic HCV .
Disclosures:
The following people have nothing to disclose: Natsuko Kobayashi, Takashi 
Kumada, Hidenori Toyoda, Toshifumi Tada

1451
Clinical Pharmacokinetics of MicroRNA-122 Inhibitor 
RG-101 Administered as a Single Dose to Hepatitis C 
Virus (HCV) and Non-HCV Infected End-Stage Renal 
Disease (ESRD) Subjects Undergoing Hemodialysis (HD) 
Compared to Normal Renal Function Subjects
Kai Liu1, Michael Huang2, Jacqueline Blem2, Paul Grint3, John S. 
Grundy1; 1DMPK & Toxicology, Regulus Therapeutics, San Diego, 
CA; 2Clinical Development, Regulus Therapeutics, San Diego, CA; 
3Regulus Therapeutics, San Diego, CA
AntimiRs are single-stranded synthetic oligonucleotides that 
sequester a target microRNA (miR) in diseased cells to form an 
inactive heteroduplex . RG-101 is a GalNAc-conjugated anti-
miR-122 that inhibits the interaction of HCV with a host factor 
miR (miR-122) needed to support viral replication . Inhibition 
of miR-122 results in significantly reduced viral titers of HCV 
infected livers . GalNAc conjugation affords preferential target-
ing of RG-101 to hepatocytes, by high affinity binding to highly 
expressed asialoglycoprotein receptors on hepatocytes that are 
responsible for removal of target glycoproteins from the sys-
temic circulation . Once taken up into hepatocytes, RG-101 
is metabolized to its active unconjugated antimiR (RG1649) . 
RG-101 is currently being evaluated as a potential treatment 
option (in combination with direct acting antiviral agents) for 
HCV infected patients with or without renal insufficiency . In 
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previously conducted Phase 1 clinical testing (healthy male and 
female subjects), single subcutaneous (SC) doses of RG-101 in 
the dose range of 0 .5 to 8 mg/kg appeared to be safe and 
well tolerated . In this ‘reduced PK study’, we compared the 
clinical pharmacokinetics of RG-101 in non-HCV and HCV 
infected subjects with ESRD undergoing HD to subjects with 
normal renal function . The study included 3 cohorts of sub-
jects receiving a single SC dose of RG-101 (2 mg/kg): healthy 
subjects with normal renal function (Cohort 1; n=8), non-HCV 
infected subjects with ESRD undergoing HD (Cohort 2; n=8), 
and HCV infected subjects with ESRD undergoing HD (Cohort 
3; n=8) . Subjects in Cohorts 1 and 2 only were also matched 
for body weight (±10 kg), age (±5 years), and gender to better 
facilitate PK comparison . For Cohort 2 and 3 subjects, RG-101 
was given approximately 1–2 hours after completion of HD . 
Serial plasma samples were collected up to 144 hours after 
dosing of RG-101 (with additional samples also collected at 
weekly/monthly outpatient visits for Cohort 3) and analyzed 
for both RG-101 (parent drug) and RG1649 (metabolite) . In 
all cohorts, RG-101 was rapidly absorbed (median Tmax 3–4 
hours) and subsequently rapidly and extensively cleared from 
plasma (presumably to tissues) within 24 hours post dose, with 
RG-101 being the only measurable analyte seen in plasma . 
When compared to Cohort 1, only modest increases (<2-fold) 
in geometric mean peak (Cmax) and total (AUClast) plasma 
exposure measures of RG-101 were observed in Cohorts 2 
and 3 . In conclusion, the favorable PK findings from this clinical 
study suggest that little or no dose adjustment of RG-101 would 
be needed for HCV infected renal impaired subjects .
Disclosures:
Kai Liu - Employment: Regulus Therapeutics
Michael Huang - Employment: Regulus Therapeutics
Paul Grint - Employment: Regulus Therapeutics
John S . Grundy - Consulting: Biomarin, Amplyx; Employment: Regulus Therapeu-
tics; Stock Shareholder: Ionis Pharmaceuticals, Neurocrine Biosciences
The following people have nothing to disclose: Jacqueline Blem
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AT-337 and AT-511: Novel Potent and Selective Pan-ge-
notypic Purine Nucleotide Prodrug Inhibitors of the HCV 
Polymerase
Steven S. Good1, Adel Moussa1, Jean-Christophe Meillon2, Xiao-
Jian Zhou1, Jean-Pierre Sommadossi1; 1Atea Pharmaceuticals Inc., 
Boston, MA; 2Oxeltis, Montpellier, France
Background: Nucleotide analogs have become the backbone 
for treatment of HCV infection due to potent pan-genotypic 
activity and high barrier to drug resistance . Previously reported 
studies with AT-337 and AT-511, novel purine-based nucleo-
tide prodrugs with both base and sugar modifications, demon-
strated their activity against HCV genotype 1b and favorable 
in vitro selectivity profiles . Here we report their potent pan-ge-
notypic activities, the results of additional in vitro selectivity 
studies, and the in vivo formation of the active triphosphate 
from both protides . Methods: HCV inhibition was determined 
in Huh-7 cells bearing genotype 1-5 replicons prepared from 
laboratory strains and clinical isolates and containing wild-type 
or RAVs of the NS5B gene . Kd,app and kpol for analog nucleo-
side triphosphate incorporation by human mitochondrial RNA 
polymerase (POLRMT) were determined . Nucleobase formation 
from nucleotide prodrugs was measured in incubations with 
recombinant human CYP3A4 . Liver samples were obtained 
from anesthetized dogs and monkeys 4 hr after a 25 mg/kg 
oral dose of AT-337 or AT-511, flash-frozen, homogenized 
and analyzed for intracellular levels of the active triphosphate 
by LC-MS/MS . Results: AT-337 and AT-511 displayed potent 

pan-genotypic activity against laboratory strains of HCV geno-
types 1-5 and clinical isolates of genotypes 1-4, with IC50 (2 .7-
28 nM) and IC95 (15-65 nM) values that were 5-33 times lower 
than sofosbuvir (SOF) . Potent activity of both purine protides 
was observed against clinical isolates of genotype 3 (IC50=4 .6-
7 .8 nM) . Moreover, AT-337 and AT-511 were potent inhibitors 
of three NS5B RAVs, L159F, C316N and S282T, in both lab-
oratory constructs and clinical isolates . IC95 values for AT-337 
and AT-511 against two S282T constructs (10-25 nM) were 
more than 40-100 times lower than those for SOF (>1000 
nM) . Similar to the triphosphate of SOF but in contrast to the 
triphosphate of INX-189, the active triphosphate of AT-337 
and AT-511 was a poor substrate for POLRMT . Unlike other 
purine-based nucleotide prodrugs such as INX-189, PSI-938 
and PSI-661, which formed significant amounts of the muta-
genic metabolites O6-methylguanine and O6-ethylguanine with 
human CYP3A4, production of these toxic nucleobases did 
not occur with AT-337 or AT-511 . High levels of the active 
triphosphate of AT-337 and AT-511 were observed in livers of 
dogs and monkeys . Conclusions: Based on their pan-genotypic 
potency and favorable in vitro and in vivo profiles, AT-337 and 
AT-511 are promising candidates for clinical development .
Disclosures:
Steven S . Good - Consulting: Atea Pharmaceuticals Inc .; Stock Shareholder: Atea 
Pharmaceuticals Inc .
Jean-Christophe Meillon - Stock Shareholder: Oxeltis
Xiao-Jian Zhou - Employment: Atea Pharmaceuticals, Inc .
The following people have nothing to disclose: Adel Moussa, Jean-Pierre Som-
madossi
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Safety, Tolerability, Pharmacokinetics (PK) and Antiviral 
Activity of EDP-494, a Potent Pan-Genotypic Cyclophilin 
(Cyp) Inhibitor for Chronic Hepatitis C Infection (CHC), 
in Healthy Subjects (HS) and in CHC Genotype 1 and 3 
Patients: Preliminary Result
Edward J. Gane2,1, Lijuan Jiang3, Christian Schwabe2, Lisa 
Morelli3, Kai Lin3, Yat Sun Or3, Nathalie Adda3; 1New Zealand 
Liver Transplant Unit, Auckland City Hospital, Auckland, New Zea-
land; 2Clinical Research Unit, Auckland Clinical Studies,, Auck-
land, New Zealand; 3Virology, Enanta Pharmaceuticals, Inc., 
Watertown, MA
Background: Current HCV Direct Acting Antiviral therapies 
(DAAs) are not pangenotypic and can select for resistant 
variants, thereby limiting retreatment options . Host Targeting 
Agents (HTA), like EDP-494, an oral Cyp inhibitor are being 
developed in response to this unmet medical need . The key 
objectives of this randomized, double-blind, placebo (P)-con-
trolled single ascending dose (SAD) and food effect (FE) in HS 
and multiple ascending doses (MAD) in HS and in patients 
with CHC (POC) were to identify a safe and pharmacodynam-
ically-active dose to be used in subsequent clinical studies . 
[NCT0265237] Methods: Healthy and CHC men and women 
(non-childbearing potential) aged 18-55/70 years were ran-
domized to receive a single (SAD) or multiple (MAD, POC) 
oral doses of EDP-494 or P . In the SAD, 6 cohorts were eval-
uated, each containing 8 subjects (6 EDP-494, 2 P), starting 
with 50 mg followed by 100, 200 (fasted & fed), 400, 800 
and 1200 mg . In the ongoing MAD, 3 cohorts (200, 400 and 
800 mg QD) of 8 subjects each have completed 14 days of 
dosing and 1 week of follow-up . Safety assessments included 
adverse events (AEs), vital signs, ECG and clinical laboratory 
parameters . Serial blood samples were drawn for PK evalua-
tion . Final SAD/ FE, and preliminary MAD results are reported 
here; final MAD and preliminary POC results will be avail-
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able at the time of presentation . Results: All enrolled subjects 
but 2 who withdrew consent (72/74) completed the study (all 
males; mean age 28 years) . 28/60 (47% SAD subjects) and 
13/24 (54% MAD subjects) reported at least 1 AE . All AEs 
but one were mild and the most frequent were GI symptoms, 
headache and venipuncture bruises . There were no Grade 
3 or 4 AEs, SAEs, discontinuations due to AEs, or dose-lim-
iting toxicities . Maximum tolerated dose was not reached in 
the SAD and dose escalation continues in the MAD . In SAD 
cohorts, exposure to single doses of EDP-494 increased in a 
dose-proportional manner (mean plasma Cmax, AUC0-24hr 
and AUC0-168hr) . Absorption was rapid with a median Tmax 
of 3-5 h . As expected, higher concentrations of EDP-494 in 
blood compared to plasma were observed . Conclusions: EDP-
494 had a favorable safety profile and was well tolerated in 
healthy subjects based on final and preliminary analysis of 
subjects receiving a single dose up to 1200 mg or multiple QD 
doses up to 800 mg for 14 days . EDP-494 also demonstrated 
a desirable PK profile, with rapid absorption, low PK variabil-
ity, long half-life and dose-proportional exposure . Preliminary 
viral kinetic data in the POC patients will be presented . Phase 
II studies are planned to explore combinations of this new HTA 
with DAAs in different patient populations .
Disclosures:
Edward J . Gane - Advisory Committees or Review Panels: AbbVie, Janssen, 
Gilead Sciences, Achillion, Merck; Speaking and Teaching: AbbVie, Gilead 
Sciences, Merck, Alnylam
Christian Schwabe - Grant/Research Support: Enanta
Yat Sun Or - Employment: Enanta Pharmaceuticals, Inc, Enanta Pharmaceuticals, 
Inc
Nathalie Adda - Employment: Enanta Pharmaceuticals
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1454
Triple Combination Drug Interaction Studies of the 
Nucleotide Analog, AL-335, in Combination with Sime-
previr and Odalasvir Demonstrate Significant Synergy 
in the Hepatitis C Virus (HCV) Subgenomic Replicon 
System
Hua Tan, Kenneth Shaw, Hyunsoon Kang, Guangyi Wang, Leonid 
Beigelman, David B. Smith, Lawrence M. Blatt, Julian Symons; 
Alios BioPharma, part of the Janssen Pharmaceutical Group. South 
San Francisco, CA, USA;, South San Francisco, CA
Background: Nucleotide analogs are emerging as an import-
ant component of interferon (IFN)-free combination therapies 
for the treatment of chronic hepatitis C (CHC) . AL-335, a 
novel monophosphate prodrug of a uridine based nucleotide 
analog, has been identified as a potent inhibitor of NS5B-di-
rected HCV RNA replication in the cell based replicon system . 
In this study, inhibition of the HCV replicon by AL-335 was 
examined in pairwise combinations with over 15 compounds 
either registered for CHC or currently in clinical development . 
In addition, triple combination studies were conducted with 
AL-335 together with the HCV NS3/4A protease inhibitor, 
TMC-435 (simeprevir; SMV) and the investigational NS5A 
inhibitor, ACH-3102 (odalasvir; ODV) . Methods: Studies were 
performed using a Huh-7 cell line expressing a Firefly lucifer-
ase-encoding HCV 1b subgenomic replicon . Compounds were 
added to cells in a checkerboard fashion and inhibition of 
HCV replication measured by luminescence . For triple com-
binations, compounds were added as above with the third 
compound added at a fixed concentration . Data were ana-
lyzed using two drug interaction models; Isobologram analysis 
using the Loewe additivity model and the Bliss-Independence 
model using Pritchard’s MacSynergy II . Results: In the HCV 1b 

replicon, AL-335 exhibits potent antiviral activity with an EC50 
of 80 nM . When tested in pairwise combinations with repre-
sentative members of the NS3/4A protease inhibitors, NS5A 
inhibitors, nucleoside/tide and non-nucleoside polymerase 
inhibitors, cyclophilin A inhibitors, type I and type III IFN’s or 
RBV, AL-335 demonstrated significant synergy (>100 μM2%), 
synergy (25-100 μM2%) or additivity (0-25 μM2%), no antago-
nistic effects were observed . Combination of AL-335 and ACH-
3102 exhibited significant synergy with a synergy volume of 
105 μM2% . Significant synergy was also observed for AL-335 
combinations with TMC-435 (151 μM2%) . AL-335 triple com-
bination studies were conducted together with ACH-3102 and 
TMC-435 . Combination of AL-335/ACH-3102/TMC-435 
exhibited the greatest synergy with a synergy volume of 230 
μM2% . Conclusions: IFN-free therapy for CHC requires a com-
bination of compounds with different mechanisms of action . 
AL-335, demonstrates an in vitro antiviral profile that suggests it 
may become an important component of IFN-free combination 
therapy . To this end, AL-335 is currently advancing in human 
clinical trials for CHC in combination with SMV and ODV .
Disclosures:
Kenneth Shaw - Employment: Johson and Johson
Hyunsoon Kang - Employment: Roche 
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David B . Smith - Employment: Janssen; Stock Shareholder: Janssen
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Towards a Single Treatment Cure for HCV: Reformula-
tion of the Pan-genotypic NNI GSK2878175 as a Long 
Acting Parenteral (LAP) and In Vivo Proof of Concept
Martin Leivers1, Clint Jones2, Pratik Saha2, Rahul Shukla2, Steve 
S. Englehart2, Joseph Kim3, Dickens Theodore1, Zhi Hong1, Sujata 
Patel2, Jaydevan Thekele2, Kitaw Negash2, Kelong Han2; 1Liver 
Unit, GSK, RTP, NC; 2GSK, Philadelphia, PA; 3Parexel, RTP, NC
Background and aims: GSK2878175 is a pan-genotypic NNI 
(non-nucleoside inhibitor of NS5b) which has demonstrated 
potent anti-HCV effects in a phase 1b study from an oral formula-
tion . Here we describe the reformulation as a long acting paren-
teral dosing in preclinical species and modeling which predicts 
sufficient duration of antiviral exposure in humans following 
a single treatment . Methods: Crystalline GSK2878175A was 
milled to reduce particle size and formulated with excipients to 
produce a stable suspension . Subcutaneous and intramuscular 
injections of the suspension formulation in two preclinical spe-
cies yielded PK results and release kinetics of the compound . 
This was then extrapolated to generate predicted human expo-
sures following a single parenteral dosing of GSK2878175 . 
Results and discussion: To successfully formulate a compound 
as a long acting parenteral (LAP), the drug candidate should 
possess the following attributes: 1) low solubility; 2) low daily 
dose; 3) low intrinsic clearance . GSK2878175A has all three 
attributes, which led us to further explore this reformulation . 
Using the most stable crystalline form of drug, micron- and 
nano-sized GSK2878175A suspensions were prepared . The 
formulations contained vehicle, stabilizer, tonicity agent and 
buffer which resulted in stable suspensions that were demon-
strated to be both processable and sterilizable with gamma 
irradiation . These formulations were administered to mice and 
dogs via intramuscular (IM) and subcutaneous (SC) routes and 
the plasma concentrations measured . Apparent half-lives from 
the LAP formulation were >10x longer than that seen from oral 
dosing . Using the intrinsic clearance rates from those species, 
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the rate of input (i .e . dissolution) from the LAP injection was 
calculated . That input rate was then modeled to the human PK 
parameters calculated from the previously disclosed phase 1 
study of orally administered GSK2878175 . These resulted in 
predicted plasma concentrations from a single 400-800mg 
administration of GSK2878175 LAP which could suppress 
HCV for 6-12 weeks . Conclusions: GSK2878175A was refor-
mulated as a long acting parenteral formulation . Preclinical PK 
studies predict that sustained antiviral concentrations will be 
possible following a single treatment in human . Clinical trials 
of GSK2878175A LAP in combination with another long act-
ing agent are will be tested to assess if robust single treatment 
cures for HCV are possible .
Disclosures:
Martin Leivers - Employment: GSK
Dickens Theodore - Employment: GlaxoSmithKline; Stock Shareholder: 
GlaxoSmithKline
Zhi Hong - Board Membership: ViiV Healthcare, Qura Therapeutics; Employ-
ment: GSK
The following people have nothing to disclose: Clint Jones, Pratik Saha, Rahul 
Shukla, Steve S . Englehart, Joseph Kim, Sujata Patel, Jaydevan Thekele, Kitaw 
Negash, Kelong Han

1456
Pharmacokinetics (PK), safety and tolerability of the 
2- and 3-direct acting antiviral (DAA) combination of 
AL-335, odalasvir (ODV) and simeprevir (SMV) adminis-
tered once-daily (QD) in healthy volunteers (HVs)
Thomas Kakuda1, Matt McClure1, Chris Westland1, Jennifer 
Vuong1, Marie-Claude Homery2, Gwendoline Poizat2, Laure 
Viguerie2, Caroline Denot2, Alain A. Patat2, Qingling Zhang1, 
James Hui3, David Apelian3, David B. Smith1, Sushmita Chanda1, 
John Fry1; 1Alios BioPharma, South San Francisco, CA; 2Biotrial 
International Ltd, Rennes, France; 3Achillion Pharmaceuticals, Inc, 
New Haven, CT
 BACKGROUND: AL-335 is an investigational uridine nucleo-
tide analog prodrug with potent activity against HCV NS5B . 
ODV is a potent investigational NS5A inhibitor . SMV is an 
approved NS3/4 HCV protease inhibitor . The PK and short-
term safety and tolerability of AL-335, ODV and SMV was eval-
uated to determine if any dose adjustments are required when 
coadministered . METHODS: A Phase-1, open-label, two-group, 
fixed-sequence study (AL-335-602: NCT02512562) was con-
ducted in 32 HVs . In both Groups, 16 HVs received AL-335 
800mg QD on Days 1–3, 11–13 and 21–23 . In Group 1, 
HVs also received SMV 150mg QD on Days 4-23 and ODV 
150mg on Day14, and 50mg QD on Days 15-23 . In Group 
2, HVs also received SMV 150mg QD on Days 14-23 and 
ODV 150mg on Day 4, and 50mg QD on Days 5-23 . For 
both Groups, PK over 24 hours was evaluated on Days 3, 
10, 13, 20 and 23 . Plasma concentrations of AL-335 (prod-
rug), ALS-022399 (monophosphate precursor), ALS-022227 
(parent nucleoside), ODV and SMV were measured, as appro-
priate, using validated LC-MS/MS methods . PK parameters 
were calculated using non-compartmental analysis (Winnon-
lin) . Safety and tolerability were monitored throughout the 
study . RESULTS: 31 HVs completed the PK analyses; 1 HV 
withdrew on Day 2 prior to any PK evaluation . ODV, SMV, 
and ODV+SMV increased AL-335 AUC24h 4-, 3-, and 7- to 
8-fold, respectively; ALS-022399 AUC24h increased 2-, 2-, 
and 3-fold, respectively . SMV had no effect on ALS-022227 
AUC24h whereas ODV±SMV increased ALS-022227 AUC24h 
1 .5-fold . AL-335 had no effect on ODV or SMV PK . ODV and 
SMV AUC24h increased 1 .5- to 2-fold when coadministered 
irrespective of AL-335 coadministration . AL-335, ODV, and 
SMV given alone, and in 2- or 3 drug combinations, were well 

tolerated . There were no serious adverse events (AE) . 3 HVs 
discontinued study drug prematurely; 2 due to personal rea-
sons and 1 due to an unrelated AE (tooth abscess) . AEs were 
mild (n=20) or moderate (n=6), the most commonly reported 
AEs (≥2 events) were fatigue and diarrhea/soft feces which 
were not considered clinically significant . No clinically signif-
icant laboratory, ECG, vital sign, or physical exam findings 
suggestive of a safety concern were identified . CONCLUSION 
AL-335 had no effect on ODV or SMV PK . ODV and SMV, 
when administered independently or in combination, increased 
AL-335 and ALS-022399 exposures but only ODV increased 
ALS-022227 exposure . ODV and SMV also increased expo-
sure of each other . Overall the 2-3 drug combination was safe 
and well tolerated . Lower doses of ODV and SMV are recom-
mended when coadministered . A dose-finding study of AL-335, 
ODV±SMV in HCV-infected patients is ongoing (AL-335-604: 
NCT02569710) .
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Thomas Kakuda - Employment: Alios BioPharma; Stock Shareholder: Johnson & 
Johnson
Chris Westland - Employment: Alios Biopharma; Stock Shareholder: Alios Bio-
pharma
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David Apelian - Employment: Achillion; Patent Held/Filed: Achillion; Stock Share-
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1457
Prevalence of Pre-Existing HCV Resistance-Associ-
ated Variants and Impact on Treatment Outcome with 
RG-101 in Combination with Direct Acting Antivirals in 
HCV Genotype 1 and 4 Infected Patients
Steven Neben, Adam Pavlicek, Amy Patick, Michael Huang; Reg-
ulus Therapeutics, San Diego, CA
Background and aims: RG-101 is a novel hepatocyte-targeted 
oligonucleotide that potently inhibits the HCV-dependent host 
factor microRNA-122 . In a Phase 1 clinical study, RG-101 
showed a good safety profile after single or repeated doses 
and no drug-drug interaction with the NS3/4A protease inhib-
itor simeprevir (SMV) in healthy volunteers, and rapid and 
sustained anti-viral activity with greater than 4 log10 IU/ml 
mean reduction 4 weeks after a single subcutaneous (SC) dose 
in HCV genotype (Gt) 1, 3, and 4 patients . In this follow-on 
Phase 2 study, we evaluate the efficacy and safety of “sand-
wich” combination regimens consisting of two monthly doses 
of RG-101 given SC with either SMV, daclatasvir (DCV), or 
ledispavir/sofosbuvir (LDV/SOF) for 4 weeks . Here we report 
on the prevalence of baseline (BL) resistance- associated vari-
ants (RAVs) in patients with sustained virologic response (SVR) . 
Methods: Treatment naïve, non-cirrhotic patients with Gt 1 or 
4 HCV infection received a 2 mg/kg SC injection of RG-101 
on Day 1, with 4 weeks of oral DAA, followed by a second 2 
mg/kg SC injection of RG-101 on Day 29 . SVR was defined 
as an HCV RNA level below the lower limit of quantification 
(LLOQ) using the Abbott RealTime HCV Assay (LLOQ = 12 
IU/mL) . Population-based sequencing to detect RAVs in HCV 
NS3/4A, NS5A, and NS5B gene regions, and mutations in 
5’ untranslated region (UTR) was performed on all pre-treat-
ment baseline (BL) samples . Results: 79 patients were random-
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ized to each of the 3 DAA arms . Sustained virologic response 
through 12 weeks following treatment (SVR12) was achieved 
in 27/27 (100%), 26/27 (96 .3%), and 22/24 (91 .7%) of 
patients treated with RG-101 + LDV/SOF, RG-101 + SMV, 
or RG-101 + DCV, respectively . BL sequence was available 
for 78/79 patients . 22% of patients had baseline mutations 
at NS5A, NS5B, or NS3/4A regions which may confer resis-
tance to DAAs . No baseline mutations were detected in the 
5’UTR where RG-101 activity could be affected . Conclusions: 
Among patients with known BL RAVs, where reduced efficacy 
might be expected with DAA alone or in combination with 
other DAAs, ribavirin, or interferon, RG-101 in combination 
with DAAs achieved high virologic response rates and may 
provide protection against emergence of resistant virus .

Summary of Baseline Sequencing Data

Disclosures:
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1458
Effective Prevention of Direct-acting Antiviral-resistant 
Hepatitis C Virus by Combination with Anti-miR-122 
Therapy in Cell Culture
Tetsuro Shimakami, Fanwei Liu, Kazuhisa Murai, Takayoshi 
Shirasaki, Masao Honda, Shuichi Kaneko; Gastroenterology, 
Kanazawa University, Kanazawa Ishikawa, Japan
Background & Aims: The standard therapy for HCV-infected 
patients has been changed to interferon-free direct acting-an-
tivirals (DAA) . However, treatment failure due to DAA-re-
sistant mutants has increasingly become a crucial issue . 
MicroRNA-122 (miR-122) is a highly abundant miRNA that 
is expressed specifically in the liver and boosts HCV replica-
tion Therefore, sequestration of miR-122 by antisense oligonu-
cleotides (oligo) targeting miR-122 has been proved to show 
long-lasting suppression of viral replication without evidence of 
resistance mutations in vivo and in vitro . The aim of this study 
is to examine if anti-miR-122 therapy can prevent emergence 
of DAA-resistant mutants when combined with DAA . Methods: 
First, we treated wild-type HCV-replicating cells with several 
combinations of different concentrations of anti-miR-122 and 
one of several DAAs (simeprevir, daclatasvir, or sofosbuvir) . 
We also determined the impact of combination treatment with 
anti-miR-122 and DAA on well-known DAA-resistant mutants . 
Second, we treated HCV-replicating cells under the following 
conditions for 2-3 weeks: (1) mock, (2) DAA, (3) anti-miR-122, 
and (4) DAA plus anti-miR-122 . The concentrations of the DAAs 
were gradually increased, starting from their half-maximal 
effective concentration (EC50), and anti-miR-122 was set to its 
EC50 . Then, we determined the HCV RNA amount and amino 
acid sequence . Results: Combination treatment of anti-miR-122 
with DAA showed additive or synergistic antiviral effects . The 
simeprevir EC50 values of simeprevir-resistant mutants were 
significantly decreased by the combination of simeprevir 
with anti-miR-122 . A similar EC50 reduction in daclatasvir-re-
sistant mutants was achieved by combining daclatasvir with 
anti-miR-122 . The combination treatment of HCV-replicating 

cells with DAA and anti-miR-122 sharply reduced HCV RNA 
amounts and completely eliminated HCV . Conversely, DAA sin-
gle treatment with simeprevir or daclatasvir reduced HCV RNA 
levels at first but the levels rebounded . DAA-resistant mutants 
were less frequently observed with the combination treatment 
than with the DAA single treatments . Conclusions: The addition 
of miR-122 antagonism to DAA single treatment showed an 
additive or synergistic antiviral effect and helped to completely 
eliminate HCV without the presence of DAA-resistant mutants .
Disclosures:
Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., Co ., 
Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., Inc, 
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Hepatitis due to HBV reactivation in chronic hepatitis 
B and C co-infected Chinese treated with direct-acting 
antivirals
Cheng Wang1,2, Dong Ji3,4, Jing Chen1, Huiming Liu5, Jun Ge2, 
Xiaoyong Zhang2, Qing Shao3, Bing Li3, Vanessa Wu1, April 
Wong1, Yudong Wang1, Lei Lu1, Zheng Zhang6, Jian Sun2, Jin-
lin Hou2, Guofeng Chen3, George Lau1,3; 1Division of Gastro-
enterology & Hepatology, Humanity & Health Medical Centre, 
Hong Kong, Hong Kong; 2State Key Laboratory of Organ Failure 
Research, Guangdong Provincial Key Laboratory of Viral Hepatitis 
Research, Department of Infectious Diseases, Nanfang Hospital, 
Southern Medical University, Guangzhou, China; 3Second Liver 
Cirrhosis Diagnosis and Treatment Center, 302 Hospital, Beijing, 
China; 4Liver failure treatment and research centre, 302 Hospital, 
Beijing, China; 5Department of Medicine, Xixi Hosipital, Hang-
zhou, China; 6Institute of Translational Hepatology, 302 Hospital, 
Beijing, China
Background and Aims:  Hepatitis due to hepatitis B virus (HBV) 
reactivation has been reported in chronic hepatitis C (CHC) 
patients co-infected with HBV, treated with direct-acting anti-
viral (DAAs) agents . We examine the incidence and immuno-
logical mechanism of hepatitis due to HBV reactivation during 
pan-oral DAAs anti-HCV therapy in an HBV endemic area . 
Methods: In this observational prospective study, a Chinese 
CHC cohort (n=327) treated with pan-oral DAAs were evalu-
ated . HBV serology was determined in all patients and occult 
HBV infection (OBI) was defined as hepatitis B surface anti-
gen (HBsAg) negative and serum HBV DNA positive by nested 
polymerase chain reaction . We monitor the development of 
hepatitis in all patients . HBV reactivation was determined by 
measuring HBV DNA and HBsAg status in serial serum samples 
collected two weekly during DAAs treatment and then four 
weekly post-treatment till week 12 . Multivariate Cox propor-
tional hazard analysis was used to determine the risk factors 
associated with hepatitis . Serial serum samples from HCV/
HBV co-infected patients with hepatitis were used for further 
cytokine analysis . Chemokines (including Eotaxin, MIP-1β, 
TARC, IP-10, MCP-1, MDC, and MCP-4) and proinflammatory 
cytokines (including IFN-α, IL-1β, IL-2, IL-6, IL-8, IL-10, IL-12p70 
and TNF-α) were measured using ProcartaPlex Analyst 1 .0 . 
Results: Among 327 CHC patients treated with pan-oral DAAs, 
ten (3 .1%) patients suffered from hepatitis, and three of them 
(30%) were due to HBV reactivation (anicteric hepatitis/icteric 
hepatitis/hepatic failure: 1/1/1) . Baseline positive HBsAg was 
a strong risk factor of hepatitis (hazard ratio =15 .0, p<0 .001) 
during DAAs treatment . In patients with hepatitis due to HBV 
reactivation, IP-10, IL-6, IL-8, and IFN-α levels declined rap-
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idly along with the decline of HCV RNA levels . After HCV 
RNA levels became undetectable, HBV virological reactiva-
tion occurred and was followed by the rebound of IP-10, IL-6, 
IL-8, and IFN-α levels . No significant change was observed in 
immune-inhibitory cytokine IL-10 levels . Conclusions: Hepatitis 
related HBV reactivation is not uncommon in HBsAg positive 
chronic hepatitis C patients treated with DAAs . Plasma cytokine 
kinetics illuminated that HCV suppression was accompanied by 
normalization of host immunity followed by HBV reactivation in 
HBV/HCV co-infected patients .
Disclosures:
Jinlin Hou - Consulting: Roche, Novartis, GSK, BMS, Abbovir; Grant/Research 
Support: Roche, Novartis, GSK
The following people have nothing to disclose: Cheng Wang, Dong Ji, Jing 
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1460
Transcriptome wide characterization of polarized mac-
rophages in the setting of HCV/HIV co-exposure
Shadi Salloum1, Nadia Alatrakchi1, Chan Zhou1, Jacinta A. 
Holmes1, Annie J. Kruger1, Anna Lidofsky1, Cynthia Brisac1, Espe-
rance A. Schaefer1, Wenyu Lin1, Alan Mullen1,2, Raymond T. 
Chung1; 1Gastrointestinal Uni, MGH harvard, Boston, MA; 2Stem 
Cell Institute, MGH harvard, Boston, MA
Background: HIV/HCV co-infection accelerates progressive 
liver fibrosis and poses a major health problem . During HIV/
HCV co-infection, macrophages, which are important reser-
voirs for HIV infection, experience polarized activation towards 
two broadly defined states: pro-inflammatory (M1) or anti-in-
flammatory but pro-fibrotic (M2) phenotypes . However, the 
molecular drivers of macrophage polarization after HIV/HCV 
exposure remain elusive . Aims: To define the transcriptome 
profile of macrophages exposed to HCV +/- HIV and com-
prehensively characterize their phenotype beyond binary 
classifications (M1/M2) . Methods: We did RNA-sequencing 
(RNA-seq) and computational analyses based on the RNA-seq 
data for human macrophage cell lines and primary Kupffer cells 
(isolated from HIV/HCV seronegative donors) in the context of 
exposure to HCV +/- HIV . Results: HCV triggered increased 
ARG-1 and CD163 expression (M2 markers) but not CD80 
(M1 marker), confirming the M2 phenotype of activated macro-
phages upon exposure to HCV . HIV/HCV co-exposure induced 
an even stronger M2 phenotype in activated macrophages, 
with greater ARG-1 and CD163 compared to HCV exposure 
alone . CD80 expression was also increased following HIV/
HCV co-exposure, also suggesting an increase in M1 polariza-
tion, which may contribute to greater M2 polarization . Gene 
differentiation analysis and functional enrichment analysis of 
the RNA-seq data showed that HCV +/- HIV exposure upregu-
late coding genes associated with antiviral defense, collagen 
metabolic processes, immune activation and regulation of cell 
apoptosis . Additionally, several candidates for fibrogenesis 
drivers after HCV/HIV co-exposure were suggested . Conclu-
sions: HCV exposure, induces a M2 macrophage phenotype 
that is even more pronounced in the presence of HIV . Our 
finding that genes enriched in several fibrogenic pathways 
are up-regulated following HCV +/- HIV exposure suggests 
a global effect of both infections on generating a profibrotic 
profile in macrophages . The identified candidates may serve 
as novel avenues for anti-fibrotic therapeutic development .
Disclosures:
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1461
COP II trafficking promotes hepatitis C virus entry 
through claudin-1
Peiqi Yin, Leiliang Zhang; MOH Key Laboratory of Systems Biol-
ogy of Pathogens, Institute of Pathogen Biology, Chinese Academy 
of Medical Sciences & Peking Union Medical College, Beijing, 
China
 Background and aims: Claudin-1 is a HCV co-receptor 
required for viral entry . While extensive studies have focused 
on claudin-1 as an anti-HCV target, little is known about how 
surface level of claudin-1 is regulated by host vesicular trans-
port . We sought to determine whether surface level of clau-
din-1 is regulated by COPII transport and determine whether 
COPII is required for HCV entry . Methods: Binding partners of 
claudin-1-tail were identified by GST pull-down followed by 
mass spectrometry . Protein-protein interactions was verified by 
GST pull-down and immunoprecipitation . Celluar localization 
of proteins was evaluated by immunofluorescence . HCV entry 
was assessed by HCV pseudoparticles (HCVpp) and the infec-
tious HCV clone Jc1 . Results: Here we found that claudin-1 
associated with Sec24C, a cargo sorting component of COPII . 
Sec24C was partially colocalized with claudin-1 . The carboxyl 
terminal YV motif in claudin-1 was required for interaction 
between claudin-1 and Sec24C, plasma membrane localiza-
tion of claudin-1, and HCV entry . Blocking COPII transport 
by siRNA or the inhibitor reduced surface level of claudin-1 
and HCV entry . Moreover, inhibition of HCV entry by siRNA 
against claudin-1 was rescued by siRNA-resistant claudin-1 but 
not claudin-1-YV/AA . Conclusions: Our data identified clau-
din-1 as a cargo of COPII transport . By interacting with the 
cargo sorting component of the COPII machinery, claudin-1 is 
transported from ER to Golgi, eventually to plasma membrane . 
Blocking COPII transport will inhibit HCV entry through reduc-
ing surface level of claudin-1 . Our work will shed mechanistic 
insight on how HCV entry is regulated by COPII transport .
Disclosures:
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Selenoprotein P, a liver-derived secretory protein, regu-
lates RIG-I-mediated innate immunity in hepatocytes
Kazuhisa Murai1, Masao Honda1, Tetsuro Shimakami1, Takay-
oshi Shirasaki1, Hirofumi Misu1, Toshinari Takamura1, Stanley M. 
Lemon2, Seishi Murakami1, Shuichi Kaneko1; 1Kanazawa univer-
sity, Ishikawa, Japan; 2University of North Carolina at Chapel Hill, 
Chapel Hill, NC
Objective: Hepatitis C virus (HCV) infection impairs glucose 
metabolism and causes type 2 diabetes (T2D) . Patients with 
chronic hepatitis C (CHC) complicated by T2D tend to show 
impaired innate immunity, as demonstrated by the phenotype 
of interferon (IFN) resistance . Previously, we reported that 
selenoprotein P (SeP), a liver-derived secretory protein, causes 
insulin resistance . In this study, we explored the mechanism of 
impaired innate immunity caused by SeP in patients with CHC . 
Methods: Hepatic gene expression profiles were obtained 
from 91 CHC patients . HepG2 cells were transduced with 
lentiviruses containing 2 different short hairpin RNAs (shRNAs) 
against SeP . Using these cells, immune responses against sev-
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eral pathogens such as HCV-RNA and polyinosinic-polycyti-
dylic acid (PolyI:C) were evaluated by real-time detection-PCR 
and western blotting . PolyI:C was injected into wild-type (WT) 
and Sep knockout (KO) mice and then interferon-stimulated 
gene (ISG) induction was monitored . Results: SeP expression 
was significantly up-regulated in the liver of CHC patients 
compared with non-alcoholic fatty liver disease patients and 
normal liver . Up-regulation of serum SeP was significantly asso-
ciated with the non-sustained virological response outcome of 
PEGylated IFN/ribavirin combination therapy . To examine 
the role of SeP in innate immunity, SeP was knocked down 
in HepG2 cells by shRNA or siRNA . Of note, the expression 
of the IFN-β gene, which was stimulated with HCV-RNA or 
PolyI:C, was significantly enhanced in SeP knockdown cells . 
In vivo, ISG expression following PolyI:C injection was signifi-
cantly increased in the liver of Sep KO mice compared with 
WT mice . By knocking down individual innate immune genes 
(RIG-I, MAVS, IRF3, MDA5, TRIM25, TLR3, TICAM1, etc .), we 
found a RIG-I-mediated pathway was impaired by SeP . We 
investigated whether SeP mRNA interacts directly with RIG-I 
and inhibits RIG-I-mediated signaling . Surprisingly, SeP mRNA 
co-localized with RIG-I in the cytoplasm in the steady state con-
dition and could be co-precipitated by an anti-RIG-I antibody . 
Overexpression of SeP mRNA, in which the protein initiation 
codon was mutated, significantly suppressed IFN-β induction 
caused by HCV or PolyI:C stimulation . These results suggested 
that SeP mRNA, but not SeP protein, regulates the RIG-I-me-
diated immune response . Conclusion: Our data indicate that 
SeP regulates the innate immune response in hepatocytes by 
interacting directly with RIG-I . This novel model would be appli-
cable for the understanding of the impaired immune response 
of patients with non-alcoholic steatohepatitis as well as CHC 
that are complicated with T2D .
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T Cell Functionality in Chronic Hepatitis C Patients 
Treated With the Anti-miR-122 RG-101
Femke Stelma1,2, Meike H. van der Ree1,2, Anthony C. Brown3, 
Marjan J. Sinnige2, J. Marleen D. Vree4, Sophie Willemse1, Paul 
Grint5, Steven Neben5, Paul Klenerman3, Eleanor Barnes3, Neeltje 
A. Kootstra2, Hendrik W. Reesink1; 1Department of Gastroenter-
ology and Hepatology, Academic Medical Center, Amsterdam, 
Netherlands; 2Department of Experimental Immunology, Academic 
Medical Center, Amsterdam, Netherlands; 3Nuffield department of 
Medicine, University of Oxford, Oxford, United Kingdom; 4Depart-
ment of Gastroenterology and Hepatology, University Medical 
Center Groningen, Groningen, Netherlands; 5Regulus Therapeu-
tics, San Diego, CA
Introduction: MicroRNA-122 (miR-122) is an important host 
factor for hepatitis C virus (HCV) replication . Treatment with 
a single subcutaneous injection of RG-101, an oligonucle-
otide targeting miR-122, resulted in a reduction in viral load 
in patients with chronic hepatitis C (CHC) and sustained viral 
load reduction in 3 patients for 76 weeks . In this study, we 
analyzed whether RG-101 therapy was associated with a res-
toration in HCV-specific T cell immunity that could contribute 

to viral load reduction and maintenance of long term viral 
control . Methods: We included 32 CHC patients with HCV 
genotype 1, 3 and 4 in a phase 1 study who received a single 
subcutaneous injection with RG-101 at 2 mg/kg (n=14) and 
4 mg/kg (n=14) . 2 patients in each group received placebo . 
PBMCs were collected at baseline, weeks 2, 8, 20, 28, 52, 
and 76 . Ex vivo, HCV-specific T cell responses were quanti-
fied across the whole HCV genome using genotype specific 
peptides in IFN-γ ELISpot assays, and CD8+ T cell responses 
were determined by HLA-class I multimers in HLA-A2 positive 
patients (n=11) . Results: After RG-101 injection, HCV RNA 
declined in all patients (mean decline at week 2: 3 .27 log10 
IU/mL) . Furthermore in 15/28 patients HCV RNA was < LLOQ 
at week 8 . At baseline, low ex vivo numbers of HCV-specific T 
cells were observed in all patients (0 .0085% of CD8+ T cells, 
range 0 .0-0 .2%) by multimer assays which did not change 
significantly at week 8 (p=0 .23) . At week 8, no differences in 
T cell proportions were observed between patients who were 
HCV RNA negative (0 .0047% of CD8+ T cells n=3) and HCV 
RNA positive (0 .0069% of CD8+ T cells, n=8, p=0 .89) . Over-
all, by week 8 functional T cell IFN-γ responses did not change 
significantly when assessed by ELISpot assay . In patients 
who were HCV RNA < LLOQ at week 8, the median change 
between BL and week 8 was -45 SFU / 10^6 PBMC (range 
-315 to +165 SFU), in patients who were HCV RNA positive 
at week 8, the median change was +10 SFU / 10^6 PBMC, 
range -190 to +498 SFU, p=0 .36) . In addition, no increase in 
T cell responses was observed at later time points, including 
3 patients who were HCV RNA negative for 76 weeks after 
dosing . Conclusions: The magnitude and functionality of ex 
vivo HCV-specific T cell responses does not increase following 
anti-miR-122 RG-101 injection . Our data suggests that the res-
toration of HCV adaptive immunity does not contribute to long 
term HCV viral control following RG-101 therapy .
Disclosures:
Paul Grint - Employment: Regulus Therapeutics
Steven Neben - Employment: Regulus Therapeutics
Hendrik W . Reesink - Consulting: Abbvie, Alnylam, BMS, Gilead, Janssen-Ci-
lag, Merck, PRA-International, Regulus, Boehringer Ingelheim, Roche, R-Pharm; 
Grant/Research Support: AbbVie, BMS, Boehringer Ingelheim, Gilead, Jans-
sen-Cilag, Merck, PRA-International, Regulus, Replicor, Roche
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Reversal of HCV-specific CD8+ T cell exhaustion after 
removal of cognate antigen
Pierre Tonnerre1, Jihad Aljabban1, Damien Tully2, David Bean2, 
Joelle A. Brown1, David Wolski1, Almudena Torres-Cornejo1, 
Maxwell Robidoux1, Daniel Kvistad1, Jenna Gustafson1, Jasneet 
Aneja1, Todd Allen2, Raymond T. Chung1, Arthur Y. Kim3, Georg 
M. Lauer1; 1Gastrointestinal unit, Massachusetts General Hospital 
and Harvard Medical School, Boston, MA; 2Ragon Institute of Mas-
sachusetts General Hospital, Massachusetts Institute of Technol-
ogy and Harvard University, Cambridge, MA; 3Infectious Disease 
Division, Massachusetts General Hospital and Harvard Medical 
school, Boston, MA
Functional virus-specific CD8+ T cells play a pivotal role in 
the outcome of hepatitis C virus (HCV) infection and are indis-
pensable for viral control . In contrast, chronic infection is asso-
ciated with T cell exhaustion and viral escape, enabling viral 
persistence . The introduction of highly effective direct acting 
antivirals (DAA), capable of completely clearing HCV infec-
tion, offers a unique opportunity to investigate T cell recov-
ery after antigen clearance . In this study, 24 chronic HCV 
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patients were treated with DAA for three months . Using HLA 
class I multimers, HCV-specific CD8+ T cells were analyzed 
by flow cytometry before and after DAA treatment . Targeted 
HCV epitopes were sequenced to distinguish T cell responses 
that do and that do not recognize the current hosted virus, 
and CD8+ T cells targeting other virus (CMV, EBV and Flu) 
were also used in order to differentiate TCR stimulation-specific 
from more general effects after termination of chronic infec-
tion . The analysis of intrahepatic HCV-specific CD8+ T cells 
through serial fine needle aspirates (FNA) gained invaluable 
insight into the antiviral immune response in the context of the 
local tissue environment . Extensive immunophenotyping (up 
to 36 markers) of HCV-specific CD8+ T cells find phenotypic 
changes compatible with reversal from T cell exhaustion . Fol-
lowing antigen clearance, peripheral HCV-specific CD8+ T 
cells targeting conserved epitopes showed marked decrease in 
PD1 and CD95 expression . Additionally, there was a decrease 
in cells expressing the terminal exhaustion marker CD39 . There 
was also a dramatic increase in the percentage of HCV-spe-
cific CD8+ T cells expressing CD127 and CCR7, suggesting 
re-differentiation into memory T cells . Such changes were not 
observed in T cells targeting epitopes displaying sequence vari-
ation compatible with viral escape or those targeting control 
antigens . Intrahepatic HCV-specific CD8+ T cells also showed 
a decrease in PD1 and CD39 expression, while we detected 
less change in their memory phenotype . Similar patterns and 
changes were observed for both T cells targeting preserved 
and variant epitopes, suggesting persistent antigen stimula-
tion of all T cells during infection in the liver, most likely by 
the continued generation of viral quasispecies with wild-type 
sequence . Overall, this study defines for the first time the phe-
notypic changes occurring in exhausted T cell after removal of 
antigen, in both the blood and the site of infection . Additional 
studies analyzing changes in T cell function and transcriptional 
analysis of HCV-specific CD8+ T cells from blood and liver are 
currently ongoing .
Disclosures:
Todd Allen - Employment: Sage Therapeutics; Stock Shareholder: Bristol-Myers 
Squibb, Ironwood Pharmaceuticals, Sage Therapeutics
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
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Rapid intrahepatic and peripheral blood HCV RNA 
decline and HCV-specific immune response increase 
during IFN-free DAA therapy in HCV treatment-naïve 
patients
Sonya A. MacParland1,2, Vera Cherepanov1,2, Leen Vijgen4, 
Mohamed Gamil4, Maria Beumont4, Sharon Yoon1, A. K. M. 
Nur-ur Rahman1, Analiza Aquino5, Camelia Capraru2, Mayur 
Brahmania1, Mario Ostrowski1, David K Wong2, Harry L. 
Janssen2, Mark S. Sulkowski3, Jordan J. Feld1,2; 1University of 
Toronto, Toronto, ON, Canada; 2Toronto Centre for Liver Disease, 
McLaughlin-Rotman Centre for Global Health, Toronto, ON, Can-
ada; 3Johns Hopkins University School of Medicine, Bethesda, 
MD; 4Janssen Infectious Diseases BVBA, Beerse, Belgium; 5Mt. 
Sinai Hospital, Toronto, ON, Canada
Background/Aim: Interferon (IFN)-free HCV direct-acting 
antiviral (DAA) treatment regimens lead to rapid HCV RNA 
decline and high rates of sustained virologic response (SVR) . 
This study examined the impact of IFN-free DAA treatment on 
HCV-specific T cell responses and immunophenotypic effects 

in peripheral blood and in the liver of patients . Methods: Nine 
treatment-naïve patients with HCV genotype 1 and fibrosis 
stage 0-2 (defined by FibroSure ≤0 .48 and APRI score ≤1) 
were treated for 6 weeks with sofosbuvir (nucleotide poly-
merase inhibitor), simeprevir (NS3/4A protease inhibitor) and 
daclatasvir (NS5A inhibitor) . Peripheral blood mononuclear 
cells (PBMC) and fine needle aspiration liver biopsies (FNAB) 
were collected at baseline, day 2, week 1, end of treatment 
(EOT) and post-treatment follow-up week 24 . HCV RNA was 
quantitatively measured at all time points in plasma using the 
Roche Cobas Taqman HCV assay v2 .0 (lower limit of quantifi-
cation [LLOQ]=15 IU/mL) and in blood and liver samples using 
the Abbott RealTime HCV assay (LLOQ=12 IU/mL) . HCV-spe-
cific immune responses were evaluated by Enzyme-Linked 
ImmunoSpot (ELISPOT) assay with pools of overlapping pep-
tides spanning the HCV genome . Cell quantities available from 
FNAB samples for assessment of HCV-specific T cell responses 
were low . PBMC and intrahepatic T cell phenotype and exhaus-
tion were evaluated by flow cytometry with markers for CD3, 
CD4, CD8, CD127, Tim-3 and PD-1 . Results: Plasma HCV 
RNA rapidly declined and was <15 IU/mL undetectable in all 
9 patients at EOT . All 9 patients achieved SVR12 and SVR24 . 
HCV RNA also declined in liver tissue but was still detected 
in all 9 patients at EOT (low-level detectable in all 9 patients, 
<LLOQ of 12 IU/mL detectable in 3 patients) . IFN-gamma pro-
ducing HCV-specific T cell responses were detected by ELISPOT 
in blood and liver . Immunophenotyping demonstrated weaker 
hepatic T cell responses during and after treatment compared 
to baseline . This was not associated with increased expres-
sion of markers of T cell exhaustion, although some patients 
showed decreased numbers of viable CD8 T cells . Meanwhile 
HCV-specific T cell responses in the peripheral blood were 
generally weak at baseline and became stronger and broader 
as treatment progressed . Conclusions: With this potent DAA 
combination, all 9 patients achieved SVR with 6 weeks of ther-
apy . However, trace amounts of virus remained detectable 
in the liver at the EOT in these patients who achieved SVR . 
Viral suppression was associated with increased HCV-specific 
T cell responses in the peripheral blood with a concurrent loss 
of HCV-specific responses in the liver, possibly due to loss of 
antigenic stimulation .
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Rapid changes in circulating lipid/lipoprotein and apo-
lipoprotein profiles during daclatasvir and asunaprevir 
therapy in chronic hepatitis C virus, genotype 1b-in-
fected patients
Erika Matsunaga, Kazuhito Kawata, Takeshi Chida, Jyun Itoh, 
Kazuyoshi Ohta, Shin Shimoyama, Satoru Yamazaki, Hidenao 
Noritake, Yoshimasa Kobayashi; Department of Internal Medicine 
II, Hepatology Division, Hamamatsu University School of Medi-
cine, Hamamatsu, Japan
Background: Dyslipidemia including hypocholesterolemia is a 
well-known characteristic feature of chronic hepatitis C virus 
(HCV) infection . HCV utilizes host lipid/lipoprotein metab-
olism at multiple key steps of its lifecycle . However, clinical 
aspects of disturbed lipid/lipoprotein metabolism in chronic 
HCV infection have not been fully clarified . Therefore, we have 
focused on the effects of interferon-free direct acting antivirals 
(DAA) on the dysregulation of lipid/lipoproteins and apolipo-
proteins in patients with chronic HCV infection . Aim: The aim 
of this study was to examine dynamic changes in serum lipid/
lipoprotein and apolipoprotein profiles during interferon-free 
DAA therapy in patients with chronic HCV infection . Meth-
ods: We conducted a retrospective study of 70 patients with 
chronic HCV genotype 1b infection who received daclatasvir 
and asunaprevir combination therapy for 24 weeks . Serum 
lipids/lipoproteins (total-, HDL-, and LDL-cholesterol) and apo-
lipoproteins (apo A-I, apo A-II, apo B, apo C-II, apo C-III and 
apo E) were measured . Liver synthetic function was evaluated 
by measuring serum albumin and cholinesterase . Results: Nine-
ty-six percent (67/70) patients achieved SVR post-treatment at 
week 12 (SVR12); Two patients experienced viral breakthrough 
(VBT) during treatment . One patient had viral relapse (VR) at 
4 weeks after the end of treatment . Serum total-, LDL-, and 
HDL-cholesterol levels began to increase at week 4 of the treat-
ment and continuously increased until the post-treatment fol-
low-up week12, while serum albumin and cholinesterase levels 
significantly increased at week 12 of the treatment and at the 
post-treatment follow-up week 12, respectively . Serum apo A-I, 
apo B, apo C-II, and apo C-III levels were significantly higher 
at week 4 of treatment than at baseline . In contrast, serum apo 
A-II and apo E levels were significantly lower at week 4 than at 
baseline . The changes in total cholesterol levels were positively 
correlated with those in apo A-I, apo B, apo C-II or apo C-III 
levels, but not with those in apo A-II and apo E levels for the 
initial 4 weeks of treatment . In patients with VBT or VR, serum 
total-, HDL-, and LDL-cholesterol levels decreased after VBT or 
VR . Similar changes were observed for apo A-I, apo B and apo 
C-III levels, but there were no changes in apo A-II, apo C-II and 
apo E levels . Conclusions: Clearance of HCV using an IFN-free 
antiviral regimen results in rapid changes in circulating lipid/
lipoprotein and apolipoprotein profiles, implicating a direct 
effect of HCV replication on lipoprotein and apolipoprotein-me-
diated lipid metabolism .
Disclosures:
The following people have nothing to disclose: Erika Matsunaga, Kazuhito 
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Global analysis of transcriptional changes in DAA vs. 
IFN-based treatment in chronic HCV identifies several 
shared and different pathways.
Matthew A. Burchill1, Lucy M. Golden-Mason1, Michael G. 
Edwards1, Megan Wind-Rotolo2, Hugo R. Rosen1; 1GI-Hepatol-
ogy, University of Colorado-Denver, Aurora, CO; 2Exploratory 
Clinical and Translational Research, Bristol-Myers Squibb, Law-
renceville, NJ
Chronic HCV infection results in sustained immune activa-
tion in both the periphery and hepatic tissue . Recently, novel 
direct acting antiviral (DAA) regimens have been shown to 
induce rapid and sustained clearance of HCV . As yet to be 
addressed is if DAA treatment-induced eradication of viral RNA 
normalizes the dysregulated antiviral innate immune response 
in patients chronically infected with HCV and if the immune 
consequence of DAA mediated HCV eradication is similar to 
the consequence of pegylated IFNa/ribavirin therapy . Meth-
ods: We used both a prospective cohort of patients treated 
with DAAs and a historical dataset of individuals treated with 
pegylated IFN and ribavirin . Results: First, in 9 patients receiv-
ing DAAs, we found that a regimen of daclatasvir, asunaprevir, 
and BMS-791325 induced not only rapid viral clearance, but 
also a re-setting of antiviral responses in the peripheral blood . 
Specifically, we observed that following treatment with DAAs, 
there was a significant reduction in innate immune activation 
pathways such as IFNa/b, IL1b, TLRs and IFNg via Affymetrix 
microarray and confirmatory RT-PCR . Next, when comparing 
the transcriptional signature of DAA therapy to pegylated IFN 
and ribivirin treatment, we identified several pathways that 
are either shared or are unique to each treatment regimen . 
Not surprisingly, a major difference in the transcriptional pro-
file between these treatment regimens is in the regulation of 
IFN signaling . Interestingly, increased IFN-signaling pathways 
remain elevated up to two months after treatment in patients 
that resolve HCV infection with a 6-month course IFN/ribavirin 
therapy, suggesting that DAA therapy more rapidly resolves 
HCV induced inflammation . Furthermore, our analysis was 
able to identify several significant differences between those 
treatment regimens that are not directly related to the activity 
of the treatment regimen . Specifically, we found that the acti-
vation of T cell responses is increased following DAA therapy 
while these pathways remain dampened during IFN therapy . 
When paired with our previous data documenting the partial 
restoration of T cell phenotype following DAA therapy, these 
results suggest that DAA therapy has a much more positive 
impact on peripheral T cell functions than IFN therapy . Con-
clusions: Collectively, our data demonstrate that the rapid viral 
clearance following treatment with DAAs results in the rebal-
ancing of innate antiviral response in the peripheral blood and 
that DAA therapy may have a more profound effect on the 
innate and adaptive immune responses than previous standard 
of care pegylated IFNa/ribavirin therapy .
Disclosures:
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Hepatitis C virus inhibits tumor suppressor p53 via host 
protein kinase R-dependent mechanisms
Jonathan K. Mitchell1, Benjamin Israelow2, Matthew J. Evans2, 
Stanley M. Lemon1, David R. McGivern1; 1Dept. of Medicine, Uni-
versity of North Carolina, Chapel Hill, NC; 2Icahn School of Med-
icine at Mount Sinai, New York, NY
Background and Aims Hepatitis C virus (HCV) chronically infects 
~185 million people worldwide and is a leading cause of liver 
disease, including hepatocellular carcinoma (HCC) . Despite 
the advent of new, highly effective, direct-acting antiviral ther-
apies, HCV-associated HCC will remain a global problem for 
decades because many of those living with chronic hepatitis C 
are either unaware of their infection or do not have access to 
antiviral therapy . The mechanisms underlying HCV-associated 
carcinogenesis are poorly understood . Some reports suggest 
that HCV proteins can interact with the p53 tumor suppressor 
protein when overexpressed outside the context of viral infec-
tion . However, the functional consequences and biological 
relevance of these interactions remain controversial . Here we 
aim to understand the impact of HCV infection on p53 func-
tion . Methods HepG2 cells express wild-type p53 and support 
HCV replication upon ectopic expression of the HCV co-factor 
microRNA-122 (miR-122), but only a minority of cells become 
infected . To monitor p53 stability and function in HCV-in-
fected cells vs uninfected bystander cells, a multicolor staining 
approach was combined with flow cytometry detection . Results 
Using flow cytometry approaches, we demonstrate that p53 
activation is inhibited specifically within HCV-infected cells but 
not uninfected bystanders . HCV infection blocks p53 accumu-
lation following either DNA damage or inhibition of canonical 
p53 degradation pathways . Up-regulation of p53-dependent 
targets is consequently repressed within HCV-infected cells . 
Surprisingly, expression of the HCV polyprotein in the absence 
of HCV replication fails to inhibit p53 activation, suggesting 
an essential role for viral RNA synthesis in this process . Con-
sistent with this observation, we find that HCV-induced p53 
inhibition is mediated by dsRNA-dependent protein kinase R 
(PKR) . This host kinase is activated within HCV-infected cells, 
wherein it phosphorylates the translation initiation factor eIF2α 
and downregulates protein synthesis by ~50-fold . Ablation of 
PKR by CRISPR/Cas9 deletion restores protein synthesis and 
p53 activation within HCV-infected cells . Conclusions Contrary 
to previous reports, HCV protein expression is insufficient to 
inhibit p53 . Rather, p53 inhibition is mediated by cellular pro-
tein kinase R (PKR), which is activated by HCV RNA replication 
and subsequently suppresses global cellular protein synthesis . 
Overall, our findings represent an important paradigm shift 
in our understanding of how HCV infection influences p53 
function and provide new insight into potential mechanisms of 
HCV-associated carcinogenesis .
Disclosures:
Stanley M . Lemon - Advisory Committees or Review Panels: Merck; Grant/
Research Support: Merck, Gilead; Patent Held/Filed: AbbVie
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MicroRNA-130a regulates HCV and HBV replication 
through a central metabolic pathway
Xiaoqiong Duan1,2, Shilin Li1, Yujia Li1, Baihai Jiao1, Zeng Tu2, 
Xiao Liu2, Jacinta A. Holmes2, Limin Chen1, Wenyu Lin2, Raymond 
T. Chung2; 1Institute of Blood Transfusion, Chinese Academy of 
Medical Sciences and Peking Union Medical College, Chengdu, 
China; 2Gastrointestinal Unit, Massachusetts General Hospital, 
Harvard Medical School, Boston, MA
Background & Aims: HCV infection has been shown to upreg-
ulate microRNA-130a (miR-130a) in HCV infected patient 
biopsies and in HCV infected cultured cells . In our previous 
study, we found over-expression of miR-130a significantly 
inhibited HCV replication . However, the detailed mechanism 
of this effect is not well understood . In this study, we sought 
to identify and characterize miR-130a target genes and to 
explore the mechanisms by which miR-130a regulates HCV or 
HBV replication . Methods: We used bioinformatics software 
including miRanda, TargetScan, PITA and RNAhybrid to pre-
dict miR-130a potential target genes . To validate the target 
genes, dual-luciferase reporter gene assays were performed . 
miR-130a and its target genes were over expressed, knock 
down by siRNA or knocked out by Crispr/Cas9 gRNA respec-
tively . Selected gene mRNAs and their proteins, together with 
HCV, HBV replication in JFH1 HCV-infected Huh7 .5 .1 or HBV 
HepG2 .2 .15 cells were monitored by qRT-PCR, Western blot, 
or ELISA . Results: We identified about 2100 possible target 
genes by bioinformatics analysis . We identified 150 genes 
related to viral pathogenesis and immunity for further qPCR . Of 
these, pyruvate kinase in liver and red blood cell (PKLR), low 
density lipoprotein receptor (LDLR) and IL18 Binding protein 
(IL18BP) were found to be regulated by miR130a overexpres-
sion . Dual Luciferase Gene Report assay specifically confirmed 
that miR130a targets PKLR . We found that miR-130a knocked 
down or knocked out PKLR mRNA, protein levels and HCV rep-
lication in JFH1-infected Huh7 .5 .1 cells . PKLR overexpression 
promoted HCV replication, pyruvate production while PKLR 
siRNA knockdown or gRNA knockout inhibited HCV, HBV 
replication and pyruvate in JFH1 infected Huh7 .5 .1 cells or 
HepG2 .2 .15 supernatant HBV DNA . Supplemental pyruvate 
in culture medium increased HCV and HBV replication and 
rescued HCV and HBV replication knocked down by miR-130a 
and PKLR knockdown . However, we found that miR130a lev-
els were not affected by PKLR overexpression, knocked down, 
knockout, or supplemental pyruvate . Conclusion: miR-130a reg-
ulates HCV or HBV production through its targeting of PKLR 
and its subsequent pyruvate product . Pyruvate is a pivotal inter-
mediate molecule in energy supply and metabolic building 
blocks for cells and virus . Taken together, our data provide evi-
dence to understand key metabolic enzymatic steps subverted 
by HCV and HBV replication and to develop novel therapeutics 
based on these metabolic pathways . Further characterization 
of the PKLR function domains and PKLR interaction with lipid 
metabolism on HCV or HBV replication is warranted .
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Elevated plasma miR-24, miR-223, and PCSK9 levels 
in hepatitis C-infected patients who achieve a treat-
ment-based viral cure
Anastasia Hyrina1, Andrea Olmstead2, Paul Steven3, Mel Kraj-
den4, Edward Tam5, François Jean1; 1Microbiology and Immunol-
ogy, University of British Columbia, Vancouver, BC, Canada; 2BC 
Centre for Disease Control, University of British Columbia, Van-
couver, BC, Canada; 3QIAGEN, Manchester, United Kingdom; 
4BCCDC Public Health Microbiology and Reference Laboratory, 
Canada, Vancouver, BC, Canada; 5LAIR Centre, Vancouver, BC, 
Canada
Hepatitis C virus (HCV) hijacks host lipid metabolic pathways 
as part of its replication cycle . Chronic HCV infection is asso-
ciated with altered metabolism, which both contributes to dis-
ease progression and influences response to therapy . To help 
understand how HCV influences important metabolic pathways 
of chronic liver disease, we investigated the molecular inter-
play between four circulating regulators of lipid homeostasis 
(miR-122, miR-24, miR-223 and proprotein convertase sub-
tilisin/kexin type 9 (PCSK9)) in HCV-infected patients who 
achieved a treatment-based viral cure . Circulating plasma lev-
els of microRNAs were measured at multiple time-points during 
antiviral therapy in individuals achieving sustained virologic 
response (SVR) (n=57), relapsers (n=10), and non-responders 
(n=27) . The concentration of plasma PCSK9 was assessed in 
paired samples before and after treatment in SVR (n=27) and 
relapsers (n=7). We report that miR-24 and miR-223 levels are 
significantly increased in HCV-infected patients who achieve 
SVR (miR-24, p-value < 0 .0001; miR-223, p-value < 0 .0001) . 
In contrast, miR-122 decreased after HCV clearance (p-value 
< 0 .0001), correlating with normalized liver-specific enzymes . 
Quantitative correlation between amounts of circulating miR-24 
and miR-223 was also observed (r=0 .91, p-value ≤ 0 .0001) 
for all patients . Importantly, plasma PCSK9 concentrations are 
significantly upregulated in HCV-infected patients who achieve 
SVR (p-value = 0 .002), suggesting that circulating PCSK9 may 
act to impede viral infection . The modulatory effect of PCSK9 
on HCV infection was also demonstrated in a cell-based sys-
tem of viral infection employing recombinant human wild-type 
PCSK9 and PCSK9 gain- and loss-of-function mutants . Con-
clusion: Together, these results provide the first insights into a 
novel coordinated interplay between three important molecular 
players in lipid homeostasis—lipoprotein-associated miR-24 
and miR-223 and circulating PCSK9— whose regulation are 
affected by HCV infection and treatment-based viral cure .
Disclosures:
Paul Steven - Employment: QIAGEN Manchester Ltd
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Patients failing all-oral interferon-free DAA regimens 
in Spain. Virological characterization of the HCVREsp 
cohort
Ana B. Pérez1, Natalia Chueca1, Jose A. Fernández-Caballero1, 
Daniel Navarro30, Juan Manuel Pascasio2, Javier Salmeron1, 
Ana Martinez-Sapiña3, Miguel Jimenez4, Sergio Reus5, Marta 
Casado6, Silvia Garcia-Bujalance7, Juan Carlos Alados8, Teresa 
Aldámiz-Echevarría9, Francisco Vera10, Antonio Rivero16, Juan 
Pineda11, Dolores Merino12, Jesus Santos13, Miguel García del 
Toro14, Moises Diago14, Pompeyo Viciana2, Marcial Delgado4, 
Mar Masiá15, Antonio Poyato16, Mohamed Omar17, Francisco 
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Joaquin Antón22, Carlos Minguez23, Jesus M. Fernández-Martín24, 
Roberto Alonso-Fernandez9, Angeles M. López-Garrido1, Con-
cepcion Guerrero18, Armando Fernández20, Pedro Antequera25, 
Pedro Reales27, Federico García1; 1Complejo Hospitalario Uni-
versitario Granada, Granada, Spain; 2Hospital Virgen del Rocio, 
Sevilla, Spain; 3Hospital Miguel Servet, Zaragoza, Spain; 4Hos-
pital Universitario Carlos Haya, Malaga, Spain; 5Hospital Uni-
versitario de Alicante, Alicante, Spain; 6Hospital Torrecardenas, 
Almería, Spain; 7Hospital La Paz, Madrid, Spain; 8Hospital de 
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Spain; 11Hospital de Valme, Sevilla, Spain; 12Complejo Hospi-
talario Huelva, Huelva, Spain; 13Hospital Virgen de la Victoria, 
Malaga, Spain; 14Hospital General Valencia, Valencia, Spain; 
15Hospital Universitario de Elche, Elche (Alicante), Spain; 16Hos-
pital Reina Sofía, Cordoba, Spain; 17Hospital Ciudad de Jaen, 
Jaen, Spain; 18HU Puerta del Mar, Cadiz, Spain; 19Hospital 
Alto Guadalquivir, Andujar (Jaen), Spain; 20Hospital de Melilla, 
Melilla, Spain; 21Hospital Virgen de la Arrixaca, Murcia, Spain; 
22Centro Penitenciario Albolote, Granada, Spain; 23Centro Pen-
itenciario Castellón-II, Castellón, Spain; 24Hospital Poniente, El 
Ejido (Almería), Spain; 25Hospital JM Morales Meseguer, Murcia, 
Spain; 26Hospital Costa del Sol, Marbella (Malaga), Spain; 27Hos-
pital de Valdepeñas, Ciudad Real, Spain; 28Hospital Puerto Real, 
Cadiz, Spain; 29Hospital Reina Sofia, Murcia, Spain; 30Complejo 
Hospitalario Universitario Santiago, Santiago de Compostela, 
Spain
Background: In Spain, the rollout of interferon-free treatment 
of HCV infected patients has been implemented since April 
2015 . However, there is no information on the virological 
characteristics of patients that have failed all oral treatment . 
In our study, the prevalence of NS3, NS5A and NS5B HCV 
resistance associated substitutions (RAS) in a large cohort of 
patients failing IFN-free direct antiviral agents (DAAs) regimens 
in Spain (HCVREsp), and their consequences for DAA treat-
ment options were evaluated . Methods: HCVREsp is a pro-
spective multicenter real world cohort enrolling HCV infected 
patients treated with IFN-free DAA regimens at discretion of the 
investigators . For patients failing their DAA regimen, popula-
tion-based sequencing of HCV NS3, NS5A and NS5B genes 
was performed . When available, a baseline serum sample 
was analyzed in parallel . Ultra-deep sequencing in NS5B was 
performed to study mixed infections and to discriminate rein-
fection from relapse . Results: HCVREsp includes 5439 patients 
across Spain, 16 .6% treated with SOF/SIM, 16 .8% with SOF/
DCV, 41 .4% with SOF/LD, and 24 .5% with Paritaprevirritona-
vir/Ombitasvir/Dasabuvir (3D) . We present the data of 138 
failing patients, 83% males, median age 53 (IQR 48-58), 
median log viral load 6 .02 IU/ml (IQR 5 .58-6 .47), 62% GT1, 
19% GT3 and 15% GT4 . 70% of HCV GT1a, 69% of GT1b, 
43% GT3 and 55% GT4 showed RAS . Table 1 shows the 
frequency and characterisitics of RAS in the failing cohort . Of 
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note, no HCV GT3 infected patient failing SOF/LDV showed 
clinically relevant NS5A RAS . Resistance guided retreatment 
with standard regimens approved in Europe was possible for 
10-55% with 3D/2D, 13-89% with SOF/NS5A, and 50-100% 
with SOF/SIM . Discordant genotyping from baseline data was 
observed in 14/138 (10%) patients; one mixed infection (65% 
GT1a + 35% GT3), and 4 cases of possible reinfection (one 
confirmed) were recorded . Conclusions: In this large Spanish 
HCV Resistance cohort RAS were found in 56–92% of patients 
failing DAA regimens . In contrast to HCV genotypes 1a & 1b, 
genotypes 3 & 4 were less prone to the development of RAS, 
especially GT3 infected patients failing the SOF/LDV combina-
tion . Discordant genotype call was a frequent event, and mixed 
infections and intra- and inter- subtype/genotype reinfection 
also occurred .

Characteristics and frequency of RAS detected . Retreatment 
options (resistance guided)
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1472
Intrahepatic Th17/Treg interplay related to fibrosis in 
Chronic Hepatitis C
Daniela A. Rios4, Silvia E. Frias1, Elena De Matteo4, Eduardo 
G. Mullen2, Paola C. Casciato3, Omar Galdame3, Beatriz M. 
Ameigeiras1, Carlos E. Brodersen5, Pamela Valva4, Maria Vic-
toria Preciado4; 1Liver Unit,Hospital Ramos Mejía, Buenos Aires, 
Argentina; 2Pathology Division, Hospital Italiano de Buenos Aires, 
Buenos Aires, Argentina; 3Liver Unit, Hospital Italiano de Buenos 
Aires, Buenos Aires, Argentina; 4Laboratory of Molecular Biology, 
Pathology Division, Hospital de Niños Ricardo Gutiérrez, CABA, 
Argentina; 5Liver Unit, Hospital General de Agudos Carlos G. 
Durand, Buenos Aires, Argentina
Regulatory CD4+ T cells (Tregs) are considered to affect HCV 
infection outcome, but little is known about the effect of Th17/
Treg interplay and other T cell subpopulations . Our aim was 
to explore liver microenvironment with its peripheral blood 
(PB) reflex to elucidate their role in Chronic Hepatitis C (CHC) 
pathogenesis . Liver biopsies and concomitant PB samples from 
27 adult CHC patients treatment naïve [median(range)=52yr 
(32-72)] were analysed . The frequency (lymphocyte+/total lym-

phocyte) of T cytotoxic (Tc) and T helper (Th) cells as well as 
Th subpopulations (Treg, Th17, Th1) were determined in for-
malin-fixed biopsies and PB samples by immunohistochemis-
try or flow cytometry, respectively . PB samples of uninfected 
donors were also included . IL10, IL17, TGFβ, IL6, IFNγ and 
TNFα mRNA expression levels were quantified in fresh liver 
biopsies by RT-qPCR . The results were integrated and eval-
uated in the context of liver damage . No difference in lym-
phocyte population frequency in PB were depicted between 
patients and donors; they were not associated with liver dam-
age either . There were no correlation between compartments 
(PB vs liver) for each population . Intrahepatic lymphocytes in 
portal/periportal infiltrates showed Th predominance (Th>Tc> 
Treg>Th1>Th17) . Treg was the most frequent Th subpopulation 
[0 .15 (0 .02-0 .29)] and displayed association with lower fibro-
sis stages (p=0 .02); in turn Th17 was the less frequent [0 .07 
(0 .01-0 .26)] . The Th17/Treg correlated with higher fibrosis 
stages (p=0 .03, r=0 .45) . In relation to cytokine liver micro-
environment, IL10 higher levels were associated with lower 
fibrosis stages (p=0 .03) but did not correlate with Treg fre-
quency . IL17 was detected in a very low level only in few 
samples . The ratios TGFβ/IL6 and Th17/Treg positively cor-
related each other (p=0 .005, r=0 .6) . IFNγ, TNFα and TGFβ 
showed positive correlation each other (all p<0 .05) and were 
associated with hepatitis severity (all p<0 .05) . CHC turned out 
to be a localized inflammatory process since PB compartment 
did not mimic the liver scenario . The interplay between intra-
hepatic Treg and Th17 participated in fibrogenesis, due to the 
Th17/Treg positive correlation with fibrosis . Although TGFβ 
and IL6 presence and the Th17 inflammatory trait, the Th17 
low frequency and the scant IL17 expression detracted from a 
significant role in liver damage . Instead, Treg predominance 
denoted a regulatory liver microenvironment acting by IL10 
secretion since both showed an association to lower fibrosis 
stages . Besides, IFNγ, TNFα and TGFβ are interrelated and 
may regulate hepatitis severity . In conclusion, the regulatory 
microenvironment attempts to slow down CHC progression .
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Increased duodenal iron absorption through up-regula-
tion of ferroportin 1 due to decrement of serum hepcidin 
in patients with chronic hepatitis C
Koji Miyanishi, Masanori Sato, Shingo Tanaka, Akira Sakurada, 
Hiroki Sakamoto, Yutaka Kawano, Masayoshi Kobune, Junji Kato; 
Department of Medical Oncology and Hematology, Sapporo Med-
ical University, Sapporo, Japan
Background and aim: Hepatic iron accumulation is generally 
increased in chronic hepatitis C (CHC) liver . However, the pre-
cise mechanism of iron accumulation in the CHC liver remains 
unclear . Hepcidin is a 25-amino acid peptide primarily synthe-
sized by hepatocytes . Hepcidin regulates serum iron level . In 
the duodenum, dietary iron is transported to enterocytes by the 
divalent metal transporter 1(DMT1) . After entering enterocytes, 
iron is stored in ferritin or transferred to the portal blood by the 
basolateral exporter ferroportin 1(FPN) . FPN transports iron 
from the duodenum to the serum . Hepcidin is thought to act on 
macrophages by regulating iron efflux and storage, and on the 
duodenum by inhibiting iron absorption . No study has investi-
gated the dynamics of iron absorption in patients with CHC . In 
this study, we evaluated iron absorption from the gastrointes-
tinal tract in patients with CHC . We measured the expression 
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of a panel of molecules associated with iron absorption in the 
duodenum and serum hepcidin level to analyze the mechanism 
of iron accumulation in the CHC liver . Methods: We recruited 
34 patients with CHC and 9 patients with chronic gastritis who 
not feature Helicobacter pylori infection or a disorder of iron 
metabolism as controls . An oral iron absorption test (OIAT) was 
used, in which 100 mg of sodium ferrous citrate was adminis-
tered to each individual and blood samples were taken after 
15 to120min . The serum level of hepcidin-25 was measured by 
liquid chromatography-tandem mass spectrometry . DMT1 and 
FPN mRNA was measured by RT-PCR . DMT1 and FPN protein 
was analyzed by Western blot . The samples were obtained 
duodenum biopsy tissues from each CHC patients and con-
trol . In vitro experiment, Caco-2/TC7 cells were incubated on 
Costar transwell (0 .4μm pores) for 21days . After serum starva-
tion, cells were cultured with each concentration of hepciein 
for 3 days . Results: The OIAT showed that absorption of iron 
from the gastrointestinal tract was increased significantly in 
CHC patients, compared to control subjects (p<0 .001) . Serum 
level of hepcidin-25 in the CHC group was significantly low 
(p=0 .031) . Compared to the controls, duodenal FPN mRNA 
expression levels in patients with CHC were significantly 
up-regulated (p=0 .020) and DMT1 mRNA expression levels in 
CHC groups showed no significant difference . The FPN mRNA 
levels and protein levels increased significantly in Caco-2/
TC7 cell monolayers cultured in transwells with hepcidin . Con-
clusions: These results indicated that lower serum hepcidin-25 
level might up-regulate not only FPN protein expression but 
also FPN mRNA expression in the duodenum and cause iron 
accumulation in patients with CHC .
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HCV-NS2 protease induces growth arrest in Huh7 cells, 
accompanied by aberrant nuclear localization of E-cad-
herin and increased WNT1 expression suggestive of 
epithelial to mesenchymal transition state
Manish C. Choudhary1, Javed Akhtar2, Archana Rastogi3, Rhisita 
Nath2, Vidhya Natarajan2, Ekta Gupta1, Nirupma Trehanpati2, 
Gayatri Ramakrishna2, Shiv K. Sarin4; 1Virology, Institute of Liver 
and Biliary Sciences, New Delhi, India; 2Molecular and Cellular 
Medicine, Institute of Liver and Biliary Sciences, New Delhi, India; 
3Pathology, Institute of Liver and Biliary Sciences, New Delhi, 
India; 4Hepatology, Institute of Liver and Biliary Sciences, New 
Delhi, India
Background and Aim: HCV Genotype 3 is more difficult to 
treat with DAA and is an important risk factor for development 
of HCC . Role of NS2 cysteine protease is least studied espe-
cially with its effects on the host cellular functions . As cellular 
cysteine proteases actively participate in epithelial to mesen-
chymal transition (EMT) in tumor cells, we investigated the role 
of HCV-NS2 in regulation of EMT process in Huh7 clls . Patients 
and Methods: HCV-RNA was isolated from post-liver transplant 
serum sample of 50 year female patient infected with HCV 
G3a . HCV-NS2 was amplified and cloned in pEGFP-C3 vector 
and transfected in Huh7 cells . Stable cell clones expressing 
either the vector (C3) or HCV-NS2 were monitored for growth 
and expression of EMT markers by cytochemistry and qPCR . 
HCV infected liver biopsies were studied for EMT markers by 
qPCR . Results: HCV-NS2 showed a pan-cytoplasmic localiza-
tion and resulted in slower growth of Huh7 cells . HCV-NS2 
cells showed fewer number of cells in “S” phase and when sub-

jected to synchronization, showed delayed entry into S-phase . 
Growth inhibition was reflected by fewer colony numbers on 
soft agar assay . While the HCV-NS2 expressing cells did not 
show any overt mesenchymal type of phenotypic change, they 
showed nuclear localization of E-Cadherin compared to its 
expression on the membrane in C3 cells . Zeb1, a transcription 
factor controlling E-Cadherin expression was cytoplasmic in 
HCV-NS2 expressing cells, but was nuclear in C3 cells . Local-
ization patterns of other EMT makers such as Zo1, Slug, Snail, 
and β-catenin remained unaffected  . A significant increase in 
expression of WNT1 was seen in HCV-NS2 expressing cells 
and in HCV infected fibrotic liver tissue (P<0 .05) . Conclusions: 
HCV-NS2 protease show growth inhibition due to delay in 
cell cycle entry . HCV-NS2 protease appears to modulate EMT 
like phenomenon by regulating the WNT1/E-cadherin axis, 
as it influences expression and localization of molecular mark-
ers such as E-Cadherin, its transcriptional regulator Zeb1 and 
WNT1, indicative of an EMT like transition state .

Disclosures:
The following people have nothing to disclose: Manish C . Choudhary, Javed 
Akhtar, Archana Rastogi, Rhisita Nath, Vidhya Natarajan, Ekta Gupta, Nirupma 
Trehanpati, Gayatri Ramakrishna, Shiv K . Sarin

1475
HCV Cure: Increases Body Weight and Liver Fat Content
Dost Sarpel1, Isaac Wasserman2, Adiba Azad3, Alyson Harty4, 
Ponni V. Perumalswami1, Thomas Schiano1, Andrea D. Branch1, 
Douglas T. Dieterich1; 1Liver Diseases, Icahn School of Medicine at 
Mount Sinai, New York, NY; 2Icahn School of Medicine at Mount 
Sinai, New York, NY; 3Internal Medicine, Icahn School of Medi-
cine at Mount Sinai, New York, NY; 4Institute of Liver Medicine, 
Mount Sinai Hospital, New York, NY
Background: FibroScan with Controlled Attenuation Parameter 
(CAP) offers a novel, non-invasive means of assessing steatosis 
along with liver stiffness . We previously reported that hepatitis 
C virus (HCV) cure is accompanied by an increase in body 
mass index (BMI, Chekuri et al ., PlosOne, in press) . The impact 
of sustained virologic response (SVR) on steatosis remains to be 
described . Objective: To measure changes in BMI, body weight 
and liver fat content in patients who achieve SVR after HCV 
treatment with direct acting antiviral drugs . Methods: Demo-
graphic, virologic and anthropometric data were collected on 
all adult patients with pre-treatment (Tx) and post-SVR weight 
and CAP measurements who were treated for chronic HCV at 
Mount Sinai between July 2015 and May 2016 . Liver stiffness 
and liver fat content were measured by transient elastography 
(TE) in combination with CAP (a validated method for assessing 
hepatic steatosis) . Overweight and obesity were defined by a 
body mass index (BMI) of 25 .0 – 29 .99 kg/m2 and >30 .0 kg/
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m2, respectively . Cirrhosis was defined by a FibroScan score ≥ 
12 .5 kPa . Pre-Tx and post-SVR weights, CAP scores, BMI, and 
proportion of cohort with advanced steatosis (CAP≥300 dB/m) 
were compared using paired t-tests, while correlation between 
percent weight and percent CAP changes was calculated using 
Spearman’s rank coefficient . Results: Fifty-three patients were 
included; 66% (n=35) were male, and the median age was 
56 years (range 27-77) . Eight (15%) were co-infected with 
HIV and 23% (n=12) were cirrhotic . Most (n=48) patients had 
genotype 1 infection, three had genotype 3 and two had gen-
otype 4 . Median pre-Tx BMI was 25 .9 kg/m2 (range 18 .1-
39 .1), and median pre-Tx CAP score was 233 dB/m (range 
100-381) . SVR was associated with a median weight gain of 
4 (range -16 - +17) pounds, increase in BMI of 0 .64 kg/m2 
(range -2 .93 - +3 .33) and increase in CAP of 20 dB/m (range 
-71 - +233) (all p<0 .01) . There was a net increase of 22% in 
patients with steatosis, 11% with advanced steatosis and 4% 
with obesity . Changes in weight were positively correlated 
with changes in liver fat (p=0 .028) . There was no correlation 
between change in liver stiffness and weight change or CAP 
change . In males, SVR was associated with a median weight 
gain of 4 pounds (range -13 - +17), increase in BMI of 0 .7 
kg/m2 (range -1 .4 – 3 .33) and an increase in CAP of 25 
dB/m (range -71 - +128) (all p<0 .01) . These parameters did 
not change significantly in females . Conclusion: HCV cure is 
accompanied by modest increases in, BMI, weight, and liver 
fat content . Further investigation is needed to determine the 
clinical significance of these changes .
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The Sofosbuvir (SOF) and Velpatasvir (VEL) Regimen 
is Associated with High Efficacy and Improvement of 
Patient-Reported Outcomes (PROs) in Patients Co-in-
fected with Hepatitis C Virus (HCV) and Human Immu-
nodeficiency Virus (HIV): The Data from ASTRAL-5
Zobair M. Younossi1,2, Maria Stepanova3, Mark S. Sulkowski4, 
David L. Wyles5, Shyam Kottilil6, Sharon Hunt3; 1Center For Liver 
Disease, Department of Medicine, Inova Fairfax Hospital, Falls 
Church, VA; 2Betty and Guy Beatty Center for Integrated Research, 
Inova Health System, Falls Church, VA; 3Center for Outcomes 
Research in Liver Disease, Washington, DC; 4John Hopkins Uni-
versity, Baltimore, MD; 5University of California San Diego, San 
Diego, CA; 6University of Maryland, Baltimore, MD
BACKGROUND: SOF/VEL is a pan-genotypic anti-HCV regi-
men with high efficacy . We assessed the impact of SOF/VEL 
on PROs of HIV-HCV co-infected patients treated in ASTRAL-5 
clinical trial . METHODS: HIV-HCV co-infected patients were 
treated with 12 weeks of SOF/VEL (400mg/100mg daily) . 
Matched historic controls were HCV mono-infected patients 
who received SOF/VEL in ASTRAL-1 (N=234) . Subjects com-
pleted 4 PRO questionnaires [Chronic Liver Disease Question-
naire-HCV (CLDQ-HCV), Short Form-36 (SF-36), Functional 
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F), and 
Work Productivity and Activity Index: Specific Health Problem 
(WPAI:SHP)] before, during, and post-treatment . RESULTS: 106 
HIV-HCV co-infected patients were enrolled (age: 54 .2±0 .9 
years, cirrhosis: 17 .9%, genotype 1: 73 .6%, ART: 100%) . 

Additionally, 50% and 34% of these patients had depres-
sion and anxiety . After 12 weeks of treatment with SOF/VEL, 
94 .3% achieved SVR-12 . During treatment, HIV-HCV infected 
patients receiving SOF/VEL showed improvement in all PRO 
scores . In fact, by week 4 scores improved in 12/26 PRO 
domains (from +1 .9% to +7 .6%; all p<0 .04) . By week 8, these 
improvements continued (from +2 .9% to +11 .5%, p<0 .04) . 
By the end of treatment, improvements were seen in 20/26 
PRO domains (from +2 .3% to +11 .9%, p<0 .04) . By follow-up 
week 12, patients who achieved SVR-12 experienced signifi-
cant improvement in their 19/26 PRO domains (from +3 .2% to 
+13 .3%, p<0 .03) . After controlling for confounders, improve-
ments in PRO scores during treatment with SOF/VEL were sim-
ilar to those seen in HCV mono-infected patients who received 
SOF/VEL . In multivariate analysis, pre-treatment depression, 
anxiety, and fatigue were the most consistent predictors of 
PRO impairment (p<0 .025) . CONCLUSIONS: Patients with HIV-
HCV treated with SOF/VEL have high efficacy and sustained 
improvement of PROs . These improvements are maximized 
after achieving SVR-12 . F 
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A liver-derived secretory protein, LECT2, enhances the 
innate immune response and suppresses HCV replica-
tion
Takayoshi Shirasaki2,1, Masao Honda2,1, Kazuhisa Murai2,1, Tet-
suro Shimakami1, Hirofumi Misu1, Toshinari Takamura1, Seishi 
Murakami1, Shuichi Kaneko1; 1Department of Gastroenterology, 
Kanazawa University, Kanazawa, Japan; 2Division of Health Sci-
ences, Kanazawa University, Kanazawa, Japan
Objective: We previously reported that gene expression profil-
ing of primary hepatocytes treated with IFNα, IL28B, or both 
in combination revealed specific induction of leukocyte cell-de-
rived chemotaxin 2 (LECT2), a secretory protein preferentially 
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expressed in the liver, by IL28B . However, the molecular mech-
anisms of LECT2 in the liver are not completely understood . We 
aimed to determine the functional relevance of LECT2 in the 
innate antiviral system and HCV replication . Methods: Induc-
tion of IFN-stimulated genes (ISGs) and the antiviral response 
involving LECT2 were confirmed by RTD-PCR and western blot-
ting using Huh7 cells infected with the HCV clone H77S .3/
GLuc2A . The innate immune response of LECT2-treated HepG2 
cells was confirmed by the induction of IFNβ, ISGs, and IRF3, 
and IRF7 and STAT1 phosphorylation . We also generated 
LECT2 transgenic (Tg) and knockout (KO) mice and examined 
the effects of LECT2 on the innate immune response during 
IFN or poly (I:C) treatment . Results: Overexpression of LECT2 
increased expression of ISGs 2 .5-fold, accelerated induction of 
ISGs by IL28B, and suppressed HCV replication to 50% of that 
of control . Reduction of LECT2 by siRNA reduced the induction 
of ISGs by IL28B to 40% of that of control and enhanced HCV 
replication . Interestingly, LECT2 recombinant protein-treated 
HepG2 cells enhanced the innate immune response following 
poly (I:C) and HCV-RNA transfection . LECT2 enhanced IFNβ 
induction 5–10 fold and increased induction of ISGs through 
the activation of IRF3, IRF7, and JAK/STAT pathway . siR-
NA-mediated knockdown of RIG-I, MDA5, and TLR3 revealed 
that LECT2 prominently enhanced RIG-I-mediated antiviral 
responses . To confirm the biologic significance of these results, 
we generated LECT2 transgenic (Tg) and knockout (KO) mice . 
LECT2-Tg mice showed increased induction of IFNβ and ISGs 
following poly (I:C) treatment in the liver via RIG-I-mediated 
IRF3 activation . Conversely, LECT2-KO mice showed induction 
of IFNβ and ISGs following IFN or poly (I:C) treatment that 
was reduced to 30–50% that of WT mice . Conclusion: Gene 
expression profiling of primary hepatocytes treated with IFNα, 
IL28B, or both revealed that LECT2 was specifically induced by 
IL28B . LECT2 strongly enhanced the innate immune response 
and antiviral activities via RIG-I signaling pathway . Our data 
suggest that LECT2 plays a potentially important role in the 
innate immune system in hepatocytes and might be a therapeu-
tic target for chronic hepatitis C .
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Decreased NKG2D on Natural Killer Cells After IFN-free 
DAAs Correlates to Early HCC Emergence in Chronic 
Hepatitis C
Po-sung Chu, Nobuhiro Nakamoto, Aya Ugamura, Hirotoshi Ebi-
numa, Hidetsugu Saito, Takanori Kanai; Keio University School of 
Medicine, Tokyo, Japan
Background and Aims: Chronic HCV infection is a major 
cause of hepatocellular carcinoma (HCC) . Interferon (IFN)- free 
direct-acting agents (DAAs) has been making a paradigm shift 
in HCV eradication . However, whether IFN-free DAAs prevent 
HCC primarily or secondarily is still not elucidated . Methods: 
To answer how immunological changes influence HCC devel-
opment, we conducted an observational retrospective study of 
75 patients undergoing IFN-free DAAs, including DCV/ASV 
or SOF/LDV, and stratified them as early post-treatment HCC 
emergence or not . Data at pre- and end-of-treatment (EOT) 
were analyzed . For HCC surveillance, patients were followed 

according to guidelines by AASLD/IDSA . Any HCC identified 
after EOT within 6 months was defined as early emergence . 
Changes of peripheral immune cells at pre- and EOT from 23 
IFN-free DAA and 16 IFN-combined simeprevir (SMV) cases 
were also analyzed . Results: Early post-treatment HCC emer-
gence was noticed in 9 (12%) patients . Previous HCC his-
tory, failure to acheive SVR, pre-treatment advanced fibrosis, 
elevated pre- treatment AFP and elevated peripheral blood 
NKG2D expression on natural killer (NK) cells were factors 
contributing to early HCC emergence after IFN-free DAAs (Fig-
ure) . Significant decrease of NKG2D on NK cells was cor-
related to early HCC emergence in IFN-free DAA, but not in 
IFN-combined cohort . The degree of decrease of NKG2D on 
NK cells was correlated to increase of regulatory T cells (p= 
0 .02) . Conclusion: Our study may raise a note of caution that 
rapid viral suppression by IFN-free DAAs may cause rapid 
depressions of NK cells, which might be unfavorable to the 
immunosurveillance of HCC . More careful HCC surveillance 
should be emergently warranted in high-risk patients undergo 
IFN-free DAA treatment .

Disclosures:
The following people have nothing to disclose: Po-sung Chu, Nobuhiro Naka-
moto, Aya Ugamura, Hirotoshi Ebinuma, Hidetsugu Saito, Takanori Kanai

1479
The mechanism of lncRNA IFI6 regulation of HCV infec-
tion
Xiao Liu1,2, Jian Hong1, Dachuan Cai1, Xiaoqiong Duan1, Zeng 
Tu1, Shadi Salloum1, Jacinta A. Holmes1, Anna Lidofsky1, Zhi-
wen Xu2, Wenyu Lin1, Raymond T. Chung1; 1Gastrointestinal Unit, 
Massachusetts General Hospital, Harvard Medical School, Boston, 
MA; 2Animal Biotechnology Center, College of Veterinary Medi-
cine, Sichuan Agricultural University, Yaan, China
Background/ Aims:Long non-coding RNAs (lncRNA) play a 
critical role in regulation of many important cellular processes . 
However, the mechanisms of lncRNA regulation of viral infec-
tion are not well understood . In a previous RNA-Seq study, we 
identified several gene coding proteins and group of lncRNAs 
involved in IFN antiviral effects (Lin et al, J Hepatology 2015) . 
We sought to explore the mechanism by which lncRNA regu-
lates HCV infection and interferon response genes . Methods: 
We performed Bioinformatic Homo sapiens Genome Browser 
Gateway analysis to predict the location of lncRNAs and adja-
cent coding genes . CRISPR/ Cas9 genome editing technique 
was used to knockout the specific lncRNA and the coding 
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genes . The promoter activity was detected by secrete-pair dual 
luminescence assay . To determine lncRNA functional domains, 
we constructed full-length and 4 deletion mutants (mut1-4) of 
lncRNAs RP11-288L9 .4 based on the predicted secondary 
structure . Selected lncRNAs, Jak-STAT pathway genes and ISGs 
and their proteins, together with HCV replication, were moni-
tored by qRT-PCR and Western blot in the JFH1 HCV infectious 
model . Results: We identified 6699 lncRNAs regulated by IFN 
in RNA-Seq . Bioinformatic analysis of RNA-Seq data identified 
a cluster of 60 lncRNAs involved in IFN’s antiviral regulation . 
qRT-PCR confirmed that expression of 14 of these lncRNAs 
was consistent with the RNA-Seq data . We then identified 4 
anti-sense lncRNA related to ISGs which negatively regulate 
adjacent coding genes expression based on previous reports . 
Of these, we selected lncRNA RP11-288L9 .4 (lncRNA-IFI6) for 
further characterization of its regulation of HCV . We found 
that siRNA knockdown or CRISPR/Cas9 gRNA knockout of 
lncRNA RP11-288L9 .4 significantly inhibited HCV infection to 
0 .13±0 .01 fold (p<0 .0001) and increased IFI6 mRNA expres-
sion by 4 .3±0 .0035 fold (p<0 .05) compared to controls in 
JFH1-infected Huh7 .5 .1 cells . Interestingly, STAT1, JAK1, and 
OAS3 mRNA expression were not affected by the knock-out 
of lncRNA RP11-288L9 .4 . We also observed that overexpres-
sion of wild type or mut2 lncRNA RP11-288L9 .4 significantly 
inhibited IFI6 promoter activity and increased HCV replication 
in JFH1-infected Huh7 .5 .1 cells . Conclusion: lncRNA RP11-
288L9 .4 (lncRNA-IFI6) regulates antiviral innate immunity 
in the JFH1 HCV model . We identified that RP11-288L9 .4 
exerts its regulatory function on the promoter activation of the 
nearby protein-coding (target) gene IFI6 . Our data indicate 
that lncRNA RP11-288L9 .4 regulates HCV infection through 
the negative regulation of IFI6, independently of the JAK-STAT 
pathway .
Disclosures:
Jacinta A . Holmes - Grant/Research Support: NIH, AASLD
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
The following people have nothing to disclose: Xiao Liu, Jian Hong, Dachuan Cai, 
Xiaoqiong Duan, Zeng Tu, Shadi Salloum, Anna Lidofsky, Zhiwen Xu, Wenyu Lin

1480
Plasma cytokines predict faster viral load decline in 
patients with chronic hepatitis C treated with direct-act-
ing antivirals - an exploratory analysis
Cheng Wang1,2, Xiaoyong Zhang2, Zheng Zhang3, Dong Ji4,5, 
Jing Chen1, Qing Shao4, Bing Li4, Vanessa Wu1, April Wong1, 
Yudong Wang1, Lei Lu1, Guofeng Chen4, Jian Sun2, Jinlin Hou2, 
George Lau1,4; 1Division of Gastroenterology & Hepatology, 
Humanity & Health Medical Centre, Hong Kong, Hong Kong; 
2State Key Laboratory of Organ Failure Research, Guangdong 
Provincial Key Laboratory of Viral Hepatitis Research, Department 
of Infectious Diseases, Nanfang Hospital, Southern Medical Uni-
versity, Guangzhou, China; 3Institute of Translational Hepatology, 
302 Hospital, Beijing, China; 4Second Liver Cirrhosis Diagnosis 
and Treatment Center, 302 Hospital, Beijing, China; 5Liver failure 
treatment and research centre, 302 Hospital, Beijing, China
Background and Aim: It has been reported that some chronic 
hepatitis C (CHC) patients can achieve more rapid viral clear-
ance with direct acting antivirals (DAAs) treatment . Plasma 
cytokines were found to be associated with sustained viro-
logic response (SVR) in patients treated with DAAs . Whether 
host immunity plays a role in determining viral load decline 
rapidity is still largely unknown . We examined the impact of 
plasma cytokines levels on the rapidity of viral load decline in 
patients with CHC . Methods: 27 CHC genotype 1b patients 

treated with ledipasvir (90mg)/sofosbuvir (400mg) (n=15) or 
ledipasvir (90mg)/sofosbuvir (400mg) plus protease inhibitors 
(n=12) were included in this study . Serum samples collected at 
baseline, 24 and 48 hrs during treatment were analyzed for 
chemokines (including Eotaxin, MIP-1β, TARC, IP-10, MCP-1, 
MDC, and MCP-4) and proinflammatory cytokines (including 
IFN-γ, IL-1β, IL-2, IL-6, IL-8, IL-10, IL-12p70 and TNF-α) using 
ProcartaPlex Analyst 1 .0 . Plasma HCV RNA levels were mea-
sured at baseline, 24 and 48 hrs during DAAs treatment . 
Robust multiple regression was used to explore the association 
between baseline cytokine levels (Log), changes in cytokine 
levels and changes in viral load (Log) in the first 48 hrs, with 
adjustment of covariables (i .e . age, sex, baseline HCV RNA 
level, IL28b genotype, liver stiffness and treatment group) . 
Backward stepwise robust regression (significance level≤0 .05 
for selection) was performed to identify cytokines and changes 
in cytokines which predicted the viral load decline in the first 
48 hrs . Results:  Viral load declined significantly from 6 .24 
(SD: 0 .91) at baseline to 2 .4 (0 .57) at 48 hrs (p<0 .001) . 
Baseline IL-12p70 levels (coef .=-2 .4, p=0 .05) and MIP-1β lev-
els (coef .=-1 .85, p=0 .018) were inversely correlated with HCV 
viral load declines in 48 hrs post-treatment after adjustment 
of covariables . MIP-1β (coef .=-0 .71, p=0 .04), IFN-γ (coef .=-
0 .28, p=0 .009) and IL-10 (coef .=-3 .0, p=0 .04) level declines 
in 24 hrs post-treatment were negatively correlated with HCV 
viral load declines in 48 hrs post-treatment after adjustment of 
covariables . Backward stepwise robust regression further con-
firmed that lower baseline MIP-1β (coef .=-1 .0, p=0 .005) and 
IL-12p70 level (coef .=-0 .66, p=0 .02) predicted faster HCV 
viral load decline in the first 48 hrs after the treatment . Con-
clusion:  Current exploratory analysis demonstrated that lower 
baseline MIP-1β and IL-12p70 levels independently predicted 
the faster viral load decline in the first 48 hrs of DAAs treat-
ment . Future research is needed to assess the exact mecha-
nism on how these cytokines affect viral load decline in CHC 
patients treated with DAAs .
Disclosures:
Jinlin Hou - Consulting: Roche, Novartis, GSK, BMS, Abbovir; Grant/Research 
Support: Roche, Novartis, GSK
The following people have nothing to disclose: Cheng Wang, Xiaoyong Zhang, 
Zheng Zhang, Dong Ji, Jing Chen, Qing Shao, Bing Li, Vanessa Wu, April 
Wong, Yudong Wang, Lei Lu, Guofeng Chen, Jian Sun, George Lau

1481
Vitamin D antagonizes the expression of genes that are 
epigenetically regulated by Hepatitis C virus 
Romy Zemel3, Noa Rapaport3, Shira Perez4,5, Malka Esther 
Kitayner6, Etedal Morad5, Marcela Karpuj7, Amiram Ravid8, 
Milana Frenkel-Morgenstern6, Meital Gal-Tanamy4, Izhak Haviv5, 
Ran Tur-Kaspa1,2; 1Liver Institute, Rabin Medical Center, Petah 
Tikva, Israel; 2Faculty of Medicine in the Galilee, Bar-Ilan Univer-
sity, Safet, Israel; 3Molecular Hepatology Lab., FMRC, Tel-Aviv 
University, Petach-Tikva, Israel; 4Molecular Virology Lab, Faculty of 
Medicine in the Galilee, Bar-Ilan University, Safed, Israel; 5Cancer 
Personalized Medicine and Diagnostic Genomics Lab, Faculty of 
Medicine in the Galilee, Bar-Ilan University, Safed, Israel; 6Cancer 
Genomics and BioComputing, Bioinformatics Unit, Faculty of Med-
icine in the Galilee, Bar-Ilan University, Safed, Israel; 7Genomic 
Center, Bar-Ilan University, Safed, Israel; 8Molecular Endocrinol-
ogy, FMRC, Tel-Aviv University, Petach-Tikva, Israel
Background and Aims: Increasing evidence show that Vitamin 
D has a pleiotropic effect, allowing it to target concurrently 
multiple epigenetic modifier enzymes . In particular: histone 
acetyl transferases (HATs), histone deacetylases (HDACs), 
histone methyl transferases (HMTs) and histone demethylases 
(HDMs) . We have previously published that vitamin-D remark-
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ably inhibits HCV production in hepatoma cells . Here, we 
aimed to study the effect of vitamin D on epigenetic alterations 
induced by HCV . Methods: We have explored the genome 
wide epigenetic changes following HCV infection in hepatoma 
cells . Alterations in the localization of post-translational histone 
modifications along chromosomal regulatory elements were 
evaluated by chromatin immunoprecipitation analyzed by next 
generation sequencing (ChIP-seq) in infected liver cells com-
pared with non-infected cells . In addition, we performed next 
generation sequencing of RNA (RNA-Seq) on Huh-7 .5 cultured 
cells . We analyzed naive cells and cells infected with HCV, 
both treated and untreated with vitamin D . Results: Our bioin-
formatics analysis of the ChIP-Seq results unravels novel path-
ways that are epigenetically controlled by the virus . Hepatic 
lipid metabolism, that plays an essential role in the viral life 
cycle, is up-regulated . In addition, the virus controls the function 
of transcription factors that play a role in oncogenesis, regu-
lators of EMT that mediate migration and invasion, and reg-
ulation of proteins that control cell proliferation . Interestingly, 
a panel of genes that are epigenetically regulated by HCV, 
were inversely affected by vitamin D . Liver metabolic genes, 
oxidative phosphorylation, as well as Histone were reduced 
by HCV . Inversely, heat shock and interferon genes, as well 
as lipid metabolism and particle trafficking cytoskeletal genes 
were induced by HCV infection . Both those up and down reg-
ulated genes were resumed to normal levels by the addition of 
vitamin D . Conclusions: Our results point to a novel mechanism, 
in which reversion of HCV induced epigenetic alterations by 
vitamin D protect HCV-infected liver cells from the development 
of HCV-related pathology .
Disclosures:
The following people have nothing to disclose: Romy Zemel, Noa Rapaport, 
Shira Perez, Malka Esther Kitayner, Etedal Morad, Marcela Karpuj, Amiram 
Ravid, Milana Frenkel-Morgenstern, Meital Gal-Tanamy, Izhak Haviv, Ran Tur-
Kaspa

1482
HCV Cure Decreases Markers of T Cell Exhaustion on 
Most Peripheral T Cell Subsets in HCV-infected Liver 
Transplant Patients
Erin H. Doyle1, Ines Llaudo2, Adeeb Rahman3, Sang Kim4, Brandy 
M. Haydel2, Thomas Schiano5, Peter Heeger2, Andrea D. Branch1; 
1Liver Diseases, Icahn School of Medicine at Mount Sinai, New 
York, NY; 2Center for Translational Transplant Research, Icahn 
School of Medicine at Mount Sinai, New York, NY; 3Human 
Immune Monitoring Core, Icahn School of Medicine at Mount 
Sinai, New York, NY; 4Department of Anesthesiology, The Mount 
Sinai Hospital, New York, NY; 5Recanati Miller Transplantation 
Institute, The Mount Sinai Hospital, New York, NY
Introduction/Aim: A hallmark of chronic hepatitis C virus 
(HCV) infection is an increase in exhausted T cells . These cells 
increase expression of inhibitory receptors, decrease expres-
sion of activating receptors, and fail to execute effector func-
tions . Exhausted T cells express high levels of the inhibitory 
receptor PD1 . Liver transplant patients have a heightened risk 
of viral and bacterial infections . We investigated the impact of 
HCV cure on immune subsets and PD1 expression on T cells 
in this group . Methods: Peripheral blood mononuclear cells 
(PBMC) were collected from 22 liver transplant recipients prior 
to the initiation of sofosbuvir-based treatment and 12-31 wk 
after the end of treatment . All patients had been on a stable 
immunosuppressive regimen ≥6 mo prior to starting and all 
had a sustained virological response (SVR) . T cell subsets were 
delineated using the CyTOF and antibodies to CD3, CD4, 
CD8, CD127, CD25, CD45RA, CCR7, CXCR5, CCR6, and 
CXCR3 . Baseline and SVR values were compared using paired 

t-tests . Results: As indicated in the Table, baseline and post-SVR 
values of PD1 on 12 T cell subsets were compared to determine 
the impact of HCV cure on the mean fluorescence intensity 
(MFI) of PD1 and on the percentage of cells within the subset 
expressing PD1 . PD1 expression was significantly decreased 
on nearly all T cell subsets, including naïve CD4, Tregs, CD4 
central memory (Tcm), CD4 effector memory (Tem), T follicular 
helper (Tfh), T helper 1 (Th1), T helper 2 (Th2), naïve CD8, 
effector CD8, CD8 Tcm, and CD8 Tem . The percentage of 
Tregs in the PBMC population decreased 16% (p=0 .012) and 
CD14+CD16- monocytes increased 65% (p=0 .016) in response 
to treatment . These changes were not observed in PBMCs from 
4 healthy controls . Conclusions: HCV cure produced a signifi-
cant decrease in PD1 expression on the majority of circulating 
CD4 and CD8 T cell subsets, suggesting that peripheral T cells 
are becoming less exhausted and immune responses are being 
restored . Studies are underway to measure functional changes 
in CD8 T cells and monocytes (DA031095/DK090317) .
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1483
HLA-E molecule expression in the liver is associated with 
severity of liver disease in chronic hepatitis C
Roberta Araújo1, Fernanda Souza1, Andreza C. Teixeira1, Patrí-
cia Almeida1, Marcia G. Villanova1, Fabrício C. Dias2, Leandra 
N. Ramalho3, Eduardo Donadi3, Ana L. Martinelli1; 1Gastroen-
terology, HOSPITAL DAS CLÍNICAS OF RIBEIRAO PRETO - UNI-
VERSITY OF SAO PAULO, Ribeirão Preto, Brazil; 2FMRP USP-SP, 
Ribeirão Preto, Brazil; 3Hospital das Clínicas - FMRP-USP/SP, 
Ribeirão Preto, Brazil
Background and Aims: The mechanisms favouring the per-
sistence of hepatitis C virus (HCV) infection are still poorly 
understood . HCV can escape from innate and adaptive immu-
nity, making the immune response ineffective . The nonclassical 
HLA-E molecule (human leukocyte antigen E) might regulate 
the antiviral function of immune response and contribute to the 
persistence of HCV and severity of liver disease . The aim of the 
study was to evaluate the expression of HLA-E in the liver and its 
association with the severity of liver disease in chronic hepatitis 
C patients . Methods: We performed a retrospective analysis 
of liver biopsies from 128 chronic hepatitis C patients [mean 
age 49 .7 (±11 .7) years, 50 .8% males] and from 20 healthy 
control subjects . The liver biopsies were reviewed and classi-
fied according to severity of fibrosis and inflammatory activity 
(METAVIR) and fat deposit (grades 0, I, II and III) . METAVIR 
classification showed: F1/F2: 63 .3%, F3/F4: 36 .7%; A1/A2: 
72 .7% and A3: 27 .3% . Steatosis grade 0 or I was observed 
in 78 .1% of the samples . HLA-E expression in the liver samples 
was evaluated by an indirect immunoperoxidase technique 
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and a semi-quantitative analysis was performed by manually 
counting HLA-E (+) cells in all visual fields for each liver sample 
(grades 1-3) . Results: Immunohistochemistry for HLA-E showed 
positivity in hepatocyte cytoplasm and Kupffer cell [co-staining 
confirmed that HLA-E (+) cells were CD68-positive] . HLA-E posi-
tivity in hepatocytes and Kupffer cells was found in 58 .6% and 
45 .3% of HCV patients and in 20% and 10% in the controls, 
respectively . Significant association (P<0 .05) between severity 
of liver disease (fibrosis and necroinflammatory activity) and 
HLA-E expression was found in HCV patients . The liver samples 
classified as mild fibrosis or mild necroinflammatory showed 
less expression of HLA-E on Kupffer cells and hepatocytes . 
There was no significant association between steatosis and 
HLA-E expression . Conclusions: HLA-E is expressed in hepato-
cytes and Kupffer cells in chronic HCV . These preliminary data 
suggest that the non-classical HLA-E molecule might have an 
immunomodulatory effect and a possible role in the severity of 
liver disease in chronic hepatitis C .
Disclosures:
The following people have nothing to disclose: Roberta Araújo, Fernanda Souza, 
Andreza C . Teixeira, Patrícia Almeida, Marcia G . Villanova, Fabrício C . Dias, 
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1484
Changes in NS3/4A and NS5A resistance-associated 
variants of hepatitis C virus after treatment failure with 
direct-acting antiviral(s)
Hoang Hai, Kanako Yoshida, Akihiro Tamori, Masaru Enomoto, 
Hiroyasu Morikawa, Ritsuzo Kozuka, Yuga Teranishi, Hiroyuki 
Motoyama, Etsushi Kawamura, Atsushi Hagihara, Yoshiki 
Murakami, Thuy T. Le, Norifumi Kawada; Hepatology, Osaka City 
University Graduate School of Medicine, Osaka, Japan
Background: Development of interferon-free combination ther-
apy using direct-acting antiviral (DAA) combination therapy 
with better safety and stronger antiviral effects is expected 
to induce a sustained virological response (SVR) in almost 
all patients infected with hepatitis C virus (HCV) . However, 
resistance-associated variants (RAVs) of HCV often emerge in 
patients who failed previous regimens including DAA, resulting 
in low efficacy of subsequent DAA therapies . Aim: To eval-
uate the transition of RAVs in patients with relapsed (RL) or 
breakthrough (BT) HCV genotype 1 for 1–1 .5 years after DAA 
treatment . Methods: This study enrolled 20 (16 RL and 4 BT) 
and 23 (6 RL and 17 BT) non-SVR patients (median age of 66) 
after a 24-week treatment with SMV/PEG-IFN/RBV or DCV/
ASV, respectively . Predicted amino acid changes in NS3/4A 
(D168) and NS5A (L31 and Y93) before and after treatment 
were determined by direct sequencing . Results: In patients 
who failed SMV/PEG-IFN/RBV treatment, D168E/V/Y RAVs 
were detected in 12/16 RL and 4/4 BT patients who were 
followed for a median time of 369 days (range, 63–519) . 
The variants returned to wild-type in 9/16 patients with RAVs 
during a median follow-up of 250 days (range, 161–455), 
but remained detectable in the remaining 7 patients during a 
median follow-up of 374 days (range, 276–519) . No RAVs 
were detected at L31 and Y93 in NS5A . In patients who failed 
DCV/ASV treatment, triple RAVs of D168E/V/Y + L31F/I/M/V 
+ Y93H were emerged in 11 patients (1 RL, and 10 BT); dou-
ble RAVs L31I/M/V + Y93H in 5 patients (1 RL and 4 BT), and 
D168V + Y93H in 1 RL; and single Y93H in 2 RL and D168E 
in 1 RL . Notably, all three cases with D168E/V and NS5A 
deletion (P29 or P32) were previously treated with SMV/PEG-
IFN/RBV, suggesting that SMV/PEG-IFN/RBV induced amino 
acid deletions at positions 29 and 32 in NS5A . Interestingly, 
in the longest follow-up in RL patients with triple RAVs (D168Y 

+ L31M + Y93H), the signal strength of the emerged Y93H 
mutation was >99% until 18 months after the end of treatment, 
which decreased gradually to 34%, and to less than 1% at 
24 and 30 months, respectively . D168Y returned to wild-type 
at 18 months, whereas L31M RAV remained throughout the 
30-month post-treatment period . Conclusion: In patients who 
failed DAA therapy, HCV with unique RAVs emerged depen-
dent on the type of DAA . Treating non-SVR patients with RAV 
should be carefully considered before starting subsequent DAA 
regimens .
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IL-22 mediates liver fibrosis in patients with chronic 
hepatitis C by inducing IL-20 production
Jing-Min Zhao, Liyuan Wu, Xiaodong Guo, Guangde Zhou, Lina 
Jiang, Yuan Liu, Mei Yang; Pathology, Beijing 302 Hospital, Bei-
jing, China
Backgroud & Aims: Chronic hepatitis C is both a virological 
and progressive fibrotic disease . Recent studies demonstrated 
that IL-22 and IL-20, cytokine expressed by immune cells and 
hepatocytes, respectively, both exacerbate liver fibrosis in 
patients with hepatitis C by activating hepatic stellate cells . 
The aims of this study were to evaluate whether IL-22 and IL-20 
are related to disease progression and to explore the possi-
ble mechanisms . Methods: The levels of IL-22, IL-20, IL-17 and 
TNF-α in plasma were analyzed in a cohort of HCV-infected 
patients including 25 with chronic hepatitis C (CHC), 28 with 
HCV-associated liver cirrhosis (LC), and 15 healthy subjects 
as controls . The distribution of IL-20+ cells in situ in liver tis-
sues was observed by immunohistochemistry . IL-20 response 
to recombinant IL-22 in human hepatic cells was studied by 
flow cytometry, ELISA and Western blot . Results: Patients with 
CHC and especially LC disclosed significant increases in IL-22, 
IL-20, IL-17 and TNF-α plasma levels . IL-22 up-regulation cor-
related significantly with plasma IL-20 levels . Furthermore, lon-
gitudinal analyses indicated that the plasma concentrations of 
IL-22, IL-20, IL-17 and TNF-α decreased in CHC patients with 
sustained virological responses, and their levels were elevated 
in LC patients . Meanwhile, liver infiltrating IL-20 positive cells 
were largely increased in HCV-infected patients with LC, com-
pared to those without LC or healthy controls . As previously 
shown for IL-22, the increased intrahepatic IL-20+ cells were 
positively correlated with fibrotic staging scores and clinical 
progression from CHC to cirrhosis . Moreover, IL-20 was more 
highly expressed in the hepatocytes of patients with liver fibro-
sis, liver cirrhosis than in the liver tissue of healthy controls . In 
vitro, administration of IL-22 was accompanied with increased 
expression of IL-20 in LO-2 cells by activating STAT3 . IL-20 
activated HSCs and up-regulated TGF-β1 . Conclusions: The 
serum level of IL-22 can be used as a indicator for the severity 
of disease progression and may contribute to the fibrogenesis 
of HCV-associated liver fibrosis by up-regulating IL-20 . These 
findings demonstrate that an immune cell mediator induces 
a tissue cell cytokine and therefore suggests a novel type of 
pathogenetic cascade of fibrogenesis .
Disclosures:
The following people have nothing to disclose: Jing-Min Zhao, Liyuan Wu, Xia-
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Enhanced Natural Killer Cell Activity and Natural Resis-
tance to Viral Infection amongst Irish Women Exposed 
to Hepatitis C Virus via Contaminated Anti-D Immuno-
globulin
Mark W. Robinson1, Ciara Keane1, Mag Needham1, Clair Gar-
diner1, Diarmaid D. Houlihan2, Cliona O’Farrelly1; 1School of Bio-
chemistry & Immunology, Trinity College Dublin, Dublin, Ireland; 
2Liver Unit, St. Vincent’s University Hospital, Dublin, Ireland
Introduction: Understanding the immune mechanisms conferring 
natural resistance to viral infection could inform future therapeu-
tic and vaccination strategies targeting hepatitis C virus (HCV) . 
While adaptive immune responses to acute/chronic HCV infec-
tion are well studied, the mechanisms that allow some indi-
viduals to resist infection in the absence of adaptive immunity 
are unknown . This research is hampered by a lack of cohorts 
with defined pathogen exposure and documented evidence 
of infection . In Ireland individuals exposed to HCV through 
contaminated anti-D immunoglobulin provide a unique opportu-
nity to study mechanisms of innate resistance in a well-defined 
human cohort . Hundreds of Irish women received documented 
high-risk batches of contaminated anti-D immunoglobulin and 
yet tested negative for any evidence of previous infection . We 
hypothesize that these exposed seronegative (ESN) individuals 
have enhanced innate immune function capable of providing 
innate resistance against HCV infection . This study aimed to 
profile innate immune responses in a group of ESN individuals 
who received contaminated anti-D immunoglobulin (n=16) and 
matched healthy controls (n=9) . Circulating plasma cytokine 
levels were assessed alongside immune cell responsiveness to 
interferon (IFN)α stimulation . To investigate the antiviral func-
tions of natural killer (NK) cells, peripheral blood mononuclear 
cells were incubated with target cells and NK cell degranula-
tion and cytokine production was assessed by flow cytometry . 
Results: Analysis of intracellular signalling following IFNα stim-
ulation identified enhanced signalling exclusively in NK cells 
of ESN individuals compared to matched unexposed controls 
(mean MFI fold change 2 .81 vs 1 .96, p=0 .003) . Circulating 
proinflammatory cytokine levels were largely comparable to 
matched unexposed controls with the exception of interleukin 
8 and interleukin 18, which were elevated in exposed sero-
negative individuals (IL8, median 112 vs 8 .9 pg/mL; IL18, 
median 332 vs 231 pg/mL) . At a functional level, CD56dim 
NK cells from exposed seronegative individuals had stronger 
IFNγ responses following IL2/IL12/IL18 pre-activation and 
target cell stimulation compared to matched unexposed con-
trols (mean 50 .9% vs 31 .8%, p=0 .046) . Conclusion: General 
enhancement of NK cell activity in ESN individuals, together 
with elevated IL8 and IL18 levels, is associated with resistance 
to HCV infection . This work highlights the potential of Irish 
women who received contaminated anti-D immunoglobulin for 
discovering novel mechanisms that confer innate resistance to 
viral infection .
Disclosures:
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NK cell phenotype and functions in HIV(+) patients with 
HCV re-infection
Pavlos Kokordelis1,2, Benjamin Krämer1,2, Patrick Ingiliz3, Esther 
Voigt4, Andreas Glässner1,2, Franziska Wolter1,2, Christoph 
Boesecke1,2, Jürgen K. Rockstroh1,2, Ulrich Spengler1,2, Jacob 
Nattermann1,2; 1Internal Medicine I, University of Bonn, Bonn, 
Germany; 2German Center for Infection Research (DZIF), Bonn, 
Germany; 3Center for Infectiology Berlin (CIB), Berlin, Germany; 
4Praxis am Ebertplatz, Cologne, Germany
Background: Co-infection with the hepatitis C virus is a major 
health problem in HIV(+) patients and HCV re-infection occurs 
frequently among HIV(+) MSMs who continue high-risk sexual 
behaviour . We recently demonstrated natural killer (NK) cells 
to critically modulate the natural course of acute hepatitis C in 
HIV(+) patients . Of note, chronic HCV mono-infection is asso-
ciated with a defective NK cell pool that only partly recovers 
over successful interferon(IFN)-based HCV therapy . Here, we 
analysed phenotype and function of NK cells in HIV(+) patients 
with a 2nd episode of acute hepatitis C after treatment-induced 
clearance of HCV . Methods: 11 HIV(+) patients with acute 
HCV re-infection following successful IFN-based therapy of 
HCV were included . As a control 24 HIV(+) patients with acute 
hepatitis C that subsequently developed chronic HCV infection 
were studied . NK cell phenotype and function (IFN-γ, CD107a) 
was studied by FACS analysis . Anti-HCV NK cell activity 
was analysed using the HCV replicon model . Results: All 11 
patients with HCV re-infection after previously successful treat-
ment of hepatitis C developed a chronic infection . Compared 
to patients with a first episode of acute hepatitis C we observed 
HCV re-infection to be associated with an increased proportion 
of CD56Bright NK cells . Moreover, we found expression of 
the maturation/differentiation markers CD57, CD161, CD27, 
and CD127 to differ between both groups with significantly 
lower frequency of NK cells expressing CD57, CD127, and 
CD161, respectively, in re-infected patients . Moreover, we 
found patients with HCV re-infection to display significantly 
lower expression of NKp46 and NKG2D but higher expression 
of NKp30 and NKG2C than patients during first episode of 
acute hepatitis C . Finally, we found re-infection to be associ-
ated with decreased anti-HCV NK cell activity . Conclusion: 
Taken together, our data suggest NK cell phenotype and func-
tions to remain dys-regulated after previously successful IFN-
based HCV therapy in HIV(+) patients which might contribute 
to the low frequency of spontaneous clearance of subsequent 
HCV re-infection in HIV(+) MSM .
Disclosures:
Patrick Ingiliz - Consulting: Gilead, Abbvie, Janssen Cilag; Speaking and Teach-
ing: BMS, MSD, Gilead, Abbvie
Christoph Boesecke - Consulting: Abbvie, ViiV; Speaking and Teaching: MSD, 
Gilead, BMS
Jürgen K . Rockstroh - Advisory Committees or Review Panels: Abbvie, Cipla, 
BMS, Merck, Roche, Tibotec, Abbvie, Bionor, Tobira, ViiV, Abbott, Gilead, Jans-
sen; Consulting: Novartis; Grant/Research Support: Gilead, Merck; Speaking 
and Teaching: BMS, Merck, Siemens, Tibotec, Gilead, Janssen, ViiV
The following people have nothing to disclose: Pavlos Kokordelis, Benjamin 
Krämer, Esther Voigt, Andreas Glässner, Franziska Wolter, Ulrich Spengler, 
Jacob Nattermann
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1488
Carcinoembryonic-antigen-related cell-adhesion mol-
ecule 1 is associated with the suppression of NK cells 
function in chronic hepatitis C
Takahiro Suda, Tomohide Tatsumi, Akira Nishio, Shigeki Suemura, 
Atsuo Takigawa, Tadashi Kegasawa, Seiichi Tawara, Teppei 
Yoshioka, Kunimaro Furuta, Ryoko Yamada, Takahiro Kodama, 
Minoru Shigekawa, Hayato Hikita, Ryotaro Sakamori, Takayuki 
Yakushijin, Tetsuo Takehara, Haruki Kimura; Osaka University 
Graduate School of Medicine, Osaka, Japan
Background & Aims: NK cells play an essential role in the 
pathogenesis of chronic hepatitis C (CHC) . It is thought that the 
suppression of NK cells function leads to persistent infection 
of hepatitis C virus (HCV) and hepatocellular carcinogenesis . 
Several NK cells regulating molecules have been identified to 
involve in the suppression of NK cells function in CHC . Carc-
inoembryonic-antigen-related cell-adhesion molecule 1 (CEA-
CAM1) is also considered as the molecule suppressing NK 
cells function . But, the role of CEACAM1 has not yet been 
elucidated in CHC . In this study, we investigated the effect of 
CEACAM1 on the suppression of NK cells in CHC . Methods: 
The immune regulating ligands to NK cells of Huh7 .5 .1 cells 
and JFH-1/Huh7 .5 .1 cells, HCV infected cells, were analyzed 
by flow cytometry . The cytotoxicity of NK cells, CEACAM1 
levels in the supernatant and mRNA levels of CEACAM1 were 
evaluated by flow cytometry, ELISA and qRT-PCR, respectively . 
Serum CEACAM1 levels were analyzed by ELISA in 24 healthy 
donors, 27 CHC patients and 46 IFN-treated patients achiev-
ing sustained virological response (SVR) . Results: Among the 
activating or inhibiting ligands to NK cells, only the expression 
of CEACAM1 on JFH-1/Huh7 .5 .1 cells was higher than that 
on Huh7 .5 .1 cells . Soluble CEACAM1 levels in the supernatant 
of JFH-1/Huh7 .5 .1 cells were higher than those of Huh7 .5 .1 
cells, and mRNA expression levels of CEACAM1 in JFH-1/
Huh7 .5 .1 cells were higher than those in Huh7 .5 .1 cells . Addi-
tion of recombinant CEACAM1 protein resulted in the decrease 
of the cytotoxicity of NK cells . Knockdown of CEACAM1 by 
siRNA or CRISPR-Cas9 system resulted in decreasing the cyto-
toxicity of NK cells in the co-culture of PBMCs with JFH-1/
Huh7 .5 .1 cells . Serum CEACAM1 levels in CHC patients 
were significantly higher than those in healthy donors, and 
those in SVR patients were significantly lower than those in 
CHC patients (median, 0-90 percentile, CHC: 86 .3 ng/ml, 
23 .0-155 .9, healthy donors: 39 .0, 10 .1-74 .6, SVR: 30 .1, 
4 .7-71 .4) . In CHC patients, serum levels of CEACAM1 were 
correlated with serum AST, serum ALT and HCV viral loads, 
suggesting that elevated CEACAM1 might be associated with 
liver inflammation . Conclusion: In CHC, CEACAM1 derived 
from HCV-infected hepatocytes decreases the cytotoxicity of 
NK cells, which might be involved in persistent HCV infection . 
These results suggest the possible role of CEACAM1 in the 
pathogenesis of CHC .
Disclosures:
Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
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K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
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1489
HCV Infection Induces Caspase Activation and Regula-
tion of Telomerase Expression
Huy Tran1, Zhaowen Zhu1,2, M. Meleah Mathahs2, Warren N. 
Schmidt1,2; 1Internal Medicine, University of Iowa, Iowa City, IA; 
2Internal Medicine and Research Service, Veterans Affairs Medical 
Center, Iowa City, IA
 Introduction. Investigation of the interactions of HCV with the 
caspase and telomerase enzyme systems is important to fur-
ther define the oncogenic activities of the virus and facilitate 
new prevention and treatment programs for hepatocellular 
carcinoma . HCV is known to activate caspases and increase 
apoptosis . We recently reported that telomerase, an important 
oncogenic enzyme that increases the replicative capacity of 
neoplastic cells, is induced after HCV infection and stimulated 
catalytically by the NS3-4A protease-helicase . Telomerase is 
generally anti-apoptotic and has been reported to be a target 
for effector caspases 3, 6, and 7 . We studied the early effects 
of HCV infection on caspase activation and how they impact 
telomerase activity and expression . Methods.  HCV replicons 
and infected Huh-7 cells (J6JFH strain) were used . Telomerase 
reverse transcriptase (TERT) protein was quantified on western 
blots (WB) and telomerase activity determined with Realtime 
telomerase reverse transcriptase assay . Activated caspase 
enzymes were visualized on WB . Results. Activated caspase 8 
was elicited after infection in Huh-7 .5 cells or after transfection 
with NS3-4A . The appearance of activated effector caspases 
3 and 7 (but not 6) after 2 days infection was noted concom-
itantly with new TERT transcription and de novo appearance 
of several lower molecular weight TERT degradation products 
described previously . While TERT expression and telomerase 
activity were elevated early after infection, telomerase activity 
fell in later cultures but could be maintained or augmented with 
pancaspase or caspase 7 inhibitors . After infection, confocal 
microscopy showed co-localization of TERT and MitoMarker 
staining in a perinuclear distribution suggesting mitochondrial 
involvement of caspase activity . NS3-4A activation of caspase 
activity and degradation of TERT appeared to be independent 
of NS3 specific protease or helicase activities as determined 
by co-incubation of cells with specific inhibitors danoprevir and 
primuline respectively . Conclusions.  HCV can activate specific 
effector caspases to target TERT and thus trigger reciprocal 
actions in the host cell to compensate for increased telomerase 
activity . In accordance with our previous reports, these findings 
document that the virus exerts control over both TERT induction 
and degradation indicating a high degree of viral regulation 
for an important oncogenic enzyme . These interactions are 
likely to contribute to the oncogenic actions of HCV .
Disclosures:
The following people have nothing to disclose: Huy Tran, Zhaowen Zhu, M . 
Meleah Mathahs, Warren N . Schmidt

1490
Association of T-Cell Exhaustion Markers, PD-1, TIM-3 
and LAG-3 with Liver Cirrhosis, and Responses to Ther-
apy in Chronic HCV-Infected Patients
Enass A. Abdel-hameed, Susan D. Rouster, Mohamed Tarek M. 
Shata, Kenneth E. Sherman; Internal medicine, University of Cin-
cinnati, Cincinnati, OH
Background: The mechanisms of T-cell dysfunction during HCV 
therapy in cirrhotic patients are multifactorial and include T-cell 
exhaustion . Up-regulation of multiple T-cell inhibitory receptors 
such as PD-1, LAG-3, and TIM-3 has been suggested to identify 
HCV-specific T-cells with progressive exhaustion phenotype . 
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In this study, we examined soluble T-cell exhaustion markers 
in directly acting antiviral (DAA)-treated and untreated HCV 
patients with varying degrees of hepatic fibrosis . Methods: 
De-identified samples from 34 subjects were obtained from the 
University of Cincinnati Hepatitis Research Group repository . 
Samples representing healthy controls (n=6), HCV Treatment 
Naïve patients with advanced fibrosis (Metavir F3/F4; n=15), 
or Minimal/No fibrosis (Metavir F0/F1; n=4) were compared 
to DAA-treated HCV patients with Metavir F3/F4 who achieved 
sustained viral response (n= 9) . A multiplex immunoassay was 
used to measure the T-cell exhaustion markers (PD1, TIM3, 
and LAG-3) in the sera of patients and controls . Results: Sig-
nificant positive correlations were observed between fibrosis 
stages and PD-1 (r=0 .6666, p<0 .0001), TIM-3 (r=0 .5850, 
p= 0 .0007), and LAG-3 (r=0 .7408, (p<0 .0001) . Significantly 
lower levels of PD-1, TIM-3, and LAG-3 were detected in the 
healthy controls compared to patients who were Metavir F3/
F4 and naïve to DAA treatment (p≤0 .05) . Additionally, there 
was significantly lower levels of all three exhaustion markers 
among HCV patients with F3/F4 who achieved SVR after DAA 
treatment compared to patients with F3/F4 who are treatment 
naive (p≤0 .05) . Conclusion: This pilot study has identified an 
increase in exhaustion T-cell markers PD-1, TIM-3, and LAG-3 
in the chronic HCV infected patients with cirrhosis who were 
naïve to DAA treatment compared to healthy controls and those 
with lower levels of hepatic fibrosis . However, successful DAA 
treatment was associated with significantly reduced exhaustion 
markers . Additionally, the level of the three T-cell exhaustion 
serum markers correlates significantly to the fibrosis stage of 
the liver .
Disclosures:
Kenneth E . Sherman - Advisory Committees or Review Panels: Janssen, Merck, 
Synteract; Grant/Research Support: MedImmune, Inovio, Merck, Gilead, Bris-
ton-Myers Squibb
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Sustained viral clearance of HCV with DAA treatment is 
associated with restoration of effector T cell phenotype
Asma Ahmed1, Ashwin Dhanda1, Doha Hegazy2, Daniel Felmlee2, 
David Sheridan1, Matthew Cramp1; 1South West Liver unit, Derri-
ford hospital, Plymouth University Peninsula Schools of Medicine 
and dentistry, Glasgow, United Kingdom; 2Hepatology research 
group, Plymouth university peninsula school of medicine and den-
tistry, Plymouth, United Kingdom
 Introduction Chronic hepatitis C virus (HCV) infection is char-
acterised by failure of virus specific CD8+ T cell responses 
with T cells exhibiting an exhausted phenotype characterised 
by the expression of co-inhibitory receptors including pro-
grammed cell death 1 (PD1), T-cell immunoglobulin and mucin 
domain-containing protein 3 (TIM3 ) . Previous studies have 
shown persistent expression of PD1 on HCV-specific CD8 T 
cells, despite sustained viral clearance following treatment with 
pegylated interferon alpha and ribavirin . This is in contrast to 
reports where spontaneous resolution of acute infection was 
associated with loss of PD1 expression . One possible expla-
nation of permanent impairment of T cell function could be 
through direct inhibition of interferon on lymphocytes . Aim 
To analyse the impact of interferon-free direct-acting antiviral 
treatment on the phenotypic features of T cell exhaustion and 
determine if sustained viral response is associated with resto-
ration of T cell phenotype . Methods  We studied a cohort of 6 
patients with advanced liver disease secondary to chronic HCV 
genotype 1 infection undergoing interferon-free treatment with 
a combination of NS5A and NS5B inhibitors for 12 weeks . 

PBMCs were isolated from blood samples obtained at baseline, 
treatment week 2,4,12 and follow-up (FU) week 4 and 12 and 
compared to healthy controls . PBMCs were then assessed for 
expression of PD1 inhibitory receptor and the TIM3 ligand, 
Galectin 9, on CD8+ and CD4+ T cell populations using flow 
cytometry . Results  All patients achieved sustained virological 
response with 12 weeks of interferon free treatment . There was 
a decrease in mean galectin 9 expression from 54 .5% at base-
line to 35 % at follow-up week 12 on global T cells(p=0 .02) . 
Mean galectin 9 expression showed a more marked decrease 
on CD8+ T cells (30 .3% at baseline to 11 .4% at FU 12; 
p=0 .02) as compared to CD4+ T cells (28% at baseline to 
25% at FU week 12) . There was a similar decline in expression 
of PD1 from 17 .7% at baseline to 12 .6% (p=0 .02) at FU 12 
on global T cells, from 7 .4% to 4 .9% (p=0 .04)on CD8+ T cells 
and from 13 .8% at baseline to 10 .2% at FU12 on CD4+ T 
cells . Conclusions These findings suggest a partial restoration of 
T cell phenotype with reversal of T cell exhaustion markers fol-
lowing sustained virological response under interferon-free ther-
apy  . Further studies are underway using functional assays to 
assess restoration of HCV specific T cell function in this cohort .
Disclosures:
Matthew Cramp - Advisory Committees or Review Panels: Gilead, AbbVie, BMS, 
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Longitudinal changes in peripheral CD4+ regulatory 
T cells upon treatment of chronic hepatitis C with 
direct-acting antivirals
Bettina Langhans, Hans Dieter Nischalke, Benjamin Krämer, 
Annekristin Hausen, Leone Dold, Peer Van Heteren, Robert Hüne-
burg, Jacob Nattermann, Christian P. Strassburg, Ulrich Spengler; 
Department of Internal Medicine, University of Bonn, Bonn, Ger-
many
Background & Aims: CD4+CD25+Foxp3+ regulatory T cells 
(Tregs) gradually expand during chronic hepatitis C virus (HCV) 
infection, inhibit antiviral immune response, promote fibrosis 
and may ultimately facilitate liver cancer . Directly acting antivi-
rals (DAA) have revolutionized HCV therapy, but unlike interfer-
ons (IFNs), do not affect immunity . Thus, it is unclear if DAA can 
reverse increased Tregs and their activity . Here, we compared 
long-term evolution of Tregs in HCV-infected patients treated 
with sofosbuvir (SOF) and pegylated IFN/ribavirin (RBV) versus 
patients treated with IFN-free DAA regimens . Methods: Using 
multi-color flowcytometry we analyzed Tregs in the blood of 
genotype-1-infected patients before (baseline), at the end of 
therapy (EOT), 12 weeks (=SVR12), 24 weeks (=SVR24) and 
long-term (51±14 weeks) after EOT, respectively, and com-
pared 12 week therapy with SOF plus IFN/RBV (n=12) versus 
SOF plus daclatasvir or simeprevir, respectively (n=14) . Blood 
from healthy age-matched donors were analyzed as controls . 
Results: Our long-term analysis revealed that after treatment 
with IFN-free and IFN-based SOF regimens Treg frequencies 
stabilized at -15% (p=0 .040) and -25% (p=0 .002) below base-
line levels, respectively . However, these frequencies remained 
still 35% (p=0 .032) and 44% (p=0 .001) above those of nor-
mal controls (2 .8±0 .1%), respectively . Unlike IFN-free therapy, 
which induced continuous decline of Tregs, during SOF plus 
IFN/RBV there was a transient flare of Tregs (+23%, p=0 .001), 
which were activated (GARP: +29%, p=0 .012; OX-40: +36%, 
p=0 .001; Tim-3: +18%, p=0 .005) and upregulated expres-
sion of contact-dependent inhibitory effector molecules CTLA-4 
(+35%, p=0 .001) and GITR (+19%, p=0 .017) . Moreover, 
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Tregs expressed significantly more galectin-9 on their surface 
(+30%, p=0 .013; ligand of Tim-3) corresponding to increased 
galectin-9 serum levels (+72%, p=0 .002) during therapy with 
SOF plus IFN/RBV . Conclusions: IFN-based therapy with SOF 
and RBV leads to transient expansion of activated Tregs, which 
seems to reflect contact-dependent anti-inflammatory count-
er-regulation in response to IFN-induced immunostimulation . 
This response may blunt antiviral treatment efficacy of IFN-
based therapy . In the long-term, however, both IFN-based and 
IFN-free DAA regimens only moderately reduced frequency 
and activation of Tregs, which persisted at substantially ele-
vated levels over healthy controls
Disclosures:
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CXCR3-high/CD81-low B cells in Early Acute HCV Infec-
tion Correlates with Severity of Liver Inflammation
Mengfei Liu1, Kyong-Mi Chang1,2, David E. Kaplan1,2; 1Gas-
troenterology, Philadelphia Veteran Affair Medical Center, Phil-
adelphia, PA; 2University of Pennsylvania Perelman School of 
Medicine, Philadelphia, PA
Introduction: B-cells can serve as critical antigen presenting 
cells to T-cells in early viral infection critical to viral elimina-
tion . The importance of B-cell function in determining the early 
resolution or persistence of hepatitis C infection is unknown . 
Anecdotally, in a small number of subjects, a subpopulation 
of CXCR3-high/CD81-low B cells was observed to be favor-
ably associated with disease resolution in acute HCV patients . 
We hypothesized that emergence of CXCR3-high/CD81-low B 
cells could be associated with viral clearance . Methods: Vari-
ations in B cell phenotypes were analyzed by flow cytometry 
in acutely infected with HCV . Cell surface markers for CD19, 
CD3, CD14, were used to identify lymphocyte populations, 
and CD27, CD21, CXCR3 and CD81 were used to identify B 
cell subtypes . Generalized Linear Model was used to identify 
key associations of B cell subgroups with ALT levels and dis-
ease outcome . Results: 48 patients with acute hepatitis C were 
recruited, 23 subjects of whom were coinfected with HIV . 23 
were treated with interferon therapy during study period . In the 
first 3 weeks of acute hepatitis, large fluctuations in ALT levels 
coincided with increased frequency of CXCR3-high/CD81-low 
B-cells . After 3 weeks from clinical hepatitis, the percentage 
of CD19+/CXCR3-high/CD81-low cells negatively correlated 
with ALT levels but not HCV RNA titer . Interestingly, CXCR3-
high/CD81-low B cells circulated at lower frequency in HIV+ 
individuals, whose ALT levels are higher compared to non-HIV 
subjects . During this time frame, increases in two distinct mem-
ory B-cell populations, CD27+/CD21+ resting memory B cells 
and CD27-/CD21- tissue-like memory B-cells, were associated 
with greater inflammatory activity . The frequency of nonspecific 
B-cell population appeared to be associated with virological 
outcome . Discussion: Memory B-cell phenotypes evolve rap-
idly during the course of acute HCV infection . An increased 
CXCR3-high/CD81-low B-cell frequency is associated with 
reduced liver inflammation but does not appear to be asso-
ciated with virological outcome . The specific role of CXCR3-
high/CD81-low B-cells in acute HCV infection on T-cell priming 
or regulatory activities warrant further investigation .
Disclosures:
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Hepatitis C non-structural proteins 5 & 5B upregulate 
MHC class I to evade NK cytotoxicity
Thomas Pembroke1, Richard Stanton1, Robin Antrobus2, Paul Leh-
ner2, Gavin Wilkinson1, Andrew Godkin1; 1Institute of Infection 
& Immunity, Cardiff University, Cardiff, United Kingdom; 2Cam-
bridge Institute for Medical Research, University of Cambridge, 
Cambridge, United Kingdom
Hepatitis C virus (HCV) infects 3% of the global population and 
can result in cirrhosis and hepatocellular carcinoma (HCC) . 
Direct acting antivirals (DAA) impinge upon viral replication 
and have largely overtaken interferon-α (IFNα) based HCV 
eradication regimens . Natural killer (NK) cells are large gran-
ular lymphocytes that can kill virus-infected and tumor cells 
and are stimulated by IFN . NK function is compromised by 
in chronic HCV infection, following DAA eradication there 
is a reported increased risk in early HCC metastatic recur-
rence indicating on going immune dysregulation . The role of 
individual HCV proteins expressed within infected cells upon 
NK cell impingement remains to be fully elicited . In this study 
we have utilised adenovirus vectors to expressed individual 
HCV proteins and polyproteins, from 2 HCV genotypes, in 
target cell lines to impinge upon NK cell function . Adenovi-
rus vectors containing individual HCV proteins and structural 
polypeptides were generated from genotype 1b and 2a (JFH) 
HCV genomes . HCV genes were recombineered into E coli 
with the pAL1141 plasmid containing a modified adenovirus 
genome and selection markers . The plasmid was extracted and 
vector genes were transfected into 293-TREx cells allowing 
culture of high titres adenovirus . Target cell lines were infected 
with the adenovirus vectors or a control adenovirus lacking 
an expressed construct . Peripheral blood mononuclear cells 
were stimulated overnight with 1000IU/ml IFNα and NK cell 
cytotoxic function and cytokine production was measured by 
flow cytometry . NK cell ligands upon infected target cells were 
analysed by mass spectrometry proteomics . Cells were labeled 
by a stable isotope labeling of amino acids in cell culture 
(SILAC) prior to infection and surface proteins were then bioti-
nylated and isolated . Expression of HCV NS5 or 5B proteins 
in targets cells resulted in a significant reduction in NK cyto-
toxicity (-60% p=0 .001) and cytokine production (IFNg: -55% 
p=0 .009, TNFα: -25% p=0 .13) . Proteomic analysis of cell sur-
face proteins revealed a four fold up regulation in HLA B and 
C molecules upon infected cells expressing NS5 and NS5B . 
Culturing infected cells in the presence of INX189 nucleoside 
or R1479 non-nucleoside inhibitors of NS5B failed to restore 
NK cell function . HCV NS5 and NS5B are extremely efficient 
at impinging upon NK cell function by up regulation of MHC 
class I molecules in spite of stimulation with IFNα . NS5B inhibi-
tors do not restore NK cell function against infected cells in the 
short term . Strategies to improve early NK cell function during 
DAA therapy may shorten the treatment course and reduce the 
risk of early HCC recurrence .
Disclosures:
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HCV-HIV Co-Infected Female Patients Do Not Exhibit 
Immunological Deterioration & Liver Disease Progres-
sion With HAART Therapy: A 5 Years Retrospective 
Observational Study
Shady Guirguis1, Mohammad K. Mohammad2, Susan E. Otero2, 
Wiemken Timothy2, Ramirez. Julio2, Peyrani Paula2, Ibrahim 
Mostafa2; 1Internal medicine, Lincoln medical and mental health 
center, New York, NY; 2University of Louisville, Louisville, KY
Purpose: Up to a third of HIV-infected individuals have HCV 
co-infection . There are limited and conflicting reports regard-
ing the natural history of HCV in cases with HIV co-infection 
especially in females population . Combined treatment of HIV 
and HCV can be complicated by drug-drug interactions and 
toxicities . The objective of this study was to evaluate the immu-
nological deterioration & liver disease progression of female 
patients co-infected with HIV/HCV versus mono-infected with 
HIV as well as the safety of HAART therapy administration in 
this unique patient population Methods: This was a retrospec-
tive, observational study of HIV positive female patients under 
care of from January 2006 to December 2011 . The study was 
approved by the Institutional Review Board . The diagnosis of 
HCV & HIV infections were made by serologic tests . Data on 
compliance with HAART was collected . The median absolute 
CD4+ cell count was calculated annually . The mean of those 
medians was then calculated across the study period . Student’s 
t test was used to evaluate the immunological deterioration 
(CD4+ cell counts) between each group . Kaplan-Meier survival 
curves were created to assess the statistical differences in the 
time to immunologic failure between the HIV mono-infected 
groups versus the HIV/HCV co-infected group . AST, ALT & PLT 
were selected as a marker of liver injury through the course 
of treatment . Results: From a total of 298 HIV female patients 
included in the study, only 57 (20%) were HCV positive, and 
241 (80%) were HCV negative . HAART therapy was used in 
92% of HIV/HCV co-infected and 90% in the HIV mono-infected 
females . Demographic variables were similar between groups . 
The mean (SD) CD4 count across the entire study period was 
409 (73) for the HIV/HCV co-infected group versus 411 (51) 
for the HIV mono-infected group, (P=0 .968) . The Kaplan-Meier 
survival curves for immunologic failure showed no difference 
between mono-infected versus co-infected patients . There were 
no significant differences of liver injury markers through the 
study period . Conclusion: This study supports the concept that 
HCV infection is not associated with immunological progres-
sion of the HIV disease in co-infected female patients . Effective 
antiretroviral therapy may limit the impact of HCV infection on 
the immunological progression of HIV disease . Our Study Doc-
uments the Safety of antiretroviral therapy in HCV/ HIV-con-
fected Female patients .
Disclosures:
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BAFF, BAFF promoter and BAFF receptor allelic variants 
in HCV-related Mixed Cryoglobulinemia and Non Hod-
gkin’s Lymphoma.
Giorgia Ceccotti1, Laura Gragnani1, Elisa Fognani1, Guia Cerre-
telli1, Patrizio Caini1, Teresa Urraro1, Monica Monti1, Massimo 
Libra2, Anna Linda Zignego1; 1University of Florence, Florence, 
Italy; 2University of Catania, Catania, Italy
 BACKGROUND: Innate immunity factors may contribute to 
the pathogenesis of lymphoproliferative and autoimmune dis-

orders, including those HCV-related . Among these factors, 
the cytokine known as B-cell activating factor (BAFF) plays 
an essential role (Zhang Y, 2015) . The increasing in BAFF 
levels associated with lymphoproliferative diseases seems to 
be attributable to different allelic variants in the BAFF gene, 
BAFF promoter and BAFF receptor (BAFF-R) . Previous data sug-
gested that the polymorphic site rs9514828 (-871C/T) on the 
BAFF promoter is associated with lymphoproliferations such as 
HCV-related mixed cryoglobulinemia (MC) (Gragnani L, 2011, 
Giannini C, 2008) . This risk has also been correlated with 
other SNPs on the BAFF gene: rs1224141, rs12583006 and 
rs12428930 (Novak AJ, 2009) . Also, the His159Tyr muta-
tion on BAFF-R seems to contribute to NHL onset through the 
NF-kB pathway activation which induces apoptosis inhibition 
and magnifies all the BAFF effects (Hildebrand JM, 2010) . 
The aim of this study was to evaluate how these BAFF/BAFF-R 
polymorphic variants can affect the risk to develop a NHL in 
patients with HCV infection and MC . PATIENTS AND METH-
ODS: the rs9514828 SNP on BAFF promoter, the rs61756766 
on BAFF-R and the rs12428930 on the BAFF gene have 
been evaluated by real time PCR and RFLP analysis . A total 
of 209 HCV infected patients have been considered: 53 
without signs/symptoms of lymphoproliferative/autoimmune 
disorder (HCV-controls); 115 affected by MC and 41 with 
NHL . For the rs61756766 analysis, a control population of 
180 healthy subjects has been used . RESULTS: concerning the 
rs9514828, we observed a higher frequency of the C/T and 
T/T genotype in NHL patients compared to the HCV-control 
group (p=0 .01) . Similarly, focusing our attention on the BAFF-R 
variant rs61756766, we detected an increased frequency of 
the C/T heterozygosis in NHL patients compared to healthy 
controls (p=0 .006) . Finally, the analysis of BAFF gene SNP 
rs12428930, did not show any significant difference among 
the tested groups . CONCLUSIONS: our results confirmed that 
the BAFF/BAFF-R system is involved in the pathogenesis of 
HCV-related lymphoproliferative disorders . In addition these 
results suggest that further investigations aimed at screening 
all the known variants of BAFF/BAFF-R system are needed to 
define a risk haplotype for HCV-related NHL . Understanding 
the functions of these mutations could help to identify the one 
responsible for the impairment of the entire BAFF signaling; this 
would potentially contribute to tailoring the use of the anti-BAFF 
biological drug (Belimumab) only in patients with certain BAFF 
alteration for which this therapy could be more beneficial .
Disclosures:
The following people have nothing to disclose: Giorgia Ceccotti, Laura Grag-
nani, Elisa Fognani, Guia Cerretelli, Patrizio Caini, Teresa Urraro, Monica 
Monti, Massimo Libra, Anna Linda Zignego

1497
Occurrence of polymorphisms and resistant mutations 
in the NS3, NS5A and NS5B genes of HCV based on 
sequences deposited in the European Hepatitis C Virus 
Database (euHCVdb).
Dimas A. Kliemann1,2, Cristiane V. Tovo1,2, Ana B. Gorini da 
Veiga2, André L. Machado da Silva1,2, Charles Wood3, Angelo 
Alves de Mattos2; 1Serviço de Infectologia, Hospital Nossa Sen-
hora da Conceição, Porto Alegre, Brazil; 2Universidade Federal 
de Ciências da Saúde de Porto Alegre (UFCSPA), Porto Alegre, 
Brazil; 3Nebraska Center for Virology – University of Nebraska. 
Lincoln, Lincoln, NE
Introduction: Chronic Hepatitis C Virus (HCV) infection affects 
around 180 million people worldwide and is a significant cause 
of liver-related morbidity and mortality . The main therapeutic 
targets for HCV infection are the NS3/4A protease, NS5B 
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polymerase, and NS5A replication complex . Pre-existence of 
resistance associated variants (RAVs) to direct antiviral agents 
(DAAs) reduces sustained virologic response (SVR) rates . The 
objective of this analysis was to evaluate the occurrence of 
polymorphisms and resistant mutations in NS3, NS5A and 
NS5B regions in treatment-naïve HCV sequences deposited in 
the European Hepatitis C Virus database (euHCVdb) . Material 
and Methods: The search resulted in 798 NS3, 708 NS5A and 
535 NS5B sequences from HCV genotypes 1a, 1b, 2a, 2b and 
3a, after the exclusion of sequences containing errors and/or 
gaps or incomplete sequences, and sequences from patients 
previously treated with DAAs . Results: The Q80K variant in 
the NS3 gene was the most prevalent mutation, being found 
in 44 .66% of the subtype 1a and 0 .25% of the subtype 1b; 
other frequent mutations observed in more than 2% of the NS3 
sequences were: I170V (3 .21%) in genotype 1a, and Y56F 
(15 .93%), V132I (23 .28%) and I170V (65 .20%) in genotype 
1b . For the NS5A, 2 .21% of the genotype 1a sequences have 
the P58S mutation, 5 .95% of genotype 1b sequences have 
the R30Q mutation, 15 .79% of subtypes 2a sequences have 
the Q30R mutation, 23 .08% of subtype 2b sequences have a 
L31M mutation, and in subtype 3a sequences, 23 .08% have 
the M31L resistant variants . For the NS5B, the V321L RAV was 
identified in 0 .60% of genotype 1a and in 0 .32% of genotype 
1b sequences, and the N142T variant was observed in 0 .32% 
of subtype 1b sequences . The C316Y, S556G, D559N RAV 
were identified in 0 .33%, 7 .82% and 0 .32% of genotype 1b 
sequences, respectively, and were not observed in other gen-
otypes . Conclusion: Despite the overall low frequency of muta-
tions observed in our data, this resistant population is likely to 
be selected and maintained in the patients undergoing therapy 
with DAAs, and over multiple rounds of replication mutated 
variants can acquire additional substitutions to increase viral 
fitness . Even though HCV variants resistant to DAA targeting 
one viral protein remain susceptible to DAAs targeting another 
viral protein, combination therapy could fail due to selection of 
HCV with resistance substitutions in multiple targets
Disclosures:
Dimas A . Kliemann - Grant/Research Support: CAPES
André L . Machado da Silva - Advisory Committees or Review Panels: Gilead 
Sciences Inc; Speaking and Teaching: Gilead Sciences Inc, Bristol-Myers Squibb
The following people have nothing to disclose: Cristiane V . Tovo, Ana B . Gorini 
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1498
Baseline Immune Changes following DAA Therapy may 
Predict Early Viral Clearance
Sharon A. Oldford1, Krista Arseneault1, Lisa Barrett1,2; 1Microbiol-
ogy and Immunology, Dalhousie University, Halifax, NS, Canada; 
2Division of Infectious Diseases, Nova Scotia Health Authority, 
Halifax, NS, Canada
Background: Early viral clearance may be important in identi-
fying individuals for shortened treatment course . Immune mech-
anisms of achieving early viral clearance following HCV direct 
acting antiviral (DAA) treatment are unclear . Previous work has 
demonstrated immunologic augmentation with HCV DAA treat-
ment . Whether baseline immune phenotype or DAA induced 
immune changes can predict early viral clearance is unknown . 
Objective: Assess immune changes at baseline and early time 
points during anti-HCV DAA therapy . Methods: HCV subjects 
were treated with DAA regimens for 12 weeks . Comprehensive 
peripheral blood mononuclear cell (PBMC) T cell (CD3, CD4, 
CD8, CD27, CD28, Tim-3, PD-1, CTLA-4, and CD57), B cell 
(CD10, CD19, CD20, CD21, CD27), and NK cell (CD16, 
CD27, CD56, CD158b, CD158e1/e2, CD159a, CD314, 

CD337) immunophenotyping was performed in these patients, 
as well as age and sex matched controls at baseline, day 7, 
week 4, week 8 and end of treatment . Data comparing base-
line and day 7 of treatment are described here . Results: All 
patients had rapid decline of HCV viral load within 7 days of 
therapy, and all were undetectable at week 8 . Individuals who 
suppressed virus within 1 week of DAA therapy had a unique 
baseline immune profile with decreased plasma and memory B 
cells, exhausted T cells and cytotoxic NK cells . There was rapid 
reversal of T cell exhaustion, independent of fibrosis score . B 
cell phenotype was unaltered after 1 week of DAA therapy . 
Conclusions: These findings highlight the plasticity of immune 
phenotype and suggest baseline immune phenotype and rapid 
reversibility of immune exhaustion may predict candidates for 
shorter therapy . Shortened treatment regimes provide cost-ef-
fective treatment options that may be particularly useful for 
preventing the spread of HCV in high risk populations . Immuno-
logic signatures may be useful predictors to identify those who 
would benefit from shortened treatment duration .
Disclosures:
The following people have nothing to disclose: Sharon A . Oldford, Krista Arse-
neault, Lisa Barrett

1499 ♦
Functional Genomic Study Reveals GPR125 as a Novel 
Regulator for Hepatocyte Lipotoxicity 
Steven Bronk1, Robert J. Plummer2, James A. Blau3, Matthew J. 
Hangauer3, Ying Peng2, Angela L. Gregor2, Wei Zhou1, Tamar 
Pirtskhalava4, Thomas A. White4, Nathan K. LeBrasseur4, Jan van 
Deursen1,5, James L. Kirkland4, Michael McManus3, Gregory J. 
Gores1, Yi Guo1,2; 1Gastroenterology and Hepatology, Mayo 
Clinic, Rochester, MN; 2Biochemistry and Molecular Biology, 
Mayo Clinic, Rochester, MN; 3Diabetes Center, University of Cal-
ifornia San Francisco, San Francisco, CA; 4Robert and Arlene 
Kogod Center on Aging, Mayo Clinic, Rochester, MN; 5Pediatric 
and Adolescent Medicine, Mayo Clinic, Rochester, MN
Background and aims: Nonalcoholic fatty liver disease 
(NAFLD) is a complex disorder with limited therapeutic options 
in patients with progressive disease . Saturated free fatty acids 
(FFA)-contribute to hepatocyte lipotoxicity, a pivotal process 
in NAFLD progression, by evoking a network of poorly under-
stood adverse signaling events . The goals of our current study 
are to identify novel mediators and pathways responsible for 
hepatocyte lipoapoptosis, thereby providing new therapeutic 
targets to prevent disease progression in NAFLD . Methods: We 
performed an unbiased RNAi screen using the newly developed 
human EXPAND shRNA library, which contains high-coverage 
shRNA pools . Huh7 human hepatoma cells were infected with 
lentivirus carrying the shRNA pools, and underwent selection, 
expansion, and three rounds of treatment with the toxic satu-
rated FFA, palmitate . The shRNAs rendering the cells resistant 
to palmitate-mediated apoptosis were amplified from surviv-
ing cells and quantified using next generation sequencing . All 
the identified hits contain multiple potent shRNAs targeting the 
same genes . Apoptosis was quantified by morphology and a 
caspase 3/7 assay . Results: Among the Kinase/GPCR and 
lipid-enzyme sub-libraries (110,000 shRNAs targeting about 
3500 genes) that we finished screening, a few well-charac-
terized lipotoxicity mediators, such as Caspase 7, 8, and the 
c-June N-terminal kinase (JNK) were identified . Beyond these 
previously identified toxic mediators, we identified novel G 
protein-coupled receptors (GPR125 and GPR126) mediating 
palmitate-induced lipoapoptosis, as well as an early signaling 
cascade including the phosphoinositide 3-kinase (PI3K) and its 
target v-akt murine thymoma viral oncogene homolog (AKT) . 
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shRNA targeting the messages for these gene products signifi-
cantly protects Huh7 cells from palmitate-induced lipoapopto-
sis . TALEN genome engineering generated GPR125 knockout 
mice were protected from high fat, fructose, and cholesterol 
(FFC) diet-induced liver steatosis and overall obesity . In conclu-
sion, using an unbiased functional genomic screen, we iden-
tified several novel mediators and new pathways regulating 
hepatocyte lipoapoptosis . GRP125 as a key regulator for this 
process could be further developed as an exciting novel target 
for NAFLD treatment and prevention .
Disclosures:
Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Bayer
The following people have nothing to disclose: Steven Bronk, Robert J . Plummer, 
James A . Blau, Matthew J . Hangauer, Ying Peng, Angela L . Gregor, Wei Zhou, 
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1500 ♦
Oxidized low-density lipoprotein (oxLDL) induces a 
pro-inflammatory/pro-fibrotic response from liver sinu-
soidal endothelial cells that is attenuated by activation 
of the nuclear bile acid receptor FXR
Rachel McMahan1, Cara Porsche1, Brett McGettigan1, Hugo R. 
Rosen1,2; 1Gastroenterology and Hepatology, University of Col-
orado Denver, Anschutz, Aurora, CO; 2Denver Veteran’s Affairs 
Medical Center, Denver, CO
Background: Oxidized low-density lipoprotein (oxLDL) has 
been shown to contribute to diet-induced inflammation in part 
by inducing endothelial dysfunction within the vasculature . 
Signaling through the bile acid receptors FXR and TGR5 has 
also been shown to alter the function of vascular endothelial 
cells . It has recently been demonstrated that oxLDL can induce 
defenestration in liver sinusoidal endothelial cell (LSEC) via the 
lectin-like oxLDL receptor (LOX-1) . The aim of this study was 
to further evaluate the effects of oxLDL on LSEC in the context 
of non-alcoholic fatty liver disease (NAFLD) and determine if 
bile acid receptor activation can alter this response . Meth-
ods: Gene expression analysis was performed to evaluate the 
effects of oxLDL on the murine LSEC line (TSEC) and primary 
LSEC isolated from normal, NALFD, and FXR knock-out mice . 
Primary LSEC were isolated from the livers of mice by CD146 
magnetic bead separation . To evaluate the role of bile acid 
receptor pathways, cells were pre-treated with an FXR bile 
acid receptor agonist (GW4064) or a dual FXR/TGR5 agonist 
(INT-767) prior to exposure to oxLDL . Microarray analysis was 
performed on agonist-treated murine LSECs . Results: Exposure 
of LSEC to oxLDL for 6 hours leads to increased expression of 
pro-inflammatory chemokines (CCL2, CXCL10) and the pro-fi-
brotic cytokine IL-33 . In addition, oxLDL led to upregulation of 
LOX-1, the oxLDL receptor . Interestingly, primary LSEC isolated 
from NAFLD mice were sensitized to oxLDL compared to LSEC 
from mice fed a normal chow diet (> 3-fold induction for these 
genes; p < 0 .05) . To evaluate how bile acid receptor activation 
affects this response LSEC were exposed to FXR and TGR5 ago-
nists for 1 hour prior to stimulation with oxLDL . Activation of the 
FXR pathway inhibited cytokine/chemokine release from LSEC 
and decreased expression of LOX-1 . Furthermore, the effects 
of the FXR agonist on IL-33 and OLR-1 expression were elim-
inated in LSEC isolated from FXR knock-out mice, further sug-
gesting a role for FXR in altering the response of LSEC to oxLDL . 
Conclusions: Taken together our data support the hypothesis 
that oxLDL leads to LSEC dysfunction and could help explain 
pro-inflammatory and pro-fibrotic effects of dietary cholesterol 
in NAFLD . In addition, we show that activation of the FXR bile 
acid receptor pathway inhibited LOX-1 upregulation and cyto-
kine production by oxLDL . These results may have important 

implications for understanding the role of endothelial function 
in NALFD and the use of FXR agonists in fatty liver disease .
Disclosures:
The following people have nothing to disclose: Rachel McMahan, Cara Porsche, 
Brett McGettigan, Hugo R . Rosen

1501 ♦
Effects of BMS-986036 (pegylated fibroblast growth 
factor 21) on hepatic steatosis and fibrosis in a mouse 
model of nonalcoholic steatohepatitis
John Krupinski1, Nathan Morgan1, Alex Kozhich2, Manoj Chiney1, 
Paul Morin2, Rose Christian2; 1Bristol-Myers Squibb, Pennington, 
NJ; 2Bristol-Myers Squibb, Lawrenceville, NJ
Background: Fibroblast growth factor 21 (FGF21), a non-mito-
genic hormone, is an important regulator of glucose and lipid 
metabolism . FGF21 analogs improve insulin sensitivity and 
lipid profiles, which contribute to NASH pathogenesis, in pre-
clinical models as well as in obese humans with type 2 diabe-
tes . BMS-986036 is a pegylated recombinant form of human 
FGF21 with an extended elimination half-life and duration of 
action . In this study, the effects of BMS-986036 treatment were 
evaluated in the Stelic mouse model (STAM™) of NASH and 
liver fibrosis . Methods: C57BL/6 mouse pups were given a 
single injection of streptozotocin two days after birth to induce 
diabetes and were subsequently placed on a high-fat (57%) 
diet at 4 weeks of age . In the Stelic model, mice develop histo-
logical correlates of NASH by 7 weeks of age and liver fibrosis 
by week 9 . Twice-weekly (BIW) subcutaneous administration of 
3 mg/kg BMS-986036 was initiated in 9-week old NASH mice 
and was continued for 6 weeks . Analyses were conducted on 
serum and liver lobes prepared from mice that were sacrificed 
72 h after the last treatment . Results: BMS-986036 conferred a 
survival benefit; 8 of 20 mice in the Vehicle group died during 
the in-life phase and 0 of 20 in the BMS-986036 group . When 
compared with Vehicle, 6 weeks of BIW treatment with 3 mg/
kg BMS-986036 resulted in statistically significant changes in 
liver-to-body weight ratio (-40%), blood glucose (-37%), plasma 
ALT (-53%), liver triglycerides (-50%), liver cholesterol (-51%), 
and serum adiponectin (+67%) . Based on histologic analyses, 
treatment with BMS-986036 resulted in a mean reduction vs . 
Vehicle of 3 .6 units in the NAFLD Activity Score (NAS; P < 
0 .001) with reductions in all 3 components of the NAS, a 
61% decrease in oil red-positive area (hepatic steatosis; P < 
0 .001), and a 34% decrease in Sirius red-positive area (liver 
fibrosis; P < 0 .05) . Conclusion: Six weeks of treatment with 
BMS-986036 improved survival, increased serum adiponectin 
and decreased hepatic steatosis, NAS, and fibrosis in the Stelic 
mouse model of NASH and liver fibrosis .
Disclosures:
John Krupinski - Employment: BMS
Alex Kozhich - Employment: Bristol-Myers Squibb
Paul Morin - Employment: Bristol Myewrs Squibb
Rose Christian - Employment: Bristol-Myers Squibb
The following people have nothing to disclose: Nathan Morgan, Manoj Chiney

1502 ♦
Inhibition of sphingosine 1-phosphate signaling by 
FTY720 ameliorates murine nonalcoholic steatohepatitis
Amy S. Mauer, Harmeet Malhi; Mayo Clinic, Rochester, MN
Nonalcoholic steatohepatitis (NASH) is the most prevalent 
chronic liver disease in the Western world with no regulatory 
agency approved pharmacologic therapy . NASH is a lipotoxic 
disorder, wherein pro-inflammatory effects of accumulated lip-
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ids, such as ceramide and its derivative sphingosine 1-phos-
phate (S1P), contribute to macrophage-associated liver injury 
and inflammation [Kakazu . J Lipid Res;57(2):233] . FTY720 
(fingolimod), a small molecule, orally available, S1P antago-
nist, approved for the treatment of relapsing multiple sclerosis 
due to its immune-modulatory properties, has not been stud-
ied in NASH . Therefore, we hypothesized that FTY720 would 
ameliorate NASH by inhibiting S1P induced proinflammatory 
monocyte chemotaxis . The aim of this study was to assess the 
therapeutic efficacy of FTY720 in reversing established NASH . 
Methods: 12 week old C57Bl/6 male mice fed a high saturated 
Fat, Fructose, and Cholesterol (FFC) diet or standard chow for 
24 weeks were treated with either FTY720 (1mg/kg) or saline 
daily by intraperitoneal injections starting at week 22 of the 
feeding study for 14 days . Upon completion body weight, 
liver mass, liver tissue and blood were obtained for analyses . 
Results: Saline treated FFC-fed mice (control group) recapitu-
lated human NASH including the cardinal features of hepato-
cyte steatosis, ballooning, and fibrosis . FTY720-treated FFC-fed 
mice (treatment group) demonstrated significant improvement 
in hepatocyte ballooning and liver fibrosis compared with 
the control group; this was reflected in an improved NAFLD 
activity score (p<0 .05) . Serum ALT was 268 ± 40 U/L in the 
control group compared with 144 ± 9 U/L in the treatment 
group (p<0 .01) . Macrophage accumulation was significantly 
reduced in the treatment group by immunohistochemistry for 
activated macrophage marker Mac-2, and confirmed by quan-
titative PCR (qPCR) . Monocyte attracting chemokines, MCP-1, 
and MIP-1alpha were significantly reduced in the treatment 
group . Consistent with this, there was a reduction in the hepatic 
accumulation of Ly6C expressing macrophages-likely due to 
a reduction in the recruitment of Ly6C expressing pro-inflam-
matory monocytes to the liver . Collagen accumulation mea-
sured by picro-sirius red staining, and liver mRNA expression 
of alpha-smooth muscle actin and metalloproteinase inhibitor-1 
were significantly reduced in the treatment group in keeping 
with the reduction in liver injury and inflammation . Body mass 
and liver mass remained unchanged between the two groups . 
Conclusions: FFC-diet induced NASH is significantly reverse 
by 2 week treatment with FTY720 . FTY720 should be further 
explored for possible therapeutic use in human NASH patients .
Disclosures:
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1503 ♦
Mixed lineage kinase 3 mediates the induction of 
CXCL10 by a STAT1-dependent mechanism during 
hepatocyte lipotoxicity
Kyoko Tomita2, Brittany L. Freeman2, Ayano Niibe2, Steven Bronk2, 
Petra Hirsova2, Samar H. Ibrahim1,2; 1Pediatric Gastroenterology, 
Mayo Clinic, Rochester, MN; 2Gastroenterology and Hepatology, 
Mayo Clinic, Rochester, MN
Background and Aims: Increased levels of circulating saturated 
free fatty acids (SFA) contribute to hepatocyte lipotoxicity in 
nonalcoholic steatohepatitis (NASH) . We previously reported 
that lipotoxic hepatocytes release extracellular vesicles enriched 
with the potent macrophage chemotactic ligand C-X-C motif 
chemokine 10 (CXCL10) by a mixed lineage kinase 3 (MLK3) 
dependent mechanism . Although the mechanisms regulating 
CXCL10 expression in hepatocytes are largely unknown, signal 
transducer and activator of transcription (STAT)1, a transcrip-
tion factor known to induce inflammatory response, is a can-
didate regulator of CXCL10 expression . Therein, we sought to 
determine whether STAT1 mediates CXCL10 induction in lipo-
toxic hepatocytes . Methods: Huh7 cells, wild type (WT) and 

MLK3-/- primary mouse hepatocytes were treated with lysophos-
phatidylcholine (LPC), a toxic metabolite of the SFA palmitate . 
We employed fludarabine (STAT1 pharmacological inhibitor), 
and MLK3 pharmacological inhibitors . STAT1 was selectively 
knocked down in Huh7 cells by shRNA technology . To examine 
STAT1-CXCL10 promoter interaction, we identified three poten-
tial STAT1 binding sites in the promoter region of CXCL10 and 
performed a chromatin immmunoprecipitation (ChIP) assay . 
CXCL10 promoter activity was assessed by a luciferase assay . 
The sequences of the three STAT1 putative binding sites in the 
CXCL10 promoter were targeted by site-directed mutagenesis 
generating a triple mutant . Results: LPC treatment increased 
STAT1 activating phosphorylation and CXCL10 expression in 
WT hepatocytes, which was reduced by genetic or pharmaco-
logical MLK3 inhibition . Likewise, pharmacological or genetic 
inhibition of STAT1 reduced CXCL10 expression, suggesting 
that CXCL10 induction is mediated by an MLK3/STAT1 path-
way . Furthermore, ChIP assay demonstrated binding of STAT1 
to the CXCL10 promoter . Consistent with the ChIP assay results, 
luciferase reporter assay showed an increase in CXCL10 pro-
moter activity in LPC-treated Huh7 cells vs vehicle–treated cells; 
this activity was attenuated in the presence of the STAT1 inhibi-
tor fludarabine . This observation was further confirmed by using 
a deletion mutant construct for the putative three STAT1 binding 
sites in the CXCL10 promoter, as LPC-treated cells transfected 
with the mutant construct display reduced CXCL10 promoter 
activity . Conclusion: MLK3 promotes STAT1 phosphorylation 
and subsequent STAT1-dependent transcriptional activation of 
CXCL10 in hepatocytes . We speculate that STAT1 inhibition is 
a specific target to decrease CXCL10 induction and attenuate 
the sterile inflammatory response observed in NASH .
Disclosures:
The following people have nothing to disclose: Kyoko Tomita, Brittany L . Free-
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The Molecular Progression Of Nonalcoholic Fatty Liver 
Disease
Sophie Cazanave1, Alexei A. Podtelezhnikov2, Mulugeta Sene-
shaw1, Robert Vincent1, Amon Asgharpour1, Kristian Jensen2, Keith 
Tanis2, Andrea L. Webber2, Liangsu Wang2, Pierre Bedossa3, 
Faridoddin Mirshahi1, Arun J. Sanyal1; 1Internal Medicine, Vir-
ginia Commonwealth University, Richmond, VA; 2MERCK & Co., 
Inc., Kenilworth, NJ; 3Hopital Beaujon, Clichy, France
BACKGROUND: Nonalcoholic fatty liver disease (NAFLD), espe-
cially its aggressive form nonalcoholic steatohepatitis (NASH), 
can progress to cirrhosis . Changes in the hepatic transcriptome 
during disease progression have not been fully characterized 
and limit the development of precision medicine-based thera-
peutics . AIM: To model the molecular progression of NAFLD . 
APPROACH: Isogenic C57Bl6J/S129 mice were fed a high 
fat-high sugar diet (WD) for 8, 24 and 52 wks (n=4-5/group) . 
This diet-induced animal model of NAFLD (DIAMOND) closely 
mimics progressive human NAFLD in terms of biochemical, his-
tological parameters and transcriptome . The liver transcriptome 
of WD-mice was analyzed using Illumina microarrays (Mouse 
WG-6 2 .0) and compared to that of control chow diet (CD)-fed 
mice at similar time points . Following quantile normalization, 
2 groups differences were evaluated by 2-way ANOVA . Bio-
logical enrichment among differentially expressed genes (false 
discovery rate <0 .1) was evaluated using Ingenuity Pathway 
Analysis . RESULTS: Compared to control CD-fed mice, 3136 
genes were differentially expressed in WD-fed mice across 
the different time points . All WD-fed mice had NAFL at 8 
wks; the top enriched pathways at 8 wks included eIF2 sig-



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 751A

♦ Denotes AASLD Presidential Poster of Distinction

naling, unfolded protein response, mitochondrial dysfunction, 
oxidative stress and acute phase response (p<0 .001) . Lipid 
metabolism pathways, including FXR/RXR activation, fatty acid 
synthesis, mitochondrial/peroxisomal fatty acid oxidation and 
sterol biosynthesis were also significantly changed, as were 
amino acid metabolism, protein synthesis, activation of cell 
death/turnover, tissue differentiation and oncogenic signaling . 
By 24 wks, the histology had progressed to NASH with F0-F2 
fibrosis . While the early pathway changes persisted, they had 
decreased in magnitude/significance; and IL-1/inhibition of 
RXR, granulocyte diapedesis/adhesion, Fc macrophage acti-
vation, prothrombin activation and hepatic stellate cell acti-
vation represented the principal changes in the transcriptomic 
signature (p<0 .001) . By 52 wks, mice had florid NASH with 
F3 fibrosis and the transcriptomic signature was dominated by 
Fc macrophage activation, cell death and turnover and acti-
vation of cancer-related networks (p<0 .001) . CONCLUSIONS: 
The molecular progression of NAFLD involves a metabolic per-
turbation which triggers subsequent cell stress and inflamma-
tion driving cell death and turnover . Over time, inflammation 
and fibrogenic pathways become dominant while in advanced 
disease an inflammatory-oncogenic profile dominates . Tissue 
regenerative signatures are prominent early and decrease by 
the time advanced disease is present .
Disclosures:
Amon Asgharpour - Stock Shareholder: Sanyal Biotech
Kristian Jensen - Employment: Merck Sharp & Dohme Corp
Keith Tanis - Employment: Merck & Co; Stock Shareholder: Merck & Co
Andrea L . Webber - Employment: Merck & Co ., Inc; Stock Shareholder: Merck 
& Co ., Inc
Liangsu Wang - Employment: Merck Research Laboratories
Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, Gilead, 
Genfit, Abbott, Ikaria, Exhalenz, Pfizer, Novartis; Consulting: Salix, Immuron, 
Exhalenz, Nimbus, Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD 
Pharma, Islet Sciences, Hemoshear; Grant/Research Support: Salix, Genentech, 
Intercept, Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Con-
tractor: UpToDate, Elsevier; Management Position: Sanyal Biotechnology
The following people have nothing to disclose: Sophie Cazanave, Alexei A . 
Podtelezhnikov, Mulugeta Seneshaw, Robert Vincent, Pierre Bedossa, Faridoddin 
Mirshahi

1505 ♦
The Dual Glucagon-Like Peptide-1 (GLP-1)/Glucagon 
Receptor Agonist MEDI0382 Improves Metabolic and 
Hepatic Indices of NASH in Mice
James Trevaskis1, Michelle L. Beaton1, Maria Bednarek3, David C. 
Hornigold3, Jacqui Naylor3, Andie Collinson3, Sanne Skovgaard 
Veidal2, Andreas Nygaard Madsen2, Philip Ambery3, Simon Hen-
derson3, Matthew P. Coghlan3, Joseph Grimsby1, Christopher 
Rhodes1, Lutz Jermutus3, Anish Konkar1; 1MedImmune, LLC, Gaith-
ersburg, MD; 2Gubra, Copenhagen, Denmark; 3MedImmune, LTD, 
Cambridge, United Kingdom
Dual GLP-1/glucagon receptor agonists are currently being 
explored for the treatment of diabetes . MEDI0382, a synthetic 
dual GLP-1/glucagon receptor agonist, was examined for 
its effects on NASH, and compared to leading therapeutic 
candidates: the GLP-1 analog liraglutide, and the farnesoid X 
receptor agonist obeticholic acid (OCA) . C57BL/6 mice were 
maintained on the AMLN diet (high in trans-fat, fructose and 
cholesterol), or regular chow for 26 weeks . A liver biopsy 
was obtained from mice on the AMLN diet for assessment of 
fibrosis and steatosis to stratify animals into four 42-day treat-
ment groups: vehicle, MEDI0382 (0 .04 mg/kg dosed s .c .), 
liraglutide (0 .15 mg/kg s .c .) and OCA (30 mg/kg p .o) . Doses 
of MEDI0382 and liraglutide were selected to elicit similar 
body weight loss . Mice on test diet for 33 weeks exhibited 
hallmark features of NASH (steatosis and fibrosis, elevated 

plasma ALT), in the context of metabolic disease . Treatment 
with MEDI0382 and liraglutide, but not OCA, reduced body 
weight (both ~10%), associated with reductions in fat mass . 
Glucose tolerance was assessed by ipGTT after 28 days of 
dosing . MEDI0382 suppressed glucose excursion and reduced 
glucose AUC, whereas liraglutide modestly improved glucose 
tolerance and OCA had no effect . MEDI0382-treated mice 
exhibited reduced baseline plasma insulin and the largest 
increase in 30 min insulin release during the ipGTT . Hepatic 
triglycerides increased 13-fold with onset of NASH, and were 
reduced by MEDI0382 (54%) and OCA (39%, both p<0 .01 
vs . vehicle), but less so by liraglutide (27%, p<0 .05) . Like-
wise hepatic cholesterol content was increased 3 .3-fold with 
NASH, and reduced by MEDI0382 (45%) and OCA (42%, 
both p<0 .01), but not liraglutide . Hepatic fibrosis, assessed 
pathologically from Sirius Red-stained liver sections showed 
characteristic induction of collagen deposition with AMLN diet . 
The change in fibrosis score from terminal samples compared 
to baseline biopsy samples was negative (suggesting reduced 
fibrosis) only in the MEDI0382 group (-0 .25 vs . 0 .1-0 .2 for all 
other groups, n .s .) . However direct assessment of total hepatic 
collagen determined by hydroxyproline content did not reveal 
significant effects of treatment . Plasma ALT was increased 
7-fold by AMLN diet, and was significantly reduced by liraglu-
tide (77%) and MEDI0382 (49%), but not by OCA . In a murine 
model of NASH, administration of MEDI0382 exerted superior 
metabolic control and reduction in hepatic lipids compared to 
liraglutide and OCA, and at least equivalent effects on other 
indices of NASH . These data suggest that combined GLP-1/
glucagon receptor agonism has potential for the treatment of 
NASH .
Disclosures:
James Trevaskis - Employment: MedImmune; Stock Shareholder: AstraZeneca
David C . Hornigold - Employment: MedImmune; Stock Shareholder: AstraZeneca
Andie Collinson - Employment: MedImmune
Philip Ambery - Employment: astrazeneca
Simon Henderson - Employment: MedImmune
Joseph Grimsby - Employment: AstraZeneca/MedImmune; Stock Shareholder: 
AstraZeneca/MedImmune
Lutz Jermutus - Employment: AstraZeneca
Anish Konkar - Stock Shareholder: MedImmune
The following people have nothing to disclose: Michelle L . Beaton, Maria 
Bednarek, Jacqui Naylor, Sanne Skovgaard Veidal, Andreas Nygaard Madsen, 
Matthew P . Coghlan, Christopher Rhodes

1506 ♦
Group 2 Innate Lymphoid Cells (ILC2s) are Altered in 
Fatty Liver Disease
Lucy M. Golden-Mason1,2, Rachel McMahan1, Linling Cheng1, 
Hugo R. Rosen1,2; 1GI/Hepatology, University of Colorado, 
Aurora, CO; 2Denver Veteran’s Affairs Medical Center, Denver, 
CO
Background: Innate lymphocyte cells (ILCs) are a recently 
described diverse immune cell population with dynamic func-
tions . They are thought to play a regulatory role in obesity and 
metabolic dysfunction . Three major groups of ILCs have been 
identified; these include pro-inflammatory Group 1 (ILC1) and 
ILC3 populations and anti-inflammatory ILC2s that contribute 
to tissue protection . ILC2s in adipose tissue have been impli-
cated in protection from obesity . The aim of this study was to 
characterize the ILC composition in the spleen and liver in a 
diet-induced obesity (DIO) mouse model of fatty liver disease . 
Methods: We developed a flow-cytometric staining protocol 
to characterize ILC subsets in single cell suspensions prepared 
from murine hepatic and splenic tissue . We applied our pro-
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tocol to the DIO model (60 kcal% fat, n=5) compared to age- 
(34 week) and gender- (Male) matched control B6 mice . Total 
ILCs were identified by their lymphoid morphology, absence 
of markers for myeloid, T, NK, B and stem cells and by co-ex-
pression of CD45 and the IL-7 receptor (CD127) . ILC subsets 
were identified by the expression patterns of c-kit, NKp46 and 
the IL-33 receptor (ST2) . Results: Mean body weight of the 
DIO mice was 48 .21g with a liver weight of 2 .98g compared 
to controls whose mean body weight was 24 .5g with a liver 
weight of 1 .58g . A significant increase in pro-inflammatory 
ILC1s (% of total ILCs) in the spleens (90 .98% vs 78 .65%, 
p<0 .05, Mann Whitney U) and livers (89 .52% vs 61 .75%, 
p<0 .05) of fat compared to control mice was observed . There 
was a concomitant decrease in the levels of anti-inflammatory 
ILC2s in DIO spleens (8 .64% vs 10 .15%) and livers (4 .32% vs 
10 .7%) . In addition to decreased levels of ILC2s in fatty livers, 
several differences in the phenotype of this population were 
observed . Hepatic ILC2s from fatty liver expressed lower levels 
of ckit (26 .42% vs 43 .70%, p<0 .05) and NKp46 (44 .82% vs 
86 .95%, p<0 .05) . In addition, lower levels of the activation 
marker CD25 (10 .78% vs 24 .78, p<0 .05) were expressed by 
ILC2s from fatty livers . Conclusions: Taken together our data 
support the hypothesis that hepatic ILC2s are protective in 
fatty liver disease . Increased levels of ILC1s likely contribute to 
inflammatory processes within the liver . In a murine model of 
fatty liver disease loss of and/or changes in ILC2s may contrib-
ute to chronic inflammation and promote disease progression . 
This population may represent a potential therapeutic target in 
the liver .
Disclosures:
The following people have nothing to disclose: Lucy M . Golden-Mason, Rachel 
McMahan, Linling Cheng, Hugo R . Rosen

1507 ♦
Necroptosis and its role in steatohepatitis
Jeremie Gautheron1, Mihael Vucur1, Anne Schneider1, Frank 
Tacke1, Christian Trautwein1, Mathias Heikenwälder2, Tom 
Luedde1; 1Med III, Aachen, Germany; 2DKFZ, Heidelberg, Ger-
many
Background: hepatocyte apoptosis has been associated with 
the development and progression of non-alcoholic fatty liver 
disease (NAFLD) into non-alcoholic steatohepatitis (NASH); 
however inhibition of apoptosis only partially protects mice 
against methionine- and choline-deficient (MCD)- or high fat 
(HF)-diet-induced liver steatosis and injury . These data sug-
gest that alternative programmed cell death pathways might 
also be important in the progression of NAFLD . Since RIPK3/
MLKL-dependent necroptosis has been involved in ethanol- or 
acetaminophen-induced liver injury, we hypothesize that necro-
ptosis contributes to liver injury in NAFLD . Methods: WT and 
RIPK3-KO male mice were age-matched and randomized to 
chow, MCD- (8 weeks) or HF-diet (16 weeks) . Results: we show 
that RIPK3 and MLKL are upregulated in liver of human NASH 
and in MCD-induced liver injury . In this mouse model, activa-
tion of RIPK3 mediates liver injury, inflammation, induction of 
hepatic progenitor cells and ultimately liver fibrosis through 
a pathway suppressed by Caspase-8 . This function of RIPK3 
is mediated by activation of JNK . Inhibition of JNK reduces 
intra-hepatic level of RIPK3 and subsequently liver fibrosis . In 
contrast, JNK-activation promotes the release of pro-inflamma-
tory mediators like MCP-1, thereby attracting macrophages 
to the injured liver and further augmenting RIPK3-dependent 
signaling, cell death and liver fibrosis . We aim to recapitu-
late these finding using HF-diet models . Surprisingly, RIPK3-KO 
mice fed with HF-diet show increased Caspase-8-dependent 

adipocyte apoptosis and inflammation, associated with 
impaired insulin signaling in adipose tissue as the basis for glu-
cose intolerance . Conclusions: the RIPK3/JNK axis in the liver 
might represent a novel pharmacological target in the clinical 
context of NASH . However, our present findings on the unex-
pected role of RIPK3 in adipose tissue suggest that systemic 
pharmacological targeting of RIPK3 in NASH patients might 
cause or aggravate glucose intolerance and insulin resistance 
in obese individuals .
Disclosures:
Frank Tacke - Consulting: Boehringer, Galapagos; Grant/Research Support: 
Tobira, Novartis, Noxxon; Speaking and Teaching: BMS, Gilead, Falk, MSD, 
Janssen, Abbvie, Menarini
Christian Trautwein - Advisory Committees or Review Panels: Abbvie, MSD, 
BMS, Gilead, Bayer, AstraZeneca; Speaking and Teaching: Falk, MSD, Abbvie, 
BMS, Gilead
The following people have nothing to disclose: Jeremie Gautheron, Mihael Vucur, 
Anne Schneider, Mathias Heikenwälder, Tom Luedde

1508 ♦
The FXR/TGR5 Dual Agonist INT-767 Reduces NAFLD 
Activity Score and Fibrosis Stage and Improves Plasma 
and Hepatic Lipid Profiles in the GUBRA-AMLN Mouse 
Model of Diet-induced and Biopsy-confirmed Nonalco-
holic Steatohepatitis (NASH)
Jonathan Roth1, Michael Feigh2, Sanne Skovgaard Veidal2, Krist-
offer Rigbolt2, Jacob Jelsing2, Niels Vrang2, Mark Young1; 1Inter-
cept Pharmaceuticals, Inc., San Diego, CA; 2Gubra, Horsholm, 
Denmark
Aim: The nuclear farnesoid X receptor (FXR) is an established reg-
ulator of metabolism, inflammation and fibrosis in chronic liver 
diseases including NASH . The membrane G protein-coupled 
receptor TGR5 also regulates these pathways . We evaluated 
the therapeutic potential of the dual FXR/TGR5 agonist INT-
767 in a dietary model of NASH displaying features observed 
clinically on NAFLD Activity Score (NAS), fibrosis stage, meta-
bolic and transcriptomic profiles . Methods: Lepob/ob mice were 
fed the AMLN diet (high in trans-fat, fructose and cholesterol) 
or standard chow . At week 12 livers were biopsied and mice 
with a steatosis score of 3 and F2-F3 fibrosis stage were ran-
domized (n=10/group) to receive either vehicle (0 .5% CMC, 
PO, QD) or INT-767 (3 or 10 mg/kg) for a further 8 weeks . 
Primary endpoints included a blinded histological assessment 
for components of NAS (steatosis, ballooning degeneration, 
inflammation), fibrosis stage, and immunohistochemistry (IHC) 
for collagen 1a1 (Col1a1) and laminin-B2 (LAMB2) . Sec-
ondary endpoints included body weight and body fat, liver 
weight and liver cholesterol (TC) and triglyceride (TG) con-
tent, plasma ALT, AST and hepatic gene expression analyzed 
by RNA sequencing . Results: INT-767 (10 mg/kg) improved 
liver fibrosis score by 1 stage (mean ± SEM from 2 .7±0 .1 
in vehicle controls to 1 .6±0 .2; p<0 .001) . Mean (±SEM) total 
NAS and each component were reduced (total from 6 .2±0 .2 to 
3 .0±0 .4; steatosis from 3 .0±0 to 1 .8±0 .2; inflammation from 
2 .3±0 .1 to 1 .0±0 .1; ballooning from 0 .9±0 .1 to 0 .2±0 .1; 
all p<0 .001 vs . vehicle) to levels observed in Lepob/ob chow 
controls (all NS) . Col1a1 and LAMB2 were decreased by 44% 
and 30%, respectively (10 mg/kg; both p<0 .05 vs . vehicle) . 
INT-767 also: (1) decreased liver weight (-18% at 10 mg/kg), 
(2) reduced ALT and AST to chow control levels, (3) reduced 
hepatic content of TC (-58%) and TG (-49%), (4) reduced body 
weight and adiposity (both -5%) with no change in lean tissue . 
Consistent with these improvements specific genes known to 
be important in NASH were reduced by INT-767 including 
Col1a1 (by 90%), TGFb (by 40%), TIMP1 (by 50%), TIMP2 
(by 50%) and MMP2 (55%) . Conclusion: INT-767 alleviated 
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key hallmarks of NASH in mice with diet-induced and biop-
sy-confirmed disease as reflected by reduction in NAS, liver 
fibrosis stage and fibrogenic IHC markers, as well as an overall 
improvement in their metabolic phenotype . These effects were 
associated with a reversal of gene expression profiles towards 
control animals . These findings confirm the potential of dual 
FXR/TGR5 activation as an intervention in NASH .
Disclosures:
Jonathan Roth - Employment: Intercept Pharmaceuticals, Inc .; Stock Shareholder: 
Intercept Pharmaceuticals, Inc .
Kristoffer Rigbolt - Employment: Gubra
Jacob Jelsing - Stock Shareholder: Gubra ApS
Niels Vrang - Consulting: MedImmune, Intercept Pharmaceuticals, Novo Nordisk 
; Stock Shareholder: Gubra
Mark Young - Employment: Intercept Pharmaceuticals
The following people have nothing to disclose: Michael Feigh, Sanne Skovgaard 
Veidal

1509 ♦
Live cell imaging of hepatocyte cytosolic NADH/NAD+ 
ratio in mouse liver slices
Ricard Masia1,3, William J. McCarty2, Carolina Lahmann3, Jay 
Luther4, Raymond T. Chung4, Martin L. Yarmush2, Gary Yellen3; 
1Pathology, Massachusetts General Hospital, Boston, MA; 2Sur-
gery, Massachusetts General Hospital, Boston, MA; 3Neurobiol-
ogy, Harvard Medical School, Boston, MA; 4Gastrointestinal Unit, 
Massachusetts General Hospital, Boston, MA
Live cell imaging with fluorescent biosensors provides direct, 
real-time measurements of intracellular conditions in living cells . 
We have applied this approach to mouse liver slices using 
the genetically encoded fluorescent biosensor Peredox, which 
reports cytosolic NADH/NAD+ ratio . Our goal is to examine 
whether changes in hepatocyte cytosolic NADH/NAD+ ratio 
contribute to the pathogenesis of Fatty Liver Disease (FLD), a 
question that remains unresolved partly due to limitations of 
existing methods . FLD, which is caused by alcohol or obesity, is 
the leading chronic liver disease in the US, and understanding 
how altered NADH/NAD+ ratio contributes to development 
of FLD could lead to new treatments . In initial experiments, 
we transfected Peredox into dissociated rat hepatocytes in cul-
ture and showed that it reports cytosolic NADH/NAD+ ratio 
dynamically and in real-time . The ratio responds rapidly and 
reversibly to substrates of lactate dehydrogenase (LDH) (lactate 
and pyruvate) and sorbitol dehydrogenase (SDH) (xylitol and 
fructose), as expected . Importantly, ethanol causes a robust 
dose-dependent increase in cytosolic NADH/NAD+ ratio which 
is prevented by inhibition of alcohol dehydrogenase (ADH) with 
4-methylpyrazole (4-MP) . We then expressed Peredox in mouse 
liver via tail vein injection of adeno-associated virus (AAV) 
encoded sensor, and measured the ratio in acute liver slices 
superfused with bicarbonate-buffered saline solutions . Mouse 
liver slices are a more attractive experimental model because, 
unlike dissociated hepatocytes, they allow preservation of liver 
microanatomy and metabolic zonation of hepatocytes . This is 
important because FLD in humans shows zonal predilection: it 
affects predominantly the centrilobular (zone 3) region . Under 
control conditions (in the presence of glucose), hepatocytes in 
liver slices exhibit a relatively low (oxidized) cytosolic NADH/
NAD+ ratio, as expected from previous studies using indirect 
methods . Similar to dissociated hepatocytes, the ratio in slices 
responds rapidly and reversibly to substrates of LDH and SDH, 
and ethanol markedly increases the ratio in a dose-dependent 
manner . In the presence of pyruvate, the effects of ethanol on 
cytosolic NADH/NAD+ ratio are significantly attenuated, as 
expected from parallel generation of NAD+ via LDH . These 

results show that live cell imaging with fluorescent sensors in 
liver slices can yield dynamic, physiologically meaningful mea-
surements of intracellular conditions in hepatocytes . By apply-
ing this approach to liver slices obtained from mouse models of 
FLD, we will investigate the role of increased cytosolic NADH/
NAD+ ratio in the pathogenesis of FLD .
Disclosures:
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
The following people have nothing to disclose: Ricard Masia, William J . McCa-
rty, Carolina Lahmann, Jay Luther, Martin L . Yarmush, Gary Yellen

1510 ♦
TRAIL deficiency protects against fibrosis in murine non-
alcoholic steatohepatitis (NASH)
Petra Hirsova, Peggy Weng, Samar H. Ibrahim, Steven Bronk, 
Gregory J. Gores; Mayo Clinic, Rochester, MN
Background & Aim: TNF-related apoptosis-inducing ligand 
(TRAIL) signaling in liver injury and fibrosis is complex . On one 
hand, TRAIL as a death ligand may cause hepatocyte injury, 
thereby promoting hepatic fibrosis . On the other hand, TRAIL 
protects against hepatic fibrosis by mediating cell death of acti-
vated stellate cells . The effect of inhibiting TRAIL signaling may 
therefore either prevent or accentuate hepatic fibrosis . Herein, 
we examine hepatic fibrosis in a murine model of NASH in 
wild-type and TRAIL-/- mice . Methods: Male C57BL/6 wild-
type (WT) mice and TRAIL-/- mice were placed on 20-week 
chow or FFC (high saturated fat, fructose, and cholesterol) diet, 
which induces histopathologic features of NASH with fibrosis . 
Metabolic phenotype of the mice was assessed by automated 
metabolic cages, while liver injury, inflammation and fibrosis 
were evaluated biochemically and histologically . Results: FFC-
fed TRAIL-/- mice displayed no difference in weight gain, lean 
and fat mass, insulin resistance (HOMA-IR >10) and metabolic 
profile when compared to WT mice on the same diet . All FFC-
fed mice developed significant steatosis, which was however 
attenuated in TRAIL-/- mice as assessed by histology, measure-
ments of neutral triglycerides, and CARS microscopy . TRAIL 
deficiency also significantly decreased FFC diet-induced liver 
injury as manifest by reduced serum ALT values (164 vs . 321 
U/L, p<0 .001) and numbers of hepatic TUNEL-positive cells, 
which were decreased to the values of chow-fed WT mice . 
More importantly, FFC-induced hepatic collagen deposition, 
as quantified by Sirius red staining and SGH microscopy of 
frozen sections using a two photon confocal microscope, was 
completely prevented in TRAIL-/- mice . In line with this data, 
FFC-fed TRAIL-/- mice displayed decreased hepatic mRNA lev-
els of several fibrogenesis markers, including collagen 1a1, 
alpha-smooth muscle, and TIMP1 . Finally, TRAIL deletion sig-
nificantly decreased FFC diet-induced hepatic mRNA levels 
of TNF-alpha, IL-1beta, CCL2 and a variety of macrophage 
surface markers (CD68, F4/80, CD14) . Loss of TRAIL also 
prevented accumulation of Mac-2 (a macrophage marker) pos-
itive cells in the liver as well as infiltrating monocyte-derived 
Ly6C+CCR2+ macrophages . In Conclusion, the primary effect 
of TRAIL genetic inactivation in a murine NASH model is a 
reduction in hepatocyte injury and liver inflammation . By pre-
venting injury, loss of TRAIL actually reduces hepatic fibrosis . 
Hence, hepatic fibrosis in NASH is dependent on hepatocyte 
damage, and not an independent process related to the meta-
bolic syndrome . We speculate that inhibition of TRAIL signaling 
pathway maybe salutary in human NASH .
Disclosures:
Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Bayer
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1511 ♦
Hepatic Vagus Nerve Regulates Inflammatory Response 
of Kupffer Cell via α7 Nicotinic Acetylcholine Receptor 
in Nonalcoholic Steatohepatitis
Takahiro Nishio, Kojiro Taura, Kazutaka Tanabe, Gen Yamamoto, 
Yukihiro Okuda, Yoshinobu Ikeno, Kenji Yoshino, Keiko Iwaisako, 
Satoru Seo, Shinji Uemoto; Department of Surgery, Graduate 
School of Medicine, Kyoto University, Kyoto, Japan
Kupffer cells play a central role in promoting hepatic inflam-
mation in nonalcoholic steatohepatitis (NASH) . Efferent vagus 
nerve signal regulates inflammatory response via α7 nicotinic 
acetylcholine receptor (α7nAChR) expressed in innate immune 
cells . Here we show the anti-inflammatory effect of hepatic 
vagus-mediated cholinergic stimulation of α7nAChR on Kupffer 
cells in NASH pathogenesis . Wild type (WT) mice undergoing 
hepatic vagotomy (HV) were fed methionine- and choline-de-
ficient (MCD) diet for 1 week . α7nAChR knock out (α7KO) 
chimeric mice were generated by transplanting α7KO bone 
marrow cells to irradiated and Kupffer cell-deleted WT recip-
ients . Kupffer cells were isolated from WT mice and treated 
with α7nAChR agonist under stimulation by lipopolysaccharide 
(LPS) and/or palmitic acid . HV aggravated MCD diet-induced 
NASH in both inflammation and steatosis . Hepatic inflamma-
tory response including upregulation of tumor necrosis factor 
alpha (TNFα), interleukin (IL)-12, and monocyte chemo-attrac-
tant protein-1 (MCP-1) was accelerated, accompanying down-
regulation of peroxisome proliferator-activated receptor alpha 
(PPARα) pathway genes . Kupffer cells were highly activated via 
nuclear factor-kappa B (NF-κB) phosphorylation and nuclear 
translocation in MCD diet-fed HV mice . Primary Kupffer cell 
activation induced by LPS and palmitic acid was suppressed 
by α7nAchR agonist with attenuated NF-κB cascade and 
decreased expression of inflammatory cytokines . α7KO chi-
meric mice fed MCD diet for 1 week developed advanced 
NASH with highly activated Kupffer cells, which were deficient 
in α7nAChR . Hepatic expression of TNFα, IL-12, and MCP-1 
were upregulated in α7KO chimeric mice, accompanying lipid 
metabolism modification including upregulation of sterol reg-
ulatory element binding factor-1c as well as downregulation 
of acyl-CoA oxidase, a PPARα pathway-associated regulator . 
Conclusion: Hepatic vagus cholinergic activity regulates inflam-
matory response of Kupffer cells via α7nAChR in NASH devel-
opment .

Disclosures:
The following people have nothing to disclose: Takahiro Nishio, Kojiro Taura, 
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1512 ♦
Quantitative molecular magnetic resonance imaging of 
fibrogenesis and fat content in the liver during non-alco-
holic steatohepatitis
Bryan C. Fuchs1, Philip A. Waghorn2, Iliyana Atanasova2, Lan 
Wei1, Ricard Masia3, Iris Chen2, Nicholas Rotile2, Chloe Jones2, 
Kenneth K. Tanabe1, Peter Caravan2; 1Surgery, Massachusetts 
General Hospital, Boston, MA; 2A.A. Martinos Center for Biomed-
ical Imaging, Massachusetts General Hospital, Charlestown, MA; 
3Pathology, Massachusetts General Hospital, Boston, MA
Background: Nonalcoholic fatty liver disease (NAFLD) is 
a growing epidemic with 17 – 33% of the US population 
afflicted . NAFLD represents a spectrum of disease encompass-
ing simple steatosis to nonalcoholic steatohepatitis (NASH) . 
Compared to patients with steatosis alone, patients with NASH 
are characterized by the presence of inflammation and fibrosis 
and are at a higher risk of liver-related mortality . For this rea-
son, one of the major clinical challenges today is to develop a 
non-invasive method to differentiate patients with steatosis from 
those with underlying NASH . Aim: To examine a novel gad-
olinium (Gd)-based magnetic resonance (MR) probe, termed 
Gd-Hyd, that detects the activity of lysyl oxidase-mediated col-
lagen cross-linking for its utility in quantifying fibrogenesis in 
a mouse model of NASH . Methods: Male C57BL/6 were fed 
either normal chow as control (n=7) or a choline-deficient, 
L-amino acid-defined, high-fat diet consisting of 60 kcal% fat 
and 0 .1% methionine by weight (CDAHFD) for 9-11 weeks 
to induce NASH (n=8) . All mice were imaged on a 9 .4T MR 
scanner, first with a Dixon sequence to quantify fat content, 
then a baseline T1-weighted scan, injection of Gd-Hyd (100 
nmol/g) and repeated T1-weighted imaging for 45 minutes . 
At the time of sacrifice, livers were harvested for pathologic 
and morphometric assessment of fibrosis and q-PCR analysis of 
lysyl oxidase enzyme expression . Results: The CDAHFD model 
results in histological characteristics of NASH including steato-
sis (Grade 2-3), inflammation (Grade 3), and fibrosis (Grade 
2) . In addition, the mRNA expression of lysyl oxidase (LOX), 
lysyl oxidase like 1 (LOXL1), LOXL2, and LOXL3 increased 
37 .8, 12 .5, 5 .3 and 2 .7-fold, respectively, in the livers of mice 
fed the CDAHFD . Liver hydroxyproline levels were significantly 
elevated in the CDAHFD group as well (485 μg/g versus 178 
μg/g, P<0 .0001) confirming the presence of fibrosis . Morpho-
metric assessment of stained liver sections revealed that the 
collagen proportional area (CPA) was 2 .7% and the fat propor-
tional area (FPA) was 18 .6% . Consistently, Dixon MRI showed 
elevated steatosis in the CDAHFD mice compared to controls 
(fat:water ratio of 16 .9 versus 2 .9, P<0 .0001) and Gd-Hyd 
injection resulted in increased MR signal throughout the liver 
of mice fed the CDAHFD (37±1% signal change for CDAHFD 
vs 9±1% for controls at 25 min post injection, P<0 .0001) . 
Conclusion: Molecular MRI can assess liver fibrogenesis and 
fat content throughout the entire organ in mice with NASH . The 
Gd-Hyd probe raises new possibilities for clinical imaging of 
NASH including identification of patients with active disease 
and monitoring response to treatment .
Disclosures:
Bryan C . Fuchs - Consulting: Collagen Medical; Grant/Research Support: Nim-
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1513 ♦
Aging aggravates alcoholic liver injury and fibrosis in 
mice by downregulating Sirtuin1expressionin the liver
Teresa Ramirez2, Yongmei Li2, Shi Yin2, Ming-Jiang Xu2, Dechun 
Feng2, Mengwei Zang3, Pal Pacher4, Bin Gao2, Hua Wang2,1; 
1Department of Oncology, The Affiliated Provincial Hospital of 
Anhui Medical University, Anhui, China, Hefei, China; 2Laboratory 
of Liver Diseases, National Institutes of Health, National Institute on 
Alcohol Abuse and Alcoholism, Rockville, MD; 3Barshop Institute 
for Longevity and Aging Studies, Department of Molecular Medi-
cine, University of Texas Health Science Center at San Antonio, 
San Antonio, TX; 4Laboratory of Cardiovascular Physiology and 
Tissue Injury, National Institute on Alcohol Abuse and Alcoholism, 
Rockville, MD
Background and Aims:Aging is known to exacerbate the 
development and progression of alcoholic liver disease; but 
the underlying mechanisms remain largely unknown . Methods: 
C57BL/6 mice age 2, 4, 12 or 16-19-months were subjected 
to short-term (10 days) chronic ethanol feeding plus one etha-
nol binge or long-term (8 weeks) chronic ethanol feeding plus 
multiple binges of ethanol . Liver injury and fibrosis were deter-
mined .Hepatic stellate cells (HSCs) were isolated and used 
in in vitro studies . Results:Compared to young (8-12 weeks) 
mice, middle-aged (12-14 months) and old (>16 months) mice 
were more susceptible to liver injury, inflammation, and oxida-
tive stress induced by short-term plus one binge or long-term 
plus multiple binges of ethanol feeding . Long-term plus multiple 
binges of ethanol feeding induced greater liver fibrosis in mid-
dle-aged mice than that in young mice . Hepatic expression of 
Sirtuin 1 (SIRT1) protein was significantly downregulated in 
the middle-aged mice compared to young mice . Restoration 
of SIRT1 protein expression via the administration of adenovi-
rus-SIRT1 expression vector ameliorated 10-day chronic-plus-
binge ethanol-induced liver injury and fibrosis in middle-aged 
mice . HSCs isolated from middle-aged mice expressed lower 
levels of SIRT1 protein and were more susceptible to spon-
taneous activation in in vitro culture than those from young 
mice . Overexpression of SIRT1 reduced activation of HSC from 
middle-aged micein vitro with downregulation of the platelet 
derived growth factor receptor alpha (PDGFR-a); while deletion 
of SIRT1,activated HSCs isolated from young mice in vitro . 
Finally, HSC-specific SIRT1 knockout mice were more suscepti-
ble to 10-day chronic-plus-binge ethanol-induced liver fibrosis 
with upregulation of PDGFR-a expression . Conclusions: Aging 
exacerbates alcoholic liver injury and fibrosis in mice through 
the downregulation of SIRT1 in hepatocytes and HSCs . Activa-
tion of SIRT1 may serve as a novel target for the treatment of 
alcoholic liver disease .
Disclosures:
The following people have nothing to disclose: Teresa Ramirez, Yongmei Li, Shi 
Yin, Ming-Jiang Xu, Dechun Feng, Mengwei Zang, Pal Pacher, Bin Gao, Hua 
Wang

1514 ♦
A Human In Vitro Surrogate System For Studying 
Non-Alcoholic Steatohepatitis (NASH)
Ryan E. Feaver1, Banumathi K. Cole1, Mark Lawson1, Rob-
ert Figler1, Arun J. Sanyal2, Brian R. Wamhoff1, Ajit Dash1; 
1HemoShear Therapeutics, Charlottesville, VA; 2Virginia Common-
wealth University, Richmond, VA
INTRODUCTION: Non-alcoholic fatty liver disease (NAFLD) is 
the most prevalent liver disease affecting ~30% of the popula-
tion and can progress to nonalcoholic steatohepatitis (NASH), 
cirrhosis, and cancer . Currently, there are no approved thera-
pies for NAFLD or NASH . A barrier to drug development is the 
absence of human relevant systems and lack of translatability 
from numerous animal models currently in use . Existing in vitro 
models are limited by a rapidly degrading hepatocyte phe-
notype in culture and a dependency on supra-physiological 
levels of metabolic risk factors in the media . METHODS: We 
have previously described an in vitro model of a 3-dimensional 
hepatocyte culture where cell structure, polarity, and function 
are preserved under conditions mimicking hepatic sinusoidal 
flow . This model has been further refined by co-culturing pri-
mary human hepatocytes with primary human hepatic stellate 
cells (SCs) and macrophages (Mf) . AIM: To induce lipotoxic 
stress similar to that seen in NASH patients and to determine its 
impact on hepatocyte morphology, inflammation, and function . 
The perfused media contained higher levels of risk factors (ele-
vated glucose, insulin, and free fatty acids) based on increased 
plasma levels reported clinically in the NASH patient . RESULTS: 
Compared to healthy controls, the lipotoxic milieu promoted a 
4-fold increase in lipid accumulation in hepatocytes concordant 
with increased glucose output as well as decreased insulin sen-
sitivity . These changes are associated with the early spectrum 
of the disease, and were accompanied by increased inflamma-
tory signaling and cell stress marked by significantly (p<0 .05) 
elevated levels of secreted proteins (e .g . CXCL10, IL8, ALT) 
and pro-inflammatory gene expression . Early markers of fibro-
genic activation were also increased with lipotoxic conditions, 
including secreted TGF-b (>5-fold increase, p<0 .05) and extra-
cellular matrix gene expression along with an activated SC 
phenotype . Each of these functional endpoints was supported 
by an unbiased transcriptomic and pathway analysis using 
IPA, SPIA, topGO, and GSEA pathway enrichment algorithms 
that recapitulated gene signatures obtained from NASH patient 
liver biopsies and provided mechanistic insight into the devel-
opment of this complex disease . CONCLUSION: Lipotoxic 
stress activates the same pathways, including macrovesicular 
steatosis, insulin resistance, inflammation, and production of 
fibrogenic activitors, as seen in humans with NASH . This model 
therefore could be used to evaluate drugs targeting pathways 
critical for NASH .
Disclosures:
Ryan E . Feaver - Employment: HemoShear Therapeutics
Banumathi K . Cole - Employment: HemoShear, LLC
Mark Lawson - Employment: Hemoshear
Robert Figler - Employment: HemoShear Therapeutics
Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, Gilead, 
Genfit, Abbott, Ikaria, Exhalenz, Pfizer, Novartis; Consulting: Salix, Immuron, 
Exhalenz, Nimbus, Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD 
Pharma, Islet Sciences, Hemoshear; Grant/Research Support: Salix, Genentech, 
Intercept, Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Con-
tractor: UpToDate, Elsevier; Management Position: Sanyal Biotechnology
Brian R . Wamhoff - Stock Shareholder: HemoShear, LLC
The following people have nothing to disclose: Ajit Dash
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1515 ♦
Pharmacological and Molecular inhibition of mTORC1 
Activation Reduces Ethanol-Induced ER Stress and Ame-
liorates Alcoholic Liver Injury in Mice
Hanqing Chen3,1, Yu Li1, Alex Sherban1, Allison Nocon1, Ting 
Luo1, Hua Wang2, Bin Gao2, Mengwei Zang3,4; 1Department 
of Medicine, Boston University School of Medicine, Boston, MA; 
2Laboratory of Liver Diseases, National Institute on Alcohol Abuse 
and Alcoholism, National Institutes of Health, Bethesda, MD; 3Bar-
shop Institute for Longevity and Aging Studies, Center for Healthy 
Aging; Department of Molecular Medicine, University of Texas 
Health Science Center, San antonio, TX; 4Geriatric Research, Edu-
cation and Clinical Center, South Texas Veterans Health Care 
System, San antonio, TX
Although clinical observation suggest that early phases of alco-
hol liver disease (ALD), characterized by steatosis and upreg-
ulation of a signaling network in the endoplasmic reticulum 
called the unfolded protein response (UPR), are reversible, 
there is no definitive treatment available for ALD . Because 
of a critical role of mTORC1 in non-alcoholic fatty liver dis-
ease caused by obesity and diabetes, we hypothesized that 
mTORC1 might be involved in alcohol-induced liver pathol-
ogy . Here we report the upregulation of mTORC1 activity in a 
mouse model of chronic plus binge ethanol feeding, in which 
mice were fed control diet or Lieber-DeCarli ethanol diet for 10 
days, followed by one acute dose of ethanol feeding via gas-
tric gavage on the last day . Our results showed that mTORC1 
toward phosphorylation of its targets, S6K1 and 4E-BP1, and 
immunostaining for S6 phosphorylation in the cytoplasm of 
hepatocytes, indicating mTORC1 activity, were increased in 
the liver of ethanol-fed mice . Furthermore, activation of UPR 
proteins and genes, including increased X-box binding protein 
splicing, phosphorylation of eIF2α, and other ER stress markers, 
GRP78, GADD34, CHOP, ATF-4, were evident in ethanol-fed 
mice, These results suggest that chronic ethanol feeding leads 
to an unresolvable ER stress condition, in which the UPR fails to 
restore ER homeostasis and promotes cell death . Pharmacolog-
ical inhibition of mTOR with rapamycin treatment (1 mg/kg/
day, i .p . injection) caused the significant amelioration of the 
morphological features of steatosis upon histological analysis 
of (H&E straining and Oil Red O staining) and a decrease in 
liver triglyceride concentrations in ethanol-fed mice . A reduction 
of liver injury, as evidenced by lowered serum ALT concentra-
tions and decreased cell apoptotic molecules such as cleaved 
caspase 3 and poly ADP-ribose polymerase activation, was 
observed in rapamycin-treated, ethanol-fed mice . Consistently, 
rapamycin administration also ameliorated the development 
of alcohol-induced ER stress . Moreover, adenovirus-medicated 
hepatic overexpression of the dominant negative form of S6K1, 
an endogenous substrate of mTORC1, diminished hepatic ER 
stress, steatosis, and liver damage in ethanol-fed mice . These 
mechanistic studies provide the biochemical evidence that 
mTORC1-dependent activation of S6K1 signaling is required 
for the pathological changes of ALD . Therefore, mTORC1/
S6K1 signaling may represent a new predominant determi-
nant in the pathogenesis of ALD . These studies with combined 
pharmacological and molecular manipulation approaches of 
mTORC1 activity suggest a therapeutic impact of an mTORC1 
inhibitor in the treatment of ALD .
Disclosures:
The following people have nothing to disclose: Hanqing Chen, Yu Li, Alex Sher-
ban, Allison Nocon, Ting Luo, Hua Wang, Bin Gao, Mengwei Zang

1516 ♦
5’AMP-activated kinase gamma-1 (AMPKγ1) Deficiency 
Impairs Autophagy and is Permissive for Hepatocellular 
Carcinoma In Vivo
Jingjing Gong1, Yasuko Iwakiri1, Chuhan Chung1,2; 1Yale Uni-
versity School of Medicine, New Haven, CT; 2VA Connecticut 
Healthcare, West Haven, CT
Background: AMP-activated kinase (AMPK) activity through 
metformin reduces the risk of hepatocellular carcinoma in 
the metabolic syndrome . The reasons for this protective effect 
remain unclear . To examine the effects of chronic absence of 
AMPK activity, livers from aged (12-17 months old) male and 
female AMPKγ1 KO mice were evaluated . Results: AMPKγ1 
deletion results in destabilization of the AMPK catalytic alpha 
subunit in male and female mice resulting in protein levels of 
the alpha subunit less than 10% of that found in WT controls . 
Aged AMPKγ1 KO mice had histological injury characteristic 
of non-alcoholic steatohepatitis including lipid accumulation 
and inflammatory cell infiltrates without ballooning degener-
ation . Increased fibrosis deposition as manifested in a 5-fold 
increase in hydroxyproline occurred in male, but not female, 
mice . Similarly, TGFβ levels were significantly higher in male, 
but not female, AMPKγ1 KO mice . None of the AMPKγ1 
KO mice had frank cirrhosis or even bridging fibrosis (0/19 
AMPKγ1 KO mice, 9 male, 10 female) . AMPK activity regu-
lates autophagy and the mTOR pathway . Loss of AMPKγ1 led 
to marked loss of inhibition through the mTOR pathway . In 
contrast, decreased activation of the rate-limiting step in auto-
phagy, Ulk1 phosphorylation, occurred in AMPKγ1 KO livers, 
suggesting a block in autophagy . Accumulation of p62 marks 
a functional block in autophagy indicating inadequate destruc-
tion of tagged proteins . In both male and female AMPKγ1 KO 
mice, p62 levels were significantly elevated more than three-
fold compared to control WT mice . Similarly, stains of LC3 and 
p62 in primary hepatocytes revealed their induction in KO, but 
not WT, hepatocytes . The AMPK-mediated block in autophagy 
was similar for male and female AMPKγ1 KO mice . In aged 
AMPKγ1 KO mice, HCC developed de novo with a penetrance 
of 26% (5/19) compared to no HCC (0/8) in WT controls 
and AMPKγ1 heterozygous (0/10) mice, p<0 .05, Fischer’s 
Exact Test . Male AMPKγ1 KO mouse developed HCC (4/8) 
more frequently than females (1/10) . HCC from AMPKγ1 KO 
mice demonstrated robust cytoplasmic and nuclear staining of 
β-catenin compared to the adjacent liver and control WT livers 
where staining was restricted to plasma membranes .  Conclu-
sion: AMPKγ1 KO mice manifest a spectrum of changes found 
in human NAFLD, ranging from steatosis to HCC . The loss of 
AMPK activity provides a mechanistic link between metabolic 
dysfunction, NAFLD, and HCC .
Disclosures:
The following people have nothing to disclose: Jingjing Gong, Yasuko Iwakiri, 
Chuhan Chung

1517 ♦
Connexin 32 is a critical gatekeeper at the nexus 
between inflammation and steatosis in ALD and NAFLD
Jay Luther1, Manish Gala1, Kevin R. King2, John Garber1, Ricard 
Masia1, Daniel Adams3, Martin L. Yarmush4, Raymond T. Chung1, 
Suraj J. Patel1; 1Gastrointestinal Unit, Massachusetts General Hos-
pital, Boston, MA; 2Cardiology, Massachusetts General Hospital, 
Boston, MA; 3HeproTech, Camebridge, MA; 4CCM, Massachu-
setts General Hospital, Boston, MA
Alcoholic and nonalcoholic fatty liver diseases (ALD and 
NAFLD) collectively account for the bulk of chronic liver disease 
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worldwide . While the majority of ALD and NAFLD patients 
exhibit steatosis, only 15% develop steatohepatitis, suggesting 
that steatosis alone is insufficient to provoke the progression 
to cirrhosis and hepatocellular cancer . Interestingly, both phe-
notypes of steatohepatitis display similar histological findings 
of zone 3 injury, suggesting shared biological underpinnings 
to the inflammatory mechanisms observed . In this work, we 
demonstrate that the hepatic gap junction protein, connexin 32 
(Cx32), is a critical gatekeeper at the nexus between inflam-
mation and bland steatosis in ALD and NAFLD . Specifically, 
we show that mice deficient in Cx32 are protected against 
hepatic injury and mortality in multiple models of alcoholic liver 
disease . Furthermore, Cx32-deficient mice exhibit less hepatic 
inflammation and are protected against the development of 
fibrosis when exposed to dietary models of NAFLD . Hepatic 
transcriptome and metabolomics analyses revealed alterations 
in the s-adenosylmethionine and pentose phosphate pathways 
in Cx32-deficienct mice, leading to enhanced glutathione 
production and less mitochondrial injury . Interestingly, this 
observed protection occurred despite the unexpected finding of 
a marked increase in hepatic steatosis in Cx32-deficient mice . 
The increase in hepatic triglyceride accumulation was a result 
of Cx32-mediated upregulation of GDPD3, an enzyme known 
to alter choline metabolism . We found that genetic upregu-
lation of GDPD3 led to significant steatosis but no protection 
from inflammation in models of ASH and NASH . We then per-
formed a small molecule screen for Cx32 inhibitors and discov-
ered 2-APB (2-Aminoethoxydiphenyl borate) protects against 
liver injury in vivo . Notably, 2-APB does not alter GDPD3 
expression or the burden of hepatic steatosis, suggesting that 
the increased steatosis observed in the Cx32-deficient mice 
was the result of Cx32’s transcriptional regulation of GDPD3 . 
Importantly, transient blockade of Cx32 channels with small 
molecule drugs can preserve the protective phenotype while 
eliminating the GDPD3-mediated increased steatosis . Finally, 
we show that patients with limited expression of hepatic Cx32 
are less likely to suffer from NASH compared to those with 
bland steatosis, further supporting the notion that Cx32 contrib-
utes to NAFLD development and progression, and that disrup-
tion in Cx32 expression and/or function limits NAFLD . Taken 
together, our mechanistic and clinical data highlight the critical 
role of Cx32 in determining the outcome of patients with ALD 
and NAFLD .
Disclosures:
Manish Gala - Stock Shareholder: New Amsterdam Genomics, Inc .
Kevin R . King - Stock Shareholder: Heprotech Inc
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
Suraj J . Patel - Stock Shareholder: Heprotech
The following people have nothing to disclose: Jay Luther, John Garber, Ricard 
Masia, Daniel Adams, Martin L . Yarmush

1518 ♦
Second Harmonic Generation microscopy: a novel auto-
mated method for quantification of hepatic steatosis in 
chronic liver disease
George B. Goh1,4, Wei Qiang Leow5, Shen Liang2, Wei Keat 
Wan5, Dean C. Tai3, Kiat Hon Lim5,4, Chee Kiat Tan1,4, Jason P. 
Chang1,4; 1Gastroenterology & Hepatology, Singapore General 
Hospital, Singapore, Singapore; 2Biostatistics Unit, Yong Loo Lin 
School of Medicine, NUS, Singapore, Singapore; 3HistoIndex Pte 
Ltd, Singapore, Singapore; 4Duke NUS Medical School, Singa-
pore, Singapore; 5Pathology, Singapore General Hospital, Singa-
pore, Singapore
Background and Aims:  Non Alcoholic Fatty Liver Disease 
(NAFLD) is the most common chronic liver disease globally 
and with the rising obesity epidemic worldwide, anticipated 
to be increasingly encountered . While histological assessment 
remains the current “gold standard” for characterising NAFLD, 
the semiquantitative nature and potential human subjective 
variability may limit accuracy . Second Harmonic Generation 
(SHG) microscopy is a novel automated technology using mul-
tiphoton microscopy with optical imaging techniques that can 
detect various liver histological features . It has been validated 
to quantify fibrosis across a range of liver disease such as 
NAFLD, chronic hepatitis B(CHB) and CHB with concurrent 
NAFLD (CHB-NAFLD) . In this study, we created an automated 
algorithm based on signature SHG parameters to identify 
hepatic steatosis (HS) on liver histology . We explored the utility 
and application of SHG for the diagnosis and quantification 
of HS . Methods:  SHG analysis using GenesisTM(Histoindex®, 
Singapore) was applied on archived liver biopsy specimens of 
a cohort of 86 patients with NAFLD, CHB and CHB-NAFLD . A 
customised automated algorithm was used to detect and quan-
tify HS . Separately, 3 individual expert hepatohistopathologists 
quantified HS on a continuous scale . Inter-observer variabil-
ity between the 3 pathologists was assessed using intraclass 
correlation (ICC) . Agreement between the pathologists’ and 
SHG assessment of HS was assessed by Pearson correlation . 
Results: The mean age of the cohort was 51 .3±10 .4 (range 23 
to 69 years) with 58 .1% males and 83 .7% Chinese ethnicity . 
Mean BMI was 29 .7±6 .8 (range 17 .6 to 50 .5) kg/m2 . There 
were 43 NAFLD, 16 CHB and 27 CHB-NAFLD patients in the 
cohort . 38/86 (44 .4%) of the cohort had advanced (stage 3-4) 
fibrosis . There was minimal inter-observer variability among the 
3 hepatopathologists, with an ICC of 0 .924 (95% CI 0 .894-
0 .947; p<0 .001) . Similarly, the mean difference between 
pathologists’ and SHG quantitative assessment of steatosis 
was small (1 .70 ± 9 .31%) and there was excellent correlation 
between pathologists’ and SHG assessment of HS (r=0 .934, 
p<0 .001) . Conclusion:  SHG is a novel and reliable method for 
automated quantitative assessment of HS as demonstrated by 
the excellent correlation between SHG and pathologist assess-
ment . Further studies are indicated to validate our findings in 
external cohorts across a range of liver diseases . SHG can 
augment efficiency and increase throughput via automated 
assessment of HS, with the potential of automated objective 
standardization of HS assessment not only for multicentre clini-
cal trials and also clinical practice .
Disclosures:
Dean C . Tai - Management Position: HistoIndex Pte Ltd
The following people have nothing to disclose: George B . Goh, Wei Qiang 
Leow, Shen Liang, Wei Keat Wan, Kiat Hon Lim, Chee Kiat Tan, Jason P . Chang
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1519 ♦
CXCR3-/- mice are protected against nutrient excess 
diet-induced non-alcoholic steatohepatitis 
Kyoko Tomita2, Brittany L. Freeman2, Steven Bronk2, Petra 
Hirsova2, Samar H. Ibrahim2,1; 1Pediatric Gastroenterology, Mayo 
Clinic, Rochester, MN; 2Gastroenterology and Hepatology, Mayo 
Clinic, Rochester, MN
Background and Aims: With the epidemic of obesity, non-al-
coholic steatohepatitis (NASH) has become the most common 
cause of liver disease . Although the exact molecular mecha-
nisms involved in NASH pathogenesis remain unclear, NASH 
is still lacking regulatory agency approved therapy . Previous 
studies implicated the chemokine CXCL10 in the sterile inflam-
matory response observed in NASH . In the current study, we 
sought to demonstrate whether genetic deletion of the CXCL10 
cognate receptor, C-X-C motif receptor 3 (CXCR3) protects mice 
against diet-induced NASH . Methods: We used CXCR3−/− and 
wild type (WT) mice on C57BL/6J background . For 20 weeks, 
mice were fed either chow or diet rich in saturated fat, fructose, 
and cholesterol (FFC) to induce NASH . The mice underwent 
metabolic phenotyping . Insulin resistance was calculated by 
homeostatic model assessment of insulin resistance (HOMA-IR) . 
Liver injury, inflammation, and fibrosis were evaluated histolog-
ically and biochemically . Results: FFC-fed CXCR3-/- mice had 
reduced body weight and liver to body weight ratio when com-
pared to WT mice on the same diet . Metabolic phenotyping 
revealed that FFC-fed CXCR3-/- and WT mice had similar met-
abolic profile . FFC-diet induced comparable insulin resistance 
(HOMA-IR >10) in WT and CXCR3-/- mice . FFC diet induced a 
more significant increase in hepatic inflammatory infiltrates and 
steatosis in WT mice vs CXCR3-/- as assessed by hematoxylin 
and eosin stain . Immunohistochemistry for Mac-2 (a marker of 
phagocytically active macrophages), showed reduced stained 
hepatic surface area in FFC-fed CXCR3-/- mice vs. WT mice . 
Likewise, the mRNA expression of markers of macrophage acti-
vation, including TNF-α, IL1β and MCP-1, were all significantly 
reduced in FFC-fed CXCR3-/- vs WT mice . Likewise liver injury, 
as assessed by serum ALT levels, was significantly reduced in 
FFC-fed CXCR3-/ vs WT mice (ALT mean; 126 vs 563 U/L, 
p<0 .001), as was the number of TUNEL-positive hepatocytes 
(1 .2 vs 6 .3 cells per high power field, p< 0 .001) . Furthermore, 
liver fibrosis as sequelae of active inflammation was reduced in 
the FFC-fed CXCR3-/- vs WT mice, when assessed by the Sirius 
red stain and mRNA expression of collagen 1a1 and α smooth 
muscle actin . Conclusion: Genetic deletion of CXCR3 protects 
against diet–induced obesity, steatosis, macrophage-associ-
ated inflammation and fibrosis in a preclinical model . We 
speculate that CXCR3 inhibition is a potential therapeutic target 
for human NASH .
Disclosures:
The following people have nothing to disclose: Kyoko Tomita, Brittany L . Free-
man, Steven Bronk, Petra Hirsova, Samar H . Ibrahim

1520 ♦
Sevelamer hydrochloride treatment reverses steatohep-
atitis by attenuating mucosal inflammation and meta-
bolic endotoxemia
Khalidur Rahman1, Daniel M. Chopyk1, Yunshan Liu1, Pradeep 
Kumar1, Tekla Smith1, Alton B. Farris2, Frank A. Anania1; 1Depart-
ment of Medicine, Division of Digestive Diseases, Emory University 
School of Medicine, Atlanta, GA; 2Department of Pathology and 
Laboratory Medicine, Emory University, Atlanta, GA
BACKGROUND: Recent studies highlight a causal role for endo-
toxemia in the pathogenesis of non-alcoholic steatohepatitis 

(NASH) . We have recently demonstrated that mice with defects 
in intestinal epithelial barrier function, F11 receptor knockout 
mice (F11r-/-), develop severe NASH when fed a diet high in 
saturated fat, fructose and cholesterol (HFCD) . NASH progres-
sion in these mice correlated with a diet-mediated increase 
in intestinal epithelial permeability and increased serum 
endotoxin . F11r-/- mice lack junctional adhesion molecule A 
(JAM-A), a structural and regulatory protein of the intestinal 
tight junction . The AIM of the present study was to determine 
whether sequestration of intestinal lipopolysaccharide (LPS) by 
sevelamer hydrochloride treatment which is a non-absorbable 
phosphate binding polymer indicated for treatment of hyper-
phosphatemia in chronic renal failure, reverses NASH in F11r-
/- mice fed a HFCD . METHODS: Male F11r-/- mice were fed a 
HFCD for 12-weeks, followed by an additional four weeks of 
either HFCD alone or HFCD mixed with sevelamer hydrochlo-
ride . F11r-/- mice fed a normal diet (ND) or ND mixed with 
sevelamer hydrochloride served as controls, along with WT lit-
termates subject to the same feeding protocol . Serum LPS levels 
were quantified by limulus amebocyte lysate assay . Liver and 
intestinal tissues were collected and analyzed by histology and 
quantitative reverse transcription PCR . Glucose homeostasis 
was assessed by standard glucose tolerance and insulin toler-
ance testing . RESULTS: HFCD-fed F11r-/- mice developed met-
abolic syndrome as well as histopathologic features of severe 
NASH including steatosis, lobular inflammation, hepatocellular 
ballooning, and pericellular fibrosis as assessed by a blinded 
pathologist who scored liver biopsies with the NASH-CRN scor-
ing system  . Following four weeks of sevelamer treatment, we 
observed marked improvement in both hepatic inflammation 
and steatosis, as well as improved glucose homeostasis, and 
restored insulin sensitivity to that of ND-fed mice . Addition-
ally, sevelamer treatment significantly reduced body weight, 
liver weight and visceral fat weight (p<0.05) . Interestingly, 
reversal of NASH in F11r-/- mice was correlated with over 
a 65% decrease in serum LPS levels (p< 0.05) . Sevelamer 
treatment also reduced mucosal inflammation and restored gut 
epithelial architecture. CONCLUSION: Taken together, our data 
demonstrate that four-weeks of sevelamer treatment completely 
reverses NASH, potentially by sequestrating intestinal LPS . 
These encouraging data warrant further basic and clinical stud-
ies to test the possibility that sevelamer is a safe and effective 
treatment for human NASH .
Disclosures:
The following people have nothing to disclose: Khalidur Rahman, Daniel M . 
Chopyk, Yunshan Liu, Pradeep Kumar, Tekla Smith, Alton B . Farris, Frank A . 
Anania

1521 ♦
The dual FXR/TGR5 agonist INT-767 inhibits nonalco-
holic steatohepatitis development in a rabbit model of 
metabolic syndrome
Paolo Comeglio1, Sandra Filippi2, Ilaria Cellai1, Elena Maneschi1, 
Francesca Corcetto1, Chiara Corno1, Annamaria Morelli1, Luciano 
Adorini3, Mario Maggi1, Linda Vignozzi1; 1Experimental and Clin-
ical Biomedical Sciences, University of Florence, Florence, Italy; 
2NEUROFARBA, University of Florence, Florence, Italy; 3Intercept 
Pharmaceuticals, New York, NY
Nonalcoholic fatty liver disease affects up to 25% of people 
in the United States and ranges from fatty liver to nonalcoholic 
steatohepatitis (NASH) and cirrhosis . Bile acids are steroids 
involved in regulation of hepatic lipid and glucose metabo-
lism, as well as inflammation and fibrosis, acting through two 
major receptors: farnesoid X receptor (FXR) and Takeda G 
protein-coupled receptor 5 (TGR5) . The aim of this study was 
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to investigate the effects of increasing doses of the dual FXR/
TGR5 agonist INT-767 (3, 10, 30mg/Kg, orally, daily, 5 days 
a week for 12 weeks) on NASH development in a rabbit model 
of high fat diet (HFD)-induced metabolic syndrome, charac-
terized by insulin resistance, hypertension, atherogenic dys-
lipidemia and visceral fat accumulation . HFD also induced a 
diffuse lipid accumulation within hepatocytes, liver fibrosis and 
inflammation, indicating NASH progression . Rabbits fed with 
a regular diet were taken as control . INT-767 treatment in HFD 
rabbits reduced visceral fat accumulation, insulin resistance 
and dyslipidemia, while increasing HDL levels . Histological 
examination of inflammation, by hematoxylin-eosin staining, 
and fibrosis, by Sirius Red and Masson’s trichrome staining, 
showed that INT-767 counteracted both HFD-induced liver 
inflammation and fibrosis . Macrophage M1 pro-inflammatory 
(CD11c)/M2 anti-inflammatory (CD206) mRNAs ratio was sig-
nificantly increased in HFD liver compared with regular diet, 
indicating inflammation and disease progression . HFD-induced 
increase in M1/M2 ratio was reduced by INT-767 and M2 
markers (IL-10, TGFβ) were increased, indicating a switch of 
macrophage phenotype associated with resolution of inflam-
mation . Accordingly, INT-767 reduced expression of IL-6, 
which skews the Th cell response towards a pro-inflammatory 
Th17 phenotype, while increasing Foxp3, an anti-inflammatory 
Treg cell marker . INT-767 also increased expression of genes 
related to neutrophil-driven inflammation resolution (lactoferrin, 
eNOS, RAGE) and fibrosis regression (MMP2, TIMP2) . Genes 
related to hepatic fatty acid metabolism (PPARα, AR, CD36), 
lipid droplet formation (SNAP23, VAMP4, syntaxin5, perilipin) 
and insulin signaling (IRS1, SREBP1, G6Pase, PEPCK) were 
also increased by INT-767, suggesting that INT-767 amelio-
rates excess fatty acid-mediated lipotoxicity and insulin sensi-
tivity . Finally, INT-767 significantly reduced HFD-induced liver 
hypoxygenation and improved insulin-regulated signaling, 
normalizing membrane translocation of GLUT4 and RhoA . In 
conclusion, INT-767 counteracts NASH in a rabbit model of 
metabolic syndrome by promoting insulin sensitivity, resolution 
of inflammation and fibrosis regression .
Disclosures:
Luciano Adorini - Employment: Intercept Pharmaceuticals
Linda Vignozzi - Grant/Research Support: Intercept
The following people have nothing to disclose: Paolo Comeglio, Sandra Filippi, 
Ilaria Cellai, Elena Maneschi, Francesca Corcetto, Chiara Corno, Annamaria 
Morelli, Mario Maggi

1522 ♦
iPLA2beta deficiency attenuates obesity and steatosis in 
long-term HFD fed mice through an alteration of hepatic 
phospholipids
Ann-Christin Otto, Hongying Gan-Schreier, Xingya Zhu, Wolfgang 
Stremmel, Walee Chamulitrat; Department of Internal Medicine IV, 
Gastroenterology and Hepatology, Heidelberg University Hospital, 
Heidelberg, Germany
Non-alcoholic fatty liver disease (NAFLD) is associated with 
alterations in the phospholipid (PL) contents and composition . 
A decrease of hepatic phosphatidycholine (PC) to phosphatidy-
lethanolamine (PE) ratio is associated with steatosis in NAFLD 
patients and in mice . In the latter case, mice lacking PE-meth-
yltransferase develop NAFLD very rapidly upon high-fat diet 
(HFD) feeding . We have previously reported that calcium-inde-
pendent phospholipase A2 Group VIA (iPLA2beta) deficiency 
alleviates steatosis in morbidly obese ob/ob knockout (KO) 
mice, by replenishing the loss of PL thus supporting the reported 
role of iPLA2beta in PL remodeling (BBA 1861, 449, 2016) . 
Here we tested whether iPLA2beta deficiency could protect 

against diet-induced steatosis and whether hepatic PL ratios 
could be modified . As expected, feeding of wildtype (WT) mice 
with HFD (35% fat w/w) for 6 months increased body- and 
liver weight as well as ALT, AST, LDH, ALP, serum lipids (cho-
lesterol and non-esterified fatty acids), and hepatic steatosis 
scores . All of these parameters were attenuated in whole-body 
iPLA2beta KO mice fed with HFD . We analyzed PL profiling 
of 162 species by liquid-chromatography mass spectrometry . 
Unlike ob/ob livers where all PL subclasses are decreased, 
HFD feeding in WT mice did not significantly decrease PC, 
but rather caused an increase in PE, phosphatidylserine (PS) 
and phosphatidylinositol (PI) levels . This results in a decrease 
of PC/PE, PC/PS, and PC/PI . The decrease of these ratios was 
rescued by iPLA2beta deficiency through an increase of PC 
particularly those containing arachidonic acid (PC 36:5, PC 
36:4, PC 38:5, and PC 38:4) and docosahexaenoic acid (PC 
40:6) . Consistent with our results in ob/ob livers, iPLA2beta 
in HFD livers was also specific for the hydrolysis of PC and PE 
that contained either 16:0 or 18:0 on sn-1 position . However 
despite of steatosis protection, three out of six HFD-fed KO mice 
exhibited ear dermatitis suggesting systemic inflammation likely 
due to iPLA2beta role in immune cells . Taken together, altered 
hepatic membrane homeostasis with a decrease of the ratios 
of PC with other PL subclasses was observed in HFD-induced 
steatosis, and iPLA2beta deficiency rescued this decrease by 
replenishing PC hence regaining the balanced membrane PL 
leading to steatosis protection . This study should be confirmed 
by using hepatocyte-specific iPLA2beta KO mice prior to estab-
lishing a strategy to inactivate hepatocyte iPLA2beta for treat-
ment of NAFLD . (Funded by DFG 288/6-3)
Disclosures:
The following people have nothing to disclose: Ann-Christin Otto, Hongying 
Gan-Schreier, Xingya Zhu, Wolfgang Stremmel, Walee Chamulitrat

1523 ♦
Palmitic acid elicits insulin resistance and oxidative cell 
injury through clusterization of lipid rafts in murine 
hepatocytes
Akira Uchiyama, Kenichi Ikejima, Kazuyoshi Kon, Tomonori Aoy-
ama, Shunhei Yamashina, Sumio Watanabe; Juntendo University 
School of Medicine, Tokyo, Japan
BACKGROUND: Excessive saturated free fatty acid (sFFA) is 
the major inducer of lipotoxicity, insulin resistance and oxida-
tive stress, which contribute to the pathogenesis of non-alco-
holic steatohepatitis (NASH) . Lipid rafts, the plasma membrane 
subdomain that contains high concentration of cholesterol 
and glycosphingolipids, are involved in a variety of cellular 
functions . In this study, we investigated the impact of sFFA 
on localization of lipid rafts, insulin resistance and oxidative 
stress in isolated hepatocytes . METHODS: Hepatocytes were 
isolated from male C57Bl/6 mice, and pre-incubated for 4h 
prior to experiments . Lipid rafts were visualized by immunohis-
tochemistry using an anti-cholera toxin antibody, and confocal 
images were captured . Phosphorylated (panTyr) insulin recep-
tor substrate (pIRS)-1 and -2 were measured by ELISA, and 
phosphorylated Akt (pAkt) were determined by Western blot . 
Fatty deposit, cell viability, and generation of reactive oxygen 
species (ROS) were detected fluorometrically using Oil Red O, 
propidium iodide and chloromethyl dihydrodichlorofluorescein, 
respectively . RESULTS: In isolated hepatocytes, incubation with 
palmitic acid (PA, 0 .6 mM) for 6hr resulted in accumulation of 
lipid droplets in cytosol . Indeed, the absorbance of Oil Red O 
was significantly increased compared with control (p<0 .01) . 
Under confocal microscopy, cells expressing clustered lipid 
rafts were significantly increased by PA, the percentages being 



760A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

23 .5±4 .7% and 36 .8±2 .5% in the control and PA, respec-
tively (p<0 .05) . Addition of cholesterol oxidase (CHOX, 0 .1U), 
which disrupts lipid rafts, to the cultures for 1hr reversed PA-in-
duced clusters (29 .4±3 .4%, p<0 .05) . pIRS-1 and -2 and pAkt 
in response to 0 .1 ng/ml insulin stimulation were significantly 
attenuated under PA compared to controls (p<0 .05) . By con-
trast, CHOX significantly ameliorated PA induced-insulin resis-
tance (106±6 .6%, 118±8 .7, 153±96%, p<0 .05) . PA alone 
did not increase ROS, however, low dose of tert-butylhydrop-
eroxide (TBH, 25 μM) obviously caused cell death in PA-pre-
treated cells (75 .5±8 .6%, p<0 .01) . Interestingly, pre-treatment 
with CHOX significantly prevented increases in ROS and cell 
death caused by PA plus TBH (56 .9±7 .5 %, p<0 .05) . CON-
CLUSIONS: PA elicits hepatic insulin resistance and sensitiza-
tion to oxidative cell injury through clusterization of lipid rafts 
in isolated hepatocytes . Lipid rafts most likely play a pivotal 
role in the mechanisms of disease progression in NASH . These 
findings provide a potential unique target for the prevention 
and treatment of NASH .
Disclosures:
The following people have nothing to disclose: Akira Uchiyama, Kenichi Ikejima, 
Kazuyoshi Kon, Tomonori Aoyama, Shunhei Yamashina, Sumio Watanabe

1524 ♦
Sirt6 deletion in liver promotes NASH development 
by downregulation of Nrf2 in mice fed a high-fat, 
high-fructose diet
Sun-O Ka1, In Hyuk Bang1, Zheng Wang2, Min Kyung Cho3, Eun 
Ju Bae2, Byung-Hyun Park1; 1Biochemistry, Chonbuk National Uni-
versity Medical School, Jeonju, Jeonbuk, Korea (the Republic of); 
2Pharmacy, Woosuk University, Wanju, Korea (the Republic of); 
3Pharmacology, College of Oriental Medicine, Dongguk Univer-
sity, Kyungju, Korea (the Republic of)
Non-alcoholic steatohepatitis (NASH) ranging from liver ste-
atosis, inflammation and fibrosis is associated with insulin 
resistance and is an epidemic worldwide . Sirtuin 6 (Sirt6), a 
chromatin associated class III deacetylase, is studied to nega-
tively regulate inflammation and lipid metabolism . In the pres-
ent study, we characterize the essential role of hepatic Sirt6 for 
protection against insulin resistance and NASH development . 
We observed that the hepatic expression of Sirt6 is down-
regulated in patients with cirrhosis as well as in mice with a 
diet-induced fatty liver . Hepatic Sirt6 knockout (KO) mice has 
the increased level of liver triglyceride and inflammation with 
lowered body weight compared to wild-type (WT) mice when 
fed a high-fat, high-fructose diet (HFHF) . Glucose intolerance 
and insulin resistance by HFHF was also aggravated in KO 
mice . HFHF feeding induced liver fibrosis with oxidative stress 
in WT mice, which was demonstrated by Sirius-red staining, 
dihydroethidium fluorescence, superoxide dismutase activity 
and glutathione level, but these changes were significantly ele-
vated in KO mice . As a molecular link, we found that Sirt6 
deletion suppressed the activation of nuclear factor erythroid 
2-related factor 2 (Nrf2), as evidenced by the decreases in 
nuclear level, DNA binding, ARE-promoter activity and the 
expression of Nrf2 target genes . Likewise, HFHF-induced 
NASH development was ameliorated by Sirt6 overexpression 
by adenovirus injection . Collectively, this study suggests that 
Sirt6 in liver exhibits a protective role against the development 
of NASH and insulin resistance .
Disclosures:
The following people have nothing to disclose: Sun-O Ka, In Hyuk Bang, Zheng 
Wang, Min Kyung Cho, Eun Ju Bae, Byung-Hyun Park

1525 ♦
Non-alcoholic fatty liver disease derails antiviral immu-
nity in murine viral hepatitis
Ting Wu, Hongwu Wang, Xiaojing Wang, Yaqi Wang, Weiming 
Yan, Dong Xi, Xiaoping Luo, Qin Ning; Tongji Hospital, Tongji 
Medical College, Huazhong University of Science and Technol-
ogy, Wuhan, China
Background and aims: In view of the increasing trend of non-al-
coholic fatty liver disease (NAFLD) in patients with viral hepatitis 
in Asia Pacific region, it is important to understand the influ-
ence of NAFLD on antiviral immunity in viral hepatitis Methods: 
Six-week-old female C3H/HeN mice were fed with high fatty 
diet (HFD) or control diet in random, and were injected with 
10 plaque forming units of murine hepatitis virus type 3 (MHV-
3) intraperitoneally after feeding for 12 weeks . Serum ami-
notransferase (ALT and AST), liver histology, hepatic MHV-3 
viral loads by quantitative PCR, intrahepatic CD8+CD69+T 
cell proportion by flowcytometer, expression of cytokines (IL-
1β, TNF-α, IL-6, IL-17A and IL-10) by both quantitative PCR and 
ELISA and serum anti-MHV-3 IgG level by ELISA were detected 
on day 4, day 8, day 12, and day 16 post infection . Results: 
At week 12, NAFLD was induced in HFD group with increased 
body weight (p<0 .05), enlarged and yellowish liver, severe 
lipid deposition in HE staining and Oil red stainingelevated 
fasting triglyceride (p<0 .05) and total cholesterol (p<0 .05), 
and insulin resistance measured by homeostasis model assess-
ment-insulin resistance (p<0 .05) comparing with control group . 
There were significant differences between NAFLD mice and 
control group in elevation of ALT (p<0 .05) and AST (p<0 .05) 
post infection . The necrotic foci and severe cellular swelling 
were more noticeable in NAFLD mice in histology examina-
tion on day 4 and day 8 post infection . MHV-3 viral loads 
in NAFLD mice were significantly higher on day 4 post infec-
tion (p<0 .05), and this trend lasted until day 8 and day 12 . 
Intrahepatic CD8+CD69+T cell proportion in NAFLD mice 
increased more significantly and lasted longer (p<0 .05) than 
control group post viral infection . Intrahepatic cytokines (IL-1β, 
TNF-α, IL-6, IL-17A and IL-10) kept at significantly higher levels 
than control ones . (p<0 .05) . Meanwhile, serum anti-MHV-3 
IgG levels in NAFLD mice were significantly lower from day 
4 to day 16 post infection (p<0 .05) . Conclusions: Our study 
suggested that NAFLD promotes intrahepatic viral replication at 
early phase of infection NAFLD also promotes antiviral cellular 
immunity and inflammatory cytokines production, and more 
severe liver necrotic inflammation . In addition, NAFLD could 
impair antiviral humoral immunity and may expose NAFLD 
mice to the risk of reinfection .
Disclosures:
Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
MSD, GSK; Consulting: ROCHE, NOVARTIS, BMS, MSD, GSK; Grant/Research 
Support: ROCHE, NOVARTIS, BMS; Speaking and Teaching: ROCHE, NOVAR-
TIS, BMS, MSD, GSK
The following people have nothing to disclose: Ting Wu, Hongwu Wang, Xiao-
jing Wang, Yaqi Wang, Weiming Yan, Dong Xi, Xiaoping Luo

1526 ♦
Comparisons of metabolically healthy and unhealthy 
obesity in biopsy-proven nonalcoholic fatty liver disease 
patients
Ilguen Park, Sae Kyung Joo; Division of Gastroenterology & Hepa-
tology, Seoul National University College of Medicine SMG-SNU 
Boramae Medical Center, Seoul, Korea (the Republic of)
BACKGROUNDS Nonalcoholic fatty liver disease (NAFLD) is 
the most common cause of liver disease worldwide . Metabolic 
syndrome (MetS) is a disease consists of different risk factors 
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such as central obesity, hypertension, type 2 diabetes or dys-
lipidemia . NAFLD is considered as the hepatic manifestation of 
metabolic syndrome . AIMS The aim of this study is to compare 
the prevalence and characteristics of metabolically healthy and 
unhealthy obese patients in pathologically confirmed NAFLD 
subjects . METHODS We conducted prospective study of 438 
patients who were biopsy proven NAFLD . MetS was defined 
as the presence of three or more of the following features: cen-
tral obesity (≥90 cm in male or ≥80 cm in women in Asian), 
dyslipidemia, impaired fasting glucose, and elevated blood 
pressure . Obesity was defined as a body mass index >25 
kg/m2 by WHO classification in Asian adults . The pathologic 
findings of liver biopsy were evaluated by NAFLD activity score 
(NAS) of NASH Clinical Research Network scoring system . 
RESULTS 438 biopsy-proved NAFLD subjects were included 
in the analysis, of whom 234 (53 .4%) met specified criteria 
for MetS, 298 (68%) were obese . Among all individuals, 218 
(49 .8%) were male, 220(50 .2%) were female . Metabolically 
unhealthy obese (MUHO) patients were 188 (63 .1%) and 
metabolically healthy obese (MHO) was 110 (36 .9%) . Prev-
alence of low HDL was 54 .5% (238), central obesity 72 .9% 
(302), hypertension 36 .3% (159), diabetes 32 .4% (142), and 
hypertriglyceridemia 37 .9% (166) . The mean NAS was higher 
MHO than MUHO (3 .78 ± 0 .11 vs . 3 .07 ± 0 .15, P<0 .001) . 
MetS was significantly associated with high NAS (odds 
ratio, OR=3 .742; 95% confidence interval, CI 2 .276-6 .151 
for NAS≥5 (definite nonalcoholic steatohepatitis, NASH) vs . 
NAS≤2 (not NASH), P<0 .001) . Obesity, central obesity, 
low HDL, and hypertriglyceridemia were strongly associated 
with NAS≥5 (OR=4 .081; 95% CI 2 .344-7 .105, P<0 .001, 
OR=4 .184; 95% CI 2 .194-7 .982, P<0 .001 and OR=1 .938; 
95% CI 1 .204-3 .119, P<0 .001, OR=2 .138; 95% CI 1 .304-
3 .504, P=0 .002) After adjusting for confounding factors, 
MetS, obesity and central obesity were significantly associated 
with high NAS (OR=2 .756; 95% CI 1 .563-4 .860, P<0 .001, 
OR=2 .655; 95% CI 1 .364-5 .168, P<0 .001 and OR=2 .135; 
95% CI 1 .016-4 .486, P=0 .045) . An increase in the rate of 
MUHO correlate with high NAS was significant (P=0 .003) . 
CONCLUSIONS Our study shows the prevalence of NASH 
is higher in MUHO than MHO in NAFLD . Moreover, strong 
correlation was identified between MetS, central obesity, obe-
sity and the definite NASH . Therefore, we should pay more 
attention to reversing the unhealthy metabolic status of MUHO 
with NAFLD patients .
Disclosures:
The following people have nothing to disclose: Ilguen Park, Sae Kyung Joo

1527 ♦
Genome-scale Metabolic Models Reveal Metabolic Alter-
ations in a Human Surrogate Model of Non-Alcoholic 
Steatohepatitis (NASH)
Stephen A. Hoang1, Ryan E. Feaver1, Banumathi K. Cole1, Mark 
Lawson1, Brian R. Wamhoff1, Arun J. Sanyal2, Robert Figler1, Ajit 
Dash1; 1HemoShear Therapeutics, Charlottesville, VA; 2Internal 
Medicine/Division of Gastroenterology, Hepatology and Nutri-
tion, Virginia Commonwealth University, Richmond, VA
INTRODUCTION: Non-alcoholic steatohepatitis (NASH) is 
associated with alterations to a variety of metabolic processes, 
including lipid synthesis/metabolism and energy production . 
The broad nature of the metabolic aberrations associated with 
NASH implies system-wide defects in metabolite utilization . 
Thus, investigational approaches for systems-level characteri-
zation, such as in silico analyses of genome-scale metabolic 
(GEM) models, are well suited for studying the mechanistic 
underpinnings of disease progression . AIM: To predict differ-

ential flux states and identify key regions of the metabolic net-
work that were perturbed in conditions of lipotoxic stress using 
a novel methodology based on transcriptomic data . METH-
ODS: We have previously described an in vitro model of a 
3-dimensional hepatocyte culture where cell structure, polar-
ity, and function are preserved under conditions mimicking 
hepatic sinusoidal flow . This model has been further refined by 
co-culturing primary human hepatocytes with primary human 
hepatic stellate cells (SCs) and macrophages (Mf) in lipotoxic 
conditions that regulate pathways observed in NASH patients . 
We applied transcriptomic data generated from this surrogate 
model to guide topological and constraint-based analyses of 
a human genome-scale metabolic reconstruction . RESULTS: 
Extensive regulation was observed surrounding the metabolism 
of sulphated glycosaminoglycans – consistent with fibrogenic 
activation . Further, alterations in the fluxes through the fatty 
acid synthesis pathway were also observed . To further evaluate 
this pathway, an in silico knockout procedure of acetyl-CoA 
carboxylase (ACC) isoforms, ACC1, ACC2, and in combina-
tion (ACC1/2) predicted that ACC1/2 inhibition was more 
effective than ACC1-specific inhibition in restoring normal 
metabolite utilization . To validate this response, an ACC1/2 
inhibitor was used in the lipotoxic human surrogate system and 
the transcriptomic data was applied to the GEM model for com-
parison to the in silico knockout . CONCLUSION: GEM models 
coupled with human-relevant transcriptomic data can be used 
to evaluate drugs targeting pathways critical for NASH .
Disclosures:
Stephen A . Hoang - Employment: HemoShear Therapeutics, LLC
Ryan E . Feaver - Employment: HemoShear Therapeutics
Banumathi K . Cole - Employment: HemoShear, LLC
Mark Lawson - Employment: Hemoshear
Brian R . Wamhoff - Stock Shareholder: HemoShear, LLC
Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, Gilead, 
Genfit, Abbott, Ikaria, Exhalenz, Pfizer, Novartis; Consulting: Salix, Immuron, 
Exhalenz, Nimbus, Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD 
Pharma, Islet Sciences, Hemoshear; Grant/Research Support: Salix, Genentech, 
Intercept, Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Con-
tractor: UpToDate, Elsevier; Management Position: Sanyal Biotechnology
Robert Figler - Employment: HemoShear Therapeutics
The following people have nothing to disclose: Ajit Dash

1528 ♦
The FXR/TGR5 dual agonist INT-767 prevents and 
reverses Western diet-induced NASH and modulates 
major lipid metabolic pathways in mice
Xiaoxin Wang1, Andrew Libby1, Suman Ranjit2, Dong Wang1, 
Yuhuan Luo1, David J. Orlicky1, James McManaman1, Evgenia 
Dobrinskikh1, Enrico Gratton2, Mark Young3, Luciano Adorini3, 
Moshe Levi1; 1University of Colorado, Aurora, CO; 2University of 
California at Irvine, Irvine, CA; 3Intercept Pharmaceuticals, New 
York, NY
In a model of Western diet-induced lipid accumulation (NAFLD) 
and fibrosis (NASH) in mice we have found that treatment with 
the FXR/TGR5 dual agonist INT-767 at 30mpk/day prevents 
lipid accumulation, inflammation, and fibrosis as determined 
by H&E and Picro Sirius Red staining . These effects are also 
seen when treatment is started after mice have been fed the 
Western diet for 3 months and then treated with INT-767 for 
another 3 months while still on the Western diet . Biochemical 
analysis indicates that INT-767 reverses the Western diet-in-
duced marked increases in liver triglyceride and cholesterol 
content . Parallel studies in FXR KO mice indicate that these 
effects are FXR dependent . The effects of Western diet on ste-
atosis are also documented by label free imaging techniques 
including Coherent Anti Stokes Raman Scattering (CARS), Third 
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Harmonic Generation (THG) and Fluorescence Lifetime Imag-
ing Microscopy (FLIM) . FLIM also determines the presence of 
increased size of lipid droplets and long lifetime species char-
acteristic of oxidized lipid products . Treatment with INT-767 
reverses all these lipid abnormalities . We have determined that 
the decrease in triglycerides is mediated via INT-767-induced 
decreases in expression of sterol regulatory element binding 
protein-1 (SREBP-1c), carbohydrate response element binding 
protein alpha and beta (ChREBP), stearoyl-CoA desaturase-1 
(SCD-1), and CD36 . The decrease in cholesterol is mediated 
by decreased CD36 and oxidized LDL receptor LOX-1 . Addi-
tional lipidomics analysis indicates that INT-767 decreases 
the desaturation index (18:1/18:0 and 16:1/16:0) reflect-
ing decrease in SCD-1 activity . On the other hand, INT-767 
increases polyunsaturated to monounsaturated (PUFA/MUFA) 
ratio with significant increases in EPA, DHA, and DPA compo-
sition . Altogether our studies indicate that INT-767-mediated 
decreases in SREBP-1c, ChREBP, CD36 and LOX-1 activities 
prevent and reverse the hepatic lipid accumulation induced by 
feeding a Western diet and prevent and reverse the develop-
ment of NASH .
Disclosures:
Mark Young - Employment: Intercept Pharmaceuticals
Luciano Adorini - Employment: Intercept Pharmaceuticals
Moshe Levi - Grant/Research Support: Intercept, Genzyme-Sanofi, Daiichi San-
kyo, Merck, Novartis
The following people have nothing to disclose: Xiaoxin Wang, Andrew Libby, 
Suman Ranjit, Dong Wang, Yuhuan Luo, David J . Orlicky, James McManaman, 
Evgenia Dobrinskikh, Enrico Gratton

1529 ♦
Reduced PI3K pathway in NK cells of F4-NAFLD patients 
inhibited mTOR expressions and was correlated with 
their impaired function
Johnny Amer, Ahmad Salhab, Rifaat Safadi; Liver unit, Hadas-
sah-Hebrew University Hospital, Jerusalem, Israel
Background & aims: Stimulation of Natural Killer cells (NK, 
CD56+) directly kill the activated hepatic stellate cells (HSCs) . 
We investigated changes in insulin receptor on NK cells as 
a potential cause for their impairment in Nonalcoholic-Fatty 
Liver-Disease (NAFLD) . Methods: Fresh peripheral blood NK 
cells isolated from healthy volunteers and 72 NAFLD patients 
(histology documented adults lacking full criteria of metabol-
ic-syndrome), and characterized by flow-cytometry . Results: 
Histologic progression of liver injury significantly correlated 
with elevated pro-inflammatory serum cytokines and insulin 
resistance . NK cells stimulation marker (CD107a) over-ex-
pressed in low-fibrosis patients, but kept low in advanced-fibro-
sis (NK impairment) . Insulin receptors expressed on 68 .6±8% 
of healthy peripheral CD56dim population (CD16+), but sig-
nificantly reduced in all NAFLD stages . Western blot analy-
sis of NK cells form NAFLD patients with F4 fibrosis showed 
to have dramatically reduction in PI3K pathway . In contrast, 
ERK/MAP kinase pathway was elevated in these patients . 
These results were correlated with inhibitions in mTOR activity 
(p=0 .001) . NK stimulations with insulin (physiologic levels) 
reversed these effects . Compared to normal HOMA NK-cells 
by in-vitro co-culture with HSCs, high-HOMA CD56dim cells 
(with F3-F4) exhibited increased apoptosis and fail to block 
HSCs activation . While insulin incubation stimulated NK cell 
activation and killing of HSCs . Rapamycin reduced CD56dim 
expressions of insulin receptors (mimicking NAFLD insulin resis-
tance) and prevented the insulin stimulation effect on NK cells . 
Conclusion: Insulin exposure stimulates NK cells to enhance 
HSCs killing and prevent fibrosis progression . Insulin receptors 

mediate NK cell stimulation by insulin via PI3K pathway and 
as a consequence the mTOR pathway . Systemic Insulin-Resis-
tance in NAFLD includes the NK cells . Therefore, insulin fails to 
stimulate NK cells due to low insulin receptor NK expressions 
and or low serum insulin levels, which leads to cirrhosis and 
probably cancer .
Disclosures:
The following people have nothing to disclose: Johnny Amer, Ahmad Salhab, 
Rifaat Safadi

1530 ♦
Simultaneous recruitment of Th17 cells in hepatic tissue 
and in intra-abdominal visceral fat of NASH patients 
undergoing bariatric surgery
Monika Rau1, Anne-Kristin Schilling1, Lisa Reichert1, Heike Her-
manns1, Christian Jurowich2, Niklas Beyersdorf3, Andreas Geier1; 
1Department of Internal Medicine II, University Hospital Würz-
burg, Würzburg, Germany; 2Department of General and Visceral 
Surgery, University Hospital Würzburg, Würzburg, Germany; 
3Institute for Virology and Immunobiology, University Würzburg, 
Würzburg, Germany
Background and aims: The prevalence of Non-alcoholic fatty 
liver disease (NAFLD) is rising in the western world . Non-alco-
holic fatty liver (NAFL) progress to non-alcoholic steatohepatitis 
(NASH) by multiple metabolic and inflammatory hits . Recently 
we described higher frequency of Th17 cells and Th17/rest-
ing regulatory T cell (rTreg) ratio in hepatic tissue and PBMC 
of NASH patients . In the current study we aimed to charac-
terize CD4+ Tregs and CD4+ effector T cells simultaneously 
in PBMC, hepatic tissue and visceral fat in NAFL and NASH 
patients undergoing bariatric surgery . Methods: 12 NAFL 
and 13 NASH patients were included in this follow-up study . 
Immune cells were characterized by multi-colour FACS analysis 
in peripheral blood, hepatic tissue and visceral fat simultane-
ously . Intracellular detection of cytokine production (IL-17, IL-4 
and IFN-γ) in CD4+ T cells was performed after stimulation 
with PMA and ionomycin . Results: 13 of 25 morbidly obese 
patients had histology proven NASH and 12 patients NAFL . 
In visceral fat significantly higher frequencies of IL-17+, IFN-γ+ 
and IL-4+ cells among CD4+ T cells were observed compared 
to PBMC . Interestingly NASH patients had simultaneously sig-
nificantly higher Th17 cells in adipose tissue as well as hepatic 
tissue compared to NAFL patients . Increased Th17/rTreg ratio 
was observed in NASH patients in all three analysed immune 
cell compartments with the most pronounced difference in the 
liver . Th2/rTreg ratio was unchanged in NASH compared to 
NAFL patients in each immune cell compartment . In adipose 
tissue no change of resting Tregs and activated Tregs was 
observed in NAFL/NASH patients . Frequency of recently acti-
vated HLA-DR+CD4+ T cells was increased in visceral fat as 
well as in hepatic tissue of NAFLD patients compared to PBMC . 
CXCR3+CD4+ T cells were specifically homing into the liver 
in contrast to CCR6+CD4+ T cells with the same frequency in 
adipose and hepatic tissue . Conclusions: NASH patients are 
characterized by higher frequency of Th17 cells in hepatic 
tissue and visceral fat . Th17/rTreg ratio is increased in liver 
as well as visceral fat of NASH patients . Thus, systemic Th17 
differentiation can be observed in obese NASH patients .
Disclosures:
Andreas Geier - Consulting: AbbVie, Gilead, BMS, Janssen, Intercept, Novartis, 
Alexion; Grant/Research Support: Novartis, Sequana, Kibion; Speaking and 
Teaching: Falk, Gilead, AbbVie, BMS
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1531 ♦
Reduction of Liver Fibrosis by CCR2 antagonist CCX872 
in Murine Models of NASH
Zhenhua Miao1, Dale Newland1, Linda Ertl1, Richard Parker2, Jeff 
McMahon1, Penglie Zhang1, David H. Adams2, Thomas J. Schall1, 
Israel Charo1; 1ChemoCentryx, Mt View, CA; 2UNIVERSITY HOS-
PITALS BIRMINGHAM NHS FOUNDATION TRUST, Birmingham, 
United Kingdom
 Introduction Liver fibrosis in non-alcoholic steatohepatitis 
(NASH) is caused by chronic inflammation with macrophage 
infiltration and cytokine production . Inflammatory macrophages 
express CCR2, which they use to migrate to the liver . We inves-
tigated the efficacy of a small molecule inhibitor of CCR2, 
known as CCX872, in two murine models of NASH . Methods 
Two models of NASH were used for determining the efficacy 
of CCX872 in reducing fibrosis . One model used a high-fat 
diet (HFD) supplemented with 30% fructose in water, for 30 
weeks, to induce NASH and liver fibrosis . After 22 weeks on 
this diet the mice were given CCX872 (30 mg/kg) once daily 
or vehicle, both administered subcutaneously for 8 weeks . In 
the second model the mice were fed a methionine-choline diet 
deficient (MCD) for 8 weeks to induce liver fibrosis . Mice were 
treated with CCX872 (30 mg/kg) once daily, or vehicle, both 
administered subcutaneously for 8 weeks . Liver injury was 
assessed by standard methods . Liver fibrosis was assessed by 
sirius red staining, and quantified with the computer program 
“Image J” . Results In the HFD/fructose model, mice treated with 
CCX872 showed reduced accumulation of CD11b+ F4/80+ 
macrophages in the liver, as compared with vehicle treated 
mice (p=0 .03) . Mice treated with CCX872 also had improved 
insulin sensitivity (p<0 .001) and glucose tolerance (p<0 .001) 
compared with vehicle . Hepatic triglyceride accumulation was 
significantly lower in CCX872 treated mice (p<0 .01) . Treat-
ment with CCX872 significantly reduced both ALT and AST 
concentrations in HFD diet fed mice (p<0 .0001 for both ALT 
and AST) . Moreover, 8 weeks of treatment with CCX872 sig-
nificantly reduced collagen content by approximately 50% 
based on Sirius red staining (p=0 .008), as compared with 
vehicle treated mice . In the MCD model, ALT was also reduced 
by CCX872 treatment (p=0 .03) . Administration of CCX872 
reduced collagen content by approximately 25% (p=0 .07) in 
MCD diet fed mice . Discussion We investigated the efficacy of 
a clinical-stage small molecule inhibitor of CCR2, CCX872 for 
the treatment of steatohepatitis in mice . Mice on HFD treated 
with CCX872 had reduced hepatic inflammation and steatosis 
as well as improved insulin sensitivity and glucose tolerance, 
compared to vehicle treated mice . Moreover, treatment with 
CCX872 had a marked therapeutic effect on improving liver 
fibrosis in both mice models of NASH . These findings suggest a 
potential application of CCR2 inhibitor, CCX872, for treatment 
of patients with NASH .
Disclosures:
Zhenhua Miao - Employment: ChemoCentryx
Jeff McMahon - Employment: ChemoCentryx
Penglie Zhang - Employment: ChemoCentryx; Patent Held/Filed: ChemoCentryx; 
Stock Shareholder: ChemoCentryx
David H . Adams - Advisory Committees or Review Panels: GSK, Proximagen; 
Grant/Research Support: Takeda, Biotie Therapies, Novimmune, ChemoCentryx, 
Novimmune, Biotie Therapies; Patent Held/Filed: biotie therapies, Biotie Thera-
pies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie 
Therapies, Biotie Therapies
Thomas J . Schall - Management Position: ChemoCentryx
Israel Charo - Management Position: ChemoCentryx
The following people have nothing to disclose: Dale Newland, Linda Ertl, Richard 
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1532 ♦
Lysosomal Acid Lipase Activity Is Selectively Reduced In 
Non-Alcoholic Fatty Liver Disease
Francesco Tovoli1, Lucia Napoli1, Sergio D’Addato1, Giulia 
Tozzi2, Giulia Negrini1, Luigi Bolondi1; 1Medical and Surgical Sci-
ences, University of Bologna, Bologna, Italy; 2Ospedale Pediatrico 
Bambino Gesù, Rome, Italy
Introduction and aims. Lysosomal acid lipase (LAL) is a 
enzyme produced by hepatocytes, lympho-monocytic cells and 
platelets . In adults, the genetic deficiency of LAL causes the 
cholesteryl ester storage disease (CESD), a condition charac-
terized by hepatosplenomegaly, micro and macrovescicular 
steatosis, atherosclerosis with early cardiovascular events . As 
a result of a study that showed reduced LAL-activity in patients 
with non-alcoholic fatty liver disease (NAFLD) compared to 
healthy controls, LAL has recently gained attention in the study 
of this condition .More recently, another study showed that 
also patients with cryptogenic cirrhosis have low LAL-activity . 
We aimed to verify whether reduced LAL-activity is specific 
to NAFLD subjects, comparing this study group with a con-
trol group of HCV-infected patients . We also verified whether 
liver cirrhosis affected LAL-activity . Methods. We enrolled 166 
patients, divided into four cohorts: non-cirrhotic HCV patients 
(n=32), HCV cirrhotic patients (n=45), non-cirrhotic NAFLD 
subjects (n=42), cirrhotic NAFLD subjects (n=47 ) . The diagno-
sis of NAFLD was based on ultrasound documentation of fatty 
liver in the presence of stigmata of metabolic syndrome and 
in the absence of both : 1)different causes of bright echo pat-
tern liver; 2) different causes of chronic liver disease . Correla-
tions between LAL-activity, cirrhosis and etiology were initially 
tested with univariate analyses and confirmed by multivariable 
logistic regression analyses (the latter using LAL-activity below 
median as dependent variable . Results. LAL activity was com-
pared across the cohorts using a 2-ways ANOVA (fixed fac-
tors: etiology, cirrhosis) . LAL-activity was significantly reduced 
in NAFLD compared to HCV patients (0 .579 vs 0 .765 mmol 
/ punch / h, p <0 .001) . With a lower degree of correlation, 
LAL-activity was also reduced in cirrhotic patients (0 .617 vs 
0 .726 mmol / punch / h, p = 0 .03) . Fixed factors did not inter-
act with each other (p = 0 .731) . The following variables were 
found to be related to LAL-activity at the univariate analyses 
and included into the multivariate model as well : neutrophils/
mmc, lymphocytes/mmc, platelets/mmc, bilirubin, spleen-sec-
tional area . The multivariable logistic regression analyses, after 
a stepwise analysis, showed that the independent predictors 
of LAL activity were etiology (p <0 .001) and platelet count (p 
= 0 .008) . Conclusions. LAL-activity is significantly reduced in 
NAFLD patients compared to viral controls . Lower LAL- activity 
can lead to increased intra-hepatocyte content of oxidized spe-
cies, thus increasing liver inflammation and eventually contrib-
uting to the progression to advanced liver disease .
Disclosures:
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Obeticholic acid reduces plasma HDL-cholesterol levels 
and promotes transhepatic cholesterol efflux in hyper-
lipidemic hamsters via a mechanism involving upregula-
tion of hepatic SR-BI
Bin Dong1, Mark Young2, Xueqing Liu2, Amar Singh1, Jingwen 
Liu1; 1Research Service, VA Palo Alto Health Care System, Palo 
Alto, CA; 2Intercept Pharmaceuticals, Inc., San Diego, CA
Background and Aim: Obeticholic acid (OCA) is a FXR agonist 
being developed for primary biliary cirrhosis, non-alcoholic 
steatohepatitis (NASH) and other chronic liver indications . In 
clinical studies, OCA treatment effectively improved the bio-
chemical and histological features of NASH, but it affected 
plasma lipoprotein profiles with elevated LDL-C and reduced 
HDL-C levels . The mechanism(s) by which OCA modulates 
plasma cholesterol metabolism in humans are currently unclear . 
The scavenger receptor class B type I (SR-BI) is a physiologi-
cally relevant HDL receptor and plays distinct roles in plasma 
HDL metabolism and transhepatic cholesterol efflux in preclin-
ical animal models and in humans . While OCA-modulated 
expression of FXR target genes involved in the bile acid syn-
thetic pathway including CYP7A1 and SHP are reported in 
several animal models, the induction of hepatic SR-BI expres-
sion by OCA has not been demonstrated in vivo . We inves-
tigated the effects of OCA on hepatic SR-BI expression and 
correlated such effects with plasma HDL-C levels and hepatic 
cholesterol efflux in hyperlipidemic hamsters . Methods: Golden 
Syrian male hamsters fed a high cholesterol and high fat diet 
(HCHFD, 0 .5% dietary cholesterol), a Western diet or a nor-
mal diet were orally treated with OCA (10 mg/kg) or vehicle 
for 14 days and fasting serum lipids and hepatic SR-BI mRNA 
and protein levels were assessed . Results: HPLC analysis of 
lipoprotein-cholesterol profiles showed that in HCHFD fed ham-
sters OCA treatment lowered serum TC by 42% and HDL-C 
by 44% compared to vehicle group (p<0 .001) . This marked 
HDL-C lowering was accompanied by a 24% reduction of liver 
cholesterol content (p<0 .01) and 23 .5% increase in fecal cho-
lesterol content (p<0 .05) in OCA treated hamsters . Interest-
ingly, hepatic SR-BI mRNA and protein levels in HCHFD fed 
hamsters were increased to 1 .9- and 2-fold by OCA treatment, 
respectively, compared to vehicle control . We observed similar 
correlative relationships between increases in hepatic SR-BI 
levels and fecal cholesterol contents with reduced serum HDL-C 
and hepatic cholesterol levels in the cohort of hamsters fed a 
Western diet containing 0 .2% dietary cholesterol . In hamsters 
fed a normal chow diet, OCA treatment did not reduce serum 
HDL-C levels and hepatic SR-BI expression levels were similar 
between vehicle and OCA treated groups . Conclusion: OCA 
reduces plasma HDL-cholesterol levels and promotes transhep-
atic cholesterol efflux in hyperlipidemic hamsters via a mecha-
nism involving upregulation of hepatic SR-BI . Our new findings 
also suggest that the inducing effect of OCA on SR-BI expres-
sion is influenced by dietary cholesterol .
Disclosures:
Mark Young - Employment: Intercept Pharmaceuticals
The following people have nothing to disclose: Bin Dong, Xueqing Liu, Amar 
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1534 ♦
SIRT3 Acts As a Negative Regulator of Autophagy Dic-
tating Hepatocyte Susceptibility to Lipotoxicity 
Songtao Li, Xiaobing Dou, Zhenyuan Song; The University of Illi-
nois at Chicago, Chicago, IL
Lipotoxicity induced by saturated fatty acids (SFAs) plays a 
central role in the pathogenesis of non-alcoholic fatty liver dis-
ease (NAFLD); however, the exact mechanism(s) remain to be 
fully elucidated . SIRT3 is an NAD+-dependent deacetylase pri-
marily located inside mitochondria and plays a critical role 
in regulating mitochondrial functions . It is reported that SIRT3 
downregulation is mechanistically implicated in palmitate-in-
duced lipotoxicity . Using diet-induced obesity NAFLD model, 
we demonstrated that a saturated fatty acids-rich (palm oil) 
high-fat diet was more metabolically harmful than an isocaloric 
unsaturated fatty acids-rich (corn oil) high-fat diet, including 
liver pathologies . Unexpectedly, SIRT3 expression and activity 
were significantly elevated in the livers of mice exposed to a 
palm oil-rich high-fat diet when compared with those fed a corn 
oil-rich high-fat diet . Using cultured hepatocytes, our results 
revealed that SFAs upregulates SIRT3 expression/activity in 
hepatocytes, whereas monounsaturated FAs had no effect . To 
directly test the effect of SIRT3 on lipotoxicity and underlying 
mechanism(s) involved, a stable SIRT3-overexpressing HepG2 
cell line was established . We uncovered that SIRT3 overexpres-
sion renders hepatocytes susceptibility to palmitate-induced cell 
death, which can be alleviated by SIRT3 siRNA transfection . 
In contrast, SIRT3 suppression via both pharmacological and 
genetic approach protect hepatocytes from palmitate cytotox-
icity . Further studies revealed that SIRT3 acts as a negative 
regulator of autophagy, whereby enhancing the susceptibility 
of hepatocytes to SFAs-induced cytotoxicity . Mechanistic inves-
tigations elucidate that SIRT3 overexpression causes manga-
nese superoxide dismutase (MnSOD) deacetylation/activation, 
which depleted intracellular superoxide contents, leading to 
AMP-activated protein kinase (AMPK) inhibition and mTORC1 
activation, resulting in autophagy suppression . In contrast, 
SIRT3 siRNA gene silencing enhances autophagy flux . The sim-
ilar result was observed in the liver tissue obtained from SIRT3 
knockout mice . Collectively, our data unravel that SIRT3 is a 
novel negative regulator of autophagy, whose activation by 
SFAs contributes to lipotoxicity in hepatocytes and suggest that 
curbing SIRT3 overactivation can be a potential therapeutic 
choice for the treatment of NAFLD as well as other metabolic 
disorders, with lipotoxicity being the principal pathomecha-
nism .
Disclosures:
The following people have nothing to disclose: Songtao Li, Xiaobing Dou, 
Zhenyuan Song
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Modulation of HMGB1 - NF-κB translocation by cur-
cumin treatment ameliorates liver injury in non-alcoholic 
steatohepatitis-hepatocellular carcinoma mouse model
Mst. Rejina Afrin1, Somasundaram Arumugam1, Md. Azizur Rah-
man2, Vengadeshprabhu Karuppagounder1, Meilei Harima1, 
Hiroshi Suzuki1,3, Shizuka Miyashita1, Kenji Suzuki4, Hiroyuki 
Yoneyama5, Kazuyuki Ueno6, Remya Sreedhar1, Kenichi Wata-
nabe1; 1Clinical Pharmacology, Niigata University of Pharmacy 
and Applied Life Sciences, Niigata, Japan; 2Department of 
Immunology and Medical Zoology, Faculty of Medicine, Niigata 
University Graduate School of Medical and Dental Sciences, 
Niigata, Japan; 3Department of Hematology, Endocrinology and 
Metabolism, Niigata University Graduate School of Medical and 
Dental Sciences, Niigata, Japan; 4Department of Gastroenterol-
ogy, Niigata University Graduate School of Medical and Dental 
Sciences, Niigata, Japan; 5Stelic Institute & CO., Tokyo, Japan; 
6Department of Pharmaceutical Sciences, Niigata University of 
Pharmacy and Applied Life Sciences, Niigata, Japan
Aims: High-mobility group box 1 (HMGB1) protein, a chroma-
tin-binding protein and damage-associated molecular pattern 
molecule, is indispensable to inflammation, oxidative stress 
and downstream apoptosis in several inflammatory diseases . 
Curcumin, a phenolic compound, has a wide spectrum of ther-
apeutic effects such as antitumor, anti-inflammatory, anti-cancer 
and so on . The study aimed to investigate the underlying mech-
anisms of curcumin to protect liver damage and progression 
non-alcoholic steatohepatitis (NASH) in a novel NASH-hepato-
cellular carcinoma mouse model . Methods: Neonatal C57BL/6 
male mice were exposed to low-dose streptozotocin and were 
fed high fat diet (HFD) at the age of 4 weeks and continued 
for 14 weeks of age . Curcumin was given at 100 mg/kg dose 
daily by oral gavage started at the age of 10 weeks and con-
tinued until 14 weeks along with HFD feeding . Results: We 
found that curcumin improved the histopathological changes of 
the NASH liver via reducing the level of steatosis, fibrosis as 
assessed by hematoxylin-eosin and Masson trichrome staining 
associated with decreasing serum aminotransferases . In addi-
tion, curcumin treatment markedly reduced the hepatic protein 
expression of oxidative stress, lipogenesis, pro-inflammatory 
cytokines and chemokines in NASH mice . Furthermore, cur-
cumin treatment significantly reduced HMGB1 cytosolic trans-
location and the protein expression of toll like receptor 4 and 
cluster of differentiation 68 in NASH liver . It was also found 
that curcumin treatment dramatically attenuated the nuclear 
translocation of nuclear factor kappa B (NF-κB) and increased 
the cytosolic expression of nuclear factor of kappa light poly-
peptide gene enhancer in B-cells inhibitor α in NASH liver . Cur-
cumin treatment effectively reduced the progression of NASH 
by suppressing the protein expression of glypican-3, vascu-
lar endothelial growth factor and prothrombin in the NASH 
liver . Conclusions: Taken together, our findings suggest that 
curcumin reduces the progression of NASH and liver damage, 
partly through attenuating HMGB1 - NF-κB release and and 
their cytosolic and nuclear translocation respectively .
Disclosures:
Hiroyuki Yoneyama - Management Position: Stelic Institute & Co ., Inc .
The following people have nothing to disclose: Mst . Rejina Afrin, Somasundaram 
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1536 ♦
Fully human 3D cell culture model of non-alcoholic ste-
atohepatitis
Tomasz Kostrzewski1, Larissa Ouro1, Krista Rombouts2, Emma M. 
Large1, Mohsen Shaeri1, Sophie Snow1, David Hughes1; 1CN Bio 
Innovations Ltd, Welwyn Garden City, United Kingdom; 2Institute 
for Liver and Digestive Health, University College London, London, 
United Kingdom
Non-alcoholic fatty liver disease (NAFLD) is now considered the 
most predominant cause of chronic liver disease in the West-
ern world and its worldwide prevalence continues to increase . 
NAFLD includes a wide spectrum of liver abnormalities with 
the most severe cases involving progressive liver injury in the 
form of non-alcoholic steatohepatitis (NASH) . Key character-
istics of NASH include lipid accumulation in hepatocytes (in 
the absence of alcohol abuse), chronic inflammation, collagen 
deposition and fibrosis . There are currently no FDA approved 
drugs for the treatment of NAFLD/NASH and there is a clear 
requirement for better models to understand this disease . Cur-
rently available pre-clinical models, be it in vivo or in vitro, 
have a number of limitations and differ in regards to the degree 
of hepatocellular damage and metabolic alterations associated 
with disease development . In particular, no in vitro model exists 
that fully recapitulates the complexity of NASH and involves the 
multiple cell types required for disease pathology . Using the 
perfused cell culture system LiverChip™, we have developed 
a fully human in vitro NAFLD/ NASH model, utilising primary 
human hepatocytes (PHH), Kupffer and hepatic stellate cells, 
which are co-cultured in 3D to mimic the liver microarchitec-
ture . In order to accurately recapitulate a NASH phenotype 
we established culture conditions for loading fat into PHH in 
the LiverChip™ platform . PHH were found to continually accu-
mulate fat over two weeks of culture whilst maintaining key 
hepatic functions . We also established an immunocompetent 
liver model where human Kupffer cells were cultured with PHH 
and various stimuli were able induce inflammatory responses 
in the system . Combining these two models with the addition of 
human stellate cells we created a high fat, triple-culture model, 
which reflects the phenotype of clinical NASH . The three cell 
types were cultured together at physiologically relevant ratios 
in the LiverChip™ system and could be cultured together for at 
least 14 days . Inflammatory (e .g . IL-6 and TNFα) and fibrotic 
markers (e .g . procollagen), were detectable in the triple-culture 
system and their production was significantly enhanced by 
high fat, steatotic conditions . Key hepatic functions were also 
reduced in the disease model further mimicking observation 
made in clinical NASH . This 3D in vitro NASH model is ideally 
suited to exploring the molecular mechanisms that underlie 
the development of human NASH and will be a useful tool for 
analysing the efficacy of novel anti-NASH therapeutics against 
a range of different target pathways .
Disclosures:
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L-Selectin (CD62L) drives development and progression 
of non-alcoholic steatohepatitis (NASH) in two dietary 
mouse models
Hannah K. Drescher1, Angela Schippers2, Thomas Clahsen2, 
Hacer Sahin1, Christian Trautwein1, Konrad L. Streetz1, Daniela 
Kroy1; 1Department of Internal Medicine III, University Hospital, 
RWTH Aachen, Germany, Aachen, Germany; 2Department of 
Pediatrics, University Hospital, RWTH Aachen, Germany, Aachen, 
Germany
Introduction: Non-alcoholic steatohepatitis (NASH) is the third 
most common reason for liver transplantation in developing 
countries and one of the fastest growing medical problems . 
Aim: The significance of infiltrating lymphocytes and how they 
affect NASH development and progression remains unclear . 
Therefore, this study investigates the role of the cell adhesion 
molecule L-Selectin (CD62L) in two different mouse steatohep-
atitis models . Methods: Constitutive L-Selectin-/- mice were fed 
either MCD diet (methionine and choline deficient) for 4 weeks 
or HF (high fat) diet (HFD) for 24 weeks . Results: After 4 weeks 
of MCD and 26 weeks of HFD treatment L-Selectin-/- mice 
showed a less invasive phenotype in steatosis development and 
progression compared to WT (wildtype) controls . This attenu-
ated disease pathogenesis was reflected by less histomorpho-
logical changes with maintenance of an intact liver architecture 
and less fatty liver degeneration compared to WT controls . 
Furthermore, L-Selectin-/- animals displayed a dampened man-
ifestation of typical characteristics of the metabolic syndrome, 
namely a decreased liver:body weight ratio, an improved glu-
cose tolerance and decreased levels of cholesterol and serum 
triglycerides in both mouse steatohepatitis models . The amelio-
ration of diet-induced steatohepatitis progression was further 
reflected by lower levels of serum transaminases and proin-
flammatory cytokines in L-Selectin-/- mice compared to WT . 
Consistent with the less invasive phenotype, L-Selectin-/- animals 
showed an increased anti-oxidative stress response by an ele-
vated expression of Nrf2 (Nuclear factor (erythroid-derived 
2)-like 2) and HO-1 (Heme oxygenase-1) and an enhanced 
hepatic immune cell infiltration of TReg cells . Moreover TH17 
positive T cells were increased and a stronger activation of 
CD4+ T cells was detected by higher CTLA-4 (cytotoxic T-lym-
phocyte-associated Protein 4) expression . Those changes 
finally resulted in a protection of L-Selectin-/- mice from fibrosis 
progression with less collagen accumulation compared to WT 
controls . L-Selectin-/- animals showed a significant decrease in 
Sirius Red stained collagen fibres . Conclusion: L-Selectin defi-
ciency leads to a protection of the MCD and the HFD induced 
steatohepatitis . Therefore, the blockade of the interaction of 
L-Selectin with its endothelial receptor MAdCAM-1 (mucosal 
vascular addressin cell adhesion molecule 1) seems to provide 
a potential novel target for therapeutic interventions during 
NASH development .
Disclosures:
Christian Trautwein - Advisory Committees or Review Panels: Abbvie, MSD, 
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1538 ♦
L-carnitine attenuates oxidative stress and inflammatory 
reactions in steatohepatitis in diabetic KK-Ay mice
Kazuyoshi Kon, Kenichi Ikejima, Maki Morinaga, Kumiko Arai, 
Akira Uchiyama, Tomonori Aoyama, Shunhei Yamashina, Sumio 
Watanabe; Department of Gastroenterology, Juntendo University 
School of Medicine, Tokyo, Japan
Background: Oxidative stress and inflammation play key roles 
on the progression of non-alcoholic steatohepatitis (NASH) . 
We have previously shown that the treatment with L-carnitine 
(CAR) enhanced β-oxidation and improved hepatocyte apop-
tosis in high-fat diet (HFD)-fed diabetic KK-Ay mice . Therefore, 
our AIM in this study was to investigate the effect of CAR on 
oxidative stress and inflammatory responses in steatohepatitis . 
Methods: Male KK-Ay mice at 8 weeks-old were fed an HFD 
for 5 weeks . Some animals were treated with CAR (1 .25 mg/
ml in drinking water) in the latter one week . Normal diet-fed 
mice were used as controls . Expression of 4-hydroxy-2-non-
enal (HNE), the lipid peroxidation product, was detected by 
immunohistochemistry . Expression of heme oxygenase (HO)-
1, tumor necrosis factor (TNF)-α, monocyte chemoattractant 
protein (MCP)-1 and inducible nitric oxide synthase (iNOS) 
mRNA in livers was quantitated by RT-PCR . Free fatty acid 
(FFA) in tissue was extracted by formalin extraction . Mor-
phological change of mitochondria was determined by elec-
tron microscope analyses . ATP was measured by luciferase 
assay . Results: HFD-feeding significantly increased the ratio of 
4-HNE positive hepatocytes predominantly in zone 3 reaching 
12 .6±1 .6% of the total cells in comparison with 1 .1±0 .4% 
in controls, and expression of HO-1 mRNA was also signifi-
cantly enhanced in HFD groups, the value reaching 1 .6±0 .2-
fold vs controls (p<0 .05) . The treatment with CAR significantly 
decreased the 4-HNE positive cells to 3 .2±1 .6% and reduced 
HO-1 mRNA to control levels, the value reaching 1 .0±0 .1-fold 
(p<0 .05) . The expression of inflammatory cytokines, TNF-α 
and MCP-1, was significantly increased in liver of HFD group 
(1 .8±0 .3 and 2 .7±0 .6-fold vs controls, p<0 .05), which were 
significantly reduced by CAR, the values reaching 0 .8±0 .0 
and 1 .1±0 .3-fold (p<0 .05), respectively . The expression of 
iNOS mRNA was massively elevated in HFD group (5 .1±0 .5-
fold vs . controls, p<0 .05), and CAR significantly blunted iNOS 
mRNA to 2 .6±0 .6-fold (p<0 .05) . Increased hepatic content 
of FFA in HFD group was significantly reduced by CAR from 
1 .2±0 .1 μmol/g to 0 .8±0 .0 μmol/g . Swollen mitochondria 
with fewer cristae were observed in hepatocytes of HFD group, 
whereas mitochondria appeared ellipsoidal with more cris-
tae in HFD+CAR group . Hepatic ATP content was significantly 
increased by the treatment with CAR . Conclusions: Our findings 
demonstrated that the treatment with CAR attenuates oxidative 
stress and suppresses inflammatory responses in murine steato-
hepatitis, possibly by the decrease of FFA and the maintenance 
of mitochondrial function .
Disclosures:
The following people have nothing to disclose: Kazuyoshi Kon, Kenichi Ikejima, 
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Yamashina, Sumio Watanabe

1539 ♦
Trim8 deficiency protects against hepatic steatosis and 
insulin resistance
Peng Zhang, Hongliang Li; Wuhan University Center for Animal 
Experiment/A3 Laboratory, Wuhan, China
Obesity and related metabolic diseases associated with low-
grade inflammation response severally threat human health 
and need further investigation . TRIM8, a member of tripartite 
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motif (TRIM) protein family, acts as an E3 ligase and exerts 
critical functions in divergent biological progress, including 
innate immune regulation, cell cycle arrest, metastatic pro-
gression . However, its role in metabolic disorder is largely 
unknown . Considering that TRIM8 serves as an important reg-
ulator of TNF- α and IL-1 β induced NF-κB and downstream 
inflammation response activation, we hypothesize that TRIM8 
may be involved in the pathogenesis of metabolic disorder . 
In the present study, we find that TRIM8 expression is signifi-
cantly increased in the livers of mice after treated with HFD 
for 24 weeks as well as in the lives of human nonalcoholic 
fatty liver disease (NAFLD) . Next, using global knockout of 
TRIM8 mice (KO), we demonstrate that TRIM8 deficiency pro-
tects from HFD-induced obesity, insulin resistance and hepatic 
steatosis . In contrast, hepatic specific TRIM8 transgenic mice 
(LTG) have opposite effects . Additionally, systemic and hepatic 
inflammation is also decreased in the lives of TRIM8 KO mice, 
whereas is aggravated in the livers of TRIM8 LTG mice . More 
importantly, knockdown of TRIM8 by adenovirus dramatically 
attenuates the insulin resistance and hepatic steatosis in the liv-
ers of ob/ob mice, indicating a promising therapeutic effect of 
TRIM8 in NAFLD . Mechanistically, TRIM8 interacts with TAK1 
in hepatocyte and subsequently activates TAK1 through an 
K48-linked polyubiquitination, which induces phosphorylation 
of JNK and P38, and then activates its downstream signaling . 
Moreover, absence of the region of TRIM8 responsible for the 
TRIM8/TAK1 interaction blocks the promotional effect of TRIM8 
in insulin resistance and hepatic steatosis . Taken together, our 
study revealed that TRIM8 is a novel regulator of metabolic 
disorder, and it accelerates insulin resistance, hepatic steatosis 
and inflammation through its interaction with TAK1 .
Disclosures:
The following people have nothing to disclose: Peng Zhang, Hongliang Li

1540 ♦
EDP-305, A Novel and Selective Farnesoid X Receptor 
Agonist, Exhibits high Potency and Efficacy In Vitro and 
In Vivo
Yang Li, Mary D. Chau, Guoqiang Wang, Yat Sun Or, Lijuan 
Jiang; Enanta Pharmaceuticals, Inc, Watertown, MA
Background: Nonalcoholic steatohepatitis (NASH) is becoming 
a major global health burden, with increasing prevalence and 
incidence worldwide . Although there is currently no approved 
therapy, the farnesoid X receptor (FXR) has emerged as an 
important therapeutic target for the treatment of NASH . EDP-
305, a novel FXR agonist, was designed to meet the unmet 
medical need for NASH treatment . Methods: EDP-305 was 
tested side-by-side with obeticholic acid (OCA) for potency 
(EC50) and efficacy using both a chimeric FXR reporter assay 
in Chinese hamster ovary (CHO) cells and a full length FXR 
luciferase reporter assay in human embryonic kidney (HEK) 
cells . Activation of TGR5 was assessed by measuring the cel-
lular level of cAMP using a competitive immunoassay based 
on enzyme fragment complementation . The ability of EDP-305 
and OCA to regulate FXR downstream gene expression of 
small heterodimer partner (SHP), cholesterol 7 alpha-hydrox-
ylase (CYP7A1) and bile salt export pump (BSEP) was tested 
in a human Huh7 .5 hepatocyte cell line . The in vivo activity 
of EDP-305 was determined in C57BL/6 mice treated by oral 
gavage with EDP-305 or OCA at the indicated doses for 5 
days . Results: EDP-305 is a potent FXR agonist with an EC50 
value of 8 nM in a full-length FXR reporter assay using HEK 
cells, which is a 16-fold greater potency than OCA (EC50: 
130 nM) . EDP-305 had minimal activity against TGR5 while 
OCA was active against TGR5 . In addition, EDP-305 does not 

activate other nuclear receptors and is a highly specific ago-
nist for FXR . Both EDP-305 and OCA showed dose-dependent 
increases in SHP and BSEP gene expression in vitro . At 12 nM, 
which is close to the EC50 of EDP-305 in the HEK cell reporter 
assay, EDP-305 induced SHP and BSEP mRNA expression by 
5-fold and 18-fold, respectively . Whereas, OCA had minimal 
effects on these genes at 12 nM . EDP-305 reduced CYP7A1 
mRNA expression down to approximately 5% of the DMSO 
control while 40% CYP7A1 mRNA remained with OCA treat-
ment at 12 nM . The in vivo effects of EDP-305 were similar 
to those demonstrated in vitro, such that EDP-305 induced a 
dose-dependent increase in expression of Shp and fibroblast 
growth factor 15 (Fgf15) in mouse ileum . Likewise, treatment 
with EDP-305 resulted in a dose-dependent increase in Shp 
and Bsep mRNA expression with a corresponding decrease in 
Cyp7a1 mRNA expression in mouse liver . Conclusions: EDP-
305 is a highly potent and specific FXR agonist with minimal 
activity against TGR5 . In contrast, OCA showed dual-agonist 
activity against both FXR and TGR5 . EDP-305 demonstrated 
greater potency than OCA in the regulation of FXR target genes 
in bile acid metabolism both in vitro and in vivo .
Disclosures:
Mary D . Chau - Employment: Enanta Pharmaceuticals, Inc
Yat Sun Or - Employment: Enanta Pharmaceuticals, Inc, Enanta Pharmaceuticals, 
Inc
Lijuan Jiang - Employment: Enanta Pharmaceuticals, Inc
The following people have nothing to disclose: Yang Li, Guoqiang Wang

1541 ♦
Pirfenidone LP activates PPARα and LXRα and results in 
decreased expression of proinflammatory cytokines and 
improvement of NASH features induced by high fat/
carbohydrate diet
Jose Macias-Barragan1,2, Roberto Rodriguez-Echevarria2, Jose 
Vera-Cruz2, Margarita Montoya Buelna1, Jesus Garcia-Banuelos2, 
Juan Armendáriz-Borunda2; 1Department of Health Sciences-CU-
Valles, University of Guadalajara, Ameca, Mexico; 2Institute for 
Molecular Biology and Gene Therapy-CUCS, University of Guada-
lajara, Guadalajara, Mexico
Background. Non-alcoholic steatohepatitis (NASH) is char-
acterized by hepatic lipid accumulation, inflammation and 
fibrosis . β-oxidation enhancement has been related to increase 
levels of PPARα through CPT1A upregulation . Besides, LXRα 
has long been recognized by its capacity to increase lipogene-
sis but also to exert anti-inflammatory properties . TGF-β1, TNFα 
and Interleukin-17 (IL-17) are proinflammatory cytokines with 
systemic effects in NASH . 5-methyl-1-phenyl-2-(1H)-pyridone 
(PirFeniDone, PFD) is an antifibrotic agent with anti-inflamma-
tory and antioxidant effects . There is evidence that IL-17 is 
causally related with the progression of NASH, but no studies 
have evaluated beneficial PFD properties on NASH features . 
Aim. To investigate the mechanism underlying anti-inflamma-
tory mechanisms of PFD and explored its effect on metabolic 
transcriptional factors in a mouse model of NASH induced 
by high-fat/carbohydrate diet (HF) . Material and Methods. 
Mice were fed with control or HF diets for 16 weeks, and 
either PFD 100 mg/kg/d or vehicle was administered orogas-
trically . Onset of NASH was established by liver histology and 
serum biomarkers . Additionally, gene expression was assessed 
in liver tissue . Results. Compared to HF group, PFD-treated 
mice induced a slight less weight gain, lower blood glucose, 
cholesterol, triglycerides and VLDL-cholesterol and showed a 
significant reduction of hepatic steatosis as determined by his-
topathological analyses . PFD exhibited a significant increase 
in LXRα and PPARα as well as in their target genes Srebp1 
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and CPT1A when compared to both Control and HF group . 
ALT and AST levels caused by HF were significantly reduced 
by PFD regimen . PFD induced down-regulation of serum IL-17A 
and gene expression of TNFa and TGF-β1 . Conclusion. PFD 
increases PPARα and LXRα metabolic transcriptional factors, 
provides anti-steatogenic effect and protection for inflamma-
tion at least in part by down regulation of TGF-β1, TNFα and 
IL-17A, which has key role in NASH features and obesity-asso-
ciated hepatocellular damage .
Disclosures:
The following people have nothing to disclose: Jose Macias-Barragan, Roberto 
Rodriguez-Echevarria, Jose Vera-Cruz, Margarita Montoya Buelna, Jesus Gar-
cia-Banuelos, Juan Armendáriz-Borunda

1542 ♦
Vitamin D3 up-regulated protein 1-depentant autoph-
agy and fatty acid oxidation attenuate liver steatosis 
Ji-Won Song2, Young-Suk Won1, Hyo-Jung Kwon2; 1Laboratory 
Animal Resource Center, Korea Research Institute of Bioscience 
and Biotechnology, Chungbuk, Korea (the Republic of); 2Depart-
ment of Veterinary Pathology, College of Veterinary Medicine, 
Chungnam National University, Daejeon, Korea (the Republic of)
Vitamin D3 up-regulated protein 1 (VDUP1) is a stress-response 
gene that regulates cell survival, growth, tumorigenesis, and 
metabolism . VDUP1 also down-regulates the activity of mamma-
lian target of rapamycin (mTOR), that controls lipid biosynthe-
sis, cellular proliferation and autophagy . Here, we investigated 
whether VDUP1 was involved mTOR-dependent regulation of 
autophagy and lipid metabolism in the liver . Wild-type (WT) 
and VDUP1 deficient mice were fasted 24 hours or fed a high 
fat diet (HFD) for 2 weeks . For rapamycin treatment, mice were 
treated with rapamycin (5 mg/kg/day) or vehicle for 3 days 
before the fasting or for 2 weeks with HFD . Following nutrient 
deprivation, the livers of VDUP1 deficient mice demonstrated 
a massive accumulation of lipid droplets with increased mTOR 
activity and suppression of autophagy compared with their 
WT counterparts . Fatty acid β-oxidation (FAO) and its-related 
genes, such as peroxisome proliferator–activated receptor α 
(PPARα), 3-hydroxy-3-methylglutaryl-CoA synthase 2 (Hmgcs2), 
carnitine palmitoyltransferase (Cpt1a) and Acyl-CoA Oxidase 
1 (Acox1), which regulate hepatic lipid degradation, were also 
decreased in VDUP1 deficient mice . However, ectopic inhibi-
tion of mTOR by rapamycin treatment restored autophagy and 
the expression of PPARα-regulated genes in VDUP1 deficient 
hepatocytes and mice . Upon HFD feeding, VDUP1 deficiency 
also markedly increased steatohepatitis and suppressed auto-
phagy and PPARα expression; however, rapamycin treatment 
significantly reduced lipid accumulation, inflammation and 
hepatocyte injury . Collectively, these data indicate that VDUP1 
regulates autophagy and PPARα-induced FAO via mTOR, 
which further attenuates liver steatosis .
Disclosures:
The following people have nothing to disclose: Ji-Won Song, Young-Suk Won, 
Hyo-Jung Kwon

1543 ♦
Angiogenesis in the Pathogenesis of Non-Alcoholic Fatty 
Liver Diseases (NAFLD)
Savneet Kaur1, Mohsin Hasan2, Hamda Siddiqui1, Maria Thomas3, 
Rania Dayoub4, Shvetank Sharma2, Shiv K. Sarin2, Thomas S. 
Weiss4; 1Gautam Buddha University, Greater Noida, India; 2Insti-
tute of liver and biliary sciences, New Delhi, India; 3Dr. Margarete 
Fischer-Bosch Institute of Clinical Pharmacology, Stuttgart, Ger-
many; 4University Children Hospital, University of Regensburg, 
Regensburg, Germany
Background and Aim: Studies suggest that hepatic angiogene-
sis contributes to the pathophyisology of nonalcoholic fatty liver 
diseases (NAFLD) . However, underlying molecular and cellular 
mechanisms of pathogenesis remain largely obscure . Here, we 
analyzed the role of angiogenesis in NAFLD by addressing 
gene expression, clinical, bio-informatic and in vitro studies . 
Patients and Methods: Microarray differential gene expression 
analysis in liver tissues of healthy controls (Gr1, n=7), patients 
with steatosis (Gr2, n=7), and patients with non-alcoholic ste-
atohepatitis (Gr3, n=8) using affymetrix gene chips were con-
ducted . Among all 556 differentially expressed genes (DEGs), 
a subset of about 22 DEGs associated with lipid metabolism, 
hypoxia and angiogenesis were selected for validation stud-
ies . Validation of the selected genes was carried on a larger 
sample size of 145 liver tissues (Gr1: 40, Gr2: 55, Gr3: 50) 
by high throughput fluidigm dynamic arrays for TaqMan PCR . 
These validated DEGs were then correlated with clinical param-
eters of the patients including, NAFLD activity score, fibrosis 
and angiogenesis score (CD31-positive cells) . Further, in vitro 
co-culture studies were performed to investigate the effect of 
steatotic hepatocytes on the angiogeneic gene expression 
and functions of endothelial cell lines (ECs) . Results: About 
13 genes including VEGFR1, PIK3CA, CXCL8, NOS3, EREG, 
CCL2, PRKCE, PPAR-gamma, PROK2, RUNX1, SIRT1, HMOX1 
and CXCR4 showed significantly different gene expression 
in the RT-PCR analysis in Gr3 as compared to Gr1 (P<0 .05 
each), whereas genes such as PIK3CA, CXCL8, NOS3, CCL2, 
PROK2, RUNX1 and HMOX1 were differentially expressed in 
Gr3 in comparison to Gr2 (P<0 .05 each) . A few genes, PPAR-
gamma, SIRT1, VEGFR1, HMOX1, PIK3CA, CXCR4, PROK2 
and CCL2 showed correlations with fibrosis scores, angiogen-
esis scores and NAFLD activity scores of the patients . Bio-in-
formatically, the kinases regulating the angiogenic proteins 
from the upregulated gene-set were also identified in all the 
groups . In the in vitro studies, treatment of ECs with conditioned 
media from steatotic hepatocytes enhanced the expression of 
their genes including VEGFR1, CXCR4, SIRT1 and HMOX-1 
and also their differentiation and tube-formation potential . Con-
clusion: The current study identifies angiogenic gene/protein 
players and their regulating kinases that may play a crucial 
role in the pathogenesis of NAFLD . The in vitro studies confirm 
that some of these genes are also significantly expressed in the 
ECs under steatotic conditions and also affect their angiogenic 
functions .
Disclosures:
The following people have nothing to disclose: Savneet Kaur, Mohsin Hasan, 
Hamda Siddiqui, Maria Thomas, Rania Dayoub, Shvetank Sharma, Shiv K . 
Sarin, Thomas S . Weiss
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1544 ♦
Role of Dietary Fatty Acids in Liver Injury Caused by 
Vinyl Chloride Metabolites in Mice
Lisanne C. Anders1,2, Heegook Yeo1, Brenna Kaelin1, Adrienne 
M. Bushau1, Anna L. Lang1, Gavin E. Arteel1, Juliane I. Beier1; 
1Pharmacology and Toxicology, University of Louisville health Sci-
ence Center, Louisville, KY; 2Medicine, University of Louisville, 
Louisville, KY
Background . Vinyl chloride (VC) is a ubiquitous environmental 
contaminant, which causes toxicant associated steatohepatitis 
(TASH) in a highly-exposed occupational cohort . In a recent 
proof-of-concept study we demonstrated that VC metabolites, at 
exposures that are not hepatotoxic per se, can enhance experi-
mental liver damage caused by an additional factor (e .g . LPS) . 
These results suggest that environmental toxicants are a poten-
tial hidden factor for disease severity in individuals with under-
lying liver disease (e .g . NAFLD) . It is well-known that the type 
of dietary fat, independent of caloric load, plays an important 
role in the pathogenesis of liver disease and may modify risk to 
other exposures i .e ., environmental toxicants such as VC or its 
metabolites . However, whether the combination of dietary fat 
and VC/metabolites promotes liver injury has not been studied . 
The purpose of the current study was therefore to investigate 
hepatic injury caused by an interaction of dietary fatty acids 
and CE . Methods . Mice were administered CE (or vehicle) 
once, 10 weeks after being fed diets rich in saturated fatty 
acids (HSFA: 42% milk fat), rich in poly-unsaturated fatty acids 
(HPUFA: 42% corn oil), or the respective low fat control diets 
(LSFA: 13% milk fat; LPUFA: 13% corn oil) . Animals were sac-
rificed 0-24 hours after CE exposure . Samples were harvested 
for determination of liver damage, changes in lipid metabolism, 
endoplasmic reticulum (ER) stress, inflammation, and inflam-
masome activation . Results . In control mice (fed low fat diets), 
chloroethanol caused no detectable liver injury, as determined 
by plasma parameters (AST and ALT) and histologic indices of 
damage . In HSFA-fed mice, chloroethanol increased HSFA-in-
duced liver damage, steatosis, infiltrating inflammatory cells, 
hepatic expression of proinflammatory cytokines, and markers 
of ER stress . Moreover, markers of inflammasome activation, 
such as NLRP3, Caspase-1 and IL-1β were increased while 
markers of inflammasome inhibition (Pparγ and Sirt1) were 
downregulated . In mice fed HPUFA all of these effects were 
significantly attenuated . Conclusions . Taken together, chlo-
roethanol (as a surrogate VC exposure) interacts with dietary 
fatty acids to cause more severe inflammatory liver injury . This 
effect is far more exacerbated with a saturated fat diet, versus 
a poly-unsaturated fat diet . The former effect strongly correlates 
with a robust activation of the NLRP3 inflammasome in the 
saturated fed animals only . Taken together these data support 
the hypothesis that environmental toxicant exposure can exac-
erbate the severity of NAFLD/NASH .
Disclosures:
The following people have nothing to disclose: Lisanne C . Anders, Heegook Yeo, 
Brenna Kaelin, Adrienne M . Bushau, Anna L . Lang, Gavin E . Arteel, Juliane I . 
Beier

1545 ♦
Sodium butyrate attenuates high-fat diet-induced steato-
hepatitis in mice by affecting GLP-1 and gut microbiota
Zhou Da, Qin Pan, Ruinan Zhang, Yuanwen Chen, Jiangao Fan; 
Department of Gastroenterology, Xinhua Hospital Affiliated to 
Shanghai Jiao Tong University School of Medicine, Shanghai, 
China
Nonalcoholic fatty liver disease (NAFLD) is a global epidemic 
metabolic health crisis that lacks effective therapeutic strate-

gies . The gut microbiota and its metabolite sodium butyrate 
(NaB) play pivotal roles in the onset of NAFLD . To investigate 
whether NaB is an effective substance for treating NAFLD and 
restoring the dysbiosis of gut microbiota, we treated high-fat-
diet (HFD)-induced steatohepatitis mice with NaB . Further mech-
anisms associated with the gut-liver axis and gut microbiota 
were detected . We found that short-chain fatty acid-producing 
bacteria decreased in the gut microbiota of NAFLD patients . 
NaB corrected the HFD-induced gut microbiota imbalance in 
mice, while it considerably elevated the abundances of the 
beneficial bacteria Christensenellaceae, Blautia and Lactoba-
cillus . These bacteria can produce butyric acid in what seems 
like a virtuous circle . Butyrate promoted the secretion of GLP-1 
from the mouse gut, with greater infiltration and increased 
GLP-1 receptor expression in the liver, leading to reduced body 
weight and improved metabolism, including attenuated HFD-in-
duced liver inflammation and lipid accumulation . Overall, this 
study shows that NaB, a gut microbiota metabolite, may be a 
potential gut hormone modulator and therapeutic substance for 
metabolic diseases including but not limited to NAFLD .

Disclosures:
The following people have nothing to disclose: Zhou Da, Qin Pan, Ruinan Zhang, 
Yuanwen Chen, Jiangao Fan

1546 ♦
The role of cytochrome P450-2E1 in fast food-induced 
hepatic fibrosis
Mohamed Abdelmegeed, Youngshim Choi, Byoung-Joon Song; 
Membrane Biochemistry and biophysics, NIH, Rockville, MD
Ethanol-inducible cytochrome P450-2E1 (CYP2E1) is known 
to produce oxidative stress . Increased ingestion of a fast food 
consisting of high fat diet (HFD) with high cholesterol levels 
contributes to the development of nonalcoholic steatohepati-
tis (NASH) and fibrosis . However, the role CYP2E1 in fast 
food-mediated liver fibrosis is poorly understood and thus eval-
uated in this study . Age- and weight-matched male wild-type 
(WT) and Cyp2e1-null mice were fed either a rodent chow 
or a fast food [consisting of HFD (40% fat-derived energy) 
and 0 .2% cholesterol (HFHC)] for 2, 12, and 24 weeks . His-
tological and biochemical evaluations of various parameters 
associated with liver fibrosis and other markers of oxidative 
stress, inflammation, alteration of lipid homeostasis, endoplas-
mic reticulum (ER) stress, insulin resistance (IR), and glucose 
tolerance (GT) were studied . Metabolic parameters were also 
determined by indirect calorimetry . Liver histology showed 
that only WT mice fed a fast food developed NASH at 12 
and 24 weeks, although serum ALT levels reached signifi-
cantly higher levels in WT-HFHC only at 24 weeks than other 
groups . Sirius red staining and biochemical analyses revealed 
significantly higher levels of liver fibrosis in WT fed the fast 
food than all other groups at 24 weeks . Indeed, hepatic levels 
of key fibrosis-associated protein markers such as collagen, 
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α-smooth muscle actin, MMP-9, TGF-β, and phospho-SMAD-3 
were significantly elevated in WT-fast food . The nitroxidative 
stress marker iNOS, but not CYP2E1, was significantly ele-
vated only in the fast food-fed WT mice, particularly at 2 and 
12 weeks . In addition, the levels of gut-derived serum endo-
toxin, TLR-4, and many inflammatory markers such as TNF-α, 
F4/80, and osteopontin were highest in WT-HFHC, although 
much greater levels were observed at early time points (2 and 
12 weeks) . These changes were also accompanied by more 
prominent alterations of protein levels involved in lipid homeo-
stasis as FAS, PPAR-α, PPAR-g, and cannabinoid receptor-1 in 
WT-HFHC mice . Electron microscopy and immunoblot analyses 
exhibited that WT-HFHC mice developed significantly higher 
levels of ER stress than the Cyp2e1-null counterparts . Finally, 
indirect calorimetry showed that fast food-fed Cyp2e1-null mice 
showed consistently higher total energy expenditure (TEE) than 
their corresponding WT mice, partly due to higher rates of fatty 
acid oxidation and increased ambulatory activity in Cyp2e1-
null-HFHC mice . Thus, these results demonstrate an important 
role of CYP2E1 in fast food-induced NASH and fibrosis by pro-
moting nitroxidative and ER stress, endotoxemia, inflammation, 
increased IR, impaired GT, and lower TEE .
Disclosures:
The following people have nothing to disclose: Mohamed Abdelmegeed, Young-
shim Choi, Byoung-Joon Song

1547 ♦
Pharmacological inhibition of FASN Prevents High Fat 
Diet Induced Liver Damage in Mice and Significantly 
Reduces de novo Lipogenesis in Humans
George Kemble, Douglas Buckley, William McCulloch, Greg 
Duke; 3-V Biosciences, Inc, Menlo Park, CA
Increased de novo lipogenesis (DNL) is a significant patho-
genic mechanism critical for developing and sustaining cer-
tain neoplastic and metabolic diseases . 3-V Biosciences has 
developed a series of potent, oral and selective fatty acid 
synthase (FASN) inhibitors intended to inhibit DNL, thereby 
delivering a therapeutic benefit to patients with specific types 
of tumors or liver diseases including non-alcoholic fatty liver 
disease (NAFLD) and non-alcoholic steatohepatitis (NASH) . 
TVB-2640 is a potent, oral and reversible FASN inhibitor that 
has been evaluated in over 130 solid tumor patients . The PK 
parameters including absorption and clearance support once-
daily dosing in patients undergoing aggressive therapy for 
metastatic malignant disease . Metabolomic analyses of sera 
from these patients showed FASN inhibition as evidenced by 
an increase in the substrate derivative, malonyl carnitine, and 
a decrease in several product related derivatives including tri-
palmitin . In addition to these pharmacodynamic markers, a 
noninvasive assay to measure sebum quantity and composition 
showed that DNL was inhibited in the skin of these patients . 
Treatment with TVB-2640 caused a significant decrease (2 to 
10 -fold) in the sebum specific fatty acid, sapenic acid, and 
2 .5 to 10-fold decrease in total triglycerides, the major lipid 
class in sebum . These results clearly showed that pharmaco-
logical inhibition of DNL in humans was achieved with TVB-
2640 . We sought to determine whether inhibition of FASN in 
a murine model would preclude the formation of diet induced 
liver damage . C57BL6 mice were fed a high fat diet for 56 
days and treated with either vehicle alone or vehicle containing 
the FASN inhibitor TVB-3664, a close analog of TVB-2640 . 
Histological examination of the livers at the end of the study 
showed that vehicle treated animals fed a high fat diet had sig-
nificant and extensive intracellular lipid accumulation, fibrosis, 
and general liver damage . In contrast, the livers of animals fed 

a high fat diet and treated with TVB-3664 had no evidence of 
damage . In separate rat model, inhibition of FASN was shown 
to blunt diet induced inflammatory cytokines in the sera . These 
rodent studies showed that inhibition of FASN could prevent 
liver damage caused by a high fat diet and may play a role in 
reducing inflammation . These results combined with our data 
demonstrating that TVB-2640 inhibited DNL in cancer patients, 
establishes a foundation for moving forward to clinical studies 
with our FASN inhibitors in patients with NAFLD or NASH to 
provide potential therapeutic benefit to their liver disease .
Disclosures:
George Kemble - Management Position: 3-V Biosciences, Inc
Douglas Buckley - Employment: 3-V Biosciences, Inc .
William McCulloch - Employment: 3-V Biosciences, Inc .
Greg Duke - Employment: 3-V Biosciences

1548 ♦
Acyl-CoA Thioesterase 9 (Acot9) Suppresses Triglyceride 
Formation in the Liver: Implications for the Pathobiology 
of Hepatic Insulin Resistance in Non-alcoholic Fatty Liver 
Disease (NAFLD)
Yanzhen Zhang1,2, Baran A. Ersoy1,3; 1Medicine, Brigham and 
Women’s Hospital, Boston, MA; 2Affiliated with Gastrointestinal 
Endoscopy Center, Oncology Hospital of Henan Province, Zheng-
zhou, China; 3Medicine, Harvard Medical School, Boston, MA
Background: In NAFLD, excess saturated free fatty acids (FFA) 
in the liver are derived from hepatic uptake from the plasma 
and de novo lipogenesis . FFA are rapidly converted into fatty 
acyl-CoA molecules, which can be incorporated into complex 
lipids, including trigylcerides . Reduced conversion of saturated 
FFA into triglycerides can cause cellular toxicity and insulin 
resistance . Acot9 is a mitochondria-associated enzyme that 
is expressed in the liver and converts saturated fatty acyl-
CoAs to FFA . Suggestive of a pathogenic role in hepatic insu-
lin resistance, the restoration of hepatic insulin sensitivity in 
leptin-deficient (ob/ob) mice by adenovirus-mediated rescue 
of the transcription factor Xbp1s was associated with reduced 
hepatic Acot9 expression (Lee J . Nat Med . 2011) . Aim: This 
study was designed to explore a role for Acot9 in the control 
of hepatic lipid homeostasis and insulin signaling . Methods: 
ob/ob mice were fed a chow diet, and C57BL/6J mice were 
fed chow or high fat diet for 20 weeks . Gene knockdown 
in C.elegans, 3T3-L1 cells and HEK 293E cells was accom-
plished using RNAi, shRNA, and siRNA, respectively . mRNA 
expression was measured by qPCR . Protein expression and 
phosphorylation were examined by immunoblot analysis . Lipid 
accumulation in C.elegans and cultured cells was assessed by 
microscopy . Results: Suggestive of a pathogenic role for Acot9 
in impaired hepatic glucose and lipid homeostasis, Acot9 
mRNA expression was increased by 3 .2-fold in the livers of 
ob/ob mice compared with C57BL/6J mice, and Acot9 protein 
expression was induced by 2-fold in the livers of high fat diet 
fed C57BL/6J mice compared with chow diet fed C57BL/6J 
mice . In agreement with a function for Acot9 in suppressing 
triglyceride accumulation, its knockdown in C. elegans led 
to 2-fold elevation in lipid accumulation, and silencing Acot9 
expression in 3T3-L1 cells resulted in increased lipid droplet 
size and numbers . In keeping with improved insulin sensitivity 
due to reduced saturated FFA accumulation, knockdown of 
Acot9 activated insulin signaling in HEK 293E cells as evi-
denced by the marked increases in phosphorylation of Akt/PKB 
and p70 S6 kinase . Conclusions: Hepatic insulin resistance in 
common mouse NAFLD models is associated with maladaptive 
increases in hepatic Acot9 expression . When taken together 
with evidence that it functions to reduce intracellular triglycer-
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ide storage, these results suggest that Acot9 may promote the 
hepatic accumulation of saturated FFA, which contribute to 
insulin resistance in NAFLD .
Disclosures:
The following people have nothing to disclose: Yanzhen Zhang, Baran A . Ersoy

1549 ♦
Role of microRNA-206 and microRNA-133b in facilitat-
ing insulin signaling and inhibiting lipogenesis
Guisheng Song, Heng Wu; Medicine, University of Minnesota, 
Minneapolis, MN
BACKGROURD: The U .S . obesity epidemic is driving a surge in 
the incidence of two highly-associated diseases: non-alcoholic 
fatty liver disease (NAFLD) and type 2 diabetes (T2D) . Insulin 
resistance is widely considered to be central to the pathogene-
sis of T2D and NAFLD . However, the phenomenon of selective 
hepatic insulin resistance, in which hepatic glucose metabo-
lism becomes unresponsive to insulin but hepatic lipogenesis 
continues unabated, is a long-standing paradox . METHODS: 
A mini-circle vector was used to deliver miRNAs into livers of 
dietary obese mice to evaluate the effects of microRNAs on 
hyperglycemia and NAFLD, and a CRISPR/Cas9 approach 
was used to study the interaction between miRNAs and their 
targets . RESULTS: microRNA-206 and microRNA-133b (miR-
206/133b), two miRNAs from the same primary transcript, are 
two of the most reduced miRNAs in livers of dietary obese mice 
and NAFLD individuals, and delivery of miR-206/133b into 
livers of dietary obese mice produced strong therapeutic effects 
on NAFLD and hyperglycemia . Mechanistically, we identified 
PTPN1 (Protein tyrosine phosphatase non-receptor type 1), 
SP1, and YY1 (Yin Yang 1) as direct targets of miR-206/133b . 
Of note, SP1 is a transcription activator of Srebp1c; PTPN1 
impairs insulin signaling by de-phosphorylating INSR (insu-
lin receptor) but induces Srepb1c expression by increasing 
activity of SP1 via PP2A (protein phosphatase 2A)-mediated 
dephosphorylating of SP1; and YY1 is a transcription repres-
sor with elevated expression in insulin-resistant livers . Indeed, 
liver-specific expression of miR-206/133b facilitates insulin sig-
naling by modulating PTPN1-INSR/IRS1 axis and reduces Sreb-
p1c-mediated lipogenesis through PTPN1-PP2A-SP1-Srebp1c 
and SP1-Srebp1c pathways . We further identified YY1 as a 
transcription repressor of miR-206/133b primary transcript . 
YY1 overexpression impaired miR-206/133b biogenesis both 
in vivo and in vitro . Through deleting the YY1 binding site 
within the miR-206/133b promoter, we can mimic the function 
of miR-206/133b in facilitating insulin signaling and inhibiting 
lipogenesis . Together, a negative feedback loop consisting of 
YY1, miR-206/133b, PTPN1, and SP1 controls the pathogene-
sis of NAFLD and hyperglycemia; once this circuit is activated, 
it maintains the suppression of miR-206/133b and the acti-
vation of YY1, PTPN1 and SP1, which subsequently impairs 
insulin signaling and induces lipogenesis . CONCLUSION: Our 
findings will fill the gap in knowledge about the mechanisms 
of selective hepatic insulin resistance in the pathogenesis of 
NAFLD and hyperglycemia, which may lead to rational thera-
peutic strategies for both disorders .
Disclosures:
The following people have nothing to disclose: Guisheng Song, Heng Wu

1550 ♦
NOX1 Deletion Inhibits Hepatic Steatosis in db/db 
Model of Non-alcoholic Fatty Liver Disease
Sebastian Larion1,2, Jennifer Thompson2, Josh Butcher2, James 
Mintz2, Sandeep Khurana3, David Fulton2, David Stepp2; 1Internal 
Medicine, Augusta University, Gastonia, NC; 2Vascular Biology 
Center, Augusta University, Augusta, GA; 3Gastroenterology and 
Hepatology, Augusta University, Augusta, GA
OBJECTIVE: Investigate the role of Nox1 in the development of 
hepatic steatosis in non-alcoholic fatty liver disease (NAFLD) 
using a mouse model of obesity (db-/-) with global NOX1 gene 
deficiency . METHODS: Four animal genotypes were created: 
lean and obese (db-/-) mice with and without global NOX1 
gene deletion . Metabolic syndrome and NAFLD were assessed 
using biochemical and histological markers of disease . ROS 
production was evaluated using immunofluorescence . Hepatic 
gene expression was assessed between groups using Affymet-
rix and interrogated using Ingenuity . Hepatic lipid content was 
quantified using NMR and profiled using gas chromatogra-
phy-mass spectroscopy . RESULTS: Compared to lean controls, 
obese mice had significantly greater anthropomorphic (body 
weight, visceral adiposity) and biochemical markers of met-
abolic syndrome including dyslipidemia (serum triglycerides, 
cholesterol, free fatty acids), and insulin resistance (insulin, 
fasting blood glucose, HgbA1c, glucose tolerance test), with 
no difference vs obese animals with NOX1 deletion . Liver mass 
was increased in obese vs lean controls, but significantly atten-
uated (-36%; P<0 .05) in obese animals with NOX1 deletion . 
Obese animals with NOX1 deletion also had a striking reduc-
tion in nodularity and pale yellow coloring with significantly 
reduced intrahepatic steatosis (-34%; P<0 .05) than similarly 
obese controls . NMR revealed significantly increased fat accu-
mulation in obese animals vs lean controls, which was reduced 
(-23%; P<0 .05) in obese animals with NOX1 deletion . ROS 
production, as assessed by nitrotyrosine and 8-OHdG staining, 
was markedly increased in obese animals, but attenuated in 
obese animals with NOX1 deletion . SREBF1 is upregulated 
in obesity and hyperglycemia to directly induce expression of 
SCD1, the rate-limiting enzyme of hepatic monounsaturated 
fatty acid production (MUFA) . Microarray revealed marked 
increase in hepatic expression of SREBF1 (+5 .00 fold change 
[fc]) and its downstream effector SCD1 (+2 .02 fc) in obese 
mice vs controls, which was attenuated in obese mice vs con-
trols with NOX1 deletion (+1 .08 fc SREBF1; +1 .68 fc SCD1) . 
Pathway analysis disclosed SREBF1 as a major regulator in the 
highest scoring network: Lipid Metabolism (score 35) . Hepatic 
lipid analysis confirmed increased MUFA concentration in 
obese vs control mice (+94%; P<0 .05), which was significantly 
reduced in obese animals with NOX1 deletion (-35%; P<0 .05) . 
CONCLUSION: Obese mice with NOX1 deletion are protected 
from hepatic steatosis compared to similarly obese controls, 
likely through alteration in SREBF1/SCD1 signaling . Inhibition 
of Nox1 may prove to be a viable therapeutic target in NAFLD .
Disclosures:
The following people have nothing to disclose: Sebastian Larion, Jennifer Thomp-
son, Josh Butcher, James Mintz, Sandeep Khurana, David Fulton, David Stepp
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1551 ♦
Suppression of chromatin-remodeling component 
Arid1a contributes to NASH and hepatocellular carci-
noma through transcriptional dysregulation of lipogen-
esis.
Jen-Chieh Chuang1, Lin-wei Wu2, Xuxu Sun1, Shuyuan Zhang1, 
Cemre Celen1, Thomas Maples1, Lin Li1, Xin Luo1, Michael Zim-
mer3, Hao Zhu1; 1Children’s Medical Center Research Institute, UT 
Southwestern Medical Center, Dallas, TX; 2Department of Organ 
Transplantation, The First Affiliated Hospital, Sun Yat-sen Univer-
sity, Guangzhou, China; 3Catabasis Pharmaceuticals, Inc., Cam-
bridge, MA
NASH is an increasingly prevalent cause of chronic liver dam-
age, cirrhosis, and HCC . Whether or not fatty liver pathogen-
esis is subject to epigenetic regulation is unknown . Our work 
implicates SWI/SNF ATP-dependent chromatin-remodeling in 
fatty liver disease and HCC formation . Arid1a, a component 
of SWI/SNF complexes that is frequently mutated in HCC, 
contributes to nucleosome repositioning and promoter access 
by transcriptional regulators . We found that Arid1a expression 
is suppressed in the liver tissues of NASH patients . The func-
tional impact of this suppression was validated in mice with 
Albumin-Cre mediated liver specific deletion of Arid1a (Arid1a 
LKO), that develop age-dependent fatty liver disease . Tran-
scriptome analysis in Arid1a deficient livers revealed upregula-
tion of lipogenesis and down-regulation of fatty acid oxidation 
genes . Moreover, Arid1a ChIP-seq studies demonstrated direct 
binding to the promoters of these misregulated genes . Addi-
tionally, Arid1a LKO mice are more susceptible to high fat diet 
induced liver steatosis and fibrosis, but did not develop HCC . 
The combination of Adenoviral Cas9-mediated Pten deletion 
and Arid1a loss rapidly drives fatty liver and HCC development 
at 7 months of age . CAT-2003, an orally administered small 
molecule inhibitor of Sterol Response Element Binding Protein 
(SREBP), effectively blocked hepatosteatosis and HCC forma-
tion in this Arid1a/Pten double knockout model . Collectively, 
our data show that Arid1a epigenetically regulates hepatic 
lipid homeostasis, and its suppression contributes to fatty liver 
pathogenesis and HCC formation . Moreover, tumor formation 
is effectively inhibited by CAT-2003, validating SREBP as a 
therapeutic target for the treatment of HCC .
Disclosures:
Michael Zimmer - Employment: Catabasis Pharmaceuticals
The following people have nothing to disclose: Jen-Chieh Chuang, Lin-wei Wu, 
Xuxu Sun, Shuyuan Zhang, Cemre Celen, Thomas Maples, Lin Li, Xin Luo, Hao 
Zhu

1552 ♦
Saturated Fat Causes Non-Alcoholic Steatohepatitis 
through the Shifting of the Gut Microbiota to a Higher 
Endotoxemic profile
S.M.Touhidul Islam2, Gabriel R. Chedister2, Julie H. Lench2, Arun 
P. Palanisamy2, Caroline Westwater1, Michael Schmidt1, Kenneth 
D. Chavin2; 1Microbiology and Immunology, Medical University 
of South Carolina, Charleston, SC; 2Surgery, Medical University of 
South Carolina, Charleston, SC
Objective: To investigate if a saturated fat rich diet (SFD) causes 
the gut microbiota in mice to transform into a more endotox-
emic profile and thereby inducing nonalcoholic steatohepatitis 
(NASH) through the increased production of lipopolysaccha-
ride (LPS) . Introduction: As the most severe form of nonalco-
holic fatty liver disease (NAFLD), NASH has become the third 
most prevalent cause of end stage liver disease . Although the 
role of a fat-rich diet in causing NAFLD is evident, the role of 

SFD induced changes of gut microbiota in causing NASH is not 
well understood . We hypothesized that SFD causes a reshap-
ing of the gut microbial community into a more endotoxemic 
pattern to cause NASH in comparison to control diet (CD) . 
Methods: 8 week-old specific pathogen free (SPF) and germ 
free (GF) C57BL/6 mice (all groups, n=8) were fed with low-
fat CD (13% fat) or SFD (60% fat) for 16 weeks . In a separate 
experiment, SPF mice on SFD diet for 8 weeks were shifted to 
CD for another 8 weeks to determine the role of diet in shaping 
the gut microbiota . Mice were sacrificed at 16 weeks . Liver 
and serum were collected for examining the inflammation-in-
dicative markers, histological analyses, and serum LPS assay . 
Fecal content was collected to determine the structure of the gut 
microbial community using metagenomic analyses . Collagen 
formation in liver tissue was also examined for evidence of 
fibrosis . Results: Both SPF and GF mice fed SFD have increased 
body and liver weights compared to the mice fed CD, but only 
SPF mice fed SFD developed steatohepatitis with higher level 
of inflammatory cytokine expression, collagen formation and 
serum ALT level . Level of portal serum LPS was elevated in SPF 
mice fed SFD compared to GF mice fed SFD . Metagenomic 
analyses showed a difference in the relative abundance of 
different microbial taxa at the family level between SPF mice 
fed SFD or CD . Shifting of diet from SFD to CD resulted in a 
gut microbial community closer to the mice fed only CD . Con-
clusion: SFD causes NASH through the elevated production of 
LPS by the altered gut microbiota . Chronic hepatic inflamma-
tion caused by SFD can result in increased extracellular matrix 
deposition, which may lead to hepatic fibrosis .
Disclosures:
Kenneth D . Chavin - Grant/Research Support: Bridge to Life, Novartis, Sanofi, 
Gilead
The following people have nothing to disclose: S .M .Touhidul Islam, Gabriel R . 
Chedister, Julie H . Lench, Arun P . Palanisamy, Caroline Westwater, Michael 
Schmidt

1553 ♦
Crystalized cholesterol leads to inflammasome activa-
tion and marks the transition from simple steatosis to 
steatohepatitis in humans with NASH and in mice with 
high-fat diet-induced steatohepatitis
Angela Dolganiuc1, Virginia C. Clark1, Ivan Zendejas2, Consuelo 
Soldevila-Pico1; 1Medicine/GI, University of Florida, Gainesville, 
FL; 2Surgery, UFL, Gainesville, FL
Non-alcoholic fatty liver disease (NAFLD) starts with simple ste-
atosis and progresses to non-alcoholic steatohepatitis (NASH) . 
The triggers of inflammation in NASH are largely unknown . 
Inflammasomes are multiprotein oligomers that lead to inflam-
mation . Here we assessed the role of cholesterol and the 
inflammasome activation in the liver of humans with fatty liver 
disease (n=21), C57Bl6 mice who developed steatohepatitis 
after prolonged feeding of high-fat diet, and in vitro cultured 
mouse hepatocytes/ Hepa 1-6 cells after stimulation with cho-
lesterol crystals . Frozen liver tissue was analyzed for unesteri-
fied free cholesterol by staining with filipin . Liver architecture 
was analyzed by light (H&E stain) and electron microscopy . 
Gene expression was assessed by PCR . We identified free cho-
lesterol, detected by fillipin staining and birefringence, in the 
liver of humans with NASH, C57Bl6 mice with steatohepatitis, 
and in Hepa 1-6 stimulated with cholesterol crystals, but not 
in the livers of normal control humans, control-diet-fed mice or 
control Hepa 1-6 cells . Electron microscopy identified crown-
like crystal-enriched structures in livers of patients with high 
NAS score (5-6) but not in those with low NAFLD activity score 
(NAS) score (1-3) or in human controls without steatohepati-
tis . The expression of NLRP3, CASP1, AIM2, Caspase-1, Pan-
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nexin-1, PYCARD, and IL1B RNA, suggestive of inflammasome 
activation, was increased in liver of NASH patients and mice 
with steatohepatitis compared to normal humans and control 
diet-fed mice, respectively . Livers of humans with low NAFLD 
activity score (NAS) score (1-3) had lower levels of inflam-
masome markers RNA compared to those with high NAS score 
(5-6) . Exposure to crystalized, but not uncrystalized, cholesterol 
led to increase in expression of inflammasome genes in Hepa 
1-6 cells . Inflammasome genes expression was augmented 
when peripheral blood mononuclear cells were added to the 
crystalized cholesterol-exposed Hepa 1-6 cells, and further 
augmented with bacterial lipopolysaccharide (LPS) . The inflam-
masome activation in Hepa 1-6 cells was blocked by ROS 
scavengers, ATP depletion, BAPTA-AM, and culture in calci-
um-depleted media, suggesting a role for these pathways . Our 
data suggest that inflammasome activation, likely triggered by 
crystalized cholesterol, marks the transition from steatosis to 
non-alcoholic steatohepatitis . These findings suggest potential 
translational value of inflammasome blockade with intent to 
stop progression of NAFLD/NASH .
Disclosures:
Virginia C . Clark - Advisory Committees or Review Panels: Intercept, Gilead; 
Grant/Research Support: GENFT
The following people have nothing to disclose: Angela Dolganiuc, Ivan Zendejas, 
Consuelo Soldevila-Pico

1554
Activating Transcription Factor 3 Is a Targeted 
Molecule Linking Hepatic Steatosis To Type 2 Diabetes
Won Kim1, Young Ho So2, Sae Kyung Joo1, Yong Jin Jung1; 
1Department of Internal Medicine and Liver Research Institute, 
Seoul Metropolitan Government Seoul National University Bora-
mae Medical Center, Seoul, Korea (the Republic of); 2Radiology, 
Boramae Medical Center, Seoul, Korea (the Republic of)
Background & Aims: Nonalcoholic fatty liver disease (NAFLD) 
contributes to the induction of impaired glucose tolerance lead-
ing to type 2 diabetes (T2D); however, the precise mechanisms 
and target molecules involved remains unclear . Activating tran-
scription factor 3 (ATF3) is known to be associated with b-cell 
dysfunction and apoptosis induced by severe stress signals in 
T2D . We aimed to explore the exact functional role of ATF3 as 
a mechanistic link between hepatic steatosis and the develop-
ment of T2D . Methods: Zucker diabetic fatty (ZDF) and Zucker 
lean rats were used for animal experiments . An in vivo-jetPEI 
siRNA delivery system against ATF3 was used for loss-of-func-
tion experiments . We analyzed the baseline cross-sectional 
data derived from the biopsy-proven NAFLD registry (n=322) . 
Human sera and liver tissues were obtained from 40 patients 
with biopsy-proven NAFLD and 10 healthy control subjects 
for real-time PCR and immunohistochemical analyses . Results: 
ATF3 was highly expressed in the liver of ZDF rats and human 
subjects with NAFLD and/or T2D . Insulin resistance and 
hepatic steatosis were associated with increased ATF3 expres-
sion and decreased fatty acid oxidation through mitochondrial 
dysfunction, which were attenuated by in vivo-ATF3 silencing . 
Knockdown of ATF3 also ameliorated glucose intolerance, 
impaired insulin action, and inflammatory responses in ZDF 
rats . In patients with NAFLD and/or T2D, a significant positive 
correlation was noticed between hepatic ATF3 expression, sur-
rogate markers of T2D, mitochondrial dysfunction, and macro-
phage infiltration . Conclusions: Hepatic ATF3 overexpression 
is closely associated with hepatic steatosis and incidental T2D 
and thus ATF3 may serve as a potential therapeutic target for 
NAFLD and hepatic steatosis-induced T2D .
Disclosures:

The following people have nothing to disclose: Won Kim, Young Ho So, Sae 
Kyung Joo, Yong Jin Jung

1555
Calcium sensing receptor activation increases triglycer-
ide accumulation in HepG2 cells
Pia Villarroel2,1, Amanda D’ Espessailles2, Marco Arrese3, Mar-
iana Cifuentes2; 1School of Nutrition and Dietetics. Universidad 
San Sebastian, Santiago, Chile; 2Institute of Nutrition and Food 
Technology (INTA). Universidad de Chile, Santiago, Chile; 3Gas-
troenterology Department, School of Medicine. Pontificia Universi-
dad Católica de Chile, Santiago, Chile
Background: Hepatic fat accumulation may lead to local inflam-
mation and oxidative stress, thus contributing to steatohepatitis 
development and progression . Our laboratory has reported 
that activation of the protein calcium sensing receptor (CaSR) 
has proinflammatory and adipogenic effects in adipose tissue . 
Aim: to study the effect of CaSR stimulation on intracellular 
lipid accumulation in human liver cells . Methods: CaSR protein 
expression was determined in HepG2 cells by immunoblot . To 
evaluate CaSR-induced intracellular signaling in HepG2 cells, 
cells were stimulated with 1 μM cinacalcet (CaSR allosteric 
activator) and ERK 1/2 phosphorylation was evaluated by 
immunoblot . A model of hepatic steatosis was established with 
0 .6 mM oleic acid exposure for 72 hours and cell viability 
was determined by MTS assay . Intracellular triglycerides were 
quantitated by fluorimetry . Lipogenic (SREBP1c, FAS, DGAT1, 
DGAT2) and pro-inflammatory (TNF-α, IL-6, IL-1β) gene expres-
sion in HepG2 cells exposed to cinacalcet 1μM for 24 hours 
was determined by qPCR . Results: CaSR was found to be 
expressed in HepG2 hepatocytes . Cinacalcet increases the 
content of p-ERK by 36% (p <0 .05) in these cells . Oleic acid 
(0 .6mM, 72 hours) did not affect cell viability (p> 0 .05) and 
increased triglyceride content by 103% (p = 0 .0001) . The 
triglyceride content in cells exposed to cinacalcet in the pres-
ence of 0 .6mM oleic acid increased by an additional 21% (p 
<0 .05) . In these conditions, lipogenic gene expression was 
not affected, however, the expression of the proinflammatory 
cytokines TNF-α, IL-6 and IL-1β increased by 245%, 300% and 
50% respectively (p <0 .05) . Conclusions: This study showed 
for the first time that CaSR is functionally expressed in HepG2 
cells . CaSR stimulation increases triglyceride accumulation on 
hepatocytes under high (0 .6mM) oleic acid conditions, and 
elevates proinflammatory cytokine expression, suggesting that 
activation of this receptor may contribute to liver fatty infiltra-
tion and a proinflammatory environment .
Disclosures:
The following people have nothing to disclose: Pia Villarroel, Amanda D’ Espes-
sailles, Marco Arrese, Mariana Cifuentes

1556
The Mixed Lineage Kinase Inhibitor 3 URMC-009 Atten-
uates Established Murine Nonalcoholic Steatohepatitis
Brittany L. Freeman1, Kyoko Tomita1, Petra Hirsova1, Harris Gel-
bard3, Samar H. Ibrahim2,1; 1Gastroenterology and Hepatology, 
Mayo Clinic, Rochester, MN; 2Pediatric Gastroenterology, Mayo 
Clinic, Rochester, MN; 3Departments of Neurology, Pediatrics, 
Neuroscience and Microbiology and Immunology, University of 
Rochester Medical Center, Rochester, NY
Background and Aims: Nonalcoholic fatty liver disease 
(NAFLD) is currently the most common cause of liver disease 
that is attributed to the overwhelming increase in obesity world-
wide . A subset of patients with NAFLD develop the more severe 
and progressive form of the disease, known as nonalcoholic 
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steatohepatitis (NASH) . NASH is presently lacking effective 
pharmacological therapy . Hence, the critical need to iden-
tify therapeutic agents to treat NASH . We recently reported 
that Mixed Lineage Kinase 3 (MLK3)-/- mice were protected 
against a nutrient-excess diet-induced NASH . Therefore, we 
sought to examine whether the pharmacological MLK3 inhib-
itor URMC-009 would be effective in reversing established 
murine NASH . Methods: C57BL/6J mice were fed either a 
diet high in saturated fat, fructose, and cholesterol (FFC) or 
chow diet for 24 weeks . Mice from each group were treated 
either with URMC-099 (20 mg/kg) or its vehicle solution (5% 
DMSO, 40% PEG-400, 55% normal saline), once daily by 
intraperitoneal injection for 14 days (n=5 per group) . Liver 
injury, inflammation, and fibrosis were evaluated using bio-
chemical and histological methods . Results: All mice survived 
the study, were active, and appeared healthy throughout the 
treatment . There was no evidence of drug toxicity in either 
chow or FFC groups . FFC mice on URMC-009 lost a significant 
amount of weight during the treatment that was attributed to 
reduced caloric intake and was not noted in the chow mice 
on URMC-009, suggesting that URMC-009 induced fat rather 
than lean mass loss . FFC-fed mice receiving URMC-009 had 
significantly lower liver weight vs FFC mice receiving vehicle, 
but similar triglyceride hepatic content . Liver injury, as assessed 
by serum ALT, was reduced in the FFC mice dosed with URMC-
009 (ALT mean: 86 vs 544 U/L, P ≤ 0 .0001), as was the 
number of TUNEL-positive cells (2 .5 vs 4 .0 cells per high power 
field, p<0 .001) . Immunohistochemistry for Mac-2, a marker of 
phagocytically active macrophages, showed a reduction in 
the stained hepatic surface area in FFC-fed mice treated with 
URMC-009 vs. vehicle . Likewise, mRNA expression of macro-
phage surface markers (CD68 and CD14), and macrophage 
activation markers (TNF-α and MCP-1) were significantly 
reduced . Furthermore, liver fibrosis, as assessed by Sirius red 
stain as well as mRNA levels of osteopontin and collagen-1α1, 
was significantly reduced in FFC-fed mice given URMC-009 
vs. vehicle . Conclusion: URMC-009 is well tolerated in mice 
and effective in reducing nutrient excess diet–induced obesity, 
hepatic macrophage inflammation, and fibrosis . We speculate 
that URMC009 is a candidate therapeutic agent for human 
NASH early phase clinical trials .
Disclosures:
Harris Gelbard - Advisory Committees or Review Panels: WavoDyne Therapeu-
tics, Inc .
The following people have nothing to disclose: Brittany L . Freeman, Kyoko 
Tomita, Petra Hirsova, Samar H . Ibrahim

1557
Rapid development of NASH in FLS-ob/ob mice and its 
application for anti-fibrosis evaluation, -Effects of piogli-
tazone on liver fibrosis and metabolic parameters-
Tadateru Hamada, Haruyo Kawaguchi, Hideaki Kato, Ryohei 
Nagai, Mitsuru Notoya, Yoshikazu Ishimoto, Hideo Yukioka; 
Shionogi Co., & Ltd., Toyonaka, Japan
Aim: FLS (Fatty Liver Shionogi) .B6-Lep<ob>/Shi (FLS-ob/ob) 
mice, having severe steatosis with type2 diabetes and obesity, 
show liver fibrosis and NASH features after 24 week-old under 
chow-fed condition (Soga M et al ., Exp Anim 2010;59:407-
19, Sugihara T et al ., Hepatol Res 2013;43:547-56) . To accel-
erate the NASH development, FLS-ob/ob mice were fed a diet 
containing trans-fatty acids, fructose and cholesterol (TFD) . 
Thiazolidinediones are reported to improve NASH including 
fibrosis in the clinical studies, thus efficacy of pioglitazone on 
liver fibrosis and metabolic parameters was also evaluated . 
Methods: Eight week-old male FLS-ob/ob mice were fed TFD 

for 1 to 12 weeks ad libitum, and plasma aspartate amino-
transferase (AST) and alanine aminotransferase (ALT) were 
monitored . NAFLD activity score (NAS) was evaluated in the 
liver sections and the degree of fibrosis was determined by 
Sirius-red staining . For comparison, chow-fed FLS-ob/ob mice 
were also analyzed . Pioglitazone (10 mg/kg, bid) was orally 
given for 4 weeks from the beginning of TFD feeding, then 
effects on plasma biological parameters and liver fibrosis were 
analyzed . Results: As reported, hepatic triglyceride, AST and 
ALT levels in FLS-ob/ob mice were already high at 8 week-old . 
TFD feeding increased plasma AST, ALT and hepatic triglycer-
ide levels compared with those in chow-fed condition, and their 
levels reached maximum at 1 week after the start of TFD feed-
ing . After 2 to 4 weeks of TFD feeding, NAS reached >5 with 
steatosis, inflammation and ballooning that indicated NASH 
status whereas NAS was still <3 in chow-fed mice . Sirius-red 
positive areas around central vein in TFD-fed mice were lin-
early increased and the average value was 8 times higher than 
that in chow-fed mice at 12 weeks after TFD feeding . Pioglita-
zone treatment reduced plasma glucose level over time and 
the increase of HbA1c level in pioglitazone treated group was 
lower than that in vehicle-treated group . At 1 week after piogl-
itazone treatment, plasma ALT level was significantly reduced 
compared with that in vehicle-treated group . Sirius-red positive 
area was significantly smaller in pioglitazone-treated group 
compared with that in vehicle-treated group . There was no dif-
ference in hepatic triglyceride levels between pioglitazone and 
vehicle treated group . Conclusion: TFD application enables 
rapid development of NASH and liver fibrosis in FLS-ob/ob 
mice . Coincidence that improvement of glucose metabolism, 
reduction of plasma ALT and fibrosis were found by pioglita-
zone treatment suggests TFD fed FLS-ob/ob mouse is a use-
ful animal model for rapid evaluation of drug candidates for 
NASH fibrosis .
Disclosures:
The following people have nothing to disclose: Tadateru Hamada, Haruyo Kawa-
guchi, Hideaki Kato, Ryohei Nagai, Mitsuru Notoya, Yoshikazu Ishimoto, Hideo 
Yukioka

1558
involvement of type 4 porphyromonas gingivalis in the 
progression of non-alcoholic fatty liver disease
Takashi Nakahara, Hiroshi Aikata, Kazuaki Chayama; Depart-
ment of Gastroenterology and Metabolism,, Hiroshima University, 
Hiroshima, Japan
The risk factor in the progression of NAFLD has not been 
cleared  . Porphyromonas gingivalis (P .g) has been the most 
intensively studied bacterium in relation to periodontal disease . 
It is considered to be a confounding risk factor for systemic 
diseases such as cardiovascular disease, diabetes mellitus, 
preterm birth and rheumatoid arthritis  . (aim) This time, we 
observed the effect of Pg infection to NASH using the serum of 
NAFLD patients and liver of NASH model mice . (method) (1) 
Subjects were biopsy-proven 200 NAFLD patients  . Serum IgG 
antibody titers against P .g were determined by Leisure with 
the enzyme- linked immunosorbent assay (ELISA) . P .g positive 
was defined as increase of more than+2 standard deviation of 
average value in Healthy individuals . (2) C57BL/6J mice were 
randomly divided into high fat diet (HFD) group and control 
diet (CD) group . Then, we prepared P .g infected groups and 
evaluated liver tissue . In addition, metabolites were analyzed 
using capillary electrophoresis - time of flight mass spectrometry 
and Liquid Chromatography - time of flight mass spectrometry . 
(result) (1) Detection frequency of P .g in NAFLD patients (fimA 
type1/type2/type4) were 40 .0/54 .0/41 .0 (%), respectively . 
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The correlation was recognized between antibody titers and 
fibrosis in type 4 . The results of the analysis revealed that DM 
and positive of type 4 P .g were risk factors for advanced fibro-
sis . Multivariate analysis identified older age and positive of 
type 4 P .g as risk factors for advanced fibrosis . (2) No obvious 
pathological changes were observed between in the liver of 
CD-P .g(-) mice and CD-P .g(+) mice . On the other hand, steato-
sis and inflammation were severe in HFD P .g(+) mice compared 
with in HFD P .g(-) mice . In metabolome analysis, fatty acid 
metabolism were significantly changed . Oleic acid (C18:1)/ 
Palmitic acid (C18:0), Plmitoleic acid (C16:1) / Palmitic acid 
(C16:0) and (C17:1)/(C17:0) ratios were significantly higher 
in the HFD P .g(+) group than in the HFD P .g(-) group (p<0 .05) . 
Moreover, expression of SCD1 and ELOVL6, fatty acid-related 
genes, were significantly reduced . (conclusion) In the present 
study, we showed that the infection of type4 P .g increased 
with progression of the fibrosis stage  . In addition, dental infec-
tion of P .g promoted pathological progression of HFD-induced 
NASH . Among the metabolites of the liver, fatty acids had 
many changes . Moreover, expression of SCD1 and ELOVL6, 
fatty acid-related genes, were significantly reduced . This result 
suggests that P .g infection is the most important risk factor for 
pathological progression in NAFLD, and the main focus of his-
tological change is the change of fatty acid metabolism .
Disclosures:
Kazuaki Chayama - Advisory Committees or Review Panels: Mitsubishi Tanabe, 
Taisho Toyama; Consulting: AbbVie; Grant/Research Support: Ajinomoto, Abb-
Vie, Aska, Asstellas, Aska, Bristol Squibb, Daiichi Sankyo, Dainippon Sumitomo, 
Daiichi Sankyo, Eisai, GlaxoSmithKline, Mitsubishi Tanabe, Nippon Kayaku, 
Otsuka, Sogo Rinsho M√©d√©fi, Taiho, Takeda, Toray, Torii, Tsumura, Zeria; 
Speaking and Teaching: Abbott, AbbVie, Ajinomoto, Astellas, AstraZeneca, 
Bayer, Bristol Squibb, Chugai, Dainippon Sumitomo, Eidia, Eisai, Gilead, 
GlaxoSmithKline, JIMRO, Johnson & Johnson, Mitsubishi Tanabe
The following people have nothing to disclose: Takashi Nakahara, Hiroshi Aikata

1559
Intervention with the CCR2 inhibitor propagermanium 
attenuates insulin resistance, adipose tissue inflamma-
tion and NASH development
Petra Mulder1, Kanita Salic1, Martine C. Morrison1, Roeland Hane-
maaijer1, Lars Verschuren2, Elsbet Pieterman1, Reinout Stoop1, 
Anita M. van den Hoek1, Robert Kleemann1; 1Metabolic Health 
Research, TNO, Leiden, Netherlands; 2Microbiology & Systems 
Biology, TNO, Zeist, Netherlands
Introduction & aims: Obese patients with insulin resistance (IR) 
and chronic inflammation in white adipose tissue (WAT) have 
a high risk of developing non-alcoholic steatohepatitis (NASH) . 
The C-C chemokine receptor-2 (CCR2) has a crucial role in 
the recruitment of immune cells to WAT and liver thereby pro-
moting the inflammatory component of the disease . Herein, 
we examined whether intervention with propagermanium, an 
inhibitor of CCR2, would attenuate tissue inflammation and 
NASH development . To mimic the situation in patients, mice 
with established obesity, IR and WAT inflammation were sub-
jected to treatment . Methods: Male C57BL/6J mice received a 
high-fat diet (HFD) for 0,6,12 and 24 weeks to characterize IR 
development and WAT inflammation (by hyperinsulinemic-eu-
glycemic clamp and histology, respectively) and to define the 
optimal time point for intervention . In a separate study, mice 
were pretreated with HFD and then treated with propagerma-
nium (0 .05% w/w) after 6 weeks (early intervention) or 12 
weeks (late intervention) . NASH was analyzed after a total of 
24 weeks . Results: IR developed in WAT after 6 weeks of HFD, 
which was paralleled by modest WAT inflammation . IR and 
inflammation in WAT intensified after 12 weeks of HFD, and 
preceded the development of NASH (24 weeks) . The subse-
quent CCR2 intervention experiment showed that early, but not 

late, propagermanium treatment attenuated IR . Only the early 
treatment significantly decreased MCP-1 and CD11c gene 
expression in WAT indicating reduced WAT inflammation . His-
topathological analysis of liver demonstrated that propagerma-
nium treatment decreased macrovesicular steatosis and tended 
to reduce lobular inflammation, with more pronounced effects 
in the early intervention group . Propagermanium improved the 
ratio between pro-inflammatory (M1) and anti-inflammatory 
(M2) macrophages, quantified by Cd11c and Arginase-1 gene 
expression in both intervention groups . Conclusions: Early ther-
apeutic intervention with the CCR2 inhibitor propagermanium 
improves IR, reduces WAT inflammation and attenuates NASH 
development .
Disclosures:
The following people have nothing to disclose: Petra Mulder, Kanita Salic, Mar-
tine C . Morrison, Roeland Hanemaaijer, Lars Verschuren, Elsbet Pieterman, Rein-
out Stoop, Anita M . van den Hoek, Robert Kleemann

1560
The effects of gut microbiota and the flavin mono-oxy-
genase enzyme 3 (FMO3) on choline bioavailability in 
nonalcoholic fatty liver disease
Naim Alkhouri1, David Grove2, Bashar Mohamad1, Mohammad 
Nasser Kabbany2, Raed A. Dweik2, J. Mark Brown2; 1Digestive 
Disease Institute, Cleveland Clinic, Cleveland, OH; 2Cleveland 
Clinic, Cleveland, OH
Background: Animal studies have recently shown that gut 
microbiota may play an active role in the development of 
NAFLD by affecting the metabolism of certain nutrients in the 
diet . Choline is an essential nutrient and a major methyl donor 
that is particularly abundant in animal sources of protein . Low 
Choline diets have been associated with NAFLD in mice; how-
ever, the Western diet responsible for the epidemic of NAFLD 
and obesity in children is high in choline-rich foods . Choline 
is metabolized by the gut microbiota to trimethylamine (TMA), 
a gas that is absorbed into the circulation and then further 
metabolized by the flavin mono-oxygenase enzymes (FMO) to 
trimethylamine-N-oxide (TMAO) . We hypothesized that choline 
metabolism by the gut microbiota is altered in NAFLD lead-
ing to a state of decreased choline bioavailability which may 
contribute to hepatic fat accumulation . Methods: Consecutive 
children evaluated for NAFLD were included (37 with NAFLD 
on ultrasound and 23 with normal liver on ultrasound and 
normal liver enzymes) . To measure TMA levels in the breath, 
we performed an untargeted analysis of breath samples using 
selective ion flow tube mass spectrometry (SIFT- MS) as has 
been described previously . To assess the role of FMO3 con-
version of TMA into TMAO in the development of NAFLD and 
insulin resistance, we inhibited the hepatic enzyme FMO3 
using antisense oligonucleotides (ASO) in chow-fed or high fat 
diet-fed C57BL/6 mice . Results:  Sixty children were included 
in the human study . All children were overweight or obese 
with a body mass index ≥ 85% for age . The mean age was 
14 .1± 2 .8 years and 50% were female . AST, ALT and insulin 
level were significantly higher in patients with NAFLD . A com-
parison of the SIFT-MS results of patients with NAFLD to those 
with normal liver revealed that breath TMA levels were signifi-
cantly higher in the NAFLD group compared to the normal liver 
group [5 .0 (4 .2, 6 .0) ppb vs . 3 .2 (2 .6, 3 .9); p value 0 .003] . 
The higher TMA level in the exhaled breath of patients with 
NAFLD suggests increased choline utilization by the gut micro-
biota . Furthermore, there was a marked decrease in hepatic 
TG contents and white adipose tissue weight and a significant 
improvement in glucose tolerance test in FMO3 knockdown 
mice on HFD compared to controls . Conclusion: Our prelim-
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inary results collectively indicate that TMA production from 
choline is increased in NAFLD which might be associated with 
lower choline bioavailability leading hepatic fat accumulation .
Disclosures:
Naim Alkhouri - Advisory Committees or Review Panels: Gilead Sciences, Alex-
ion, BMS, Intercept; Grant/Research Support: Alexion ; Speaking and Teaching: 
AbbVie, BMS, Gilead, Alexion, Intercept
The following people have nothing to disclose: David Grove, Bashar Mohamad, 
Mohammad Nasser Kabbany, Raed A . Dweik, J . Mark Brown

1561
Serum PEDF is an Independent Indicator of Non-Invasive 
Diagnosis in Non-Alcoholic Steatoheaptitis
Jing-Min Zhao, Mei Yang, Xiaodong Guo, Guangde Zhou, 
Shuhong Liu, Lina Jiang, Yuan Liu, Yinjie Gao, Li Zhu, Chaonan 
Guo; Pathology, Beijing 302 Hospital, Beijing, China
Background: Non-alcoholic steatoheaptitis (NASH), the cru-
cial stage and chronic progression of non-alcoholic fatty liver 
disease (NAFLD), has become one of the most important pub-
lic health issues worldwide . In reference to the non-traumatic 
examination and acceptance by patients, non-invasive diag-
nosis has become the inevitable trade of NASH diagnosis and 
treatment . Our study aims at the correlation between PEDF and 
the progression of NAFLD and diagnosed NAFLD non-inva-
sively . Method: 136 patients with biopsy-proven NAFLD and 
83 age- and gender-matched healthy subjects without evidence 
of liver diseases were enrolled . All subjects were given phys-
ical examination as well as physiological and biochemical 
detection . Histological grading and staging of NAFLD were 
scored according to NAFLD activity score (NAS), which assess 
simple fatty liver cases (NAS 0–2), borderline NASH cases 
(NAS 3–4) and definitive NASH cases (NAS ≥5) . Serum level 
of PEDF was measured by enzyme-linked immunosorbent 
assay . Result: Serum level of PEDF in NASH patients (median 
41 .28μg/L) was significantly higher than in both Non-NASH 
patients (median 32 .09μg/L) and healthy subjects (median 
18 .73μg/L) (P<0 .01) . Borderline NASH patients and simple 
fatty liver patients were distinguished remarkably by PEDF level 
(P<0 .05) . The concentration of PEDF was associated with ALT, 
AST, GGT, TC, TG, HDL, LDL and BMI (P<0 .05), and highly cor-
related with hepatic steatosis, ballooning degeneration, lobular 
inflammation, periportal inflammation and fibrosis degree (r = 
0 .731, 0 .742, 0 .803, 0 .759, 0 .826, P<0 .01) . Serum level of 
PEDF increased with NAS rating and indicated a high-positive 
correlation (r = 0 .835, P<0 .01) . The area under receiver oper-
ating characteristic curve (AUROC) of PEDF to diagnose NASH 
was 0 .886 . Optimum sensitivity, specificity and the best cut-off 
value were determined by Youden index as 79 .6%, 78 .4% 
and 23 .96μg/L, while the negative predictive value (NPV) 
and positive predictive value (PPV) in diagnosing NASH were 
78 .0% and 70 .0% respectively . In validation cohort of NAFLD, 
NPV and PPV to diagnose NASH were 77 .6% and 73 .2%, 
which revealed high diagnostic value of PEDF . Conclusion: 
The serum concentration of PEDF was significantly increased 
in NAFLD, which could be an independent predictor to eval-
uate NASH and might be the indicator of the development of 
NAFLD . Serum PEDF can be a non-invasive diagnostic indica-
tor for NASH . Keyword: PEDF; NASH; Non-invasive diagnostic
Disclosures:
The following people have nothing to disclose: Jing-Min Zhao, Mei Yang, Xia-
odong Guo, Guangde Zhou, Shuhong Liu, Lina Jiang, Yuan Liu, Yinjie Gao, Li 
Zhu, Chaonan Guo

1562
NAFLD is Associated with Decreased Oxidation of Oral-
ly-Delivered Fatty Acids - a Palmitate Breath Test Study
Gihan Naguib1,2, Nevitt Morris1, Shanna Bernstein3, Yaron Rot-
man1; 1Liver & Energy Metabolism Unit, Liver Diseases Branch, 
NIDDK, NIH, Bethesda, MD; 2Pediatric Gastroenterology, Uni-
versity of Maryland, Baltimore, MD; 3Nutrition Department, NIH 
Clinical Center, Bethesda, MD
Background: Non-alcoholic fatty liver disease (NAFLD), char-
acterized by excess hepatic fat accumulation, reflects an 
input/output imbalance in liver handling of fatty acids (FA) . 
It is unclear whether FA oxidation (FAO), one of the paths for 
FA elimination, is affected in NAFLD . Furthermore, most FA 
metabolism studies utilize IV tracers . We aimed to measure 
total body FAO in response to an oral FA load in NAFLD and 
controls using a breath test . Methods: After an overnight fast, 
10mg/kg of 13C- palmitate was given in a standardized liquid 
meal (Ensure®) over 15 minutes . Expired 13CO2/12CO2 ratio 
was measured continuously at rest over 6 hours by the BreathID 
device . The percent dose recovered (PDR), reflecting the appear-
ance of ingested 13C in expired air at any given time point, 
was calculated . Cumulative percent dose recovered (CPDR), 
the area under the 6-hour PDR curve, reflects rate of palmitate 
oxidation and was the study primary end point . Liver fat was 
measured by MR spectroscopy . A detailed 24-hour diet recall 
was obtained on the day of the study . Results: We recruited 
14 subjects with NAFLD (60% male, median age 50 [27-73], 
median BMI 36 .2 [24 .4-41 .8]) and 10 healthy controls (50% 
male, age 33 [21-51], BMI 22 .3 [20 .4-24 .7] . Median liver 
fat content in NAFLD subjects was 16 .6% (7 .3-28 .7) . CPDR at 
6 hours was markedly lower in NAFLD compared to controls 
(9 .2 vs . 13 .2%, p=0 .009) . In NAFLD subjects, CPDR was not 
associated with liver fat content (r=0 .42, p=0 .19) but was 
negatively correlated with BMI (r=-0 .48, p=0 .07) . Median time 
to peak PDR did not differ between groups (4 .77 vs . 4 .49 
hours, p=0 .62), ruling out delayed absorption underlying the 
difference . Total calories and macronutrient consumption in the 
24 hours prior to the study did not affect results . Conclusion: 
Patients with NAFLD oxidize a lower proportion of an oral FA 
load, suggesting a greater proportion is retained in storage . 
Whether this is unique to NAFLD or is a generalized part of 
the metabolic syndrome remains to be seen . Breath tests are 
an easy and feasible tool to assess FA metabolism in these 
subjects .

Disclosures:
The following people have nothing to disclose: Gihan Naguib, Nevitt Morris, 
Shanna Bernstein, Yaron Rotman



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 777A

♦ Denotes AASLD Presidential Poster of Distinction

1563
Impaired Mitophagy Flux Triggers NLRP3 Inflam-
masome Activation during Lipotoxicity in Primary Rat 
Hepatocytes
Ning-Ping Zhang1,3, Xue-Jing Liu2, Xi-Zhong Shen1,3, Jian Wu2,3; 
1Department of Gastroenterology and Hepatology, Zhongshan 
Hospital, Fudan University, Shanghai, China; 2Department of 
Medical Microbiology, Fudan University School of Basic Medical 
Sciences, Shanghai, China; 3Shanghai Institute of Liver Diseases, 
Shanghai, China
Background: Activation of inflammatory-immune system is an 
important mechanism in the development of nonalcoholic ste-
atohepatitis (NASH) . Previous studies suggested that activity of 
an innate immunity molecule, NLRP3 inflammasome, is nega-
tively regulated by mitochondrial autophagy (mitophagy) . It is 
poorly understood how the fatty acid-induced mitophagy leads 
to the activation of NLRP3 inflammasome . The present study 
aims to delineate how mitophagy affects activation of NLRP3 
inflammasome in fatty aid-overloaded hepatocytes . Methods: 
Rat hepatocytes were isolated by two-step of collagenase 
digestion and were treated with palmitic acid (PA) for a short 
(1 h) or extended period (10 hrs) . Mitophagy flux was mea-
sured by LC3II/LC3I ratio; whereas p62/SQSTM1 level was 
used for an indication of autophagosome clearance in isolated 
hepatocellular mitochondria . NLRP3, caspase-1 and interleukin 
(IL)-1β at mRNA and protein levels were used as indicators 
of inflammasome activation in primary hepatocytes . Results: 
Compared to the controls, short PA treatment resulted in mito-
chondrial oxidative stress as indicated by an increased mROS 
level (2 .7-fold), the decreased mitochondrial inner membrane 
potential (1 .69±0 .27 vs . 2 .99±0 .06, p<0 .05), and initiated 
mitophagy as determined by LC3II/LC3I ratio . The addition of 
cyclosporine A (CsA) or acetyl-L-carnitine (ALC, an antioxidant 
and mitochondria-protecting agent) did not significantly change 
LC3II/LC3I ratios in PA-treated cells; whereas p62/SQSTM1 
level was increased in parallel to LC3II/LC3I ratios, indicating 
increased mitophagy influx was not caused by increased initia-
tion of mitophagy but rather by a decrease in autophagosome 
clearance, as reflected by accumulation of the autophagic 
substrate p62/SQSTM1 . Concurrently with impaired mitoph-
agy, protein and mRNA levels of NLRP3, caspase-1 and IL-1β 
were upregulated by PA treatment in a time-dependent manner 
(p<0 .05) . The pretreatment with ALC reversed the elevation of 
the protein and mRNA levels of NLRP3, caspase-1 and IL-1β 
caused by PA treatment (p<0 .01) . Meanwhile, mitophagy flux 
activity was also partially recovered as indicated by C3II/
LC3I ratio and Parkin, Pink1 expression as well as decreased 
expression of p62/SQSTM1 . Conclusion: The findings sug-
gest that mitophagy impairment as the result of decreased 
clearance of autophagosomes triggers hepatic NLRP3 inflam-
masome activation in primary rat hepatocytes . The new insights 
into inflammasome activation through mitophagy advance our 
understanding of how fatty acids elicit lipotoxicity through oxi-
dant stress and autophagy in mitochondria, and confer the 
molecular basis for pharmacologic intervention .
Disclosures:
The following people have nothing to disclose: Ning-Ping Zhang, Xue-Jing Liu, 
Xi-Zhong Shen, Jian Wu

1564
Cenicriviroc (CVC), a dual inhibitor of chemokine recep-
tors (CCR)2 and 5, decreases hepatic inflammation by 
altering inflammatory macrophage populations in a 
mouse model of NASH
Annie J. Kruger1, Bryan C. Fuchs3, Pamela Vig2, Eric Lefebvre2, 
Jacinta A. Holmes1, Ricard Masia4, Lan Wei3, Nadia Alatrakchi1, 
Shadi Salloum1, Cynthia Brisac1, Raymond T. Chung1; 1Gastroen-
terology, Massachusetts General Hospital, Boston, MA; 2Tobira 
Therapeutics, South San Francisco, CA; 3Surgery, Massachusetts 
General Hospital, Boston, MA; 4Pathology, Massachusetts General 
Hospital, Boston, MA
Background/Aim: CVC is an investigational CCR2/CCR5 
inhibitor with anti-inflammatory and antifibrotic properties, 
currently in clinical trials in adults with fibrotic NASH . CVC 
has been shown to prevent the trafficking of inflammatory 
macrophages to sites of injured hepatocytes . We used the 
choline-deficient, high fat diet (CDAHFD) model of NASH to 
further evaluate effects of CVC treatment on accumulation of 
pro-inflammatory macrophages in the NASH liver . Methods: 
Six week old C57BL/6 male mice were treated with CVC 
10mg/kg/day (N=5), 30mg/kg/day (N=5), or vehicle (N=5) 
intraperitoneally (IP) for 4 weeks . Mice were sacrificed after 4 
weeks, and serum was collected for biochemistries . A segment 
of liver was taken for histology, and the remainder yielded 
non-parenchymal cells (NPCs) using manual dispersion, colla-
genase/DNase digestion and Ficoll . These NPCs were stained 
for general macrophage markers (CD45+F4/80+CD11b+), 
including markers of bone marrow derived, infiltrating mac-
rophages (Ly6Chi) as well as M1/pro- (CD80+,CD86+) and 
M2/anti-inflammatory (CD169+,CD206+) macrophages . 
Results: After 4 weeks of diet and therapy, mice in the 30mg/
kg/day IP group experienced normalization of ALT and signif-
icant reductions in the inflammation component of the NAFLD 
activity score (NAS) . There was a trend toward decreased 
fibrosis scores in the high dose CVC group, but no significant 
difference in the steatosis component of the NAS . Mice treated 
with high dose CVC had a significant decrease in the popula-
tion of bone marrow infiltrating macrophages (Ly6C high) with 
a concomitant increase in resident macrophages . There was 
also a trend toward decreased proportions of pro-inflamma-
tory (CD80+ CD86+) macrophages and increased proportions 
of anti-inflammatory (CD169+ CD206+) macrophages when 
compared with vehicle treated mice . Conclusions:  CVC 30mg/
kg/day IP for 4 weeks : (1) decreased the inflammation compo-
nent of NAS, (2) significantly reduced the proportion of bone 
marrow infiltrating macrophages, and (3) trended toward gen-
erating an anti-inflammatory population of macrophages when 
compared with vehicle treated mice . Additional studies with 
CVC are planned to further elucidate the decreases in inflam-
matory macrophage populations in mouse models of NASH .
Disclosures:
Bryan C . Fuchs - Consulting: Collagen Medical; Grant/Research Support: Nim-
bus Therapeutics, Enanta Pharmaceuticals
Pamela Vig - Employment: Tobira; Stock Shareholder: Tobira
Eric Lefebvre - Employment: Tobira Therapeutics, Inc ., San Francisco, CA, USA
Jacinta A . Holmes - Grant/Research Support: NIH, AASLD
Raymond T . Chung - Grant/Research Support: Gilead, Mass Biologics, Abbvie, 
Merck, BMS
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1565
Role of hepatic dual-specificity phosphatase 14 
(DUSP14/MKP6) in diet-induced hepatic insulin resis-
tance and steatosis
Yan-Xiao Ji, Xiao-Jing Zhang, Hongliang Li; Wuhan University Cen-
ter for Animal Experiment/A3 Laboratory, Wuhan, China
BACKGROUND & AIMS: Dual-specificity phosphatase 14 
(DUSP14, also known as MKP6), as a MAP kinase phospha-
tase, has been implicated in T cell activation and immune 
responses, cell proliferation and hypertrophy . However, the 
physiological functions of DUSP14 on hepatic insulin resistance 
and steatosis are poorly understood . Therefore, the aim of this 
study is to characterize the role of DUSP14 in diet-induced 
hepatic insulin resistance and steatosis . METHODS: Hepato-
cyte-specific DUSP14 knockout mice, hepatocyte-specific 
DUSP14 transgenic mice are generated and subjected to a 
high-fat diet (HFD) to evaluate the effects of hepatic DUSP14 
on the regulation of hepatic insulin resistance and steatosis . 
Molecular mechanisms underlying the regulatory function of 
DUSP14 in the liver are further explored in vivo, and in palmi-
tate-challenged primary hepatocytes in vitro. RESULTS: Hepato-
cyte-specific deletion of DUSP14 aggravates HFD-induced 
glucose metabolic dysfunction, associates with impairing liver 
IRS1-Akt-GSK3β insulin signaling, increasing the expression 
of key gluconeogenesis enzymes PEPCK and G6Pase in the 
liver . Moreover, these mice exhibit severe hepatic inflammatory 
response and steatosis . However, hepatocyte-specific DUSP14 
transgenic mice display the reversed phenotype . We further 
show that DUSP14 interacts with and dephosphorylates TAK1, 
blunts hepatic IKKβ-NF-κB and MKK-JNK-IRS1307 signaling cas-
cades . Then, blocking TAK1 improves the above metabolic 
dysfunction of hepatocyte-specific DUSP14 knockout mice . 
Moreover, overexpression of DUSP14 in ob/ob (leptin-defi-
cient) mice by AdDUSP14 injection significantly inhibits the 
spontaneous glucose intolerance, insulin resistance, hepatic 
inflammatory response and steatosis . CONCLUSIONS: Hepatic 
DUSP14 negatively regulates diet-induced hepatic insulin resis-
tance and steatosis by targeting TAK1-mediated JNK/NF-κB 
signaling, which represents a potential therapeutic target for 
life style-related metabolic disorders .
Disclosures:
The following people have nothing to disclose: Yan-Xiao Ji, Xiao-Jing Zhang, 
Hongliang Li

1566
Role of 12-Lipoxygenase in a Zebrafish Model of Non 
Alcoholic Fatty Liver Disease (NAFLD)
Niharika Samala1, Holman Ted2, David Maloney3, Jerry L. 
Nadler5, Naga P. Chalasani1, Raghavendra Mirmira1, Ryan 
Anderson4; 1Medicine, Indiana University School of Medicine, 
Indianapolis, IN; 2PBSci- Chemistry and Biochemistry, University 
of California, Santa Cruz, CA; 3National Center for Advancing 
Translational Sciences, National Institutes of Health, Bethesda, 
MD; 4Pediatrics, Indiana University School of Medicine, India-
napolis, IN; 5Internal Medicine, Eastern Virginia Medical School, 
Norfolk, VA
Introduction: Oxidative, ER, and mitochondrial stresses are 
believed to play a major role in the progression of non-al-
coholic fatty liver disease (NAFLD) from simple steatosis to 
steatohepatitis . In particular, excessive 12-HETE, a pro-inflam-
matory oxidative metabolite of arachidonic acid generated by 
12-Lipoxygenase (12-LO) exacerbates these stresses, and is 
elevated in mouse models of steatohepatitis and other meta-
bolic diseases . The zebrafish presents itself as a good animal 

model to study the role of the 12-LO pathway in NAFLD due to 
its genetic and metabolic similarities with humans and due to 
its experimental advantages including genetic tractability and 
pharmacological manipulation . Aim: To evaluate the role of 
12-Lipoxygenase in a novel zebrafish model of NAFLD . Meth-
ods and Results: Larval stage zebrafish were fed a high fat diet 
(HFD) by intermittently immersing them in a 5% chicken egg 
yolk solution . Confocal microscopy after C14-BODIPY stain-
ing showed lipid accumulation in the peri-nuclear regions of 
hepatocytes in HFD-fed but not in normal diet-fed zebrafish 
(Image) . 12-HETE levels were significantly elevated in HFD-
fed animals as measured by immunosorbent assay . We que-
ried a panel of eicosanoids by Liquid Chromatography/ Mass 
Spectroscopy and found that only 12-HETE was significantly 
elevated in HFD-fed zebrafish . Expression of genes, relevant to 
oxidative stress, inflammation and ER stress, il1, tnf, atf4 and 
alox12 were increased in HFD-fed zebrafish . Treatment with 
12-LO inhibitors decreased 12-HETE levels in HFD-fed animals . 
Conclusion: Zebrafish fed a HFD develop fatty liver and have 
significantly increased levels of 12-HETE and genes contribut-
ing to oxidative stress . 12-LO inhibitors decrease the levels of 
12-HETE in HFD-fed zebrafish .

Confocal microscopy images of live zebrafish fed a normal or 
high fat diet .

Disclosures:
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1567
Targeting Mitochondrial Pyruvate Metabolism to Ame-
liorate Hepatic Fibrosis in a Mouse Model of NASH
Kyle McCommis1, William McDonald2, Jerry Colca2, Brian N. 
Finck1; 1Internal Medicine, Washington University, St. Louis, MO; 
2Metabolic Solutions, Kalamazoo, MI
Nonalcoholic steatohepatitis (NASH) is highly prevalent in 
obese individuals and resultantly, is emerging as an import-
ant public health problem . Insulin-sensitizing thiazolidinedi-
ones have shown promise for treating NASH, but their use has 
raised concerns due to dose-limiting side effects . Recently, we 
have shown that a novel insulin sensitizer, MSDC-0602, binds 
and inhibits the mitochondrial pyruvate carrier (MPC) (Colca 
et al ., PLoS ONE 2013; McCommis et al ., Cell Metabolism 
2015) . The MPC mediates a key step in intermediary metabo-
lism and is composed of MPC1 and MPC2 proteins . Given the 
known connection between insulin resistance and NASH, we 
evaluated the efficacy of the insulin-sensitizing MSDC-0602 
or genetic deletion of MPC2 in hepatocytes to treat NASH 
in mice fed a diet rich in trans-fat, fructose, and cholesterol 
(HTF-C) . In the first study, mice were fed low fat/fructose/
cholesterol diet or HTF-C diet with or without MSDC-0602 for 
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16 weeks (MSDC-0602 treatment started after 4 weeks on 
the diet) . Hepatic steatosis was increased by HTF-C diet com-
pared to control and this was not attenuated by MSDC-0602 . 
However, treatment with this compound improved glucose 
tolerance and plasma ALT/AST concentrations, which were 
increased by HTF-C diet . MSDC-0602 significantly decreased 
liver gene expression markers of hepatic stellate cell activa-
tion and fibrotic scar formation, which were also induced by 
HTF-C diet . To determine if MSDC-0602 could reverse hepatic 
injury caused by HTF-C, in a second experiment, mice were 
switched to HTF-C containing MSDC-0602 for 3 weeks after 
16 weeks on HTF-C diet . MSDC-0602 again improved plasma 
ALT/AST concentrations and histologic and molecular markers 
of stellate cell activation and fibrosis, suggesting that MSDC-
0602 can reverse pre-existing hepatic fibrosis . Liver-specific 
MPC2 knockout (LS-Mpc2-/-) mice also exhibited lower plasma 
ALT concentrations and fibrotic gene expression on the HTF-C 
diet . Consistent with MPC2 mediating the beneficial effects of 
MSDC-0602 in liver, treatment with this compound produced 
no further effect on liver injury markers in LS-Mpc2-/- mice . We 
speculate that inhibition of MPC2 in hepatocytes produces a 
paracrine signal that suppresses stellate cell activation since 
MPC2 was not deleted in stellate cells of LS-Mpc2-/- mice and 
yet they were protected from fibrogenesis . Experiments are 
ongoing to identify these mediators . Nevertheless, the present 
data demonstrate that targeting the MPC in liver is a viable 
option to attenuate hepatic insulin resistance and treat NASH .
Disclosures:
William McDonald - Employment: Metabolic Solutions Development Co .; Stock 
Shareholder: Metabolic Solutions Development Co .
Jerry Colca - Board Membership: Metabolic Solutions Development Co .; Stock 
Shareholder: Octeta
The following people have nothing to disclose: Kyle McCommis, Brian N . Finck

1568
EDP-305, A Novel and Highly Potent Farnesoid X 
Receptor Agonist, Exerts Favorable Effects on Lipid 
Metabolism In Vitro
Yang Li, Mary D. Chau, Guoqiang Wang, Yat Sun Or, Lijuan 
Jiang; Enanta Pharmaceuticals, Inc, Watertown, MA
Background: One of the reported side effects following obeti-
cholic acid (OCA) treatment in healthy volunteers and NASH 
patients was dyslipidemia, which was exhibited by elevated 
levels of LDL-C and reduced levels of HDL-C in plasma . Herein, 
the effects of EDP-305, a novel and highly potent farnesoid X 
receptor (FXR) agonist, on lipid metabolism were evaluated 
side-by-side with OCA . Methods: Human hepatoma Huh7 .5 
cells were treated with DMSO, OCA, or EDP-305, in a series 
of 1:3 or 1:4 dilutions, with the highest concentration at 1μM . 
Gene expression was quantified by RT-PCR . Fluorescent mole-
cule BODIPY labeled LDL-C was used in the LDL-C uptake assay . 
Triglyceride (TG) accumulation was induced by the addition of 
palmitate for 4 hours and quantified using the Wako diag-
nostic kit . Results: In Huh 7 .5 cells, EDP-305 stimulated a sta-
tistically significant dose-dependent increase in LDL receptor 
(LDLr) expression, while OCA had no significant effects on 
expression, when compared to the DMSO control . At concen-
trations close to their respective EC50 value (16nM and 1μM, 
respectively), EDP-305 significantly increased LDLr expression 
by 30%, while OCA decreased LDLr expression by 10% . At the 
concentration of 0 .5μM, EDP-305 treatment resulted in a 26% 
elevation in LDL uptake by hepatocytes, whereas OCA had no 
effect on LDL uptake . Additionally, EDP-305 dose-dependently 
decreased expression of apolipoprotein C3 (apoC3), an inhib-
itor of lipoprotein lipase, and exhibited better potency than 

OCA in the concentration range of 12 to 1000 nM . More-
over, EDP-305 dose-dependently decreased hepatic lipase 
expression, while OCA had no effect . When co-treated with a 
lipogenic inducer, TO901317, EDP-305 significantly reduced 
the expression of genes involved in TG synthesis . More spe-
cifically, EDP-305 significantly decreased the expression of 
sterol regulatory element-binding protein 1c (SREBP1c) and 
stearoyl CoA desaturase 1(SCD1), by 50% and 60%, respec-
tively . In palmitate-treated cells, treatment with EDP-305 dose 
dependently decreased TG accumulation . More specifically, 
treatment with EDP-305 decreased the levels of TG such that 
they were comparable to the basal levels found in hepato-
cytes . Conclusions: EDP-305 positively affects the endogenous 
lipid profile in vitro, by potentially increasing LDL clearance 
via up-regulation of LDLr . Moreover, EDP-305 can potentially 
reduce HDL degradation by down-regulating the expression of 
hepatic lipase . In addition to its positive effects on lipoprotein 
metabolism, treatment with EDP-305 attenuates TG accumula-
tion in palmitate-treated cells .
Disclosures:
Mary D . Chau - Employment: Enanta Pharmaceuticals, Inc
Yat Sun Or - Employment: Enanta Pharmaceuticals, Inc, Enanta Pharmaceuticals, 
Inc
Lijuan Jiang - Employment: Enanta Pharmaceuticals, Inc
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1569
EP-024297, A Novel and Selective Farnesoid X Receptor 
Agonist, Exhibits High Potency and Efficacy In Vitro and 
In Vivo
Mary D. Chau, Yang Li, Guoqiang Wang, Yat Sun Or, Lijuan 
Jiang; Enanta Pharmaceuticals, Inc, Watertown, MA
Background: Nonalcoholic steatohepatitis (NASH) is becoming 
a major global health burden, with increasing prevalence and 
incidence worldwide . To date, there has been no approved 
therapy for the treatment of NASH . Farnesoid X Receptor (FXR) 
has emerged as a pharmacological target for NASH . Obe-
ticholic acid (OCA), an FXR agonist, is in Phase III clinical 
trials for the treatment of NASH . Methods: EP-024297, an FXR 
agonist, and OCA were tested side-by-side for potency (EC50) 
and efficacy using a chimeric FXR reporter assay in Chinese 
hamster ovary cells . Activation of TGR5 was assessed by mea-
suring cellular levels of cyclic adenosine monophosphate using 
a competitive immunoassay . The human hepatoma cell line, 
Huh7, was treated with EP-024297 or OCA at various concen-
trations . The in vivo activity of EP-024297 was determined in 
C57BL/6 mice treated by oral gavage with compounds at the 
indicated doses for three days . Gene expression analysis was 
determined by RT-PCR . Results: EP-024297 was 20,000-fold 
more potent than OCA (EC50: 527 nM) in the FXR reporter 
assay with an EC50 value of 0 .026 nM . EP-024297 had min-
imal activity against TGR5, whereas OCA activated TGR5 . 
EP-024297 induced a dose-dependent increase in expression 
of the FXR target gene, small heterodimer partner (SHP), in 
Huh7 cells, with significantly greater potency and efficacy than 
OCA . EP-024297 induced a maximal 11-fold increase in SHP, 
compared to 6-fold with OCA treatment . At 0 .03 nM, close to 
the EC50 value for EP-024297 in the reporter assay, EP-024297 
induced a 4-fold increase in SHP expression, whereas OCA 
had no effect . EP-024297 treatment in vivo induced a dose-de-
pendent increase in Shp and fibroblast growth factor 15 
(Fgf15) gene expression in the ileum . At a dose of 0 .1 mg/
kg, EP-024297 significantly increased Shp and Fgf15 expres-
sion by 20-fold and 6-fold, respectively . In addition, in the 
liver, 0 .1 mg/kg of EP-024297 treatment induced changes in 
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expression of Shp and Cyp7a1 . Conclusions: EP-024297 is a 
highly potent FXR agonist with minimal activity against TGR5 . 
OCA showed dual-agonist activity against both FXR and TGR5 . 
EP-024297 was 20,000 fold more potent than OCA in FXR 
activation . Consistent with reporter assay results, EP-024297 
demonstrated significantly greater potency and efficacy than 
OCA in the regulation of FXR target genes in bile acid metab-
olism .
Disclosures:
Mary D . Chau - Employment: Enanta Pharmaceuticals, Inc
Yat Sun Or - Employment: Enanta Pharmaceuticals, Inc, Enanta Pharmaceuticals, 
Inc
Lijuan Jiang - Employment: Enanta Pharmaceuticals, Inc
The following people have nothing to disclose: Yang Li, Guoqiang Wang

1570
Sphingosine 1-Phosphate (S1P)/S1P Receptor 2/3 
Mediates M1 Type Polarization of Bone Marrow-De-
rived Monocytes/Macrophages in Non-alcoholic Steato-
hepatitis
Jingjing Yang, Le Yang, Lei Tian, Weiyang Li, Lin Yang, Liying Li; 
Department of Cell Biology, Capital Medical University, Beijing, 
China
Background/Aims: Macrophage is the major population of 
innate immune cells and has emerged as a key role in liver 
injury, including non-alcoholic steatohepatitis (NASH) . Our 
previous studies have shown that the infiltration of bone mar-
row (BM)-derived monocytes/macrophages (BMMs) was sig-
nificantly increased in mouse damaged liver treated by bile 
duct ligation, and the infiltration and activation of BMMs were 
mediated by sphingosine-1-phosphate (S1P)/S1P receptor 
(S1PR)2/3 . However, the role of S1P/S1PRs in BMM polar-
ization in the pathogenesis of NASH remains unclear . Meth-
ods: RT qPCR or Western blot analysis for the expression of 
S1PRs, M1 macrophage marker (CD86), and the M1-related 
inflammation factors, such as iNOS, TNFa, CCL-4, MCP-1, 
IL12-p70 and IFN-γ, were performed in liver tissue or cultured 
primary BMMs after the treatment with selective S1PR2/3 
antagonists or specific S1PRs siRNA . In vivo, the chimera mice, 
which BM cells were labelled with EGFP, were fed with methi-
onine-choline-deficient and high-fat (MCDHF) diet to induce 
NASH, together with or without the administration of S1PR2/3 
antagonists for 1, 2, 3, 7, 14, 28 day, thereafter M1 type of 
BMMs in liver tissue were examined by flow cytometry, and 
the degree of inflammation and steatosis were evaluated by 
RT qPCR, cytometric bead array and histology . Results: There 
were the dynamic changes of M1 genes and S1PRs from day 
1 to day 28 in MCDHF-induced injured liver . S1PR2/3 mRNA 
expressions in liver were significantly up-regulated with the 
pathogenesis of NASH, whereas the expression of S1PR1 was 
unchanged during this process . Meanwhile, the mRNA expres-
sion of CD86 and M1-related inflammation factors was also 
increased at the early injured period and almost all of them 
reached peak at 2 weeks . Moreover, S1PR2/3 mRNA lev-
els were positively correlated with the increased expression 
of CD86 in liver . In the chimeric murine model, blockade of 
S1PR2/3 with antagonists decreased the amount of BM-de-
rived M1 cells (CD86+/EGFP+) in damaged liver (from 10 .9% 
to 6 .4% or 5 .1%, respectively) . Furthermore, antagonists of 
S1PR2/3 reduced mRNA and protein levels of M1-related 
inflammatory factors in MCDHF-treated mice, and attenuated 
hepatic inflammation and steatosis . In vitro, S1P triggered M1 
type polarization of BMMs via S1PR2/3, as their siRNA or 
antagonists reduced M1 genes’ expression . Furthermore, PTX 
(inhibitor of G(a)i/o) or PD-98059 (inhibitor of ERK) prevented 

S1PR2/3-mediated M1 type polarization of BMMs, and S1P-in-
duced ERK activation was inhibited by antagonists of S1PR2/3 
or PTX, respectively . Conclusion: S1P/S1PR2/3 plays a key 
role in regulating M1 type polarization of BMMs in NASH .
Disclosures:
The following people have nothing to disclose: Jingjing Yang, Le Yang, Lei Tian, 
Weiyang Li, Lin Yang, Liying Li

1571
Adiponutrin (rs738409) gene polymorphisms increase 
the risk and progression of nonalcoholic steatohepatitis 
(NASH) in Asian Indians
Manvi Vernekar1, Sachet Chandak2, Nirali Shah3, Sunil Parekh3, 
Deepak N. Amarapurkar2; 1Food Engineering and Technology 
Department, Institute of Chemical Technology, Mumbai, India; 
2Gastroenterology Department, Bombay Hospital and Medical 
Research Centre, Mumbai, India; 3Hematology Laboratory, Mum-
bai, India
Nonalcoholic fatty liver disease (NAFLD) is a spectrum of dis-
eases ranging from simple steatosis, steatohepatitis, fibrosis and 
cirrhosis . NAFLD like other complex diseases is an end result 
of environmental and genetic factors . Gene polymorphisms 
of the adiponutrin (patatin-like phospholipase domain-contain-
ing 3 PNPLA3) gene have been implicated in the suscepti-
bility and progression of NAFLD . rs738409 polymorphism 
of PNPLA3 gene, in particular, has been studied mainly in 
Caucasians and to some extent in Asians and Africans . How-
ever, there are sparse studies reporting a positive association 
of PNPLA3 rs738409 polymorphism with NAFLD/NASH in 
the Asian Indian population . Methods: In a prospective study 
150 patients were recruited with NAFLD/ NASH diagnosed 
on the basis of imaging, exclusion of other liver diseases and 
liver biopsy in case of doubt . 120 controls were evaluated 
on clinical, liver biochemistry and imaging parameters . Insti-
tutional ethics committee approval was obtained and all sub-
jects gave written informed consent . The grading of severity of 
liver disease was done on the basis of NAFLD fibrosis score, 
imaging, endoscopy and liver histology whenever available . 
Disease severity was NAFLD (n = 111 males 70%, mean age: 
42±10), NASH (n = 8 males 71% mean age: 46 .±16), and 
NASH with cirrhosis (n = 31 males 67%, mean age: 58±9) . 
rs738409 gene polymorphism was analyzed by polymerase 
chain reaction-restriction fragment length polymorphism . Gen-
otype frequencies of cases and controls were compared by 
chi-square test . Logistic regression analysis was employed 
for testing association of genotypes with disease status after 
adjusting for confounding variables . Results: G/G genotype 
frequency was significantly higher at 21 .95% in NAFLD (nor-
mal ALT), 41 .37% NAFLD (elevated ALT), 85 .71% in NASH 
and 51 .72% in NASH cirrhosis as compared to 9 .16% in 
controls (p value <0 .01) . G/G genotype showed significant 
association with NAFLD/NASH even after adjusting for con-
founding variables like age, sex, BMI, dyslipidemia, diabetes 
(additive model; p <0 .001, OR 4 .213 95%CI 1 .62-10 .92) . 
Conclusion: Adiponutrin (rs738409) gene polymorphism is sig-
nificantly associated with NASH . The G/G genotype increases 
the susceptibility and progression of NASH in Asian Indian 
population .

Characteristics of subjects
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The following people have nothing to disclose: Manvi Vernekar, Sachet Chan-
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1572
Butyrate induces ROS-mediated apoptosis via modula-
tion of miR-22/SIRT-1 pathway in Hepatoma cells
Kishor Pant, Ajay K. Yadav, Parul Gupta, Rakibul Islam, Aish-
warya Jain, Senthil K. Venugopal; Faculty of Life Sciences and 
Biotechnology, South Asian University, New Delhi, India
Background: Butyrate is a short chain fatty acid produced by 
the gut microbiota during the fermentation of dietary fibres or 
fermentable sugars . Butyrate is known as a class IV histone 
deacetylase inhibitor and an apoptosis inducer . Hence, we 
hypothesized that butyrate might induce apoptosis in hepa-
toma cells via miRNA-22 . Methods: Huh-7 cells were trans-
fected using miR-22 or anti-miR-22 oligos with or without 5mM 
butyrate . The cells were collected for either RNA or protein 
isolation and were used for various assays . Cell proliferation 
was done using ATP (Cell titter blue assay promega) and MTT 
assays . Western blotting was performed for akt, p-akt, gsk3, 
β-catenin, caspase-3, bcl-2, SIRT-1, and β-actin . Real time 
PCR was performed to determine the intracellular expression 
of miRNAs . Reactive oxygen species (ROS) production was 
determined by H2DCHF-DA staining and quantitated . Apop-
tosis was measured by TUNEL assay and Annexin V staining . 
Results: Incubation of Huh7 cells with 5 mM butyrate induced 
a 8-fold increase in the intracellular expression of miR-22 . 
SIRT-1 was found to be a target of the miR-22, and there was 
a 85% decrease in the expression of SIRT-1 with the transfec-
tion of cells with miR-22 . The expression of SIRT-1 was inhib-
ited by butyrate (to 66%), which was significantly restored 
upon incubating cells with both butyrate and anti-miR-22 . The 
apoptotic signalling cascade was found that cleaved caspase-9 
and cleaved caspase-3 expression was increased to 14-fold 
and 16-fold respectively in miR-22 transfected cells . Apoptosis 
induction was found to be increased by 39-fold upon incuba-
tion with 5 mM butyrate, while this induction was significantly 
inhibited by the incubation of cells with either both butyrate 
and N-acetyl cysteine (11 .7 fold compared to control) or butyr-
ate and anti-miR-22 (22 .7 fold compared to control) . ROS was 
induced upon incubation with either butyrate alone (28 .6-fold 
increase) or miR-22 alone (27-fold increase) . When cells were 
incubated with both butyrate and anti-miR-22 the ROS level 
was significantly inhibited . The proliferation of the Huh-7 cells 
was decreased to 60 .6% in butyrate incubated cells . Western 
blot results showed that there was a significant decrease in 
p-akt and β-catenin, while PTEN and GSK3-β were increased 
with butyrate treatment . Conclusion: Butyrate inhibited SIRT-1 
expression via inducing miR-22 expression . This decreased 
SIRT-1 resulted in decreased proliferation and increased apop-
tosis in hepatoma cells .
Disclosures:
The following people have nothing to disclose: Kishor Pant, Ajay K . Yadav, Parul 
Gupta, Rakibul Islam, Aishwarya Jain, Senthil K . Venugopal

1573
Apg2 is a key determinant of hepatic steatosis by regu-
lating AMPK activity
Hiroshi Ishiba, Kanji Yamaguchi, Tasuku Hara, Yuya Seko, Akira 
Okajima, Hiroyoshi Taketani, Atsushi Umemura, Taichiro Nishi-
kawa, Michihisa Moriguchi, Yoshio Sumida, Kohichiroh Yasui, 
Yoshito Itoh; Gastroenterology, Kyoto prefectural university of med-
icine, Kyoto, Japan
Background & Aim: ATP and peptide-binding protein in germ 
cells (Apg2, also called Heat shock protein A4), a member 
of Heat shock protein (HSP) 110 family is observed in vari-
ous organs and induced by various stress . We have reported 
Apg2 has a chaperone-like activity similar to Hsp110 and is 
expressed much in human hepatocellular carcinoma (Gotoh 
K ., et al . FEBS 2004) . However, the function of Apg2 in Non 
Alcoholic Fatty Liver Disease (NAFLD) remains still unclear . In 
this study, to clarify the role of Apg2 in NAFLD, we investigated 
high fat diet (HFD)-induced liver steatosis in Apg2-deficient 
mice and wild type mice . Methods: Twenty male wild type and 
Apg2-deficient mice were fed HFD for two or twelve weeks . At 
the end of treatment, we evaluated body weight(BW), liver/
BW ratio, Oil red O and imunohitochemical staining of Apg2 
on the liver sections and liver triglyceride contents . Serum 
glucose, free fatty acid, total cholesterol ALT values, gene 
expression and proteins related with hepatic lipid and glucose 
metabolism were also examined . To further assess the effect of 
hepatic Apg2 expression on developing obesity and hepatic 
lipid accumulation, six Apg2-dificient mice were administrated 
control or mouse Apg2 expression plasmids intravenously by 
hydrodynamics-based transfers ion every four weeks and fed 
HFD for twelve weeks . Results: HFD for twelve weeks induced 
obesity and liver steatosis in wild type mice but not in Apg2 
deficient mice . Apg2-expressed hepatocytes were located in 
peri-central vein area and exhibited lipid droplets in wild type 
mice . Liver triglyceride content was significantly decreased and 
Oil red O staining showed the amelioration of liver steatosis 
in Apg2 deficient mice . Consistently, HFD-induced elevation 
of serum t-cholesterol and ALT values were clearly improved 
with enhanced phosphorylation levels of AMPKa in Apg2 
deficient mice . Moreover, in Apg2 deficient mice fed HFD for 
two weeks, hepatic mRNA levels of SREBP1c, FAS and ACC 
expression were significantly decreased with increasing phos-
phorylated AMPK compared to wild type mice . In addition, 
hepato-specific overexpression of Apg2 in Apg2 deficient mice 
restored obesity and liver steatosis via decreasing phosphory-
lated AMPKa and promoting ubiquitination and degradation 
of LKB1 . Conclusions: Hepatic Apg2 expression promotes liver 
steatosis via the inhibition of LKB1-AMPK signaling and upreg-
ulation of lipogenesis gene expression . These results demon-
strate that regulation of Apg2 activities is a therapeutic target 
of NAFLD with insulin resistance .
Disclosures:
Yoshito Itoh - Grant/Research Support: Merk Sharp & Dohme, Bristol-Myers 
Squibb Company, Gelaed Sciences Inc, Abbvie Inc ., ONO PHARMACEUTICAL 
CO ., LTD, Eisai Co ., Ltd ., DAIICHI SANKYO COMPANY, LIMITED, Astellas 
Pharma Inc ., Takeda Pharmaceutical Company Limited ., AJINOMOTO PHARMA-
CEUTICALS CO .,LTD ., Sumitomo Dainippon Pharma Co ., Ltd ., FUJIFILM Medical 
Co ., Ltd ., Otsuka Pharmaceutical Co ., Ltd .; Speaking and Teaching: Merk Sharp 
& Dohme, Bristol-Myers Squibb Company, Gelaed Sciences Inc, Abbvie Inc .
The following people have nothing to disclose: Hiroshi Ishiba, Kanji Yamaguchi, 
Tasuku Hara, Yuya Seko, Akira Okajima, Hiroyoshi Taketani, Atsushi Umemura, 
Taichiro Nishikawa, Michihisa Moriguchi, Yoshio Sumida, Kohichiroh Yasui
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1574
The GLP-1 analogue, liraglutide, reduces NAFLD Activ-
ity Score and Fibrosis Stage and improves metabolic 
parameters in a diet-induced obese mouse model of 
biopsy-confirmed nonalcoholic steatohepatitis (NASH)
Kirstine S. Tølbøl, Sanne Skovgaard Veidal, Sanne M. Knudsen, 
Helle K. Erichsen, Maria N. Kristiansen, Jacob Jelsing, Niels 
Vrang, Michael Feigh; Gubra, Hørsholm, Denmark
Aim: To determine the chronic treatment efficacy of the glu-
cagon-like peptide-1 (GLP-1) analogue liraglutide, which is 
approved for the treatment of obesity and type 2 diabetes, in a 
diet-induced obese mouse model of nonalcoholic steatohepatitis 
(DIO-NASH) displaying features observed clinically as NAFLD 
Activity Score (NAS), Fibrosis Stage and metabolic relevant 
parameters . Methods: Male C57BL/6J mice were maintained 
on a diet high in trans-fat (60% fat), fructose (22%) and choles-
terol (2%) (n=22), or regular rodent chow (n=10) for 26 weeks . 
A liver biopsy was performed for histological assessment of 
individual disease progression . On the basis of steatosis score 
of 2-3 and fibrosis score of 1-2, the DIO-NASH animals were 
randomized into two groups for additional 8 weeks of treat-
ment; DIO-NASH mice receiving either liraglutide (0 .4 mg/
kg, SC, QD) or vehicle (PBS w/ 0 .1% BSA, SC, QD) whereas 
the chow group was receiving vehicle . Metabolic parameters 
(body weight, body composition, food intake, glucose toler-
ance and plasma lipids), hepatic parameters (liver weight, 
plasma liver enzymes, hepatic lipid and hydroxyproline con-
tent) were measured, with blinded histological assessment for 
delta assessments of NAS components (steatosis, inflammation, 
ballooning degeneration) in conjunction with fibrosis stage 
being the primary endpoints . Results: The DIO-NASH mouse 
model exhibited key features of NASH (hepatosteatosis, inflam-
mation, ballooning, and fibrosis) together with elevation of liver 
enzymes in the context of metabolic disease (mild hyperglyce-
mia, hyperinsulinemia and glucose intolerance) . Eight weeks 
of treatment with liraglutide improved body weight, adiposity, 
glucose intolerance, plasma liver enzymes, plasma cholesterol 
as well as hepatic lipid and collagen (≈30 %, p<0 .05) content . 
Importantly, liraglutide significantly decreased hepatosteatosis 
by approximately 50 % (p<0 .001) and reduced NAS with 
approximately 2 points from the baseline assessment . Further-
more, a reduction of 0 .7 in liver fibrosis stage from baseline 
was observed . Conclusion: The GLP-1 analogue, liraglutide, 
improved metabolic parameters and alleviated key hallmarks 
of NASH including reversal of liver fibrosis in a novel diet-in-
duced obese mouse model of biopsy-confirmed NASH . These 
findings introduce the GLP-1 analogue, liraglutide, as a novel 
pharmacological agent in NASH .
Disclosures:
Kirstine S . Tølbøl - Employment: Gubra
Maria N . Kristiansen - Employment: Gubra
Jacob Jelsing - Stock Shareholder: Gubra ApS
Niels Vrang - Consulting: MedImmune, Intercept Pharmaceuticals, Novo Nordisk 
; Stock Shareholder: Gubra
The following people have nothing to disclose: Sanne Skovgaard Veidal, Sanne 
M . Knudsen, Helle K . Erichsen, Michael Feigh

1575
Activation of autophagy attenuates alcohol-LPS-induced 
hepatic steatosis and injury through MD2 associated 
TLR4 signaling
Xiaoxia Kong1, Ying Yang1, Tuo Shao1, Craig McClain1,2, Wenke 
Feng1; 1Medicine/GI, University of Louisville, Louisville, KY; 2Rob-
ley Rex VAMC, Louisville, KY
Alcoholic liver disease (ALD) is one of the major causes of 
death in the US . However, only about 25 percent of exces-
sive alcohol drinkers develop ALD . Autophagy is a lysosomal 
degradation process that degrades damaged organelles and 
proteins, and serves as a protective mechanism in response 
alcohol exposure . Alcohol exposure alters gut microbiota and 
decreases intestine barrier function leading to an increased 
translocation of bacteria and their products (mainly lipopoly-
saccharide, LPS) into the liver . This, in turn, activates the innate 
immune system through several pattern recognition receptors 
including TLRs, CD14 and MD2 . The objective of this study 
was to determine the mechanism by which activation of auto-
phagy protects the liver from alcohol induced injury involving 
the TLR4/MD2 signaling pathway . Male C57BL6 mice were 
administered the Lieber DeCarli liquid diet containing 5% eth-
anol for 10 days followed by an LPS injection at a dose of 10 
mg/kg I .P . Six hours later, the mice were sacrificed for anal-
ysis . Rapamycin was administered at a dose of 2 mg/kg one 
day before LPS injection . Ten-day-alcohol feeding moderately 
increased hepatic fat accumulation and liver injury, while LPS 
treatment significantly enhanced these effects as demonstrated 
by Oil red O staining of liver tissues, liver triglyceride levels, 
hepatic inflammatory cytokine expression and serum trans-
aminase levels . Interestingly, as expected, alcohol exposure 
activated hepatic autophagy which was inhibited by LPS injec-
tion as indicated by LC3 staining . Rapamycin administration 
decreased EtOH-LPS-induced hepatic steatosis and injury along 
with autophagy activation . EtOH-LPS-increased NFκB pro-in-
flammatory signaling and Cyp2E1 associated oxidative stress 
were also decreased by rapamycin . Importantly, we found that 
autophagy activation by rapamycin markedly lowered EtOH-
LPS-increased hepatic protein expression of TLR4 and MD2, 
and decreased the binding of MD2 to TLR4 . These in vivo 
results were confirmed in Raw264 .7 cell culture, suggesting 
that hepatic macrophages are likely involved in the protec-
tive process . Taking together, our results demonstrated that 
increased LPS, which is known as a “second hit”, decreases the 
protective effect of EtOH-induced autophagy, and activation of 
autophagy by rapamycin protects against EtOH-LPS-induced 
hepatic fat accumulation and liver injury through decreasing 
MD2 associated TLR4 activation .
Disclosures:
The following people have nothing to disclose: Xiaoxia Kong, Ying Yang, Tuo 
Shao, Craig McClain, Wenke Feng

1576
Comparison of Obeticholic Acid and GFT505 (Elafi-
branor) for Treatment of Non-Alcoholic Steatohepatitis 
(NASH) in a Human In Vitro Surrogate System
Ryan E. Feaver1, Banumathi K. Cole1, Mark Lawson1, Rob-
ert Figler1, Arun J. Sanyal2, Brian R. Wamhoff1, Ajit Dash1; 
1HemoShear Therapeutics, Charlottesville, VA; 2Internal Medicine/
Division of Gastroenterology, Hepatology and Nutrition, Virginia 
Commonwealth University, Richmond, VA
INTRODUCTION: Non-alcoholic fatty liver disease (NAFLD) 
impacts a large portion of the world population (30%) and can 
progress to more serious conditions, including nonalcoholic 
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steatohepatitis (NASH), cirrhosis, and cancer . Currently there 
are no approved therapies for NASH, but two compounds with 
different mechanisms of action are currently in Phase 3 clini-
cal trials—Obeticholic Acid (OCA, FXR-agonist) and GFT505 
(Elafibranor, PPARα/δ-agonist) . AIM: To gain a mechanistic 
understanding of the ability of these compounds to impact path-
ways known to be relevant for development of NASH, we 
utilized a human in vitro surrogate system . METHODS: We 
have previously described an in vitro model of a 3-dimensional 
hepatocyte culture where cell structure, polarity, and function 
are preserved under conditions mimicking hepatic sinusoidal 
slow . This model has been further refined by co-culturing pri-
mary human hepatocytes with primary human hepatic stellate 
cells and macrophages . To promote a NASH-like phenotype, 
the perfused media contained risk factors (elevated glucose, 
insulin, and free fatty acids) at higher levels than healthy con-
trols based on increased plasma levels reported clinically . 
Functional and transcriptomic responses to OCA (10uM) and 
GFT505 (10uM) treatment were evaluated relative to the vehi-
cle control within lipotoxic milieu conditions . RESULTS: There 
was strong evidence for on-target effects of OCA, including 
increased FGF19 secreted protein and increased expression 
of FXR-dependent genes . Likewise, GFT505 showed strong evi-
dence for activation of PPARα/δ-dependent genes involved in 
lipid metabolism . Both treatments were found to have broad 
beneficial effects across a number of pathways identified by 
transcriptomic analysis; however, OCA tended to better sup-
press pathways associated with early-stage NASH, such as glu-
coneogenesis, while GFT505 inhibited genes associated with 
later-stage NASH, including collagen synthesis and apoptosis . 
One key differentiator between the two compounds was that 
GFT505 was more effective in reducing steatosis in hepatocytes 
(as measured by nile red staining) . CONCLUSION: GFT505 
and OCA were both found to inhibit pathways associated with 
NASH in a model of human lipotoxic stress . Key differences in 
pathway level responses may suggest that the two compounds 
are best suited for therapeutic intervention at different points 
along the spectrum of fatty liver disease .
Disclosures:
Ryan E . Feaver - Employment: HemoShear Therapeutics
Banumathi K . Cole - Employment: HemoShear, LLC
Mark Lawson - Employment: Hemoshear
Robert Figler - Employment: HemoShear Therapeutics
Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, Gilead, 
Genfit, Abbott, Ikaria, Exhalenz, Pfizer, Novartis; Consulting: Salix, Immuron, 
Exhalenz, Nimbus, Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD 
Pharma, Islet Sciences, Hemoshear; Grant/Research Support: Salix, Genentech, 
Intercept, Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Con-
tractor: UpToDate, Elsevier; Management Position: Sanyal Biotechnology
Brian R . Wamhoff - Stock Shareholder: HemoShear, LLC
The following people have nothing to disclose: Ajit Dash

1577
Chronic administration of the anti-HIV drugs efavirenz 
and rilpivirine decreases hepatic steatosis and fibro-
genic response in a mouse model of NAFLD
Alberto Marti-Rodrigo1, Fernando Alegre1,2, Miriam Polo1,2, Maria 
Miralles-Molina1,2, Nadezda Apostolova1, Juan V. Esplugues1,2, 
Ana Blas-García1,2; 1Departamento de Farmacología, Facultad de 
Medicina, Universidad de Valencia-CIBERehd, Valencia, Spain; 
2FISABIO-Hospital Universitario Dr. Peset, Valencia, Spain
Background: Non-alcoholic Fatty Liver Disease (NAFLD) is one 
of the most frequent causes of hepatic disease, and its inci-
dence is higher in HIV patients due to the viral infection and 
the chronic exposure to antiretroviral therapy . The role of these 
drugs in NAFLD has not yet been clarified, but some of them 

have been associated with hepatotoxicity . Efavirenz (EFV), one 
of the most widely used antiretrovirals, induces mitochondrial 
dysfunction, endoplasmic reticulum stress and metabolic and 
inflammatory changes in hepatocytes . Aims: To characterize 
the effects of the non-nucleoside reverse transcriptase inhibitors 
EFV and rilpivirine (RPV) in the progression of NAFLD in a 
mice model . Material and Methods: C57BL/6 mice were fed 
a normal diet (ND) or high fat diet (HFD, 59% fat) as a model 
of NAFLD (12 weeks) . EFV and RPV were administered daily 
(p .o .) to the mice using dosages equivalent to those in HIV 
patients, and a weekly control was carried out . Serum levels 
of lipid metabolic parameters were measured, and hepatic 
expression of specific markers of inflammation (Caspase-1, 
NLRP3, IL1β, IκBα), lipid accumulation (ADFP, PPARγ) and 
fibrogenesis (Col-1, αSMA, TIMP-1, TGFβ, MMP2 and Vimen-
tin) were analysed by qPCR and Western Blot . Different histo-
logical analyses were performed to determine lipid infiltration 
(haematoxylin and eosin) and fibrogenesis (sirius red) . Results: 
HFD-fed mice showed an increase in their total and hepatic 
weight in comparison with ND-fed mice . EFV decreased total 
weight in both groups . With respect to lipid metabolism, this 
compound increased total serum cholesterol levels and reduced 
liver lipid content and hepatic expression of ADFP and PPARγ . 
EFV also significantly decreased expression of fibrogenic 
genes and collagen deposition in both ND and HFD groups . 
Moreover, the drug modulated the expression of pro-inflamma-
tory markers (cytokines, Caspase-1 and NLRP3) and the activity 
of Caspase-1, exerting clear anti-inflammatory actions in HFD-
fed mice . RPV-induced effects in inflammatory and fibrogenic 
responses were similar to those exerted by EFV . Conclusions: 
EFV and RPV did not aggravate the progression of NAFLD 
in this in vivo model; in fact, the drugs had an unexpected 
anti-fibrogenic, anti-inflammatory, and anti-adipogenic effect 
in the liver . Although further studies are needed to characterize 
the specific effects of these drugs in different hepatic cellular 
populations, these preliminary results may help to select the 
most appropriate combinations of antiretrovirals in HIV-infected 
patients with particular susceptibility to liver diseases .
Disclosures:
Juan V . Esplugues - Advisory Committees or Review Panels: Abbvie, Gilead; 
Speaking and Teaching: MSD, AstraZeneca, Pfizer
The following people have nothing to disclose: Alberto Marti-Rodrigo, Fernando 
Alegre, Miriam Polo, Maria Miralles-Molina, Nadezda Apostolova, Ana Blas-
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Endoglin Antibody Reduces the NAFLD Activity Score in 
the STAM Model of NASH and Reduces Liver Fibrosis 
Following Carbon Tetrachloride Treatment
charles theuer; TRACON Pharma, San Diego, CA
Background: Liver fibrosis represents an unmet medical need 
and non-alcoholic steato-hepatitis (NASH) is an area of 
intense clinical investigation . Endoglin is a membrane receptor 
expressed on activated fibroblasts that signals through trans-
forming growth factor beta (TGF-beta) and through bone mor-
phogenic protein (BMP) . Endoglin antibody reverses cardiac 
fibrosis and improves survival in preclinical models . Methods: 
Endoglin antibodies were assessed for their ability to inhibit the 
development of liver fibrosis in groups of ten mice injected i .p . 
with carbon tetrachloride (CCl4) twice weekly for two weeks 
prior and during the two week antibody treatment period . Pri-
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mary endpoint was the percentage of liver fibrotic area by 
Sirius red staining as assessed by masked scorers . Endog-
lin antibodies were also assessed for their ability to reduce 
NAFLD activity scores in groups of ten STAM mice treated 
with streptozotocin and fed a high fat diet for the subsequent 
nine weeks and then treated for three weeks with antibody . 
Results: Endoglin antibody M1043, an IgG1 that binds murine 
endoglin to inhibit activation through BMP signalling, signifi-
cantly reduced the % sirius red positive area in CCl4 treated 
mice (2 .07 +/- 0 .52) compared to isotype control antibody 
treated mice (2 .70 +/- 0 .36) or untreated controls (2 .66 +/- 
0 .61); p < 0 .05 . Body weight was unaffected by treatment . 
Endoglin antibody M1043 also significantly reduced NAFLD 
activity score (4 .1 +/- 1 .0) versus vehicle treated mice (5 .4 
+/-0 .5)(p<0 .05) in STAM mice . The clinical candidate endog-
lin antibody TRC205, an IgG4, also reduced NAFLD activity 
score (3 .6 +/- 1 .1) compared to vehicle control (p<0 .001) with 
the reduction in NAFLD activity score similar to that seen with 
telmisartan (3 .3 +/- 1 .2) . TRC205 also significantly reduced 
alpha-smooth muscle actin mRNA expression, liver triglyceride 
content and serum alkaline phosphatase without significantly 
reducing fibrosis area as assessed by Sirius red staining . Con-
clusion: Endoglin antibodies inhibited CCl4 induced hepatic 
fibrosis and ameliorated hepatocyte injury and inflammation 
in the STAM model of NASH . Endoglin antibodies are being 
studied in multiple Phase 2 trials in oncology patients and may 
be applicable in fibrotic diseases .
Disclosures:
charles theuer - Employment: TRACON Pharma

1580
In vivo knock-down of bile salt export pump exacer-
bates the homeostasis of the cholesterol and bile acid 
metabolism in mouse NAFLD model
Kazuya Okushin1, Takeya Tsutsumi2, Kenichiro Enooku1, Hidetaka 
Fujinaga1, Akira Kado1, Kyoji Moriya3, Hiroshi Yotsuyanagi2, 
Kazuhiko Koike1; 1Department of Gastroenterology, Gradu-
ate School of Medicine, The University of Tokyo, Tokyo, Japan; 
2Department of Infectious Diseases, Graduate School of Medicine, 
The University of Tokyo, Tokyo, Japan; 3Department of Infection 
Control and Prevention, Graduate School of Medicine, The Univer-
sity of Tokyo, Tokyo, Japan
Background and Study’s purpose Patients with non-alcoholic 
steatohepatitis (NASH) are increasing in the world including 
Asian countries . We recently reported that the expression 
of bile acid transporter, bile salt export pump (BSEP), was 
down-regulated in NASH patients, and pointed out the possibil-
ity that BSEP may play a causative role in NASH progression . 
To define the role of BSEP in NASH progression, we knocked 
down BSEP gene in wild type mice fed with high-fat diet . Meth-
ods All experiments were approved by the ethics committee 
of The University of Tokyo . C57BL/6J (16 weeks old) male 
mice were fed with normal diet (ND, 4 .92 % fat) or high-fat 
diet (HFD, 14 .4 % animal fat) ad libitum for seven days . To 
knock down BSEP expression in vivo, mice were injected with 
a small interfering RNA (siRNA) against BSEP . Seven days 
after injection, mice were sacrificed after overnight fasting . 
Intrahepatic expression levels of genes related to the bile acid 
and cholesterol metabolism were determined by the real-time 
PCR and western blotting . Results Seven days after the admin-
istration of siRNA, mRNA and protein expression levels of BSEP 
were reduced in mice fed on ND as well as on HFD . In the 
ND group, knock-down of BSEP induced up-regulation of mul-
tidrug resistance-associated protein 2 (MRP2) and down-reg-
ulation of cholesterol 7 alpha-hydroxylase (Cyp7a1) . These 

changes were consistent with the compensatory actions to 
avoid excessive BA concentration in hepatocytes . In cholesterol 
metabolism, the expressions of export transporters, ATP-bind-
ing cassette sub-family G member 5 (Abcg5) and ATP-binding 
cassette sub-family G member 8 (Abcg8), were up-regulated, 
which is also an anticipated reaction to normalize BA concen-
trations in hepatocytes . However, the expression of low-density 
lipoprotein receptor (Ldlr), an uptake transporter of cholesterol, 
was also up-regulated, which was unexpected and requiring 
further analysis . Interestingly, in the HFD group, there were no 
significant differences in the levels of these molecules, except 
for Cyp7a1, between control and siRNA groups, implying that 
the proper homeostatic mechanism to normalize the BA excess 
induced by the BSEP deficiency may be disrupted under the 
HFD feeding condition . Conclusions In vivo knock-down of 
BSEP induced the perturbation of the bile acid and cholesterol 
metabolism in mice fed on HFD . These results may suggest that 
BSEP plays a significant role in NASH pathogenesis .
Disclosures:
The following people have nothing to disclose: Kazuya Okushin, Takeya Tsut-
sumi, Kenichiro Enooku, Hidetaka Fujinaga, Akira Kado, Kyoji Moriya, Hiroshi 
Yotsuyanagi, Kazuhiko Koike

1581
Roles of Mac-2 binding protein in the NASH liver fibro-
sis progression
Yusuke Ebisutani1, Yoshihiro Kamada1,2, Akiko Yamamoto1, Shun 
Ikeda1, Hitomi Arai1, Ayumi Iwata1, Yui Ueda1, Anna Fujiyoshi11, 
Kotone Asada11, Mayu Nishida11, Hironobu Fujii1, Shinji Taka-
matsu12, Masafumi Ono3, Hideyuki Hyogo4, Hideki Fujii5, Yoshio 
Sumida6, Kohjiroh Mori6, Saiyu Tanaka7, Yuichi Yoshida2, Yoshito 
Itoh8, Norifumi Kawada9, Kazuaki Chayama4, Toshiji Saibara3, 
Tetsuo Takehara2, Eiji Miyoshi10; 1Departments of Molecular Bio-
chemistry and Clinical Investigation, Osaka University Graduate 
School of Medicine, Suita, Japan; 2Gastroenterology and Hepa-
tology, Osaka University, Graduate School of Medicine, Suita-shi, 
Japan; 3Kochi Medical school, Kochi, Japan; 4Hiroshima Univer-
sity, Hiroshima, Japan; 5Graduate School of Medicine, Osaka, 
Japan; 6Nara City hospital, Nara, Japan; 7Center for Digestive 
and Liver Diseases, Nara City Hospital, Nara, Japan; 8Kyoto 
Prefectural University of Medicine, Kyoto, Japan; 9Osaka City 
University, Osaka, Japan; 10Osaka University Graduate School 
of Medicine, Osaka, Japan; 11Osaka University, Osaka, Japan; 
12Osaka University Graduate School of Medicine, Division of 
Health Sciences, Osaka, Japan
Background & Aims: Recently, we reported Mac-2 binding pro-
tein (Mac-2bp) is a novel biomarker for both the NASH diagno-
sis and the prediction of liver fibrosis severity . In this study, we 
investigated the role of Mac-2bp in the NASH pathophysiology 
using MCD (methionine choline deficient) diet-fed mouse NASH 
model and human hepatic stellate cell (HSC), LX-2, which plays 
central roles in liver fibrogenesis . Methods: (1) Clinical study: 
A total of 510 biopsy-confirmed nonalcoholic fatty liver dis-
ease (NAFLD) patients (nonalcoholic fatty liver (NAFL) n=200, 
NASH n=310) were enrolled in this study from the four hepa-
tology centers in Japan . We measured serum Mac-2bp of the 
NAFLD subjects using our established ELISA kit . (2) Basic study: 
We used MCD diet as mouse NASH model in vivo . To inves-
tigate the roles of Mac-2bp in the liver fibrosis in vitro, we 
treated LX-2 by TGF-β1 with conditioned media of Mac-2bp 
overexpressing HEK293 cell (Mac-2bp HEK293) or condi-
tioned media of HEK293 cell . The role of Mac-2bp on TGF-β1 
signaling was assessed with a transient gene reporter assay . 
Results: (1) Serum Mac-2bp levels were significantly higher in 
NASH patients compared with in NAFL patients (1 .46 ± 0 .77, 
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2 .74 ± 1 .52 μg/mL) . Using receiver operating characteristic 
(ROC) analyses, we set the cutoff values of serum Mac2bp 
(1 .80 μg/mL) for NASH diagnosis . Area under the ROC curve 
(AUC) was 0 .82, sensitivity and specificity were 70 % and 82 
%, respectively . Serum Mac-2bp levels were increased step by 
step with the liver fibrosis stage progression . In immunohisto-
chemical analysis, we found that Mac-2bp protein was strongly 
expressed in the hepatocytes of NAFLD patients, while it was 
barely detected in normal liver . (2) We found that hepatic 
Mac-2bp gene and protein expression levels were significantly 
increased in MCD diet-fed mouse livers compared with those in 
control mouse livers . MCD diet-feeding increased the number 
of Mac-2bp positive hepatocytes, and this number was further 
increased during the course of MCD diet-feeding . Liver fibro-
sis-related gene (TGF-β1, COL1A1, ACTA2) expressions were 
significantly down-regulated in LX-2 cultured with conditioned 
media of Mac-2bp HEK293 with or without TGF-β1 compared 
with those in HEK293 cell conditioned media . These effects 
were diminished in conditioned media of Mac-2bp HEK293 
cells . Conclusion: In conclusion, we demonstrated that Mac-2bp 
production was increased in both NASH model mouse and 
NAFLD patient liver, and Mac-2bp inhibited TGF-β1 signaling 
in hepatic stellate cells . Our findings indicated that increases 
of serum Mac-2bp would have protective effects against liver 
fibrosis progression in NASH .
Disclosures:
Yoshito Itoh - Grant/Research Support: Merk Sharp & Dohme, Bristol-Myers 
Squibb Company, Gelaed Sciences Inc, Abbvie Inc ., ONO PHARMACEUTICAL 
CO ., LTD, Eisai Co ., Ltd ., DAIICHI SANKYO COMPANY, LIMITED, Astellas 
Pharma Inc ., Takeda Pharmaceutical Company Limited ., AJINOMOTO PHARMA-
CEUTICALS CO .,LTD ., Sumitomo Dainippon Pharma Co ., Ltd ., FUJIFILM Medical 
Co ., Ltd ., Otsuka Pharmaceutical Co ., Ltd .; Speaking and Teaching: Merk Sharp 
& Dohme, Bristol-Myers Squibb Company, Gelaed Sciences Inc, Abbvie Inc .
Norifumi Kawada - Grant/Research Support: Chugai; Speaking and Teaching: 
MSD, BMS, Gilead, Abbvie
Kazuaki Chayama - Advisory Committees or Review Panels: Mitsubishi Tanabe, 
Taisho Toyama; Consulting: AbbVie; Grant/Research Support: Ajinomoto, Abb-
Vie, Aska, Asstellas, Aska, Bristol Squibb, Daiichi Sankyo, Dainippon Sumitomo, 
Daiichi Sankyo, Eisai, GlaxoSmithKline, Mitsubishi Tanabe, Nippon Kayaku, 
Otsuka, Sogo Rinsho M√©d√©fi, Taiho, Takeda, Toray, Torii, Tsumura, Zeria; 
Speaking and Teaching: Abbott, AbbVie, Ajinomoto, Astellas, AstraZeneca, 
Bayer, Bristol Squibb, Chugai, Dainippon Sumitomo, Eidia, Eisai, Gilead, 
GlaxoSmithKline, JIMRO, Johnson & Johnson, Mitsubishi Tanabe
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
K .K ., Bristol-Meyer Squibb, Mitsubishi Tanabe Pharma Corparation, Toray Indus-
tories Inc ., Janssen pharmaceutical Co ., AbbVie; Speaking and Teaching: MSD 
K .K ., Bristol-Meyer Squibb, Gilead Sciences, AbbVie
The following people have nothing to disclose: Yusuke Ebisutani, Yoshihiro 
Kamada, Akiko Yamamoto, Shun Ikeda, Hitomi Arai, Ayumi Iwata, Yui Ueda, 
Anna Fujiyoshi, Kotone Asada, Mayu Nishida, Hironobu Fujii, Shinji Takamatsu, 
Masafumi Ono, Hideyuki Hyogo, Hideki Fujii, Yoshio Sumida, Kohjiroh Mori, 
Saiyu Tanaka, Yuichi Yoshida, Toshiji Saibara, Eiji Miyoshi

1582
Hepatocyte-Specific Depletion of Ubiquitin Regulatory X 
Domain-Containing 8 (UBXD8) Induces Marked Fibrosis 
in Mice Fed a Short-Term Non-Alcoholic Steatohepatitis 
(NASH) Model Diet
Norihiro Imai1,2, Yoji Ishizu1, Teiji Kuzuya1, Takashi Honda1, 
Kazuhiko Hayashi1, Masatoshi Ishigami1, Yoshiki Hirooka1, Toy-
oshi Fujimoto2, Hidemi Goto1; 1Gastroenterology and Hepatology, 
Nagoya University Graduate School of Medicine, Nagoya, Japan; 
2Anatomy and Molecular Cell Biology, Nagoya University Gradu-
ate School of Medicine, Nagoya, Japan
Background: Ubiquitin regulatory X domain-containing 8 
(UBXD8) in lipid droplets is a key molecule for the degrada-
tion of lipidated apolipoprotein B in hepatocytes . Hepato-
cyte-specific UBXD8-deficient mice (U8-LKO) fed a high-fat diet 
develop periportal macrovesicular steatosis accompanied by 
a decrease in very-low-density lipoprotein (VLDL) secretion . 

To address whether dysfunction of UBXD8 aggravates non-al-
coholic steatohepatitis (NASH), we studied U8-LKO mice fed 
a NASH model diet . Methods: U8-LKO mice and their age-
matched littermates (control) were fed with two NASH model 
diets: (1) choline-sufficient high-fat diet (CSHF, 60% fat/cal) 
and (2) choline-deficient high-fat diet (CDHF, 60% fat/cal) . (3) 
To determine whether a lack of UBXD8 in the liver accelerates 
hepatic fibrosis from other fibrogenic stress, we administered 
carbon tetrachloride (CCL4) intraperitoneally . (4) Furthermore, 
to elucidate the acceleration of fibrosis in U8-LKO mice, we 
administrated a clinical dose of losartan in drinking water 
concomitant with CDHF diet feeding . Results: (1) When fed a 
CSHF diet for two weeks, U8-LKO mice showed periportal ste-
atosis, as reported previously . Interestingly, Sirius-red stained 
liver sections showed significantly increased hepatic fibrosis in 
U8-LKO mice compared to control (1 .24% vs . 2 .69%) . Serum 
indices did not differ significantly between the two groups . (2) 
When fed a CDHF diet for two weeks, the livers of U8-LKO 
mice had a lumpy surface, and marked periportal and perisinu-
soidal fibrosis was observed histologically . The Sirius red-pos-
itive area was also significantly greater in U8-LKO mice than 
in control mice (1 .67% vs . 3 .95%) . Serum alkaline phospha-
tase (ALP) levels were markedly higher in U8-LKO mice than 
in control mice . (3) Administration of CCL4 caused intensive 
hepatic fibrosis in both groups whereas no significant differ-
ence was observed between control and U8-LKO mice . Serum 
indices were comparable, except for an increased level of ALP 
in U8-LKO mice . (4) Compared to CDHF diet alone, losartan 
administration significantly reduced hepatic fibrosis in U8-LKO 
mice . In both groups, serum levels of liver enzymes were lower 
for CDHF diet with losartan administration compared to CDHF 
diet alone . Serum levels of cholinesterase (ChE) were signifi-
cantly reduced by losartan administration in both groups . In 
accordance with ChE changes, hepatic steatosis was improved 
by losartan administration . Conclusion: With only two weeks of 
CSHF and CDHF diet feeding, U8-LKO mice exhibited remark-
able fibrosis . These results suggest that UBXD8 plays a crucial 
role through the dysfunction of VLDL secretion when the liver is 
exposed to intense dietary challenge .
Disclosures:
Hidemi Goto - Grant/Research Support: MSD, Roche, Bayer, Bristol-Myers, Eisai, 
Ajinomoto, Otsuka, Astra, Tanabe, Takeda
The following people have nothing to disclose: Norihiro Imai, Yoji Ishizu, 
Teiji Kuzuya, Takashi Honda, Kazuhiko Hayashi, Masatoshi Ishigami, Yoshiki 
Hirooka, Toyoshi Fujimoto

1583
Deferasirox prevents progression of non-alcoholic ste-
atohepatitis in a mouse model with inhibition of
heaptic fibrosis and hepatocellular ballooning
Masaaki Korenaga, Keiko Korenaga, Masashi Mizokami, Tatsuya 
Kanto; Reserach center for hepstitis and Immunology, National 
Center of Global Health and Medicine (NCGM) at Kohnodai, 
Ichikawa, Japan
Background and Aim: Non-alcoholic steatohepatitis (NASH) 
is a severe form of non-alcoholic fatty liver disease character-
ized by lobular inflammation, hepatocellular ballooning, and 
fibrosis with an inherent risk for progression to cirrhosis and 
hepatocellular carcinoma (HCC) . The aim of this study was 
to explore the preventive and therapeutic effect of deferasirox 
(DSX), a newly developed oral iron chelator, on the progres-
sion of NASH model mice . Methods: Six-week-old male STAM 
mice, a NASH-cirrhosis-hepatocarcinogenic model, were 
divided into 2 experimental groups and fed as follows: 1) high-
fat diet (HFD) (control group n=5); 2) HFD with 10 mg/kg 
of DSX (DSX group n=5: once daily /orally administered) . 
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After 3 week, mice were sacrificed . Serum levels of ALT, the 
derivatives of reactive oxygen metabolites (dROM) and gene 
expression (TNF-α, MCP-1, TGF-β and TIMP-1), hepatic steato-
sis, and hepatic levels of iron contents, NAFLD Activity Score 
(NAS) and hepatic fibrosis were assessed at 3 weeks after 
initiation of feeding . Furthermore, to confirm whether the effects 
of DSX inhibit HCC developments, mice were sacrificed at 
the age of 18 weeks (control group n=12/DSX group n=12) . 
Results: There were no differences in the ratio of liver weight to 
body weight, serum ALT level, hepatic triglyceride levels, and 
gene expression levels between control group and DSX group . 
However, DSX supplementation significantly decreased hepatic 
iron content (P<0 .05) as compared to control . The oxidative 
stress assessed by dROM was significantly lower in DSX group 
than in control group (P<0 .05) . Hepatocellular ballooning and 
Sirius red- stained significantly restored in DSX group (P<0 .05) . 
At 18 weeks after initiation of DSX administration, there were 
no differences survival rate among groups . Total diameter and 
number of visible tumor modules were tend to be lower in 
DSX group than in control group (P<0 .07) . Conclusions: DSX 
reduces oxidative stress and improves hepatic fibrosis and 
hepatocellular ballooning in male STAM mice . These functions 
of DSX may in part account for the inhibitory effect on HCC 
development in patients with NASH .
Disclosures:
The following people have nothing to disclose: Masaaki Korenaga, Keiko 
Korenaga, Masashi Mizokami, Tatsuya Kanto

1584
Pathophysiologic model of non-alcoholic fatty liver dis-
ease using precision-cut liver slices
Theerut Luangmonkong1,2, Jana Weymaere3, Su Suriguga1, 
Dorenda Oosterhuis1, Detlef Schuppan4,5, Henricus A. Mutsaers1, 
Peter Olinga1; 1Pharmaceutical Technology and Biopharmacy, 
University of Groningen, Groningen, Netherlands; 2Pharmacol-
ogy, Faculty of Pharmacy, Mahidol University, Bangkok, Thailand; 
3Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, 
Ghent University, Ghent, Belgium; 4Translational Immunology and 
Research Center for Immunotherapy, University Medical Center, 
Johannes Gutenberg University Mainz, Mainz, Germany; 5EPoS 
consortium, Mainz, Germany
Background  Non-alcoholic fatty liver disease (NAFLD) is the 
most common liver disease for which metabolic disorders are 
recognized as an important risk factor . Several in vitro mod-
els are currently used to study the pathogenesis of NAFLD . 
However, these models fail to capture the essential interactions 
between hepatocytes and other cell-types related to liver ste-
atosis, and often do not reflect the pathophysiological status 
of NAFLD patients . Precision-cut liver slices (PCLS) have proven 
to be an effective ex vivo model to study multicellular diseases, 
since the interplay between the various liver cell-types is main-
tained . Murine as well as human PCLS could serve as a model 
for NAFLD prior to clinical studies . Methods  PCLS, prepared 
from male Wistar rats, were incubated up to 48h in Williams 
medium E with different supra-physiological concentrations of 
glucose, fructose, insulin, and palmitate . Viability of the PCLS 
was assessed by ATP content . Gene expression of the key genes 
involved in sugar and fat metabolism was assessed by qPCR . 
Steatosis was evaluated by staining fat droplets with Oil Red O . 
A ratio of the droplet per nucleus was used to determine the fat 
content (fat-ratio) . Results  Viability of PCLS was maintained up 
to 48h in all culture media . At 24h, Acetyl-CoA Carboxylase 1, 
Sterol Regulatory Element Binding Transcription Factor 1, and 
MLX Interacting Protein-Like, were significantly increased to 
10 .6-, 5 .9-, and 3 .1-fold, respectively, in PCLS-cultured in the 

medium containing sugars and insulin . In contrast, Carnitine 
O-Palmitoyltransferase 1 was downregulated (0 .32-fold) . Nev-
ertheless, if palmitate was present in the medium, none of the 
genes were significantly altered when compared with PCLS-cul-
tured in the medium containing only sugars and insulin . At 
48h, changes in gene expression were less apparent when 
compared with those at 24h . Diverse size fat droplets were 
clearly observed in PCLS-cultured in the medium containing 
sugars and insulin (fat-ratio = 12 .5%) and in the medium con-
taining sugars, insulin and palmitate (fat-ratio = 16 .5%) when 
compared with the PCLS-cultured in standard culture medium at 
24h . The fat droplets were less obvious in PCLS-cultured in the 
media containing only the sugars . The fat content was retained 
up to 48h . Conclusion  PCLS is an attractive model to study 
NAFLD . Steatosis can efficiently be induced in PCLS by using 
modified culture media . The viability of steatotic PCLS can be 
maintained up to 48h . This novel pathophysiologic PCLS model 
may be used for evaluating anti-NAFLD treatments .
Disclosures:
The following people have nothing to disclose: Theerut Luangmonkong, Jana 
Weymaere, Su Suriguga, Dorenda Oosterhuis, Detlef Schuppan, Henricus A . 
Mutsaers, Peter Olinga

1585
A diet enriched in starch and oleate induces activation 
of NK cells and causes exaggerated suppression of de 
novo lipogenesis in adipose tissue, resulting in hepatic 
steatosis.
Caroline C. Duwaerts1,2, Andrew A. Pierce1,2, Chris Her1,2, Kevin 
Siao1,2, Carine Beysen3, Scott Turner3, Mark D. Fitch4, Marc Hell-
erstein4, Soo-Jin Cho5, Jacquelyn J. Maher1,2; 1Medicine, UCSF, 
San Francisco, CA; 2Liver Center, UCSF, San Francisco, CA; 3Flux 
Bio, Emeryville, CA; 4Nutritional Sciences & Toxicology, UCBerke-
ley, Berkeley, CA; 5Pathology, UCSF, San Francisco, CA
Background: Previously we reported that mice fed a high-en-
ergy diet comprised of 40% starch and 40% oleate developed 
more hepatic steatosis than mice fed similar diets with other 
macronutrients . Hepatic steatosis in starch-oleate mice coin-
cided with a reciprocal loss of adipose tissue mass . Recent 
studies have implicated NK cells as primary mediators of adi-
pose tissue dysfunction in obesity; the objective of this study 
was to determine whether adipose tissue involution and the 
resultant hepatic lipid accumulation in mice fed starch-oleate 
are related to NK cell activation in adipose tissue . Methods: 
Mice were fed a 40% starch-40% oleate diet for various inter-
vals up to 6 mo . Additional mice were fed isocaloric diets 
with different macronutrient combinations (starch-palmitate, 
sucrose-oleate, sucrose-palmitate) . Controls were fed standard 
chow . De novo lipogenesis (DNL) in liver and reproductive 
white adipose tissue (rWAT) was assessed by incorporation 
of 2H2O into tissue lipids . Serum free fatty acids were mea-
sured as an indicator of adipose tissue lipolysis . At the end 
of each experiment, liver and adipose tissue were collected 
for biochemical, histologic and molecular analysis . Adipose 
tissue gene expression was assessed by an nCounter® mouse 
immunology panel . Results: A time-course study revealed that 
rWAT weight and liver weight both increased for the first 5 wk 
after introducing the starch-oleate diet, but then rWAT weight 
declined while liver weight increased at an accelerated rate 
from 5 wk through 6 mo . The decline in adipose tissue mass in 
starch-oleate mice was not attributable to enhanced lipolysis; 
rather, it was associated with a significant reduction in adipose 
tissue DNL . Low adipose tissue DNL in turn coincided with high 
hepatic DNL and hepatic steatosis . Histologic evaluation of 
the involuted rWAT in 6 mo starch-oleate mice revealed high 
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levels of necrosis and inflammation and low levels of perili-
pin staining . mRNA profiling of the rWAT exhibited a pattern 
suggestive of significant NK cell involvement . Notably, other 
high-energy diets did not cause the same degree of rWAT 
loss, suppression of rWAT DNL, or rWAT NK cell signature 
as the starch-oleate diet . Other high-energy diets also induced 
much less hepatic steatosis than starch-oleate (0 .5-0 .7X hepatic 
triglyceride, P < 0 .02) . Summary: A diet rich in starch and 
oleate causes a unique form of adipose tissue dysfunction char-
acterized by NK cell recruitment/activation and reduced DNL, 
which culminates in hepatic steatosis . Conclusion: The influence 
of specific macronutrients on hepatic steatosis appears related 
to their ability to provoke NK cell activation in adipose tissue .
Disclosures:
The following people have nothing to disclose: Caroline C . Duwaerts, Andrew A . 
Pierce, Chris Her, Kevin Siao, Carine Beysen, Scott Turner, Mark D . Fitch, Marc 
Hellerstein, Soo-Jin Cho, Jacquelyn J . Maher

1586
MEDI0382, a dual GLP-1/glucagon receptor agonist, 
exerts beneficial effects on mitochondrial content and 
function in primary hepatocytes from lean and NASH 
mice
Michelle L. Beaton, Joseph Grimsby, Christopher Rhodes, Lutz Jer-
mutus, Anish Konkar, James Trevaskis; Cardiovascular and meta-
bolic disease, Medimmune, Gaithersburg, MD
A synthetic dual GLP-l/ glucagon receptor agonist, MEDI0382, 
is being explored in clinical studies for the treatment of dia-
betes . Pre-clinical data demonstrates beneficial effects of 
MEDI0382 in murine models of NASH; however, the precise 
mechanism(s) contributing to this benefit remains unknown . 
Eight-week old male C57BL/6J or ob/ob animals were placed 
on control or AMLN (high trans-fat, high fructose, high cho-
lesterol) diet, respectively, for 12 weeks . AMLN diet induced 
characteristic NASH features including steatosis, fibrosis, and 
elevated plasma ALT . Primary hepatocytes were isolated and 
subjected to acute (4 hours) or chronic treatment (16 hours) 
with MEDI0382 or the GLP-1R agonist liraglutide . As expected, 
treatment with MEDI0382 robustly increased the expression of 
gluconeogenic genes G6PC and PCK1 . NASH hepatocytes 
showed a 1 .5-fold increase in PGC-1α mRNA compared to lean 
hepatocytes at baseline, and treatment with MEDI0382, but 
not liraglutide, further increased PGC-1a . In line with increased 
PGC-1α mRNA, NASH hepatocytes displayed a 2-fold increase 
in citrate synthase activity (CSA) compared to untreated lean 
hepatocytes . Mitochondrial mass was unchanged by treatment . 
In the presence of saturating concentrations of glucose, glu-
tamine, and sodium pyruvate, lean and NASH hepatocytes 
treated both acutely and chronically with MEDI0382 had sig-
nificantly increased basal oxygen consumption, whereas lira-
glutide had no effect . Further, treatment with MEDI0382 also 
increased maximal respiration compared to untreated controls, 
which was not observed with liraglutide treatment . In summary, 
MEDI0382 significantly increased the mitochondrial biogene-
sis regulator PGC-1α in both lean and NASH hepatocytes with-
out altering mitochondrial mass, suggesting that a concomitant 
increase in mitochondrial degradation may also be induced 
by MEDI0382 . Additionally, MEDI0382, but not liraglutide, 
increased mitochondrial oxidative metabolism . These data 
reveal that any beneficial effects of GLP-1 receptor agonism 
in NASH, suggested by recent evidence, are likely not due to 
direct effects on the hepatocyte . Conversely, MEDI0382, via 
glucagon receptor agonism, increases the fitness of the hepato-
cellular mitochondrial pool through enhanced turnover, leading 
to increased substrate oxidation . As such, MEDI0382 treatment 

may enable hepatocytes to manage the excess substrate sup-
ply in the obese and diabetic setting, reduce lipotoxicity, and 
improve the NASH phenotype through both direct and indirect 
effects on the liver .
Disclosures:
Joseph Grimsby - Employment: AstraZeneca/MedImmune; Stock Shareholder: 
AstraZeneca/MedImmune
Lutz Jermutus - Employment: AstraZeneca
Anish Konkar - Stock Shareholder: MedImmune
James Trevaskis - Employment: MedImmune; Stock Shareholder: AstraZeneca
The following people have nothing to disclose: Michelle L . Beaton, Christopher 
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1587
Aroclor 1260 disrupts the hepatic proteome in the 
development of NASH
Josiah Hardesty1, Heather B. Clair1, Hongxue Shi2, Cameron Falk-
ner3, Russell Prough1, Daniel Wilkey3, Michael L. Merchant3, Mat-
thew Cave3; 1Biochemistry and Molecular Genetics, University of 
Louisville, Louisville, KY; 2Parmacology and Toxicology, University 
of Louisville, Louisville, KY; 3University of Louisville, Louisville, KY
Polychlorinated biphenyl (PCB) exposure has been linked with 
increased liver disease and diabetes in epidemiology studies 
and worsens liver disease in an obesity driven animal model . 
PCBs are thought to be receptor based toxicants described as 
being either dioxin or phenobarbital like whose signaling is 
mediated by the Aryl hydrocarbon (Ah) - or Constitutive andros-
tane receptors (CAR), respectively . Recent studies demonstrate 
that PCBs inhibit Epidermal Growth Factor Receptor (EGFR) 
signaling and diminished protein expression of other proteins . 
The effects of diet and PCB exposure on the hepatic proteome 
have not been previously characterized . This led us to explore 
the hypothesis that PCBs alter the hepatic proteome through 
receptor based mechanisms . Methods: Mice were fed either 
a control diet or high fat diet and treated with either corn oil 
or Aroclor1260 (20mg/kg) in corn oil by gavage . Livers were 
removed and prepped for LC/MS/MS analysis and western 
blot analysis of proteins of interest . Identified proteins were 
processed to search the Mouse protein databank by MASCOT . 
Peptide abundance normalized to total spectra and identified 
with a FDR of  .05 were statistically compared by two-way 
ANOVA . MetaCore software was used to identify shared 
pathways of significantly different proteins . Results: Aroclor 
1260 exposure diminished the protein expression of antioxi-
dant proteins and proteins involved in NAD+ synthesis . Aro-
clor 1260 exposure diminished fatty acid oxidation which we 
propose contributes to the worsening of steatosis . Interestingly 
PCB exposure increased expression of proteins involved in 
inflammatory response and metabolism of linoleic metabolism 
to isoleukotoxins which we hypothesize worsens steatohepa-
titis . Transcription factors predicted to be downregulated by 
PCB exposure were hepatocyte nuclear factor alpha (HNF4a) 
and avian myelocytomatosis virus oncogene cellular homolog 
(cMyc) which are downstream of EGFR . A decrease in HNF4a 
protein expression with Aroclor 1260 exposure was validated 
by western blot analysis . Conclusion: Aroclor 1260 exposure 
diminished expression of proteins most tightly associated with 
antioxidation pathways, fatty acid oxidation, and increased 
expression of proteins associated with inflammatory response 
and toxic metabolite formation . Future directions will be to 
establish how these proteomic alterations occur and if interven-
tion can prevent the NASH phenotype previously established 
with PCB exposure and a HFD .
Disclosures:
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1588
Combination of an ASK1 inhibitor and FXR agonist 
increases anti-fibrotic efficacy in a rat model of NASH
Grant Budas1, John T. Liles1, Ted Sullivan1, Erik G. Huntzicker1, 
Eva Hambruch3, Claus Kremoser3, Manfred Birkel3, Michael H. 
Trauner2, Thomas Reiberger2, William Watkins1, Dorothy French1, 
Daniel Tumas1, David Breckenridge1; 1Gilead Sciences Inc., Foster 
City, CA; 2Div. of Gastroenterology & Hepatology, Medical Uni-
versity of Vienna, Vienna, Austria; 3Phenex Pharmaceuticals AG, 
Heidelberg, Germany
BACKGROUND/AIMS: Apoptosis Signal-regulating Kinase 1 
(ASK1) inhibitor GS-4997 and Farnesoid X Receptor (FXR) 
agonist GS-9674 are currently in clinical development for the 
treatment of NASH . ASK1 activation promotes phosphorylation 
of JNK and p38 MAP kinases to induce hepatocyte apoptosis, 
hepatic inflammation and myofibroblast activation . FXR is a 
nuclear hormone receptor that is highly expressed in the gas-
trointestinal tract and liver . FXR agonism in the intestine induces 
FGF19, which down-regulates hepatic bile acid synthesis, lipo-
genesis and gluconeogenesis . We previously demonstrated 
that ASK1 inhibition or FXR agonism can reduce steatosis, 
fibrosis and inflammation in preclinical models of NASH . Here, 
we investigated whether combined therapy of ASK1 inhibition 
and FXR agonism (ASK + FXR) confers a superior anti-fibrotic 
effect compared to either agent alone in a rat model of NASH . 
METHODS: Male Wistar rats were administered a choline-de-
ficient high-fat diet for 14 weeks with repeated administration 
of sodium nitrite (25 mg/kg, 3 times per week) from weeks 
4-14 (CDHFD-NaNO2) . Animals were administered placebo, 
ASK1 inhibitor, FXR agonist or both from week 4-12 . Hepatic 
fibrosis was assessed by quantitative morphometry of pico-sir-
ius red positive (PSR+) area, hydroxyproline levels and Col1a1 
expression by qRT-PCR . ASK1 and FXR/FGF19 pathways were 
assessed by quantitative morphometry of phosphorylated p38 
(p-p38) immunohistochemistry and Cyp7a1 gene expression 
by qRT-PCR, respectively . RESULTS: CDHFD-NaNO2 rats had 
significant hepatic fibrosis as demonstrated by increased PSR+ 
area, hydroxyproline levels, and Col1a1 expression (p<0 .001 
vs . control) . Treatment with the combination of ASK1 inhibitor 
and FXR agonist resulted in a significant reduction in hepatic 
fibrosis as assessed by PSR+ area (67% reduction for combina-
tion [p<0 .001], 34% for ASK1 inhibitor [n .s .] and 28% for FXR 
agonist [n .s .]), hydroxyproline levels (87% reduction for com-
bination [p<0 .01], 36% for ASK1 inhibitor [n .s .] and 6% for 
FXR agonist [n .s .]) and by Col1a1 expression (80% reduction 
for combination [p<0 .01], 65% for ASK1 inhibitor [p<0 .05] 
and 44% for FXR agonist [n .s .] . Pharmacodynamic analyses 
demonstrated a reduction in hepatic p-p38 (58%, p<0 .05) and 
Cyp7a1 (63%, p < 0 .05), by ASK1 inhibitor and FXR agonist 
treatment respectively . CONCLUSIONS: ASK1 and FXR regulate 
independent pathways that contribute to hepatic fibrosis . The 
combination of an ASK1 inhibitor and an FXR agonist resulted 
in greater anti-fibrotic efficacy in a rodent model of NASH .
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1589
Wheat Bran Autolytic Peptide, Containing a Branched-
chain Amino Acid, Improves Nonalcoholic Steatohepati-
tis with Up-regulation of AMPK/ACC/GSK3β Signaling 
Pathway in High-fat Diet-fed Mice.
Takumi Kawaguchi1, Takato Ueno2,3, Yoichi Nogata4, Masako 
Hayakawa3, Hironori Koga1,3, Takuji Torimura1,3; 1Division of 
Gastroenterology, Department of Medicine, Kurume University 
School of Medicine, Kurume, Japan; 2Asakura Medical Associa-
tion Hospital, Asakura, Japan; 3Liver Cancer Division, Research 
Center for Innovative Cancer Therapy, Kurume University, Kurume, 
Japan; 4NARO Western Region Agricultural Research, Kagawa, 
Japan
Backgrounds and Aims: Whole wheat is beneficial for pre-
vention of metabolic syndrome . Recently, we have developed 
a simple extracting method of antihypertensive peptide from 
wheat bran by autolysis reactions . The wheat bran autolytic 
peptide (WBAP) contains leucine, a branched-chain amino 
acid, which regulates lipid metabolism via AMP-activated pro-
tein kinase (AMPK) signaling pathway . The aim of this study 
is to investigate therapeutic efficacy of WBAP for nonalco-
holic steatohepatitis (NASH) in a mouse model . In addition, 
we evaluate effects of WBAP on AMPK signaling pathway . 
Material and Methods: Seven-week-old male C57BL/6 mice 
were fed with a high fat diet for 10 weeks to induce NASH, 
and were simultaneously administrated with either distilled 
water (CON; n=5), or WBAP supplemented water (0 .2% leu-
cine-glutamine-proline; n=5) ad libitum . Then, they were sacri-
ficed, and body weight, nonalcoholic fatty liver disease activity 
score (NAS) were evaluated . In addition, hepatic expression of 
phosphorylated AMPK (p-AMPK), acetyl-coenzyme A carboxy-
lase (p-ACC), and glycogen synthase kinase 3 beta (p-GSK3β) 
was evaluated by immunoblotting . Results: Body weight in the 
WBAP group was significantly lower compared to that in the 
CON group (46 .0 ± 3 .0 vs . 38 .0 ± 3 .3 g/body, P = 0 .02) . 
The grades of steatosis, lobular inflammation, and hepatocyte 
ballooning was significantly lower in the WBAP group com-
pared to those in the CON group . NAS was also significantly 
lower in the WBAP group compared to that in the CON group 
(6 .6 ± 0 .5 vs . 3 .8 ± 2 .4, P = 0 .02) . In immunoblotting, expres-
sion of p-AMPK was increased in the WBAP group compared 
to that in the CON group . Expression of p-ACC and p-GSK3β, 
down-stream molecules of AMPK, was suppressed in the WBAP 
group compared to those in the CON group . Conclusions: We 
demonstrated that WBAP improved NASH in a high-fat diet-in-
duced mouse model . In addition, WBAP up-regulated AMPK/
ACC/GSK3β signaling pathway . WBAP is easily obtainable 
with low-cost; therefore, WBAP may be clinically applicable 
therapeutic agents in patients with NASH .
Disclosures:
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1590
Rosuvastatin prevents the development of hepatocellular 
carcinoma in mice with nonalcoholic fatty liver disease.
Keisuke Yokohama2, Shinya Fukunishi1, Akira Asai1, Yasuhiro 
Tsuda1, Kazuhide Higuchi1; 12nd Department of Internal Medi-
cine, Osaka Medical College, Takatsuki, Japan; 2Department of 
Gastroenterology, Hokusetsu General Hospital, Osaka, Japan
[Background]Nonalcoholic fatty liver disease (NAFLD) is one 
of the risk factors of Hepatocellular carcinoma (HCC). NAFLD 
occurs in patients with components of metabolic syndrome such 
as type 2 diabetes mellitus, obesity, hypertension, and hyper-
lipidemia. Therefore, hyperlipidemia also represents a patient 
population at risk for HCC that can be readily identified. Rosu-
vastatin, a 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-
CoA) reductase inhibitor, exhibits more potent affinity for the 
active site of HMG-CoA reductase than other statins. In addi-
tion, the cytoprotective action of rosuvastatin against ischemic 
injury has been reported. Thus, we evaluated the role of rosu-
vastatin as a preventive drug in HCC associated with NAFLD.  
[Methods] STAM mice, which develop HCC from NAFLD by con-
suming a high-fat diet, were divided into two groups: one was 
fed a high-fat diet for 20 weeks (n = 8) and the other was fed a 
high-fat diet containing 0.00125% rosuvastatin for 20 weeks (n 
= 8).  [Results]Rosuvastatin in the diet inhibited the development 
of hepatic tumors in NAFLD mice both macroscopically and his-
tologically. Rosuvastatin significantly decreased the expression 
of proinflammatory cytokines, including tumor necrosis fac-
tor-α, interleukin-6, and transforming growth factor-β1. Tumor 
aggressiveness is mediated by angiogenic factors. Therefore, 
we examined the hepatic mRNA expression of vascular endo-
thelial growth factor receptor, epidermal growth factor recep-
tor, and platelet-derived growth factor. Expression of these 
factors was significantly decreased in the livers of rosuvasta-
tin-fed mice.  [Conclusions]Our results suggest that rosuvastatin 
affects carcinogenesis and improves the hepatic background. 
These results suggest that rosuvastatin can be used to prevent 
the development of HCC in mice with NAFLD. 
Disclosures:
The following people have nothing to disclose: Keisuke Yokohama, Shinya Fukun-
ishi, Akira Asai, Yasuhiro Tsuda, Kazuhide Higuchi

1591
DPP4 Inhibitor Suppressed Warburg-Dickens Pathway 
and HCC Progression in a Mouse Model of NASH: A 
Metabolomic Analysis
Takumi Kawaguchi1, Eitaro Taniguchi1,2, Hironori Koga1,3, Takuji 
Torimura1,3; 1Division of Gastroenterology, Department of Med-
icine, Kurume University School of Medicine, Kurume, Japan; 
2Shinkawa-machi Jizo-Dori Clinic, Iizuka, Japan; 3Liver Cancer 
Division, Research Center for Innovative Cancer Therapy, Kurume 
University, Kurume, Japan
Background and Aims: Diabetes mellitus is a risk factor for 
hepatocellular carcinoma (HCC) in patients with non-alco-
holic steatohepatitis (NASH) . Dipeptidyl peptidase 4 inhibitor 
(DPP4i) modulates various metabolic pathways and improves 
glucose and lipid metabolisms of hepatocytes . Although DPP4i 
is known to ameliorate NASH; the effects of DPP4i on HCC 
progression and its mechanisms remains unclear . The aim of 
this study is to investigate the effects of DPP4i on HCC progres-
sion in a mouse model of NASH-related HCC . We also inves-
tigate altered metabolic pathway of HCC by DPP4i treatment 
using a metabolomic analysis . Material and Methods: A mouse 
model of NASH-related HCC (STAM mice) was employed in 
this study . Eight-week old STAM mice were orally administrated 

with either DPP4i (sitagliptin 30 mg/kg/day: DPP4i group; 
n=6) or distilled water (CON group; n=6) for 10 weeks . Then, 
the progression of HCC was evaluated by measuring number 
and volume of HCC by contrast-enhanced computed tomog-
raphy . Alterations in metabolite profile of HCC was identified 
using a gas chromatography and mass spectroscopy based 
metabolomic analysis . Nuclear expression of Nrf, a tran-
scription factor regulating tumor proliferation through War-
burg-Dickens Pathway, and Ki-67 in HCC were evaluated by 
immunostaining and quantified by Image J (U . S . National 
Institutes of Health, Bethesda, MD) . Results: No significant dif-
ference was seen in the incidence of HCC between the DPP4i 
and CON groups (83 .3% [5/6] vs . 100% [6/6], N .S .) . How-
ever, a significant reduction was seen in the number and tumor 
volume of HCC in the DPP4i group compared to those in the 
CON group (1 .6±1 .3 vs . 4 .1±2 .1/liver, P<0 .01, 15 .3±21 .6 
vs . 32 .2±42 .5 mm3/tumor, P<0 .05) . A metabolomic analysis 
revealed that DPP4i significantly decreased AMP-to-adenine 
and GMP-to-guanine ratios, which are index of Warburg-Dick-
ens pathway in HCC (AMP-to-adenine 0 .8±0 .3 vs . 2 .1±1 .1; 
P<0 .01, GMP-to-guanine 0 .7±0 .4 vs . 1 .3±0 .6; P<0 .01) . 
Immunostaining analysis demonstrated nuclear localization of 
Nrf in HCC of the CON group, while while Nrf expression 
was significantly suppressed in the DPP4i group (526±56 vs . 
1623±412 arbitrary unit; P<0 .01) . Nuclear Ki-67 staining was 
also significantly suppressed in the DPP4i group compared 
to that in the CON group (86±33 vs . 233±55 arbitrary unit; 
P<0 .01) . Conclusions: We demonstrated that a DDP4i sup-
pressed HCC progression in in a mouse model of NASH . A 
metabolomic analysis also showed that DDP4i inhibited War-
burg-Dickens pathway with down-regulation of Nrf nuclear 
expression . Hence, DDP4i may exert beneficial effects on 
NASH-related HCC through modulation of intracellular glucose 
metabolism .
Disclosures:
The following people have nothing to disclose: Takumi Kawaguchi, Eitaro Tani-
guchi, Hironori Koga, Takuji Torimura
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Iron chelator suppresses hepatocarcinogenesis through 
mitophagy induction in STAM® mice
Yuichi Hara1,2, Izumi Yanatori1,3, Tasuku Hirayama4, Hideko 
Nagasawa4, Fumio Kishi1,3, Keisuke Hino1,2; 1Kawasaki Medi-
cal College, Kurashiki, Japan; 2Hepatology and Pancreatology, 
Okayama, Japan; 3Molecular Genetics, Okayama, Japan; 4Labo-
ratory of Pharmaceutical and Medical Chemistry, Gifu Pharmaceu-
tical University, Okayama, Japan
Background and aim: Mitochondrial quality control (mitophagy) 
has been shown to be suppressed in nonalcoholic steatohepati-
tis (NASH), which is related to disease progression . Therefore, 
the restoration of mitophagy may be a critical therapeutic inter-
vention for preventing disease progression in NASH . On the 
other hand, intracellular iron loss has been reported to trigger 
PINK1/Parkin-independent mitophagy . The aim of this study 
was to determine whether iron chelation restores mitophagy 
suppressed in NASH . Methods: Huh7 cells were treated with 
iron chelator,deferiprone, deferoxamine, deferasirox (DFP, 
DFO, DFX) . STAM® mice were administered 0 .075g of DFP 
dissolved in water through gastric tube for 3 months . The effect 
of DFP on mitophagy and mitochondrial function was exam-
ined in vitro and in vivo . Results: DFP treatment increased the 
expression of LC3-II and decreased the expression of p62 in 
dose-dependent manner, but did not affect translocation of 
Parkin to mitochondria in Huh7 cells . Electron microscopy also 
revealed that DFP significantly increased the number of mito-
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phagosomes . DFP decreased reactive oxygen species (ROS) 
production, but not ATP production in Huh7 cells and STAM® 
mice, and suppressed hepatic steatosis, hepatic fibrosis and 
liver tumor development in STAMRmice . The inhibitory effect of 
DFP on ROS production, disease progression and liver tumor 
development in STAM® mice were cancelled by knockdown of 
Atg5, autophagy-related gene . We next measured mitochon-
drial ferrous iron content in Huh7 cells, using mitochondrial 
iron-specific fluorescent probe(Ac-MT-FluNox1) and colori-
metric ferrozine-based assay . DFP decreased mitochondrial 
ferrous iron content in a dose dependent manner . DFP and 
DFX, not DFO have been shown to reach the mitochondria . 
DFP most decreased mitochondrial ferrous iron content and 
most increased mitophagy among the three iron chelators . DFP 
also increased the expression of mitochondria ferritin in the 
mitochondrial fraction in a dose dependent manner . Silencing 
mitochondria ferritin suppressed DFP induced mitophagy, sug-
gesting that mitochondrial ferritin may paly a functional role 
in iron chelator-induced mitophagy . Conclusion: These results 
indicated that iron chelation suppresses hepatocarcinogenesis 
through mitophagy induction in STAM® mice . The mechanisms 
underlying mitophagy induced by iron chelation remains to be 
elusive, but decrease in mitochondrial ferrous iron and increase 
in mitochondria ferritin may have a functional role in inducing 
mitophagy since mitochondria is the main site for cellular iron 
metabolism .
Disclosures:
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Roles of CC chemokine receptor 9 in the progression of 
murine non-alcoholic steatohepatitis
Rei Miyake, Nobuhiro Nakamoto, Takeru Amiya, Po-sung Chu, 
Nobuhito Taniki, Hirotoshi Ebinuma, Takanori Kanai; Gastroen-
terology and Hepatology, Keio University School of Medicine, 
Tokyo, Japan
Background: The number of patients with non-alcoholic fatty 
liver disease is increasing globally . Some recent studies have 
suggested that progression of non-alcoholic steatohepatitis 
(NASH) and insulin resistance is regulated by CC chemokine 
receptors (e .g ., CCR2, CCR5)-dependent migration of inflam-
matory macrophages in adipose tissues and the liver . Our 
group recently determined the function of CCR9+ macrophages 
in a murine model of acute and chronic hepatitis . In the current 
study, we sought to define the role of CCR9 in the progression 
of NASH . Method: Male C57BL/6 (WT) and CCR9-deficient 
(KO) mice were fed either a 60% high-fat and 1% high-cho-
lesterol diet (HFHC diet) or a normal diet for 6 months . We 
measured body weight and food intake sequentially, examined 
serum ALT levels and pathological changes, and conducted 
immunological assessment in livers and adipose tissues . Results: 
WT mice fed the HFHC diet (WT/HFHC) had increased body 
weight, elevated serum ALT levels, and increased fat accumu-
lation and fibrosis in the liver compared with WT mice fed the 
normal diet (WT/ND) . There were no changes in body weights 
between WT/HFHC mice and CCR9KO mice fed the HFHC 
diet (KO/HFHC) . KO/HFHC mice had decreased liver weight, 
less fat accumulation and fibrosis in the liver, conversely 
showed increased weight in epididymal adipose tissues . Gene 
expression of TNFα, IL-1b, LIGHT, αSMA, Col1a1, TGFβ, and 
Timp1 in hepatic stellate cells (HSCs) from KO/HFHC mice 
was significantly lower compared with HSCs from WT/HFHC 
mice . Flow cytometry of liver infiltrating cells demonstrated that 
the frequency of TNF-α-producing CD11b+ macrophages, NKT 

cells, and CD8+ T cells was significantly lower in KO/HFHC 
mice . We finally performed bone marrow transplants between 
WT and CCR9KO mice, followed by feeding with the HFHC 
diet for 6 months . We found that KO/HFHC mice transplanted 
with WT bone marrow had attenuated fat accumulation and 
fibrosis in the liver, while WT/HFHC mice transplanted with 
bone marrow from CCR9KO mice developed fat accumulation 
in the liver . Conclusion: CCR9 axis plays a role in the pathogen-
esis of HFHC-induced fat accumulation and fibrosis in the liver. 
It is suggested that CCR9-positive resident liver cells includ-
ing HSCs contribute to the progression of NASH in addition to 
inflammatory macrophages. Further study to investigate the 
effects of targeting CCR9 axis in mice and humans may provide 
a novel therapeutic potential for NASH.
Disclosures:
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Serum Proteomic Biomarkers of Hepatocellular Carci-
noma Associated with Nonalcoholic Fatty Liver Diseases 
in a Newly Established Pig Model
Naohiko Namakura1, Etsuro Hatano1, Kohta Iguchi1, Takashi Shi-
mada2, Motohiko Sato1, Satoru Seo1, Kojiro Taura1, Takaki Saku-
rai3, Hiroaki Kawaguchi4, Masaya Ikegawa5, Shinji Uemoto1; 
1Surgery, Kyoto University, Kyoto, Japan; 2Life Science Research 
Center, SHIMADZU Corporation, Tokyo, Japan; 3Pathology, Kyoto 
University, Kyoto, Japan; 4Kagoshima University, Kagoshima, 
Japan; 5Life and Medical Systems, Faculty of Life and Medical 
Sciences, Doshisha University, Kyoto, Japan
Background Noninvasive biomarkers are of urgent necessity for 
the optimal management of hepatocellular carcinoma (HCC) 
associated with nonalcoholic fatty liver diseases (NAFLD) . 
Studies using human materials have some limitations because 
the development of HCC in NAFLD patients requires a long 
period . Therefore, appropriate animal models are essential . 
Because it is a non-primate mammal that resembles human 
in terms of its physiology and genetics, the pig is expected to 
become an ideal model animal for biomedical research . We 
developed a pig model of HCC associated with NAFLD and 
chronologically traced serum proteome to identify biomarkers . 
Methods Microminipigs were fed a high-fat diet (HFD) and 
injected diethylnitrosamine (DEN) via the intraperitoneal route . 
As a control animal, a pig was fed a normal diet with the 
administration of DEN . Liver biopsy and blood sampling were 
performed every 12 weeks . Using this model, 2 ml of serum 
were separated by two dimension blue native polyacrylamide 
gel electrophoresis (2D BN-PAGE) . Differentially stained spots 
on gels were excised and identified by peptide mass finger-
printing analysis . Results  The HFD-fed pigs showed features 
of the metabolic syndrome . The histologic features of NASH 
consisting of ballooning, lobular inflammation, and fibrosis 
were observed at 24 weeks . Liver tumors that had immunohisto-
chemical characteristics of well-differentiated HCC developed 
at 60 weeks . However, liver tumors were not observed at 60 
weeks in the control animal . The acute reactant proteins such 
as haptogloblin were differentially detected on 2D BN-PAGE 
among control, steatosis and HCC . Conclusions We have suc-
ceeded in generating the pig model and identified the altered 
serum multiple-protein complex features corresponding to the 
development of HCC in association with NAFLD .



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 791A

♦ Denotes AASLD Presidential Poster of Distinction

Disclosures:
The following people have nothing to disclose: Naohiko Namakura, Etsuro Hat-
ano, Kohta Iguchi, Takashi Shimada, Motohiko Sato, Satoru Seo, Kojiro Taura, 
Takaki Sakurai, Hiroaki Kawaguchi, Masaya Ikegawa, Shinji Uemoto

1595
3-mercaptopyruvate Sulfurtransferase Exacerbates 
Nonalcoholic Fatty Liver Disease Via the Inhibition of 
Hydrogen Sulfide Biosynthesis
Meng Li, Chengfu Xu, Xingyong Wan, Jianguo Gao, Chaohui Yu, 
Youming Li; Gastroenterology, The First Affiliated Hospital, Medi-
cal School, Zhejiang University, Hangzhou, China
Background & Aims: Nonalcoholic fatty liver disease (NAFLD) is 
a leading cause of chronic liver injury and fibrosis worldwide, 
but the pathogenesis remains largely obscure . The cystathi-
onine-β-synthase (CBS) and cystathionine-γ-lyase (CSE) system, 
which contributes to endogenous hydrogen sulfide (H2S) bio-
synthesis, has been proposed to be a potential therapeutic 
target for NAFLD . 3-mercaptopyruvate sulfurtransferase (MPST) 
is another enzyme that also contributes to H2S biosynthesis, 
which is expected to prevent NAFLD development . We aimed 
to investigate the role of MPST in the development of NAFLD . 
Methods: A variety of cellular and molecular approaches were 
used to study the effects of MPST on hepatic steatosis and oxida-
tive stress involved in NAFLD both in vitro and in vivo . Results: 
IHC staining demonstrated that hepatic MPST expression was 
significantly up-regulated in NAFLD patients, especially within 
steatotic hepatocytes . High-fat diet (HFD)-feeding elevated 
hepatic levels of free fatty acid (FFA) and MPST expression in 
mice . Furthermore, FFA treatment upregulated MPST expres-
sion in human L02 hepatocytes . Despite of elevated hepatic 
MPST expression in HFD-fed mice and in FFA-stimulated L02 
cells, hepatic H2S biosynthesis was impaired in these in vivo 
and in vitro NAFLD models . Knockdown of MPST significantly 
enhanced rather than decreased H2S production, ameliorating 
hepatocyte steatosis in HFD-induced mice and in FFA-stimulated 
L02 cells . Moreover, knockdown of MPST markedly upregu-
lated CBS and CSE with elevation of H2S production in HFD-
fed mice and FFA-treated L02 cells, whereas overexpression of 
MPST suppressed these effects . And CoIP study revealed the 
regulation of MPST on CSE might attribute to the protein inter-
action . Finally, mechanistic studies indicated that endogenous 
H2S mainly mediated the regulatory effect of MPST on hepato-
cyte steatosis by suppressing SREBP-1 pathway, weakening 
JNK-1 phosphorylation and ameliorating hepatic oxidative 
stress . Conclusions: These data indicate that FFA upregulated 
MPST, which inhibits rather than enhances H2S production 
in NAFLD via the downregulation of CBS and CSE system, 

thereby exacerbating NAFLD . Anti-MPST rather than activation 
of MPST should be used for the treatment of NAFLD .
Disclosures:
The following people have nothing to disclose: Meng Li, Chengfu Xu, Xingyong 
Wan, Jianguo Gao, Chaohui Yu, Youming Li

1596
EDP-305, A Novel and Potent Farnesoid X Receptor 
Agonist, Exhibits Favorable Anti-inflammatory and 
Anti-fibrotic Activity In Vitro
Yang Li, Mary D. Chau, Guoqiang Wang, Yat Sun Or, Lijuan 
Jiang; Enanta Pharmaceuticals, Inc, Watertown, MA
Background: Nonalcoholic steatohepatitis (NASH) is becoming 
a major global health burden, with increasing prevalence and 
incidence worldwide . Inflammation and fibrosis are critical in 
the onset and progression of NASH . Herein, EDP-305, a novel 
and potent Farnesoid X Receptor (FXR) agonist, was tested 
side-by-side with obeticholic acid (OCA) and compared to it for 
anti-inflammatory and anti-fibrotic activity . Method: To assess 
the effects of EDP-305 on genes involved in the inflammatory 
response, THP1 cells were treated with 50ng/ml Lipopolysac-
charide (LPS) alone, or in conjunction with 50nM of EDP-305 
or OCA . To investigate the effects of EDP-305 on liver fibrosis, 
hepatic stellate cells (HSC) were treated with 10ng/ml trans-
forming growth factor beta (TGFβ) alone or in combination 
with 500nM of EDP-305 or OCA . The expression of essen-
tial genes involved in modulating the pathogenic inflammatory 
and fibrosis response associated with NASH was analyzed by 
RT-PCR . Results: In comparison to OCA, EDP-305 significantly 
mitigated the expression of genes involved in inflammatory 
response associated with NASH . For example, when compared 
to OCA, EDP-305 significantly (p<0 .05) decreased expression 
of c-c chemokine receptor type 2 (CCR2) . Furthermore, EDP-
305 exhibited an even stronger regulatory effect on genes 
involved in the inflammatory response than OCA (p<0 .01) by 
decreasing expression of nuclear factor kappa B (NFκB), toll-
like receptor 2 (TLR2), tumor necrosis factor α (TNFα), interleu-
kin 8 (IL8), colony stimulating factor-1 (CSF-1), chemokine (C-C 
Motif) Receptor 1 (CCR1), interleukin 1β (IL1β), and interleukin 
1 receptor 1 (IL1R1) . In addition to its anti-inflammatory effects, 
EDP-305 also displayed more potent anti-fibrotic effects when 
compared to OCA . When compared to OCA, EDP-305 sig-
nificantly (p<0 .05) decreased expression of α-smooth muscle 
actin (α-SMA), collagen type 1 α2 (COL1A2), and collagen 
type 3 α1 (COL3A1) . Moreover, when compared to OCA, 
EDP-305 even further decreased expression (p<0 .01) of metal-
lopeptidase inhibitor 1 (TIMP1) and metallopeptidase inhibitor 
2 (TIMP2); which are critical genes involved in the progres-
sion of liver fibrosis . Conclusions: EDP-305 exhibits favorable 
anti-inflammatory and anti-fibrotic activity in vitro. Moreover, 
when compared to OCA at the same concentration, EDP-305 
was significantly better at mitigating the expression of genes 
involved in the inflammatory and fibrotic response associated 
with NASH in vitro.
Disclosures:
Mary D . Chau - Employment: Enanta Pharmaceuticals, Inc
Yat Sun Or - Employment: Enanta Pharmaceuticals, Inc, Enanta Pharmaceuticals, 
Inc
Lijuan Jiang - Employment: Enanta Pharmaceuticals, Inc
The following people have nothing to disclose: Yang Li, Guoqiang Wang
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1597
Nucleotide binding and oligomerization domain like 
receptors (NLR) inflammasomes in patients with non-al-
coholic fatty liver disease (NAFLD)
Seong Hee Kang1, Jong Eun Yeon2, Ji Hye Je2, Young-Sun Lee2, 
Yang Jae Yoo2, Sang Jun Suh2, Young Kul Jung2, Ji Hoon Kim2, 
Yeon Seok Seo2, Hyung Joon Yim2, Kwan Soo Byun2; 1Department 
of Gastroenterology and Hepatology, Seoul National University 
College of Medicine, Seoul, Korea (the Republic of); 2Division of 
Gastroenterology and Hepatology, Department of Internal Medi-
cine, Korea University Medical Center, Seoul, Korea (the Republic 
of)
Background Inflammasomes, pro-caspase-1 containing mul-
tiprotein complex which is critical for activating key pro-in-
flammatory cytokines, have an important role in the onset and 
progression of chronic liver disease . Aims of our study were 
to measure the NLRs expression and define the role of NLRs in 
patients with NAFLD . Methods Human liver tissues and serum 
sample from patients with NAFLD were collected . Control sam-
ples that had pathologically fatty change less than 5% were 
obtained from liver transplantation donor . Relative mRNA lev-
els of NLRP3, NLRP6 and NLRP10, IL-1β and caspase-1 of 
pro-inflammatory cytokines were analyzed . Also, we analyzed 
the protein expression of NLRs in human serum by western blot 
analysis . Results When we compared the liver tissue mRNA of 
NLRs including NLRP3, NLRP6 and NLRP10 in NAFLD (n=14) 
with controls (n=12), NLRP3 (NAFLD vs. controls, 82 .8-fold) 
and NLRP 10 (127 .5-fold) were significantly increased in 
NAFLD (all p <0 .05) . Also, serum AST and ALT levels were sig-
nificantly elevated in NAFLD (AST, 96 .8 ± 55 .8; ALT, 170 .7 ± 
120 .1) compared with the control (AST, 17 .9 ± 5 .3; ALT, 13 .8 
± 6 .4) group (p <0 .05) . Caspase-1 in liver tissue were signifi-
cantly increased in NAFLD (10 .5-fold, p<0 .05) . Finally, IL-1β 
inflammatory cytokine was significantly increased in NAFLD 
(8 .0-fold, p<0 .05) relative to control group . In addition to liver 
tissue samples, NLRP3 protein expression in the serum samples 
from patients with NAFLD (n=24) were significantly elevated 
compared with controls (n=19) (NAFLD vs. controls 3 .0-fold) . 
Conclusions Using human liver tissue and serum samples from 
NAFLD, our study demonstrated the important role of inflam-
masomes in NAFLD . In addition to NLRP3 which is known to 
be essential to initiate adaptive immune response by dendritic 
cell, NLRP 10 might have an important role in the pathogenesis 
of NAFLD .
Disclosures:
Kwan Soo Byun - Grant/Research Support: Gilead, BMS
The following people have nothing to disclose: Seong Hee Kang, Jong Eun Yeon, 
Ji Hye Je, Young-Sun Lee, Yang Jae Yoo, Sang Jun Suh, Young Kul Jung, Ji Hoon 
Kim, Yeon Seok Seo, Hyung Joon Yim

1598
Comparison of liver pathology in three rodent NASH 
models to that observed in human NASH patients 
Frédéric Texier1, Benoit Noel1, John Brozek1, Isabelle A. Leclercq4, 
Alice Roudot1, Rémy Hanf1, Dean W. Hum1, Bart Staels2,3, Robert 
Walczak1; 1Genfit SA, Loos, France; 2Institut Pasteur, Lille, France; 
3Inserm UMR1011, Inserm, Lille, France; 4Institut de Recherche 
Expérimentale et Clinique, Université Catholique de Louvain, Lou-
vain, Belgium
Background and aim: NASH, cirrhosis and/or HCC will 
develop in a substantial proportion of NAFLD patients . Aca-
demic research and drug discovery dedicated to NASH have 
a need for models that represent human pathology . The aim 
of this study was to compare the hepatic gene expression sig-
nature of NASH patients (NAS≥5 & fibrosis ≥1) with that of 

three rodent models that were used to validate the efficacy of 
elafibranor, a drug candidate in phase 3 in NASH patients . 
Methods: Publicly available human NASH transcriptomic data 
(GSE48452) were compared to the transcriptomic signatures 
in livers of three rodent NASH models . Foz/foz mice that 
received high fat diet (HFD) for 18 weeks, C57Bl/6J mice 
and/or Wistar rats that received choline-deficient L-amino-ac-
id-defined-diets, supplemented with 1% cholesterol (CDAA/
chol) for 12 weeks, were used in this study . NASH and fibrosis 
development was evaluated by histology . Liver transcriptome 
was analyzed using Affymetrix DNA microarray technology 
and the R software (Limma package) . Gene Set Enrichment 
Analysis (GSEA) was used to identify genes in the three dis-
ease models, which are over-represented in human NASH as 
compared to healthy controls . Results: HFD-fed foz/foz mice, 
but not CDAA/chol diet-fed rodents, developed severe meta-
bolic syndrome . Despite the difference in systemic pathology, 
comparable levels of steatosis, ballooning and inflammation 
were demonstrated in all three models, with NAS scores 6-7 . 
Transcriptomic data analysis revealed substantial homology 
between the three preclinical models and the clinical data set 
from NASH patients . Genes in such pathways as fibrosis, cir-
rhosis, hepatitis, liver steatosis, liver inflammation, liver dam-
age, stellate cell proliferation, and liver cancer were identified 
in pathologic animals and these same genes were overrepre-
sented in human NASH . Interestingly, there was no substantial 
differences between hepatic signatures in rodent models that 
do (foz/foz on HFD) or do not (rats and mice on CDAA/chol 
diet) display a metabolic syndrome phenotype . In all models, 
liver disease and hepatic NASH gene expression signature 
changes were prevented and/or reversed by treatment with 
elafibranor . Conclusion: The Gene Set Enrichment Analysis 
approach showed that the hepatic gene expression pattern in 
the preclinical models tested in this study is very similar to that 
in human NASH patients . In conclusion, our data indicate that 
the hepatic phenotype observed in the foz/foz mice on high 
fat diet, in C57Bl/6J mice and Wistar rats on the CDAA/chol 
diet, recapitulates to a significant extent that of human NASH 
pathology, despite the differences in systemic physiology .
Disclosures:
Frédéric Texier - Employment: Genfit
Benoit Noel - Employment: Genfit SA
John Brozek - Employment: GENFIT
Isabelle A . Leclercq - Independent Contractor: Genfit,, Inventiva
Alice Roudot - Employment: GENFIT
Rémy Hanf - Management Position: GENFIT
Dean W . Hum - Management Position: Genfit
Bart Staels - Advisory Committees or Review Panels: MSD; Consulting: Genfit
Robert Walczak - Management Position: Genfit SA

1599
Nutritional Wheat Amylase Trypsin Inhibitors, Activators 
of Toll Like Receptor 4, Exacerbate Non-Alcoholic Ste-
atohepatitis in High Fat Diet Fed Mice
Muhammad Ashfaq-Khan1, Misbah Aslam1,2, Muhammad Asif 
Qureshi1,3, Shih-yen Weng1, Xiao-yu Wang1, Victor Zevallos1, 
Yong Ook Kim1, Detlef Schuppan1,4; 1Institute of Translational 
Immunology, Research Centre for Immunotherapy and the EPOS 
Consortium, Mianz, Germany; 2Shaheed Benazir Bhutto Women 
University, Peshawar, Pakistan; 3Dow University of Medical Sci-
ences, Karachi, Pakistan; 4Division of Gastroenterology, Beth Israel 
Deaconess Medical Center, Harvard Medical School, Boston, MA
Non-alcoholic steatohepatitis (NASH) is now ranked the most 
prevalent liver disease worldwide with an escalating demand 
for liver transplantation over the next decade . Apart from life 
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style changes and pharmacological strategies, specific (micro-) 
nutrients may play an important role in NASH pathogenesis . 
A possible candidate is the family of what amylase trypsin 
inhibitors (ATIs) that represent 3% of wheat protein, are highly 
resistant to digestive proteolysis and activate intestinal innate 
immunity via toll like receptor 4 (TLR4) on monocytes, macro-
phages and dendritic cells (Junker Y et al, J Exp Med 2012) . 
We therefore assessed the effect of nutritional ATIs equivalent 
in quantity to human average wheat ingestion on the sever-
ity of mild diet induced NASH in mice . Methods and Results 
Male C57BI/6J mice received a carbohydrate and protein 
(zein from corn) defined low or high fat diet (HFD, 53KJ% vs 
13 KJ% of calories as saturated fats), with or without 30% of 
the zein being isocalorically replaced by wheat gluten (which 
is naturally enriched in ATIs, 0 .3g/10g gluten) or 0 .7% of 
the zein replaced by purified ATIs for 8 weeks . At sacrifice 
blood, liver and peripheral adipose tissues were collected for 
biochemical and histological analysis . Tissues were quantified 
for lipid content, inflammation and fibrosis, and inflammation 
and fibrosis related transcript levels were quantified by qPCR . 
Macrophage subsets were quantified by IHC . Compared to 
the HFD alone, mice fed the HFD/G+ATI or the HFD/ATI diets 
gained 10% and 15% more weight, respectively (34 .87±0 .8 
vs . 38 .188±0 .4 and 40 .1g±0 .5) and displayed significantly 
higher serum ALT, triglycerides, and hepatic, epididymal, mes-
enteric and inguinal fat . Compare to the HFD alone, mice on 
the HFD/G/+ATI and HFD/ATI diets had a significantly higher 
histological NAS score . Transcript levels of CD68 (total mac-
rophages) and IL-6 were increased significantly, whereas alter-
native macrophage (and putatively anti-inflammatory) ARG1, 
CD206 and IL-4 transcripts were decreased (with a trend for 
PPAR-γ) . This was confirmed histologically via elevated CD68+ 
liver macrophages were elevated in the HFD/G/ATI and HFD/
ATIs fed animals . Finally, HFD/ATI fed mice had developed 
significantly enlarged epididymal adipocytes compared to the 
HFD controls . Conclusion Our study implicates proinflamma-
tory dietary wheat ATIs as nutritional drivers of NAFLD/NASH, 
despite lacking any caloric value, when combined with a HFD .
Disclosures:
The following people have nothing to disclose: Muhammad Ashfaq-Khan, Mis-
bah Aslam, Muhammad Asif Qureshi, Shih-yen Weng, Xiao-yu Wang, Victor 
Zevallos, Yong Ook Kim, Detlef Schuppan

1600
GPR91 antagonism: A novel approach for the treatment 
of nonalcoholic steatohepatitis (NASH)
Dhananjay Umrani, Debnath Bhuniya, Suhas Tambe, Nadim 
Shaikh, Mahesh Thakkar, Jigneshkumar S. Patel, Nilkanth V. 
Parekar, Siddhartha De, Sonali Athvankar, Dhananjay Joshi, 
Anjana Dharamshi, Sonali Bhadra, Mahima Kini, Vishwottam 
Kandikere, Vamsi Madgula, Ashwini Tambe, Vallabh Mahajan, 
Ahmad Fawzi, Kulkarni B.A., Kasim Mookhtiar; Advinus Therapeu-
tics Limited, PUNE, India
Nonalcoholic steatohepatitis (NASH) is liver disease with 
huge unmet need . Metabolic dys-regulation, oxidative stress 
and inflammation are hallmarks of NASH . Studies in recent 
years point towards an important role for succinate, one of the 
metabolites of TCA cycle and its receptor GPR91 in NASH . 
Succinate-GPR91 coupling is known to play an important 
role in HSC activation and fibrogenesis . Hepatic stellate cells 
(HSCs) are the principal collagen-producing cells in NASH . 
HSCs cultured in MCD media show significantly increased 
α-SMA expression which was abrogated with GPR91 SiRNA . 
Plasma succinate levels as well as expression of its receptor 
GPR91 are also increased in a mouse model of methionine-cho-

line-deficient (MCD) diet-induced NASH and mice treated with 
GPR91 ShRNA showed decrease in a-SMA . These studies sug-
gest GPR91 antagonism as potential therapeutic intervention 
for NASH . We have discovered novel, potent, selective and 
orally bioavailable GPR91 antagonists . One of these antag-
onists, Compound A was tested in MCD diet-induced NASH 
model in C57BL/6J mice for 8 weeks . MCD diet-induced 
NASH model in C57BL/6J mice develops fat accumulation 
in liver by increased fatty acid uptake and decreased VLDL 
secretion . Further, this model is associated with the significant 
inflammation and necrosis in liver tissue, and best approxi-
mates the histological features of clinical NASH . Treatment with 
Compound A showed significant decrease in liver triglyceride 
(TG) and plasma alanine aminotransferase (ALT) levels indicat-
ing improved liver function . Histopathological analysis of livers 
from Compound A treated mice showed significant decrease 
in fat deposition, inflammatory focus, hepatocyte rarefaction/ 
vacuolation and hepatic fibrosis . These observations were fur-
ther corroborated with significant decrease in expression of 
inflammation and fibrosis biomarkers like Collagen 1α, Osteo-
pontin, Timp1, MCP-1, TNFα and TGFβ . In summary, treatment 
with GPR91 antagonist in MCD diet-induced mouse model of 
NASH showed significant improvement in disease markers . 
This report provides first in vivo proof of concept for GPR91 
antagonism by small molecule as an effective approach for 
treatment of NASH and associated fibrotic diseases .
Disclosures:
Ahmad Fawzi - Management Position: Advinus Therapeutics Limited
Kasim Mookhtiar - Advisory Committees or Review Panels: Persistent Systems; 
Management Position: Advinus Therapeutics Ltd
The following people have nothing to disclose: Dhananjay Umrani, Debnath 
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Nilkanth V . Parekar, Siddhartha De, Sonali Athvankar, Dhananjay Joshi, Anjana 
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1601
TRPV4 prevents tissue injury in diseased fatty liver by 
blocking CYP2E1-mediated redox-toxicity via Kupffer 
cell-induced nitric oxide production
Ratanesh K. Seth1, Diptadip Dattaroy1, Varun Chandrashekaran1, 
Suvarthi Das1, Firas Alhasson1, Marcelo G. Bonini2, Gregory A. 
Michelotti3, Mitzi Nagarkatti4, Prakash Nagarkatti4, Anna Mae 
Diehl5, Phillip D. Bell6, Wolfgang B. Liedtke5, Saurabh Chatterjee1; 
1ENVIRONMENTAL HEALTH SCIENCES, UNIVERSITY OF SOUTH 
CAROLINA, Columbia, SC; 2Department of Medicine, Pharmacol-
ogy and Pathology,, University of Illinois, Chicago, IL; 3Metabolon 
Inc, Research Triangle Park, NC; 4Department of Pathology, Micro-
biology and Immunology, University of South Carolina School of 
Medicine, Columbia, SC; 5Department of Neurology, Duke Univer-
sity, Durham, NC; 6Department of Medicine, Division of Nephrol-
ogy,, University of Alabama at Birmingham, Birmingham, AL
NAFLD is a clinically characterized by fatty infiltration in the 
liver . Inflammation, endothelial dysfunction and fibrosis are 
the major stages of NAFLD progression where several molec-
ular regulations play a critical role . With the lack of early 
stage biomarkers and absence of an FDA approved drug, 
these molecular switches can be targeted to develop an effec-
tive treatment strategy . The “two-hit” or “multiple-hit” model of 
NAFLD progression often arise from CYP2E1 mediated redox 
stress leading to liver injury and dysfunction of endogenous 
defense mechanism . The ion channels play a key role in endog-
enous defense mechanism . The molecular sensor, transient 
receptor potential cation channel TRPV4 senses redox stress in 
cytotoxic liver environment and negatively regulates CYP2E1 . 
The primary Rat hepatocytes when co-exposed with CYP2E1 
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ligand (pyrazole) and TRPV4 antagonist (GSK2193874) pro-
duced significant increased lipid peroxidation (4-hydroxynon-
enal) and damage associated molecular pattern HMGB1 . We 
showed that in Rat Kupffer cell, TRPV4 is activated both by 
HMGB1 and collagen that in turn induces the endothelial NOS 
(NOS3) to release nitric oxide . The diffusible nitric oxide from 
Kupffer cells acts in a paracrine fashion in neighboring hepato-
cytes to deactivate the redox toxicity induced by CYP2E1 . We 
also report that the Kupffer cell but not the hepatocytes are the 
seat of nitric oxide production by TRPV4-NOS3 pathway . The 
molecular crosstalk between hepatocytes and Kupffer cells in 
early stage of liver injury prevent the disease progression by 
attenuating CYP2E1 function . Thus, TRPV4 acting as a molecu-
lar sensor of cell stress in the diseased fatty liver constitutes an 
endogenous defense molecule that can not only form a basis 
for targeted therapy approaches to strengthen the defenses 
against NAFLD progression but also against drug toxicity out-
comes in the liver .
Disclosures:
The following people have nothing to disclose: Ratanesh K . Seth, Diptadip 
Dattaroy, Varun Chandrashekaran, Suvarthi Das, Firas Alhasson, Marcelo G . 
Bonini, Gregory A . Michelotti, Mitzi Nagarkatti, Prakash Nagarkatti, Anna Mae 
Diehl, Phillip D . Bell, Wolfgang B . Liedtke, Saurabh Chatterjee

1602
Hepatocellular Nuclear Factor 4α (HNF-4α) activation 
by saRNA rescues dyslipidemia and promotes favorable 
metabolic profile in a high fat diet (HFD) fed rat model. 
Vikash Reebye1, Kai-Wen Huang2, Katherine Czysz1, Simona Ciri-
ello1, Stehpanie Dorman1, Isabella Reccia1, H.S Lai2, Ling Peng3, 
Nikos Kostomitsopoulos4, Joanna Nicholls1, Robert Habib5, Don-
ald Tomalia6, Pal Saetrom7, Edmund Wilkes8, Pedro Cutillas8, 
John Rossi9, Nagy Habib1; 1SURGERY, IMPERIAL COLLEGE LON-
DON, London, United Kingdom; 2Department of Surgery & Hepa-
titis Research Center, National Taiwan University Hospital, Taipei, 
Taiwan; 3Centre Interdisciplinaire de Nanoscience de Marseille, 
Marseille, France; 4Biomedical Research Animal Facilities, Bio-
medical Research Foundation of the Academy of Athens,, Athens, 
Greece; 5MiNA Therapeutics, London, United Kingdom; 6Depart-
ment of Chemistry, University of Pennsylvania, Philadelphia, PA; 
7Department of Cancer Research and Molecular Medicine, Norwe-
gian University of Science and Technology, Trondheim, Norway; 
8Cell Signalling and Proteomics Group, Centre for Haemato-On-
cology, Barts Cancer Institute, Queen Mary University of London, 
London, United Kingdom; 9Division of Molecular Biology, Beck-
man Research Institute of City of Hope, City of Hope, Duarte, CA
Introduction. Nonalcoholic fatty liver disease (NAFLD) culmi-
nates in insulin resistance and metabolic syndrome . As yet 
there are no approved single agent that targets steatosis or its 
pathological progression to hepatitis . Hepatocyte-nuclear-fac-
tor 4-alpha (HNF-4α) is at the centre of a complex transcrip-
tional network where its disruption is directly linked to diabetes 
and steatosis . Resetting HNF-4α expression in NAFLD is there-
fore crucial for reestablishing normal liver function . Methods. 
Here, small activating RNA (saRNA) specific for upregulating 
HNF-4α was injected in rats exposed to a high fat diet for 16 
weeks . Intravenous delivery was carried out using 5-(G5)-trieth-
anolamine-core PAMAM dendrimers . Results. We observed a 
significant reduction in liver triglyceride; increased HDL/LDL 
ratio and decreased white adipose tissue/body weight ratio . 
This suggested that HNF4A-saRNA- treatment induced a favor-
able metabolic profile . Proteomic analysis showed significant 
regulation of genes involved in sphingolipid metabolism, fatty 
acid β-oxidation, ketogenesis, detoxification of reactive oxy-
gen species and lipid transport . We demonstrate that HNF-4α 
activation by oligonucleotide therapy may represent a new 

paradigm as a single agent for the treatment of NAFLD and 
insulin resistance .
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Metabolomic classification of murine and human nonal-
coholic fatty liver disease
Cristina Alonso1, Jose L. Lavin2, Marta Iruarrizaga-Lejarreta1, 
David Fernández3, Sebastiaan van Liempd2, Laura delaCruz-Vil-
lar2, Nicolás Navasa2, Ibon Martinez-Arranz1, Igor Aurrecoe-
chea4, Xavier Buqué4, Marta Varela3, Juan M. Falcon-Perez5, 
Elizabeth P. Newberry6, Patricia Aspichueta4, Ana M. Aransay3, 
Mazen Noureddin7, Juan Anguita8, Nicholas O. Davidson6, Maria 
L. Martinez-Chantar3, Shelly C. Lu7, José M. Mato3; 1OWL, Derio, 
Spain; 2CIC bioGUNE, Derio, Spain; 3CIC bioGUNE, CIBERehd, 
Derio, Spain; 4Faculty of Medicine and Nursery, University of 
the Basque Country, Leioa, Spain; 5CIC bioGUNE, CIBERehd, 
Ikerbasque, Derio, Spain; 6Department of Medicine and Depart-
ment of Developmental Biology, Washington University School 
of Medicine, St. Louis, MO; 7Division of Gastroenterology and 
Hepatology, Cedars-Sinai Medical Center, Los Angeles, CA; 8CIC 
bioGUNE, Ikerbasque, Derio, Spain
Purpose of Study: Increasing evidence points to different sub-
types of nonalcoholic fatty liver disease (NAFLD) which progress 
to nonalcoholic steatohepatitis (NASH) and fibrosis at different 
rates and may respond differently to treatment . We asked if 
different pathways causing NASH yield distinct serum metabo-
lomic signatures . Methods: We undertook lipidomic (over 500 
metabolites) and transcriptomic (RNA Seq) analysis in three 
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mouse models of NASH and fibrosis: 1) High fructose/high 
trans fat (HFTF) fed C57BL6/J (WT); 2) Germline methionine 
adenosyltransferase 1a knockout (Mat1a KO); and 3) WT 
mice fed a methionine, choline deficient (MCD) diet . Results: 
All groups showed increased liver fatty acid (FA) uptake and 
accumulation of FA, triglyceride and cholesterol ester, and his-
tological NASH and fibrosis versus appropriate controls . How-
ever, the groups differed substantially in de novo lipogenesis 
(DNL), FA esterification, mitochondrial, peroxisomal and endo-
plasmic reticulum (ER) FA oxidation, phospholipid metabolism, 
phosphatidylcholine (PC)/phosphatidylethanolamine (PE) ratio 
and VLDL export . Specifically, HFTF mice showed increased 
DNL, impaired mitochondrial FA-oxidation, increased peroxi-
somal FA-oxidation, normal PC/PE ratio and VLDL export . 
By contrast, Mat1a KO mice exhibited normal DNL, reduced 
mitochondrial FA-oxidation, increased peroxisomal and ER 
FA-oxidation, reduced PC/PE ratio and VLDL export . Mice 
fed a MCD diet showed decreased DNL, increased mitochon-
drial and ER FA-oxidation, reduced PC/PE ratio and impaired 
VLDL export . Murine serum lipidomic signatures were used as 
comparators to serum metabolomic signatures of 377 patients 
with biopsy proven NAFLD (246 steatosis and 151 NASH), 
the findings showing two distinct subtypes . Subtype I (222 
patients) was enriched for MCD and Mat1a KO signatures, 
while the HFTF signature was distributed across both subtypes . 
Subtype I was characterized by a reduction in specific PC 
species, PC(20:0/18:2), PC(18:2/20:4), PC(18:0/22:5), 
PC(16:0/22:6), PC(18:0/0:0), PC(20:0/0:0), PC(20:1/0:0), 
while subtype II showed elevations in each of these species . 
We further identified serum biomarkers that distinguished 
NASH from steatosis . For example, increased content of plas-
malogens PC(P-20:1/0:0), PC(P-18:1/0:0), PC(P-20:2/0:0), 
PC(P-16:0/0:0) differentiated between NASH and steatosis in 
NAFLD patients with subtype I, while a decrease in TG(54:6), 
TG(54:5), PC(17:1/18:1), PC(19:1/18:2) differentiated 
NASH and steatosis in subtype II . Conclusions: These results 
indicate that the traditional, mainly pathology-driven classifi-
cation of NAFLD/NASH, can be refined and perhaps repre-
sented by metabolomics classification
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APEUTICS; Consulting: ABBOTT, GALMED, OWL
The following people have nothing to disclose: Cristina Alonso, Jose L . Lavin, 
Marta Iruarrizaga-Lejarreta, David Fernández, Laura delaCruz-Villar, Nicolás 
Navasa, Ibon Martinez-Arranz, Igor Aurrecoechea, Xavier Buqué, Marta Varela, 
Juan M . Falcon-Perez, Elizabeth P . Newberry, Patricia Aspichueta, Ana M . Aran-
say, Juan Anguita, Nicholas O . Davidson, Maria L . Martinez-Chantar, Shelly 
C . Lu

1604
Dietary Iron overload in the context of a ‘nashogenic’ 
Western diet aggravates nonalcoholic steatohepatitis 
through increased recruitment and accumulation of 
hepatic immune mediators.
Priya Handa1, Vicki Morgan-Stevenson1, L Akhila Vemulakonda1, 
Sarag Boukhar2, Matthew M. Yeh2, Kris V. Kowdley1; 1Organ 
Care Research and Liver Care Network, Swedish Medical Cen-
ter, Seattle, WA; 2Pathology, University of Washington, School of 
Medicine, Seattle, WA
Background and Aim: We previously demonstrated that iron 
deposition in hepatic reticuloendothelial system (RES) is related 
to increased severity of nonalcoholic steatohepatitis (NASH) 
and fibrosis . The aim of the study was to examine the effect of 
dietary iron in the context of a ‘nashogenic’ Western diet on 

the outcome of NASH . We hypothesized that iron overload 
would significantly increase the severity of NASH by augment-
ing inflammation . Methods: We fed 6 week old C57Bl6 mice 
(n=10 each), A . Low fat diet (LF, 10% Fat), B . Dietary iron (DI) 
+ LF (2% carbonyl iron enriched LF), C . Western diet (WD, 
60% high fat, 2% cholesterol and 22 % Fructose) and D . 2% 
Carbonyl Iron enriched WD diet (DI+WD) for 26 weeks . At 
the end of the study period, histological features of NASH 
and iron deposition were scored by a hepatopathologist using 
NASH CRN criteria . Immunohistochemistry was performed on 
the livers of the mice to examine the presence of CCR2 and 
CD68, markers of recruited and resident hepatic macrophages 
and alpha smooth muscle actin (ASMA), a fibrogenic marker . 
Results: While WD feeding led to significantly increased ste-
atosis, inflammation and fibrosis scores resulting in NASH, DI 
mice displayed significantly increased steatosis and inflamma-
tion causing steatohepatitis . Strikingly, while WD or DI feeding 
alone showed a significantly higher histologic inflammation 
score relative to LF, we observed that DI overload in the context 
of WD led to the highest histochemical inflammation score, rel-
ative to WD or DI alone . This, in turn, led to the highest NAFLD 
activity score (NAS, ≥6) for the WD/DI mice, relative to WD or 
DI mice . In corroboration, we found significantly greater num-
bers of inflammatory foci of CCR2, CD68 and ASMA, in the 
livers of WD/DI mice than DI alone or WD alone (3 fold) . Thus, 
the WD/DI mice displayed highest levels of steatosis, inflam-
mation and fibrosis, leading to aggravated NASH relative to 
WD or DI  . Additionally, DI and WD/DI mice showed higher 
grades and distribution of iron in the RES than hepatocellular 
compartment in the liver . Conclusions: We demonstrate that 
hepatic DI overload leads to the aggravation of the WD-in-
duced NASH . Our study highlights the exacerbatory effect of 
iron excess on inflammatory hepatic activation, when adminis-
tered with a ‘nashogenic’ Western diet, and warrants that we 
develop strategies to mitigate iron overload in the pursuit of 
effective therapeutics against NASH .

Disclosures:
Kris V . Kowdley - Advisory Committees or Review Panels: Abbvie, Enanta, Gil-
ead, Intercept, Merck, Novartis, Trio Health, Verylx; Grant/Research Support: 
Abbvie, Evidera, Galectin, Gilead, Immuron, Intercept, Merck, NGM Biopharma, 
Novartis, Tobira, Trio Health; Speaking and Teaching: Gilead, Intercept
The following people have nothing to disclose: Priya Handa, Vicki Morgan-Ste-
venson, L Akhila Vemulakonda, Sarag Boukhar, Matthew M . Yeh

1605
Regulation of Kupffer cell activation by the microR-
NA-34a/p53 axis during alcoholic liver injury
Tianhao Zhou1,2, Kelly McDaniel1,2, Ying Wan1,2, Sugeily 
RamosLorenzo1,2, Nan Wu1,2, Heather L. Francis1,2, Shannon S. 
Glaser1,2, Gianfranco Alpini1,2, Fanyin Meng1,2; 1Digestive Dis-
ease Research Center, Baylor Scott & White Helathcare, Texas 
A&M HSC College of Medicine, Temple, TX; 2Central Texas Vet-
eran Healthcare System, Temple, TX
Background: Kupffer cells (KC) and microRNA-34a play a 
critical role in both liver physiology and the pathogenesis of 
alcoholic liver diseases . The current study is aimed to charac-
terize the functional role of miR-34a/p53 regulated Kupffer cell 
activation during alcoholic-induced hepatitis . Methods: Inflam-
mation related microRNA and gene expression was assessed 
using microRNA microArray, an inflammation PCR Array and/
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or real-time PCR analysis in ethanol- and LPS-treated Kupffer 
cells, as well as in liver specimens from a mouse model of 
chronic and binge ethanol feeding (the NIAAA model) rela-
tive to control liver tissue . Cellular senescence and viability 
were measured by SA-β-gal Activity and MTS assay . KCs were 
also isolated by laser capture microdissection (LCM) from TLR-4 
knockout mice or the morpholino antisense oligomer against 
miR-34a (miR-34a Morpho/AS) treated mice with chronic and 
binge ethanol feeding . Results: We identified that chronic and 
binge ethanol feeding significantly increased Kupffer cell infil-
tration and hepatocellular senescence by immunohistochemistry 
(IHC), PCR array and SA-β-gal assay, along with the enhanced 
expressions of miR-34a and p53 by IHC and qPCR assay . The 
up-regulation of hepatic senescence initiators PAI-1 and EGR1 
in ethanol feeding mice were further verified by real-time PCR 
assay . Treatment of Kupffer cell by LPS (10 ng/ml) for 72 hr 
significantly increased TNF-α and IL-6 mRNA expression, along 
with the enhanced CD14 expression detected by Western blot . 
Inhibition of miR-34a significantly reduced ethanol and LPS 
induced TNF-α and IL-6 mRNA expression in cultured human 
Kupffer cells . Meanwhile, silencing of miR-34a and/or p53 
decreased ethanol and LPS-induced senescence and increased 
viability in normal human hepatocytes . TLR4 knockout mice and 
miR-34a Morpho/AS treated mice displayed less sensitivity to 
chronic alcoholic injury, along with less Kupffer cell infiltra-
tion, less SA-β-gal activity and reduced expressions of fibrosis 
markers α-SMA, Col1A1 and TIMP-1 . Furthermore, miR-34a 
Morpho/AS treatment also significantly reduced TNF-α and 
IL-6 mRNA expression in isolated Kupffer cell by LCM from 
chronic and binge ethanol feeding mice, suggests a critical role 
of miR-34a/p53 regulated Kupffer cell activation and cellular 
senescence during ALD . Summary and Conclusion: Our results 
demonstrate the important contributions of miR-34a/p53 axis 
to LPS induced Kupffer cell activation, cellular senescence and 
alcoholic hepatitis . The findings provide new insight into the 
function of miR-34a/p53 regulated phenotype of Kupffer cells 
and testing novel therapeutic approaches for human alcoholic 
liver diseases .
Disclosures:
The following people have nothing to disclose: Tianhao Zhou, Kelly McDaniel, 
Ying Wan, Sugeily RamosLorenzo, Nan Wu, Heather L . Francis, Shannon S . 
Glaser, Gianfranco Alpini, Fanyin Meng

1606
Exosome Derived from Palmitic Acid-treated Hepato-
cytes Activates Hepatic Stellate Cells
Young-Sun Lee, Jong Eun Yeon, Yang Jae Yoo, Ji Hye Je, Sang Jun 
Suh, Young Kul Jung, Ji Hoon Kim, Yeon Seok Seo, Hyung Joon 
Yim, Kwan Soo Byun; Department of Internal Medicine, Korea Uni-
versity College of Medicine, Seoul, Korea (the Republic of)
Background/Aim: Although nonalcoholic fatty liver disease 
(NAFLD) is becoming dominant cause of chronic liver disease, 
the exact mechanism of progression from simple steatosis to 
nonalcoholic steatohepatitis (NASH) have yet to be elucidated . 
We aimed to investigate the role of exosome from lipid laden 
hepatocyte in the context of NAFLD progression in vitro . Meth-
ods: We isolated exosome from human hepatoma cell lines 
(Huh7 or HepG2) treated with palmitic acid (PA) . Concentra-
tion of exosome was determined with exosome quantitation 
assay kit and microarray was done for miRNA analysis in exo-
some . LX-2 cells, human hepatic stellate cell (HSC) line, were 
treated with isolated exosome from PA treated cells . Results: 
Compare with controls, PA-treated hepatocytes significantly 
increased CD36 and exosome production . (8 .6 vs . 5 .5 X 
10^7 /μL, p <0 .01) . Microarray showed distinct expression 

level of microRNA between exosome from control hepatocytes 
and exosome from PA-treated hepatocytes (Figure) . When LX-2 
cells were cultured with exosome from hepatocytes, TGF-β1, 
α-SMA, and Col1a1 expression in LX-2 cells were significantly 
increased compared to control . Moreover, exosome from 
PA-treated hepatocytes more increased the expression levels 
of fibrosis markers . High concentration of exosome (100 μg/
mL) more increased the expression levels of fibrosis markers 
compared to low concentration of exosome (50 μg/mL) . Con-
clusions: Palmitic acid treatment enhanced the production of 
exosome in hepatocytes and changed miRNA components in 
exosome . Exosomes derived from palmitic acid-treated hepato-
cytes increased expression levels of fibrotic genes in HSCs . 
Therefore, exosome might have important roles for crosstalk 
between hepatocytes and HSCs in the progression to NASH 
from simple steatosis .

Disclosures:
Kwan Soo Byun - Grant/Research Support: Gilead, BMS
The following people have nothing to disclose: Young-Sun Lee, Jong Eun Yeon, 
Yang Jae Yoo, Ji Hye Je, Sang Jun Suh, Young Kul Jung, Ji Hoon Kim, Yeon Seok 
Seo, Hyung Joon Yim

1607
ER Stress Regulates Autophagy and Protein Secretion 
through IBTKα during the Pathogenesis of Non-Alcoholic 
Steatohepatitis 
Jeffrey A. Willy1, Samer Gawrieh2, James L. Stevens1, Howard 
C. Masuoka2, Ronald C. Wek1; 1Biochemistry and Molecular 
Biology, Indiana University School of Medicine, Indianapolis, IN; 
2Medicine, Indiana University School of Medicine, Indianapolis, 
IN
Excess free fatty acids (FFA) as well as activation of the 
unfolded protein response (UPR) and its downstream effector 
CHOP are thought to be a critical feature in the progression 
of NASH, but their roles in FFA induced hepatotoxicity are 
not fully understood . In this study, we evaluate the role of the 
UPR in NASH by treating HepG2 cells with both saturated and 
unsaturated FFAs at physiologic concentrations . We found that 
saturated FFAs, but not unsaturated FFAs, induced hepatocyte 
cell death and inflammation in a CHOP-dependent manner 
by phosphorylating the p65 (RELA) subunit of NF-κB, resulting 
in the induction of autophagy and secretion of cytokines such 
as TNFα and IL-8 . Furthermore, saturated FFAs were found to 
induce hepatotoxicity by inhibiting autophagic flux . Deletion 
of CHOP or RELA through CRISPR/Cas9 repressed induction 
of autophagy, enhanced cell viability, and reduced cytokine 
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secretion following saturated FFA exposure . Conversely, inhibi-
tion of lysosome activity enhanced LC3b and P62 accumulation 
and lipotoxicity, suggesting saturated FFAs trigger cell death 
via a pathway involving UPR induction of autophagy . To fur-
ther address the biological pathways and unique gene targets 
regulated by CHOP and NF-κB, we carried out ChIP-seq and 
RNA-seq analyses on hepatocytes deleted by CRISPR/Cas9 
for either CHOP or the phospho-p65 (RELA) subunit of NF-κB 
and determined that these transcription factors coordinately 
regulate global gene expression patterns following exposure 
to palmitate, including autophagy and inflammation . We iden-
tified the alpha isoform of the Inhibitor of Bruton’s Tyrosine 
Kinase (IBTKα) to be directly regulated by both CHOP and 
phospho-p65 in our ChIP-seq and RNA-seq data sets . Loss of 
IBTKα through CRISPR/Cas9 resulted in increased cell survival, 
loss of phagophore formation at the endoplasmic reticulum, as 
well as reduced cytokine secretion . We also identified binding 
partners of IBTKα by immunoprecipitation and LC/MS, indicat-
ing that that IBTKα is part of a protein complex that includes 
ULK1/2, SEC16A, and LC3b that facilitates phagophore for-
mation as well as SEC31A and CUL3 for COPII vesicles which 
function at endoplasmic reticulum exit sites . To validate our 
model in human patients, we assayed liver biopsy samples and 
found up-regulation of CHOP and IBTKα coincident with accu-
mulation of LC3b and P62 as well as secretion of cytokines IL-8 
and TNFα in serum of NASH patients . Previous reports sug-
gested an association between the UPR and autophagy, and 
our study provides a mechanistic understanding of the roles of 
the UPR and CHOP in regulating saturated FFA induced hepa-
totoxicity at the cellular level .
Disclosures:
The following people have nothing to disclose: Jeffrey A . Willy, Samer Gawrieh, 
James L . Stevens, Howard C . Masuoka, Ronald C . Wek

1608
Macrophage-Specific Deletion of SHP Exacerbates 
Diet-induced Nonalcoholic steatohepatitis in Mice
An Zou, Nancy Magee, Yuxia Zhang; Pharmacology, Toxicology 
and Therapeutics, University of Kansas Medical Center, Kansas 
City, KS
[Purpose] Nonalcoholic steatohepatitis (NASH), characterized 
by steatosis, hepatic injury and inflammation, has rapidly 
become a common health concern in the United States . The 
mechanism triggering NASH remains poorly defined . Nuclear 
receptor small heterodimer partner (SHP, Nr0b2) is a transcrip-
tional repressor regulating normal liver function . Macrophages 
are the first responding cells to hepatocyte injuries . The aim for 
this study is to investigate the role of macrophage-specific SHP 
in the pathogenesis of NASH . [Methods] Two animal models 
including 16 weeks’ high fat diet with high cholesterol and 
fructose (HFCF)-induced NASH model and lipopolysaccharide 
(LPS)-induced acute inflammatory model were applied on 2 
month-old male macrophage-specific Shp deficient mice (Shp-
MKO represents Shpflox/flox; LysMCre+/-) and littermate con-
trols (Shp-WT represents Shpflox/flox; LysMCre-/-) . The extent of 
steatosis, inflammation, and fibrosis were evaluated in liver 
tissues . Primary macrophages isolated from mouse liver were 
differentiated into proinflammatory M1 or anti-inflammatory 
M2 macrophages and SHP expression was determined during 
the differentiation . Mouse macrophage cell line RAW 264 .7 
cells overexpressed with SHP were included to study mecha-
nisms . [Results] Steatohepatitis was present in HFCF liver as 
shown by hepatocyte ballooning, macrophage infiltration, and 
up-regulation of proinflammatory cytokines (TNFα, CCL2, IL-1β, 
IL-6) . Without affecting hepatocyte steatosis Shp-MKO mice 

were more susceptible to HFCF-induced NASH, as evidenced 
by increased monocyte infiltration and enhanced production 
of TNFα and CCL2 . In addition, fibrosis progression in HFCF 
liver was significantly exacerbated by Shp-deficiency in macro-
phages . Furthermore, Shp-MKO mice produced greater levels 
of proinflammatory cytokines in LPS-induced acute inflammatory 
model, which was mediated through the augmented activation 
of NF-κB signaling . Importantly, Shp expression is down-regu-
lated in proinflammatory M1 macrophages differentiation and 
up-regulated in anti-inflammatory M2 macrophages differentia-
tion . The critical role of SHP in inhibiting inflammation and M1 
macrophage polarization was further confirmed in SHP-over-
expressing RAW 264 .7 cells . [Conclusions] Our results uncov-
ered a unique regulatory axis in macrophage polarization that 
couples nuclear receptor SHP with transcription factor NF-κB 
to control inflammation and fibrosis in NASH . [Grant Support] 
This project was supported by grants NCI K22CA184146 and 
NIH P20 GM103549 .
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1609
Obeticholic acid, a synthetic FXR agonist, prevents 
hepatic inflammation and fibrosis in a novel mouse 
model of non-alcoholic steatohepatitis
Toshihiro Goto1,2, Michiko Itoh2, Sayaka Kanai2, Takayoshi Suga-
nami3,4, Yoshihiro Ogawa2,5; 1Drug Development Research Lab-
oratories, Sumitomo Dainippon Pharma Co., Ltd., Osaka, Japan; 
2Tokyo Medical and Dental University, Tokyo, Japan; 3Nagoya 
University, Aichi, Japan; 4JST-PRESTO, Tokyo, Japan; 5AMED-
CREST, Tokyo, Japan
Introduction: Nonalcoholic fatty liver disease (NAFLD) encom-
passes a wide spectrum of liver impairments ranging from 
simple steatosis to nonalcoholic steatohepatitis (NASH), which 
can lead to cirrhosis and hepatocellular carcinoma . We 
have previously reported that melanocortin 4 receptor-defi-
cient (MC4R-KO) mice can serve as a novel model of NASH . 
Using this model, we investigated in this study whether obeti-
cholic acid (OCA), a synthetic agonist of the nuclear recep-
tor farnesoid X receptor (FXR), prevents the development of 
NASH . Methods: OCA (10 mg/kg, p .o .) or its vehicle was 
administered daily for 24 weeks to MC4R-KO mice fed a West-
ern diet (WD) and to C57BL/6 mice fed a standard chow 
(control) . According to the NAFLD activity score (NAS), ste-
atosis, ballooning, inflammation and fibrosis were evaluated 
in hematoxylin-eosin- and Sirius-red-stained liver sections, and 
immunohistochemical staining for F4/80 was performed to 
assess the distribution of macrophages . Hepatic mRNA expres-
sion was measured by quantitative real-time polymerase chain 
reaction . All data are expressed as the mean ± SEM . Results: 
Treatment with OCA did not affect body weight and adipose 
tissue weight throughout the experimental period, but markedly 
decreased liver weight (6 .3 ± 0 .4 vs . 4 .2 ± 0 .3 g, p<0 .01) 
and hepatic cholesterol content (2 .6 ± 0 .2 vs . 1 .3 ± 0 .1 mg/g 
tissue, p<0 .01) . Livers from the MC4R-KO mice treated with 
the vehicle exhibited NASH-like histology, including steatosis, 
inflammatory cells infiltration, hepatocytes ballooning and 
pericellular fibrosis . Treatment with OCA significantly reduced 
NAS (7 .3 ± 0 .3 vs . 5 .0 ± 0 .6, p<0 .05), fibrosis area (1 .4 
± 0 .2 vs . 0 .5 ± 0 .1 %, p<0 .01), and the number of hepatic 
crown-like structures indicative of NASH (9 .8 ± 1 .8 vs . 2 .0 
± 0 .9 number/mm2, p<0 .01) . In addition, OCA increased 
mRNA expression of FXR target genes (SHP and BSEP) and sig-
nificantly suppressed mRNA expression of inflammatory genes 
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(TNF-α, IL-1β and MCP-1) and fibrogenic genes (Col1A1 and 
TGF-β, p<0 .05) . Conclusions: We have shown in this study 
that treatment with OCA effectively prevents the development 
of NASH in MC4R-KO mice . This finding indicates that OCA 
could be useful in the treatment of NASH .
Disclosures:
Toshihiro Goto - Employment: Sumitomo Dainippon Pharma Co ., Ltd .
Yoshihiro Ogawa - Grant/Research Support: Sumitomo Dainippon Pharma
The following people have nothing to disclose: Michiko Itoh, Sayaka Kanai, 
Takayoshi Suganami

1610
Combination treatment of dipeptidyl peptidase IV inhibi-
tor and angiotensin-II type 1 receptor blocker attenuates 
progression of nonalcoholic steatohepatitis in rats
Yasushi Okura, Tadashi Namisaki, Kosuke Kaji, Ryuichi Nogu-
chi, Kosuke Takeda, Kei Moriya, Mitsuteru Kitade, Norihisa 
Nishimura, Kenichiro Seki, Shinya Sato, Hiroaki Takaya, Hideto 
Kawaratani, Yasuhiko Sawada, Naotaka Shimozato, Keisuke 
Nakanishi, Hitoshi Yoshiji; third department of internal medicine, 
Nara medical university, Kashihara, Japan
Background/Aim: Renin-angiotensin system (RAS) has been 
shown to play a critical role in the sequential progression of 
NASH to fibrosis and hepatocellular carcinoma, closely asso-
ciated with hepatic angiogenesis . We have revealed that 
blockade of RAS with angiotensin-II type 1 receptor blocker 
(ARB) significantly alleviated NASH progression along with 
suppression of the activated hepatic stellate cell (Ac-HSC) and 
hepatic neovascularization in experimental rat models . Dipep-
tidyl peptidase-4 (DPP4) inhibitor (DPP4-I) reportedly exerted 
suppressive effects on experimental liver fibrosis along with 
suppression of the Ac-HSC and hepatic TGF-β expression . The 
role of DPP4 is, however, still obscure, although DPP4 is highly 
expressed by non-parenchymal liver cells including Ac-HSCs 
and endothelial cells (ECs) . The aim of our current study was 
to elucidate the combined effects of DPP4 and ARB in the pro-
gression of a non-diabetic NASH rat model and the possible 
mechanisms involved . Material and methods: In the choline-de-
ficient L-amino-acid-defined (CDAA) diet-induced rat model, 
the chemopreventive effects of DPP4-I (150mg/kg/day) and 
ARB (30mg/kg/day) on NASH progression were elucidated, 
especially in conjunction with Ac-HSC and angiogenesis, both 
of which are known to play pivotal roles in hepatic fibrogene-
sis and carcinogenesis, respectively . RESULTS: Treatment with 
DPP4-I and ARB suppressed hepatic fibrogenesis and glutathi-
one-S-transferase placental form (GST-P) positive pre-neoplas-
tic lesions . The combined treatment with both agents exerted 
more inhibitory effect as compared with either single agent 
along with suppression of the Ac-HSC and vascular endothelial 
growth factor (VEGF)-mediated neovascularization . Our in vitro 
study showed that DPP4-I and ARB inhibited Ac-HSC prolifera-
tion along with suppression of the in vivo studies . However, in 
vitro studies disclosed that AT-II and VEGF-induced proliferation 
of HepG2 cell and EC cell was not affected by clinically equiv-
alent doses of either DPP4-I (2μM) or ARB (10μM) . Semi-quan-
titative analysis demonstrated that the suppressive effect of both 
agents on AT-II induced EC tubule formation closely agreed 
with the inhibition of neovascularization . Conclusion: Concur-
rent use with clinically comparable dose of DPP4-I and ARB 
suppressed the progression of a non-diabetic rat model of ste-
atohepatitis . Because both agents are widely and safely used 
in clinical practice, this combination therapy may represent a 
potential new strategy against NASH in the near future .
Disclosures:

The following people have nothing to disclose: Yasushi Okura, Tadashi Nami-
saki, Kosuke Kaji, Ryuichi Noguchi, Kosuke Takeda, Kei Moriya, Mitsuteru Kit-
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1611
Oral pentamidine (VLX103) is an effective treatment for 
high fat diet-induced NASH in mice
Enpeng Zhao2, Ghulam Ilyas2, Francois Ravenelle1, Kathryn 
Tanaka3, Mark J. Czaja4; 1Verlyx Pharma Inc., Montreal, QC, 
Canada; 2Department of Medicine and the Marion Bessin Liver 
Research Center, Albert Einstein College of Medicine, Bronx, NY; 
3Department of Pathology, Albert Einstein College of Medicine, 
Bronx, NY; 4Department of Medicine, Emory University School of 
Medicine, Atlanta, GA
In nonalcoholic steatohepatitis (NASH) excessive hepatic lipid 
accumulation and hepatocyte injury are driven in part by an 
overactive innate immune response generated by stimulation 
from intestinal bacterial products such as lipopolysaccharide 
(LPS) . Previously we have demonstrated that a novel form of 
oral pentamidine, VLX103, significantly reduces hepatotoxic 
liver injury induced by galactosamine/LPS or alcohol . The ther-
apeutic efficacy of VLX103 in these models, together with the 
known anti-inflammatory and LPS-binding properties of pent-
amidine, suggested that VLX103 may be an effective treat-
ment of NASH . We therefore tested the hypothesis that oral 
VLX103 would reduce liver injury in the high-fat diet (HFD) 
mouse model of NASH . Methods: Three independent experi-
ments were conducted in male C57BL/6 mice fed a chow diet 
(CD; 5% fat; LabDiet, PicoLab Rodent Diet 20, 5053) or HFD 
(60% fat; Research Diets, D12492) for 27 to 36 weeks and 
treated by daily gavage of normal saline (NS) vehicle control 
or VLX103 (2 .25 mg/day) for the final two to three weeks of 
CD or HFD feeding . Results: Treatment with VLX103 led to a 
significant 20% decrease (P<0 .000001) in body weight in 
HFD-fed mice as compared to a 6% reduction in weight in the 
three other treatment groups . Weight reduction correlated with 
a significant decrease in food intake in the VLX103-treated 
versus NS-treated, HFD-fed groups (daily average of 1 .8 vs 
2 .7 g/day, P< 0 .000001) . VLX103 significantly reduced the 
degree of HFD-induced steatosis and liver injury as demon-
strated by decreases of 40% in hepatic triglyceride content 
(259 vs 436 ug/mg, P< 0 .003), 54% in serum ALT (95 vs 204 
IU/L, P< 0 .001) and 28% in serum AST (162 vs 194 IU/L, 
P< 0 .04) . Conclusions: VLX103, an oral form of pentamidine, 
significantly decreased hepatic triglyceride content and liver 
injury in HFD-induced NASH in mice after only two to three 
weeks of treatment . These findings indicate that VLX103 may 
be novel therapy for human NASH .
Disclosures:
Francois Ravenelle - Management Position: Verlyx Pharma Inc .
Mark J . Czaja - Advisory Committees or Review Panels: Verlyx Pharma Inc .; 
Grant/Research Support: Verlyx Pharma Inc .
The following people have nothing to disclose: Enpeng Zhao, Ghulam Ilyas, 
Kathryn Tanaka
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1612
Serum YKL-40 as a marker of liver fibrosis and hepa-
tocellular carcinoma in patients with non-alcoholic fatty 
liver disease
Yohei Mano1,3, Erina Kumagai1, Hirotaka Shoji1, Sachiyo 
Yoshio1, Masaya Sugiyama1, Masaaki Korenaga1, Taeang Arai2, 
Norio Itokawa2, Masanori Atsukawa2, Hideyuki Hyogo4, Kazuaki 
Chayama5, Tomohiko Ohashi6, Kiyoaki Ito6, Masashi Yoneda6, 
Takumi Kawaguchi7, Takuji Torimura7, Yuichi Nozaki8, Masashi 
Mizokami1, Tatsuya Kanto1; 1The Research Center for Hepatitis 
& Immunology, National Center for Global Health and Medicine, 
Ichikawa, Japan; 2Division of Gastroenterology, Department of 
Internal Medicine, Nippon Medical School Chiba Hokusoh Hos-
pital, Inzai, Japan; 3Department of Surgery and Science, Kyushu 
University, Fukuoka, Japan; 4Department of Gastroenterology and 
Hepatology, JA Hiroshima General Hospital, Hiroshima, Japan; 
5Department of Gastroenterology and Metabolism, Hiroshima 
University, Hiroshima, Japan; 6Division of Gastroenterology, 
Aichi Medical Univer sity School of Medicine, Nagakute, Japan; 
7Division of Gastroenterology, Department of Medicine, Kurume 
University School of Medicine, Kurume, Japan; 8Department of 
Gastroenterology, National Center for Global Health and Medi-
cine, Central Hospital, Tokyo, Japan
Background/Aim: Non-alcoholic fatty liver disease (NAFLD) is 
a common cause of chronic non-viral liver disease . YKL-40 is 
a chitinase-like protein which is expressed by macrophages, 
and involved in matrix remodeling and a noninvasive fibrosis 
marker . The aim of this study is to assess the serum YKL-40 
are associated with liver fibrosis and hepatocellular carcinoma 
(HCC) in NAFLD patients . Methods: A total of 111 histologi-
cally-proven NAFLD patients and 23 HCC patients with NAFLD 
were enrolled . We quantified serum YKL-40 and other serum 
fibrosis markers . Non-invasive fibrosis indices, such as APRI 
and FIB-4 were included for the assessment . To identify the 
source of YKL-40, immunofluorescence staining of liver tissues 
from NAFLD patients was performed . Results: Serum YKL-40 in 
NAFLD patients increased in accordance with the progression 
of fibrosis (Fig) . YKL-40 were positively correlated with type IV 
collagen 7s, hyaluronic acid, FIB-4, and WFA+ -M2BP, while 
they were negatively correlated with ALT and platelet count . 
Multivariate analysis revealed that YKL-40 was one of the inde-
pendent factors significantly associated with severe fibrosis 
(F3-4) . We established a new predictive model for fibrosis of 
NAFLD, using logistic regression analysis with YKL-40 and type 
IV collagen 7s . The AUC of this new model were higher than 
other fibrosis markers (AUC=0 .8763) . Serum YKL-40 levels of 
HCC patients with NAFLD were significantly higher than those 
without HCC . Immunofluorescence staining showed that YKL-
40 was expressed by macrophages in liver tissue of NAFLD 
patients with or without HCC . Conclusion: Serum YKL-40 is a 
feasible biomarker of liver fibrosis in NAFLD and HCC patients .

Serum YKL-40 levels in NAFLD patients increased with the pro-
gression of fibrosis (Brunt classification) . HV, healthy volunteers as 
controls .

Disclosures:
Kazuaki Chayama - Advisory Committees or Review Panels: Mitsubishi Tanabe, 
Taisho Toyama; Consulting: AbbVie; Grant/Research Support: Ajinomoto, Abb-
Vie, Aska, Asstellas, Aska, Bristol Squibb, Daiichi Sankyo, Dainippon Sumitomo, 
Daiichi Sankyo, Eisai, GlaxoSmithKline, Mitsubishi Tanabe, Nippon Kayaku, 
Otsuka, Sogo Rinsho M√©d√©fi, Taiho, Takeda, Toray, Torii, Tsumura, Zeria; 
Speaking and Teaching: Abbott, AbbVie, Ajinomoto, Astellas, AstraZeneca, 
Bayer, Bristol Squibb, Chugai, Dainippon Sumitomo, Eidia, Eisai, Gilead, 
GlaxoSmithKline, JIMRO, Johnson & Johnson, Mitsubishi Tanabe
The following people have nothing to disclose: Yohei Mano, Erina Kumagai, 
Hirotaka Shoji, Sachiyo Yoshio, Masaya Sugiyama, Masaaki Korenaga, Taeang 
Arai, Norio Itokawa, Masanori Atsukawa, Hideyuki Hyogo, Tomohiko Ohashi, 
Kiyoaki Ito, Masashi Yoneda, Takumi Kawaguchi, Takuji Torimura, Yuichi 
Nozaki, Masashi Mizokami, Tatsuya Kanto

1613
The evaluation of endoplasmic reticulum (ER) stress in 
steatotic hepatocytes under a new 3D perfusion culture 
system consistent with hepatic portal blood
Eiji Kakazu, Jun Inoue, Takayuki Kogure, Masashi Ninomiya, 
Tatsuki Morosawa, Teruyuki Umetsu, takuya Nakamura, Satoshi 
Takai, Tooru Shimosegawa; Gastroenterology, Tohoku university 
hospital, Sendai, Japan
Background/Aims: Dulbecco’s Modified Eagle Medium 
(D-MEM) containing 5~10% FBS supplements is often used for 
hepatocyte culture . High glucose D-MEM has a much higher 
concentration of amino acids and glucose than the plasma of a 
living body, and the components of FBS vary according to the 
lot number . Because endoplasmic reticulum (ER) stress cooper-
ates with hypernutrition, hepatocyte cultures using such media 
may not be suitable for metabolism . Thus, the aim of this study 
was to evaluate the ER stress in hepatocytes by lipotoxicity 
under a new 3D perfusion culture system . Methods: We mea-
sured metabolites in the fasting portal blood of C57BL/6 mice 
(n=5) by CE-MS/MS . Then, we made a new serum-free medium 
(portal blood medium: PBM) consistent with the amino acid and 
glucose concentration in the portal blood (Table) . Hepatocytes 
(HepG2, immortalized C57BL/6 mice hepatocytes and pri-
mary hepatocytes) were cultured with 0-800μM palmitate (PA) 
or 1μg/mL tunicamycin (TM) under the 3D perfusion culture 
system . We compared the cell viability (ATP assay and LDH 
release assay), lipid droplet (Oil red O staining, BODIPY stain-
ing and hematoxylin eosin (HE) staining), mitochondrial mem-
brane potential (JC-1) and ER stress markers (western blotting) 
between PBM and conventional culture media (CCM), which 
has an amino acid and glucose concentration consistent with 
that of D-MEM (high glucose) . Results: The viability and mito-
chondrial membrane potential were not different among PBM, 
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CCM and CCM (no perfusion) after 48hr culture without PA . 
However, more lipid droplets in hepatocytes were observed 
under CCM and CCM (no perfusion) than under PBM . The 
expression of p-eIF2 and ATF4 were significantly higher under 
CCM and CCM (no perfusion) than that under PBM, but CHOP 
was not observed in all three conditions . After 48hr culture with 
200μM PA, macrovesicular lipid droplets were observed under 
all three conditions by HE staining . Interestingly, the expression 
of CHOP was significantly higher under CCM and CCM (no 
perfusion) than under PBM . Conclusions: ER stress was already 
induced in hepatocytes without PA under conventional no per-
fusion culture . The new 3D perfusion culture system is consistent 
with hepatic portal blood and superior to conventional culture 
for experiments on hepatocyte metabolism .

Medium composition

Amino acids (nmol/mL), D-Glucose (mg/dL)
Disclosures:
The following people have nothing to disclose: Eiji Kakazu, Jun Inoue, Takayuki 
Kogure, Masashi Ninomiya, Tatsuki Morosawa, Teruyuki Umetsu, takuya 
Nakamura, Satoshi Takai, Tooru Shimosegawa

1614
Xenobiotic metabolism in a mouse model of non-alco-
holic fatty liver disease: A case study of the ubiquitous 
environmental contaminant tetrachloroethylene
Joseph A. Cichocki, Shinji Furuya, Yu S. Luo, Stephen Sweet, Terry 
Wade, Anthony Knap, Thomas J. McDonald, david threadgill, 
Weihsueh Chiu, Ivan Rusyn; Texas A&M University, College Sta-
tion, TX
Nonalcoholic fatty liver disease (NAFLD) is a growing public 
health burden, afflicting nearly a third of the U .S . population . It 
has previously been shown in experimental rodent models and 
in human tissue samples that NAFLD can alter pharmacokinet-
ics of various chemicals, especially pharmaceutical agents, 
and can therefore alter the therapeutic potential of these com-
pounds . However, the effect of various stages of NAFLD on 
toxicokinetics (TK) and toxicodynamics (TD) of environmental 
contaminants is not well-characterized . The goal of this study 
was to characterize the effects of various stages of experi-
mental NAFLD on TK and TD of the ubiquitous environmental 
toxicant tetrachloroethylene (PERC) . It was hypothesized that 
individuals with NAFLD would experience altered PERC TK 
and therefore be more sensitive to PERC-associated toxicity . 
Adult male C57Bl6/J mice were fed one of three diets: base 
(BD, 4% fat), high fat (HFD, 31% fat), or methyl-donor defi-
cient (MDD) diet to model a normal liver, hepatosteatosis, and 
nonalcoholic steatohepatitis (NASH), respectively . After eight 
weeks on these diets, mice were intragastrically exposed to 
vehicle (5% Alkamuls-El620 in saline) or PERC (300 mg/kg) . 
Blood, liver, kidney, fat, and urine were collected at various 
time points . Peak levels of absorbed PERC in the blood, fat, 
and liver were significantly greater in HFD and MDD groups 
as compared to the BD group . Consequently, peak levels of 
the oxidative PERC metabolite trichloroacetate (TCA) were sig-
nificantly lower in both HFD and MDD groups compared to 
BD-fed mice in liver and serum . Importantly, clearance of both 
PERC and TCA was slower in HFD and MDD groups, thus 
increasing the overall area under the concentration-time curve 
(AUC) . Analysis of glutathione, cysteine, and N-acetylcysteine 
conjugates of PERC in liver, kidney, and serum demonstrated 
that their amounts were lower in HFD and MDD groups as com-

pared to the BD group . Despite having nearly two-fold lower 
renal levels of the nephrotoxic cysteine conjugate compared to 
BD-fed mice, MDD-fed mice also experienced PERC-associated 
nephrotoxicity, as indicated by positive immunohistochemical 
staining of kidney injury molecule-1 (KIM-1) . In conclusion, 
NAFLD conditions of varying severity have a profound effect 
on toxicokinetics of ubiquitous environmental toxicants, such as 
tetrachloroethylene . Underlying NAFLD may be an important 
susceptibility factor for environmental chemical-induced injury, 
even in extrahepatic tissues .
Disclosures:
The following people have nothing to disclose: Joseph A . Cichocki, Shinji Furuya, 
Yu S . Luo, Stephen Sweet, Terry Wade, Anthony Knap, Thomas J . McDonald, 
david threadgill, Weihsueh Chiu, Ivan Rusyn

1615
Genetic variant of exonuclease1 correlate with cirrhosis 
and hepatocellular carcinogenesis acting on dysplastic 
nodule
Takumu Hasebe1, Koji Sawada1, Hiroki Tanaka2, Shunsuke 
Nakajima1, Mikihiro Fujiya1, Toshikatsu Okumura1; 1Department 
of Medicine, Asahikawa Medical University, Asahikawa, Japan; 
2Department of Legal Medicine, Asahikawa Medical University, 
Asahikawa, Japan
[Background] Non-alcoholic fatty liver disease (NAFLD) prog-
ress by multiple factors such as genetic variants and epigenetic 
changes . In the genetic changes, there is some single nucleo-
tide polymorphisms (SNPs) reported to correlate with disease 
progression such as PNPLA3 . However, the genetic variant 
correlate with progression from steatohepatitis to hepatocel-
lular carcinoma is not much studied . To explore the SNPs that 
correlate with carcinogenesis in NAFLD, we analyzed genetic 
variance in NAFLD patients using high throughput sequencer . 
[Methods] We analyzed genetic variant of DNAs collected 
from white blood cells in 36 NAFLD patients and 27 healthy 
volunteers . The variant analysis was performed using Ion Pro-
ton (Life Technologies) targeting 1031 genes . Candidate SNPs 
were selected as follows; genetic variants cause amino acid 
substitution and p < 0 .05 (Fisher’s exact test) . Candidate SNPs 
were further narrowed down of relevance to morbidity of hepa-
tocellular carcinoma . Relevance of the candidate SNPs to clin-
ical cirrhosis and staging of fibrosis according to Brunt system 
were analyzed to see the correlation between cirrhosis . To ana-
lyze the expression of the candidate molecule, diethylnitrosa-
mine induced dysplastic nodule and hepatocellular carcinoma 
of the B6C3F1 mice model were used . [Results] Seven genes 
were selected as the candidate SNPs . Only one SNP, EXO1 
K589E polymorphism, was selected by correlation between 
hepatic carcinogenesis . Heterozygosity of the EXO1 K589E 
had significantly higher hepatocellular carcinoma (p = 0 .002, 
OR = 16 .25) . The EXO1 K589E polymorphism showed signifi-
cantly higher rate of clinically cirrhotic patients (p = 0 .014, OR 
= 4 .46); however, the staging of fibrosis did not show signif-
icant difference (p = 0 .114, OR = 2 .89) . Immunohistochem-
istry of the exonuclease1 protein, which is coded by EXO1, 
was performed with the liver tumors of mice . Exonuclease1 
was present in little amount of the nuclei in normal livers and 
hepatocellular carcinoma . In contrast, dysplastic nodules had 
significantly high amount of exonuclease1 positive nuclei . [Dis-
cussions] Exonuclease1 is an enzyme that is involved in DNA 
mismatch repair and homologous recombination . We showed 
that EXO1 K589E polymorphism correlates with cirrhosis and 
hepatic carcinogenesis . The present study shows that exonu-
clease1 acts on precancerous dysplastic nodule in mice and 
the functional change caused by EXO1 K589E polymorphism 
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might have carcinogenic roles in patients with NAFLD . In con-
clusion, EXO1 K589E polymorphism is important to progress 
from dysplastic nodule to hepatocellular carcinoma in NAFLD .
Disclosures:
The following people have nothing to disclose: Takumu Hasebe, Koji Sawada, 
Hiroki Tanaka, Shunsuke Nakajima, Mikihiro Fujiya, Toshikatsu Okumura

1616
Knockout of microRNA-21 increases high fat diet-in-
duced lipid accumulation, biliary damage, and liver 
fibrosis via modulation of the SREBP1/HMGCR pathway
Lindsey Kennedy2, Julie Venter2, Shannon S. Glaser1, Holly A. 
Standeford3, Allen Karstens4, Tianhao Zhou2, Nan Wu2, Laura 
Hargrove4, Fanyin Meng1, Gianfranco Alpini1, Heather L. Fran-
cis1; 1Research, Medicine, BSW DDRC, Central Texas Veterans 
HCS, Texas A&M HSC and BSW DDRC, Temple, TX; 2Medicine, 
Texas A&M, Temple, TX; 3Research, Central Texas Veterans HCS, 
Temple, TX; 4Operational Funds, BSW, Temple, TX
Background: Non-alcoholic fatty liver disease (NAFLD) affects 
20% of Americans and is depicted by lipid accumulation . 
NAFLD can progress to non-alcoholic steatohepatitis that is fur-
ther identified by inflammation and fibrosis . MicroRNAs (miRs) 
contribute to liver disease, and miR21 is decreased in NAFLD 
patients . In vitro, hepatocytes treated with miR21 inhibitor and 
free fatty acids (FFAs) show increased 3-Hydroxy-3-Methylglu-
taryl-CoA Reductase (HMGCR, lipogenesis marker) levels com-
pared to control and FFA treated . We have shown that loss 
of miR21 decreases intrahepatic bile duct mass (IBDM) and 
liver fibrosis in bile duct ligated mice, but its role in NAFLD 
is controversial . We aimed to uncover the role of miR21 on 
biliary damage and liver fibrosis following high fat feeding . 
Methods: Studies were performed in 4 wk old B6/129 wild-
type (WT) and miR21-/- mice fed control (CD) or high fat diet 
(HFD, 45% calories from fat) with a high fructose corn syrup 
equivalent (55% fructose, 45% glucose w/w) for 20 wk . We 
collected serum, liver, and cholangiocytes . H&E and Oil Red 
O determined lipid deposition . Serum FFA, AST, ALT, and 
alkaline phosphatase (ALP) were measured by EIA . IBDM was 
evaluated by immunohistochemistry for CK-19 . Hydroxypro-
line assay, Sirius Red staining, and qPCR for collagen type-1a 
and TGF-β1 in total liver determined fibrosis . Lipogenesis was 
measured in total liver and cholangiocytes by qPCR for sterol 
regulatory element-binding protein-1 (SREBP1) and HMGCR . 
TargetScan analysis verified miR21 targets . In vitro, human 
immortalized normal cholangiocytes (H69) were treated with 
miR21 inhibitor or control before treatment with the FFAs (800 
mM) palmitate (PA), stearate (SA), or oleate (OA), dissolved in 
isopropanol and added to media containing 1% fatty acid-free 
BSA for 24 hrs . Control treatment was isopropanol at a con-
centration of 1% in the media . Proliferation and lipogenesis of 
treated H69 was measured by qPCR . Results: Lipid deposition, 
IBDM, fibrosis, and lipogenesis was increased in WT HFD 
compared to WT CD, but was further increased in miR21-/- 
HFD compared to WT HFD . Similar results were seen in serum 
levels of FFAs, AST, ALT and ALP . TargetScan analysis veri-
fied miR21 targets the HMGCR 3’ UTR . In vitro, FFA-induced 
cholangiocyte proliferation and lipogenesis was enhanced by 
miR21 inhibition . Conclusion: Loss of miR21 enhances HFD-in-
duced steatosis, biliary proliferation and fibrosis . Increased 
lipid accumulation may be due to increased SREBP1 signaling 
and HMGCR activity . Loss of miR21 rescues BDL-induced dam-
age but enhances HFD-induced injury . Restoring miR21 levels 
may be key to ameliorating NAFLD damage .
Disclosures:

The following people have nothing to disclose: Lindsey Kennedy, Julie Venter, 
Shannon S . Glaser, Holly A . Standeford, Allen Karstens, Tianhao Zhou, Nan 
Wu, Laura Hargrove, Fanyin Meng, Gianfranco Alpini, Heather L . Francis

1617
Febuxostat prevents diet-induced steatohepatitis and 
insulin resistance in mice: A comparison with allopurinol
Tomoki Nishikawa1, Naoto Nagata2, Yinhua Ni2, Fen Zhuge2, 
Yuki Kitano2, Mayumi Nagashimada2, Tetsuro Shimakami1, Shui-
chi Kaneko1, Tsuguhito Ota1,2; 1Disease Control and Homeosta-
sis, Kanazawa University Graduate School of Medical Science, 
Kanazawa, Japan; 2Department of Cell Metabolism and Nutrition, 
Brain/Liver Interface Medicine Research Center,, Kanazawa Uni-
versity, Kanazawa, Japan
Background: Epidemiologic research suggests that higher 
serum uric acid (UA) levels are associated with an increased 
risk of non-alcoholic fatty liver disease (NAFLD) . Furthermore, 
NAFLD is frequently accompanied by hyperuricemia, however, 
the impact of lowering serum UA levels on NAFLD has not been 
understood . Febuxostat is a newly developed xanthine oxidase 
(XO) inhibitor and is reported to lower plasma UA levels more 
intensively than allopurinol, which is a conventional XO inhibi-
tor . We investigated preventative effects of febuxostat and allo-
purinol on NAFLD using a lipotoxic non-alcoholic steatohepatitis 
(NASH) mice model . Method: C57BL/6J mice were fed normal 
chow (NC), a high-cholesterol and high-fat diet (CL diet), or CL 
diet containing 0 .001% febuxostat or 0 .003% allopurinol for 
18 weeks . We measured UA, TG, TC, NEFA, ALT, and AST in 
plasma, and UA, TG, TC, NEFA, thiobarbit reactive substrates 
(TBARS), and XO activity in liver . We analyzed histopathol-
ogy of their livers, performed glucose and insulin tolerance 
tests, did fluorescence-activated cell sorting (FACS) analysis, 
and did gene expression analysis of pro-inflammatory cyto-
kines, such as TNFα, IL1β, and MCP-1 . Result: Febuxostat and 
allopurinol almost equally decreased plasma UA levels of CL 
diet mice . However, febuxostat decreased markedly UA levels 
and XO activity in the liver, compared with allopurinol . Histo-
pathological analysis showed that both febuxostat and allopu-
rinol prevented the development of NASH through attenuating 
inflammation, fibrosis, and liver fat accumulation, and insulin 
resistance . We did not observe significant differences between 
the effects of febuxostat and allopurinol from histological analy-
ses . However, only febuxostat lowered TBARS, revealing exag-
gerated lipid peroxidation in liver . FACS analysis revealed that 
febuxostat increased M2 macrophage populations, in addition 
to reducing total hepatic macrophage . In parallel, febuxostat 
decreased mRNA expressions of lipopolysaccharide-induced 
peritoneal M1 markers, such as TNF-α, IL-1α, and MCP-1, 
whereas it augmented mRNA expression of IL-4-induced M2 
markers in a dose-dependent manner . Discussion: Our study 
revealed that febuxostat and alloprinol prevented the devel-
opment of NASH through attenuating inflammation, fibrosis, 
liver fat accumulation in and insulin resistance, suggesting an 
important role of UA in the development of NAFLD . Our find-
ings suggest Febuxostat is superior to allopurinol in its ability 
to reduce XO activity and lipid peroxidation in liver through 
M2-dominant shift in macrophages/Kupffer cells . These results 
indicate that febuxostat might be a new treatment for NAFLD .
Disclosures:
Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., Co ., 
Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., Inc, 
Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., Inc, 
Takeda ., Co ., Inc, Otsuka„ÄÄPharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer 
Japan, Eli lilly Japan
The following people have nothing to disclose: Tomoki Nishikawa, Naoto 
Nagata, Yinhua Ni, Fen Zhuge, Yuki Kitano, Mayumi Nagashimada, Tetsuro 
Shimakami, Tsuguhito Ota
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1618
Interleukin-33 influence the progression of NASH by 
acting on monocytes
Jing-Min Zhao, Yinjie Gao, Yuan Liu, Mei Yang, Liyuan Wu, Xia-
odong Guo, Guangde Zhou; Pathology, Beijing 302 Hospital, 
Beijing, China
Background and objective: Nonalcoholic fatty liver disease 
(NAFLD) is one of the most common liver diseases and affects 
more than one-third of the population in the world . Innate 
immune cells are likely to play a pivotal role in responding 
to inflammation and metabolic stresses by orchestrating local 
immune responses through the secretion of cytokines and 
chemokines . IL-33, a member of the IL-1 family, can act on 
immune cells . In our previous study, we found IL-33 promoted 
Th2 response and M2 macrophage activation and had a ben-
eficial modulation on expression profiles of fatty acid metab-
olism genes in livers of diet-induced hepatic steatosis in mice . 
IL-33 treatment attenuated diet-induced hepatic steatosis, but 
aggravated hepatic fibrosis, in a ST2-dependent manner . In 
this work, we employed the expression in the blood and liver of 
the patients with NASH to investigate the role IL-33/ST2 axis in 
it . Methods:Patients with NAFLD diagnosed in pathology using 
the NAFLD activity score (NAS) from Jan 2013 to Dec 2014 
in 302 hospital were divided into NAFL, Borderline-NASH 
and NASH, with NAS less than 3 as NAFL, NAS 3-4 as bor-
derline-NASH, and NAS 5 or more as definite NASH . We 
detected the expression of intrahepatic IL-33 with immunohisto-
chemistry, measured the concentration of IL-33 in serum using 
ELISA, examined the gene expression of IL-33/ST2 mRNA by 
PCR in liver tissue and determined the frequencies of ST2 in 
CD14-positive cells using flow cytometry in peripheral blood . 
We also analyzed the correlations between IL-33 frequencies 
and liver fibrosis and clinical parameters . Results:Forty-six 
patients with NAFLD were enrolled into our research, including 
seventeen NAFL, fifteen Borderline-NASH and fourteen NASH . 
We also enrolled fifteen healthy patients as control with same 
age and gender . IL-33 mainly located in hepatic sinusoid, vas-
cular endothelial cell, mononuclear macrophage and hepatic 
stellate cells in livers of NAFLD patients, however no expressing 
in healthy people . The levels of IL-33 in serum, the expression 
of IL-33/ST2 mRNA in liver tissue and the frequencies of ST2 in 
CD14-positive cell in peripheral blood were elevated with the 
development of NAFLD . IL-33 was positively related with ALT 
and fibrosis stage, but no relations with TG and BMI . Conclu-
sion:The levels of IL-33 in serum are elevated and intrahepatic 
IL-33 is up-regulated, which play an important role in the pro-
gression of NASH by acting on monocytes .
Disclosures:
The following people have nothing to disclose: Jing-Min Zhao, Yinjie Gao, Yuan 
Liu, Mei Yang, Liyuan Wu, Xiaodong Guo, Guangde Zhou

1619
Saroglitazar attenuates hepatic inflammation, oxidative 
stress and fibrosis in models of NAFLD/NASH
Mukul R. Jain1, Sibsankar Roy2, Suresh R. Giri1, Nabanita Das2, 
Bibhuti B. Bhoi1, Chitrang Trivedi1, Akshyaya C. Rath1, Shekhar 
Kadam1, Ramchandra Ranvir1; 1Pharmacology & Toxicology, 
Zydus Research Centre, Ahmedabad, India; 2Cell Biology and 
Physiology Division, Indian Institute of Chemical Biology., Kolkata, 
India
Nonalcoholic fatty liver disease (NAFLD) and nonalcoholic ste-
atohepatitis (NASH) affects millions of patients worldwide . In 
these conditions, excess lipid deposition in the hepatocytes 
induces inflammatory changes, ROS generation and mitochon-

drial dysfunction that lead to activation of hepatic stellate cells 
and development of fibrosis . PPAR agonists are known to affect 
liver lipids and show pleotropic benefits . Saroglitazar is a novel 
PPARα/γ agonist having predominant PPAR alpha activity . In 
earlier studies, saroglitazar lowered liver dysfunction markers 
and prevented accumulation of lipid in choline-deficient high-
fat diet-fed C57BL/6 mice . It also reduced the expression of 
pro-inflammatory and pro-fibrotic marker genes and histolog-
ically showed suppression of steatosis, ballooning, inflamma-
tion and fibrosis . In present study the role of saroglitazar in 
preventing NAFLD, NASH and liver fibrosis has been evalu-
ated using HepG2 cells, co-culture of stellate cells with HepG2 
cells and Carbon tetrachloride (CCl4)–induced liver fibrosis 
in Sprague Dawley (SD) rats . HepG2 cells were treated with 
palmitic acid (PA) (0 .75 mM) for 16 hr to induce lipid over-
load . PA significantly (P <0 .001) decreased the expressions of 
various antioxidant genes (SOD1, SOD2, GPX and CAT) and 
caused induction of inflammatory markers (TNFα, IL1β, IL6); 
these effects were blocked/reversed by saroglitazar (10 μM) . 
Saroglitazar treatment also reversed (P <0 .001) PA-mediated 
changes in mitochondrial dysfunctions and reduction in ATP 
production, and abrogated phosphorylation of NFKB . PA-medi-
ated induction of fibrotic genes in stellate cells (LX2) co-cultured 
with HepG2 was rectified by saroglitazar treatment . Sarogl-
itazar also abrogated the formation of focal adhesion points 
due to rearrangement of cytoskeletal actin in activated stellate 
cells . Effect of saroglitazar on hepatic fibrosis was assessed in 
SD rats following administration of CCl4 intraperitoneally for a 
period of 6 weeks . Treatment with saroglitazar (0 .4 and 4 mg/
kg/day, p .o .) showed dose-dependent reduction in CCl4-in-
duced liver fibrosis as indicated by reduction in hydroxyproline 
levels and histological improvements in fibrosis shown by H&E 
and Mason’s Trichome staining of liver tissues . The effect of 
saroglitazar was better than one shown by pioglitazone (10 
mg/kg/day) and fenofibrate (100 mg/kg/day) in this study . 
Conclusions: Study has revealed anti-inflammatory & anti-fi-
brotic effects of saroglitazar in hepatic cells and animal model 
of NASH/hepatic fibrosis . Saroglitazar appears to be a prom-
ising drug for the treatment of NASH.
Disclosures:
The following people have nothing to disclose: Mukul R . Jain, Sibsankar Roy, 
Suresh R . Giri, Nabanita Das, Bibhuti B . Bhoi, Chitrang Trivedi, Akshyaya C . 
Rath, Shekhar Kadam, Ramchandra Ranvir

1620
The hypoxia-mimetic agent CoCl2 induces proinflamma-
tory and profibrotic signals as well as inflammasome 
activation in liver cells
Alejandra A. Hernandez, Daniel Cabrera, Francisco Barrera, 
Marco Arrese; Department of Gastroenterology, Catholic Univer-
sity of Chile, Santiago, Chile
Background: clinical observations made in patients with syn-
drome of obstructive sleep apnea (OSA) suggest that intermittent 
hypoxia may contribute to nonalcoholic steatohepatitis (NASH) 
development through induction of the hypoxia inducible factor 
1α (HIF1α) . In addition, sterile inflammation and activation 
of the inflammasome seem to play a role in NASH . Aim: to 
explore whether hypoxia modulates inflammatory and fibro-
genic responses in an in vitro model of NASH . Methods: Huh-7 
cells were incubated with 250 μM palmitic acid and 500 μM 
oleic acid for 24 hours . Then, chemical hypoxia was induced 
by incubation with 200 mM Cobalt (II) Chloride (CoCl2) for 24 
hours . We assessed the expression of selected proinflammatory 
cytokines [interleukin 1β, interleukin 18, tumor necrosis fac-
tor–α and interferon–γ] and profibrotic markers [transforming 
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growth factor (TGF) β1, Collagen A1 (ColA1), Tissue inhibitor 
of metalloproteinase (TIMP) 1, Connective tissue growth factor 
(CTGF) and α-smooth muscle actin] as well as inflammasome 
components by RT−qPCR and Western Blot . Results:  in all 
exposed cells CoCl2 treatment was associated with a signifi-
cant (about 5–fold) increase in protein levels of HIF1α . Also, 
CoCl2 increased the number but decreased the size of intracel-
lular lipid droplets in lipid loaded cells as assessed by Nile Red 
technique . Combined treatment of palmitic acid/oleic acid and 
CoCl2 resulted in a significantly increased expression of IL1β 
(8 fold) and TNFα (10−fold) as well as in upregulation of the 
profibrogenic cytokine CTGF and the metalloproteinase inhib-
itor TIMP1 . In addition, CoCl2 treatment was associated with 
an increased expression of both ASC and NRLP3 (p〈0 .05) and 
with a significant increase in caspase 1 protein levels (1,5 fold, 
p〈0 .01) . Conclusion: Chemical hypoxia promotes inflammatory 
and fibrogenic responses in hepatic cells, as well as inflam-
masome activation in an in vitro model of NASH . The latter 
may be involved in liver injury observed in OSA . (Supported 
by grants from Fondo Nacional de Desarrollo Científico y Tec-
nológico (FONDECYT) #1150311 to F .B . and #1150327 to 
M .A .)
Disclosures:
The following people have nothing to disclose: Alejandra A . Hernandez, Daniel 
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1621
A Short-term High Carbohydrate Diet Induces Acute 
Liver Injury, Enhanced de novo Lipogenesis, Inflamma-
tion, Fibrosis and M2 Macrophage Polarization
Yong Ook Kim1, Kyoung-Sook Park1, Shih-yen Weng1, Yury 
Popov2, Detlef Schuppan1,2; 1Institute of Translational Immunology, 
Research Center for Immune Therapy (FZI) and the EPOS consor-
tium, University Medical Center of the Johannes Gutenberg Uni-
versity Mainz, Mainz, Germany; 2Division of Gastroenterology, 
Beth Israel Deaconess Medical Center, Harvard Medical School, 
Boston, MA
Background: Macro- and micro-nutrients affect the develop-
ment of NAFLD/NASH, but the role of the relative contribution 
of defined dietary carbohydrates vs fats is understudied . We 
therefore assessed the effect of different dietary fat:carbohy-
drate ratios on a murine NAFLD/NASH development . Meth-
ods: Female 6 wk old C57BL/6 mice (n=10/group) were fed 
Western transfat diets with different fat:carbohydrate ratios 
(10:68, 30:50, 59:26, kJ%; hydrogenated coconut oil, calo-
ries adjusted with corn-starch, plus 2% (w/w) cholesterol and 
additional fructose-sucrose 12 .6%: 55:45 in drinking water) 
for 8 and 12 weeks . An isocaloric diet (65 kJ% carbohydrates; 
13 kJ% fat from soybean oil) was used as control . At sacrifice, 
insulin resistance, serum liver function tests, lipid accumula-
tion (Sudan III stain), inflammation, fibrosis, and transcripts 
related to lipogenic metabolism, hypoxia, inflammation and 
fibrogenesis were analyzed . Results: There were no signifi-
cant differences in body and liver weights at 8 weeks, with a 
significant increase only in the 59 kJ% fat group at 12 weeks . 
HOMA-IR was increased in proportion to dietary fat content at 
8 and 12 weeks (p< 0 .05) . Interestingly, liver collagen content 
and fibrosis related COL1A1, ACTA2, TGFB1, TIMP1, and 
MMP2 transcripts were significantly upregulated in the 10:68 
kJ% group at 8 weeks as well as the 59:26 kJ% group at 12 
weeks . Compared to moderate increases of serum parame-
ters of liver injury (AST and LDH) and total cholesterol in the 
high fat diet (59:26 kJ%) group at 12 weeks, all parameters 
(AST, ALP, ALT, LDH, triglycerides and total cholesterol) were 
significantly elevated in the high carbohydrate (10:68 kJ%) 

group at 8 weeks . Of note, steatosis and NAS scores were also 
significantly increased in the high carbohydrate groups at 8 
weeks but decreased at 12 weeks . At 8 weeks, steatosis in the 
high carbohydrate group was accompanied by upregulated 
expression of lipogenic markers (PGC1A, SREBP1C, ACC1, 
FAS and FGF21) and inflammation (IL6 and TNFA) . Markers 
of M2 macrophage polarization (MCP1, IL4, ARG1, MRC1, 
IL13RA1 and IL13RA2) were also significantly-upregulated in 
the high carb group at 8 weeks vs all other groups and time 
points . Conclusions: A high carbohydrate diet with a low fat 
content as well as a high fat diet favour hepatic steatosis and 
profibrotic (M2 polarized) inflammation which may promote 
the development of fibrotic NASH . Importantly, with a high 
carbohydrate but not with a high fat diet metabolic adaptation 
appears to occur after 8 weeks, with attenuation of inflamma-
tion and fibrogenesis, possibly induced by a prominent M2 
macrophage polarization .
Disclosures:
Yury Popov - Grant/Research Support: Gilead Sciences, Inc, Pharmakea, Inc, 
Enanta Pharmaceutical, Inc, Biogen, Inc
The following people have nothing to disclose: Yong Ook Kim, Kyoung-Sook 
Park, Shih-yen Weng, Detlef Schuppan

1622
KBP-089, a novel Dual Amylin and Calcitonin Receptor 
Agonist (DACRA), reduces steatosis of the liver in a rat 
model of NAFLD/NASH
Sofie Gydesen, Samuel J. Daniels, Morten A. Karsdal, Kim Henrik-
sen; Nordic Bioscience, Herlev, Denmark
Non-alcoholic fatty liver disease (NAFLD), due to obesity, is the 
most common cause of NASH and subsequently chronic liver 
disease, such as fibrosis, and is expected to be the leading 
cause of liver transplantations in the future . While no treatments 
are approved, weight loss provides a reduction in liver fat 
accumulation and the associated complications . Hence, drugs 
causing weight loss, and thereby reduce liver fat and improve 
metabolic health are highly needed . KBP-089 is a dual amylin- 
and calcitonin receptor agonist (DACRA) with a potent weight 
reducing effect; however, whether it also improved fatty liver 
and NASH is at present unknown, and hence the aim of this 
study was to investigate the anti-steatotic capability of KBP-089 
in a rat model of NASH . We used rats that were 6 weeks of 
age at study start, they received high fat diet (HFD) for 8 weeks 
followed by a high fat, high cholesterol and high cholate diet 
(65%, 2% and 0 .5%, respectively) (HFCC) for 80 days . After 
HFD, the rats were randomly assigned into treatment groups 
receiving either vehicle (saline) or KBP-089 (2 .5 μg/kg, s .c ., 
s .i .d .) . Body weight, transaminase levels (AST, AST), choles-
terol and insulin levels were measured every other week, and 
at termination livers were collected for histological assessment 
KBP-089 induced sustained a 15 .7% vehicle-corrected weight 
loss (p<0 .001), reduced weight of fat depots (p<0 .001) and a 
reduction in circulating insulin levels (p<0 .01) . KBP-089 treat-
ment also led to a reduction of the HFCC induced increase 
in liver weight (p<0 .05) . Additionally, treatment with KBP-
089 reduced AST levels, albeit no difference was observed in 
ALT levels . HDL cholesterol was significantly increased in rats 
treated with KBP-089 compared to vehicle (p<0 .05) . At the 
histological level, reductions in fatty acid accumulation and 
hepatocyte steatosis were observed . In conclusion, KBP-089 
induced and sustained a significant weight loss and reduced 
overall adiposity in HFCC fed rats . In addition, KBP-089 low-
ered circulation levels of insulin and AST while increasing HDL . 
Finally, KBP-089 decreased overall liver steatosis, hence under-
scoring the treatment potential of KBP-089 in NAFLD an NASH .
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Samuel J . Daniels - Employment: Nordic Bioscience
Morten A . Karsdal - Management Position: Nordic Bioscience; Stock Share-
holder: Nordic Bioscience 
Kim Henriksen - Employment: Nordic Bioscience ; Stock Shareholder: Nordic 
Bioscience 
The following people have nothing to disclose: Sofie Gydesen

1623
Novel LXR inverse agonists demonstrate anti-steatotic 
effects in human hepatocytes and in a rat model of 
NAFLD
Ulrich Deuschle, Christian Gege, Olaf Kinzel, Thomas Schlueter, 
Johannes Fabian, Manfred Birkel, Eva Hambruch, Claus Kremoser; 
Phenex Pharmaceuticals AG, Heidelberg, Germany
background/aims: Several mechanisms are currently evaluated 
as potential pharmacotherapies for the spectrum of non-al-
coholic fatty liver disease (NAFLD), including modulators of 
nuclear receptors such as PPARa/g/d or FXR . Activation of 
Liver X Receptor (LXR) in the liver by potent, synthetic agonists 
is known to result in severe steatosis and hypertriglyceridemia 
in various animal models . Thus, we have designed and synthe-
sized LXR inverse agonists with the aim to inhibit LXRs pro-ste-
atotic transcriptional activity . The pharmacologic effects of these 
compounds were evaluated in human hepatocytes and in a 
rat steatosis model . METHODS/RESULTS: Compounds PX-L493 
and PX-L603 were characterized in cellular reporter assays 
as inverse agonists of LXRalpha and beta [EC50 for LXR(α/β) 
in NCoR recruitment mammalian 2-hybrid assay = PX-L493 
(5,3/1,4 nM); PX-L603 (966/326 nM)] . When human primary 
Upcyte® hepatocytes were cultivated in the presence of 100 
nM palmitate and 25 mM glucose for 5 days, addition of LXR 
inverse agonists dose-dependently reduced the hepatocyte lipid 
load as determined by Bodipy® fluorescence measurements . 
For an in vivo liver steatosis rodent model, Zucker (fa/fa) rats 
were maintained on a Survit-type high fat diet with 1 % choles-
terol for two weeks . Thereafter they were either administered 
the LXR inverse agonist PX-L603 at 10 mg/kg p .o ., PX-L493 at 
10 mg/kg by i .p . injection, or vehicle for another 2 weeks on 
the same diet . Analysis of the hepatic lipid content yielded a 
significant reduction of triglycerides as well as of total choles-
terol in the livers of animals treated with PX-L603 or PX-L493 
compared to vehicle treatment . Gene expression analysis of 
candidate genes in the liver by qRT-PCR showed that the LXR 
inverse agonists repressed known LXR target genes involved in 
fatty acid synthesis and lipid homeostasis such as Scd-1, Fas, 
or Angptl-4 . Pharmacokinetic experiments and bioanalysis of 
the LXR compounds in liver tissue revealed that these LXR com-
pounds demonstrated a strong hepatotropism, i .e . a high liver 
over plasma concentration, which may avoid side effects by 
antagonizing LXRs activity in tissues other than the liver . CON-
CLUSION: we have demonstrated that reducing LXRs activity in 
human hepatocytes or in the liver of Zucker (fa/fa) rats by syn-
thetic inverse agonists yields clear anti-steatotic effects thereby 
suggesting inhibition of the LXR pathway in the liver as a useful 
novel approach for a pharmacotherapy of NAFLD .
Disclosures:
Ulrich Deuschle - Employment: Phenex Pharmaceuticals AG; Stock Shareholder: 
Phenex Pharmaceuticals AG
Olaf Kinzel - Employment: Phenex Pharmaceuticals AG
Johannes Fabian - Employment: Phenex-Pharmaceutical AG
Manfred Birkel - Employment: Phenex Pharmaceuticals AG
Eva Hambruch - Employment: Phenex Pharmaceuticals AG
Claus Kremoser - Consulting: Gilead Sciences; Management Position: Phenex 
Pharmaceuticals AG; Stock Shareholder: Phenex Pharmaceuticals AG
The following people have nothing to disclose: Christian Gege, Thomas Schlueter

1624
In Hepatocytes, DNA Methylation and Hydroxymethyl-
ation Are Altered in Response to Oleic Acid Exposure: 
A Potential Mechanism for Non-alcoholic Fatty Liver 
Disease (NAFLD)
Peter Masschelin1, Kathleen Gwilliam1, Rohini Mehta1, Zobair M. 
Younossi1,2; 1Betty and Guy Beatty Center for Integrated Research, 
Inova Health System, Falls Church, VA; 2Center for Liver Disease, 
Department of Medicine, Inova Fairfax Hospital, Falls church, VA
Background: NAFLD is a hepatic manifestation of metabolic 
syndrome characterized by ectopic accumulation of fat in 
liver (steatosis) . Chronic exposure to fatty acids in metabolic 
syndrome can reversibly alter the epigenetic landscape of 
genome . This in turn can perturb energy metabolism in liver 
leading to NAFLD progression . In this study, we explored effect 
of concentrations and duration of exposure to oleic acid on 
DNA methylation (%5-mC), hydroxymethylation (%5-hmC) and 
lipid accumulation in hepatocytes . Methods: HepG2 cells were 
exposed to 800 uM and 250 uM oleic acid for differing dura-
tions (2, 4, 6, 12, 24 hrs) . Intracellular lipid accumulation was 
measured using Oil Red O assay . DNA was methylation and 
hydroxymethylation were assessed by ELISA and % modifi-
cation assessed relative to controls (Zymo Research) and the 
values were expressed as percentage of baseline (100%) . Data 
were analyzed by a two-way ANOVA . Results: Exposure to 
higher oleic acid concentration for longer duration resulted 
in more pronounced lipid accumulation as indicated by a 
positive cross-over interaction (F=3 .9;p=0 .01), while time or 
concentration alone were not sufficient to influence accumu-
lation (p>0 .05) . Higher lipid exposure (800uM vs 250uM) 
resulted in significant hypomethylation (F=7 .6;p=0 .01) and 
hyperhydroxymethylation (F=12 .4,p=0 .005) of DNA, respec-
tively . The treatment with 800uM of oleic acid resulted in 2 .2% 
lower methylation (11 .53 %-5mC vs 13 .79 %-5mC), while the 
treatment with 250uM oleic acid resulted in 1 .4% higher meth-
ylation (14 .69 %-5mC vs 13 .21 %-5mC) relative to untreated 
controls, respectively . In cells treated with 800 uM oleic acids, 
the degree of DNA hydroxymethylation was 3 .4% higher than 
in controls (52 .15 %-5hmC vs 48 .69 %-5hmC), while in cells 
treated with 250uM oleic acids the levels of hydroxymethyla-
tion were 0 .6% lower than in control (48 .38 %-5hmC vs 49 
%-5hmC) . The duration of exposure had no effect on epigenetic 
modifications . Conclusion: In cultured hepatocytes, lipid accu-
mulation increased with higher lipid concentration exposure 
for longer durations . %5-mC was reduced and %5-hmC was 
higher with exposure to higher lipid levels, though duration 
of exposure had no influence . Further analysis of genes with 
altered epigenetic marks would help elucidate how lipids alter 
hepatocyte function .
Disclosures:
The following people have nothing to disclose: Peter Masschelin, Kathleen Gwil-
liam, Rohini Mehta, Zobair M . Younossi
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1625
Hepatic Sonic Hedgehog (SHH) Expression Measured by 
Computer Assisted Morphometry Correlates Histologic 
Features of Non-Alcoholic Steatohepatitis (NASH) and 
Circulating Markers of Apoptosis and Cell Injury
J. Michael Estep2, Rohini Mehta2, Gary Bratthauer2, Lakshmi 
Alaparthi1,2, Fanny Monge1,2, Ifran Ali1,2, Dinan Abdelatif1,2, 
Zahra Younoszai2, Thomas Jeffers2, Sean C. Felix2, Zachary D. 
Goodman1,2, Zobair M. Younossi1,2; 1Center For Liver Disease, 
Department of Medicine, Inova Fairfax Hospital, Falls Church, 
VA; 2Betty and Guy Beatty Center for Integrated Research, Inova 
Health System, Falls Church, VA
SHH expression is associated with NASH . Circulating M65 
and M30 have been shown to be associated with cell injury 
in NASH . Our aim was to assess the association of hepatic 
SHH expression measured by computer assisted morphome-
try (CAM) with histologic features of NASH and circulating 
M30 and M65 in patients with non-alcoholic fatty liver dis-
ease (NAFLD) . Methods: Patients with biopsy-proven NAFLD 
were included . All liver biopsies were assessed by a single 
hepatopathologist according to NAFLD pathologic protocol . 
Immunohistochemical staining for SHH was done by standard 
procedure using anti-SHH antibody at a dilution of 1:4000 . 
Post staining, a digitized image of section was acquired using 
an Aperio/Leica Scanscope XT scanner at 40X magnification . 
Twelve annotations of equal area consisting of typical hepatic 
parenchyma were chosen at random and distributed through-
out the biopsy by two independent researchers . An area quan-
tification algorithm was then used to quantify the degree of 
SHH expression in these annotated areas . Circulating M65 
and M30 were measured in patient serum by ELISA . Hepatic 
SHH was analyzed against clinical and laboratory data . Uni-
variate and multi-variate analysis were performed . Results: 
Our cohort included 68 biopsy-proven NAFLD patients (79 .4% 
Caucasian, 66 .1% female, Age=46±11, BMI=46 .8±12 .4, 
ALT=50 .2±43 .3, AST=38 .8±33 .9) . Of these, 65% (44/68) 
met the criteria for NASH . Hepatic SHH expression ranged 
from 0-8 .4% (average 0 .97%±1 .8) of area scanned . Inter-ob-
server correlation was very high (rho=0 .939, P<0 .0001) . SHH 
expression correlated with histologic assessments of Balloon-
ing Degeneration (rho 0 .62, P<0 .0001), degree of steatosis 
(rho=0 .554, P<0 .001), Mallory-Denk (MD) bodies (rho=0 .54, 
P<0 .001), pericellular fibrosis (rho=0 .527, P<0 .001), and 
lymphocytic infiltration (rho=0 .435, P<0 .0002) . Additionally, 
SHH expression correlated with circulating M65 (rho=0 .566, 
P<0 .0001) and M30 (rho=0 .366, P=0 .005) . SHH expres-
sion also correlated with circulating AST and ALT (rho=0 .43, 
P=0 .0004, and rho=0 .27, P=0 .03, respectively) . Logistic 
modeling indicated hepatic SHH expression and diagnosis 
of diabetes were the independent predictors of advanced 
fibrosis in NASH (portal and/or pericellular fibrosis scores 
>2) (OR=1 .986, P=0 .01, and OR= 3 .280, P=0 .03, respec-
tively) . Conclusions: Expression of SHH correlated with import-
ant pathologic features of NASH (ballooning, MD bodies and 
fibrosis) as well as the circulating markers of hepatocyte injury . 
SHH expression also predicts advanced hepatic fibrosis in 
NASH . If confirmed, this technique can be used to diagnose 
NASH or to assess the efficacy of new regimens on the histo-
logic changes of NASH .
Disclosures:
Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
Therapeutics, Intercept, Alexion, Conatus, Cempra, Nitto Denko, Tobira, Exalenz
The following people have nothing to disclose: J . Michael Estep, Rohini Mehta, 
Gary Bratthauer, Lakshmi Alaparthi, Fanny Monge, Ifran Ali, Dinan Abdelatif, 
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1626
Retinoic acid as a factor in the pathogenesis of NAFLD
Bing Wang1,2, Susan S. Baker1, Wensheng Liu1, Haopu Wang1, 
Robert D. Baker1, A. Catharine Ross3, Lixin Zhu1; 1Digestive Dis-
eases and Nutrition Center, SUNY Buffalo, Buffalo, NY; 2Shanghai 
Jiao Tong University Affiliated Sixth People’s Hospital, Shanghai, 
China; 3Department of Nutritional Sciences, Pennsylvania State 
University, University Park, PA
Background: The livers of non-alcoholic fatty liver disease 
(NAFLD) lose the ability to store vitamin A, likely as a conse-
quence of stellate cell activation . This may cause decreased vita-
min A levels in the liver and the circulation of NAFLD patients . 
On the other hand, vitamin A metabolism and retinoic acid pro-
duction may be elevated in NAFLD livers when excess vitamin 
A cannot be stored in stellate cells . CYP26A1, a cytochrome 
P450 that metabolizes retinoic acid, is a surrogate marker 
for retinoic acid . Here we aimed to test the hypothesis that 
retinoic acid, by inducing hepatic lipid synthesis, contributes 
to the pathogenesis of NAFLD . Method: Liver gene expression 
was examined in biopsy proven pediatric NAFLD patients, in 
comparison to healthy liver donors, using global gene expres-
sion microarrays and real-time quantitative RT-PCR techniques 
(qRT-PCR) . Our human study was approved by the institutional 
review board of University at Buffalo . Results: According to 
microarray gene expression analysis (N=12 for NAFLD; N=5 
for Control), elevated gene expression was observed in NAFLD 
livers for several retinol dehydrogenases and retinaldehyde 
dehydrogenases that catalyze the oxidation of vitamin A and 
produce retinoic acid . For example, ADH4, ADH6, ALDH1A1 
and ALDH1B1 transcripts were increased 22 .6 fold (P<0 .001), 
9 .7 fold (P<0 .01), 7 .4 fold (P<0 .01), and 4 .0 fold (P<0 .001), 
respectively . The mRNA level for NAFLD liver CYP26A1 
averaged 2 .4 fold above that of healthy controls, but with a 
P=0 .36 . With a different study cohort (N=22 for NAFLD; N=7 
for Control), qRT-PCR analysis indicated that CYP26A1 was 
indeed elevated in NAFLD livers (2 .2 fold increase, P <0 .05) . 
Consistently, NAFLD livers also exhibited elevated expression 
for a transcription factor that drives the expression of CYP26A1 
(HNF4alpha), and enzymes required for hepatic lipid synthesis 
(FASN, ACACB) . Conclusion: Elevated CYP26A1 suggests that 
retinoic acid level was high in the livers of NAFLD patients . Ele-
vated presence of retinoic acid may be explained by elevated 
levels of vitamin A metabolizing enzymes . Elevated retinoic 
acid may promote lipid synthesis through retinoic acid recep-
tor-mediated pathways, and therefore contribute to the patho-
genesis of NAFLD . Further studies on the role of retinoic acid 
in NAFLD may lead to novel targets for NAFLD management 
and prevention .
Disclosures:
The following people have nothing to disclose: Bing Wang, Susan S . Baker, 
Wensheng Liu, Haopu Wang, Robert D . Baker, A . Catharine Ross, Lixin Zhu

1627
High-Fat Diet Induced Non-Alcoholic Steatohepatitis 
Impairs Liver Regeneration Post Hepatectomy
S.M.Touhidul Islam, Gabriel R. Chedister, Julie H. Lench, Arun P. 
Palanisamy, Kenneth D. Chavin; Surgery, Medical University of 
South Carolina, Charleston, SC
Objective: To investigate the role of high-fat diet in liver regen-
eration Introduction: Although surgical resection of part of 
the liver (partial hepatectomy) is a well-recognized treatment 
option for many liver diseases, pre-existing pathological abnor-
malities originated from fat-rich diet mediated steatosis (fat 
accumulation) can alter the postoperative outcomes . Despite 
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the well-established effect of obesity in steatosis in liver, little is 
known about the impact of fat-rich diet on liver regeneration . 
In this study, we investigated the impact of both saturated and 
unsaturated fat-rich diet induced steatosis on liver regeneration 
in C57BL/6 mice . Methods: 8 week-old mice (n=16) were fed 
with low-fat control diet (CD, 13% fat), unsaturated fat-rich diet 
(UFD, 60% fat) or saturated fat-rich diet (SFD, 60% fat) for 16 
weeks . Partial hepatectomy (PHx, approx . 70% resection) was 
carried out at 16 weeks and mice were continued on the same 
experimental diets . At day 2 (n=8) and at day 7 n=8), the mice 
were injected with BrdU i .p ., one hour prior to euthanization 
to analyze hepatic regeneration . Samples were collected from 
the resected and regenerated liver and examined for inflamma-
tion-indicative markers and histological analyses . Results: Mice 
fed SFD or UFD exhibited increased body and liver weights 
and showed higher NAFLD score, levels of inflammatory cyto-
kines, neutrophil infiltration, and macrophage accumulation 
compared to mice fed CD . Increased hepatic inflammation 
in mice fed UFD or SFD resulted in decreased BrdU incorpo-
ration . Importantly, mice fed SFD showed similar level of ste-
atosis, but higher hepatic inflammation and less regeneration 
compared to the mice fed UFD . Conclusion: Both SFD and 
UFD develop steatosis in mice resulting in decreased hepatic 
regeneration following partial hepatectomy, while SFD causes 
greater inflammation and lower regeneration compared to the 
UFD . This may be key to understand which post hepatectomy 
patients will decompensate .
Disclosures:
Kenneth D . Chavin - Grant/Research Support: Bridge to Life, Novartis, Sanofi, 
Gilead
The following people have nothing to disclose: S .M .Touhidul Islam, Gabriel R . 
Chedister, Julie H . Lench, Arun P . Palanisamy

1628
Body Weight Is a Key Determinant of Alcohol-Induced 
Shifts in Intestinal Microbial Ecology 
Puneet Puri1, Kalyani Daita1, Faridoddin Mirshahi1, Masoumeh 
Sikaroodi3, Hidekazu Tsukamoto2, Patrick M. Gillevet3, Arun J. 
Sanyal1; 1Virginia Commonwealth University, Richmond, VA; 2Uni-
versity of Southern California Keck School of Medicine, Los Ange-
les, CA; 3George Mason University, Manassas, VA
BACKGROUND: Alcohol and obesity-related liver diseases 
often coexist . Intestinal microbiome changes are associated 
with liver diseases due to obesity and alcohol independently . 
However, the interaction of obesity and alcohol on intestinal 
microbiome are unknown . We hypothesized that alcohol will 
induce distinct shifts in microbial ecology in lean (Ln) versus 
obese (Ob) states . AIMS: To define the interactions between 
alcohol consumption and diet-induced obesity on the intestinal 
microbiome . METHODS: Four combinations of diet and alco-
hol were studied in C57B/6 mice fed alcohol per the newly 
developed hybrid feeding protocol . These included: (1) chow 
+ no alcohol (Ln), (2) chow + alcohol (LnA), (3) high choles-
terol high fat diet (HCFD) + no alcohol (Ob) and (4) HCFD + 
alcohol (ObA) . Each group had 6-9 mice . Multitag 16S rRNA 
sequencing was performed and analyzed by UniFrac principle 
coordinates analysis (PCO) and linear discriminant analysis 
(LDA) effect size (LEfSe) . RESULTS: The most differentially abun-
dant microbial communities varied according to alcohol and 
obesity status as noted: (a) Effect of weight (Ln vs . Ob): Ln 
mice were significantly enriched with Carnobacteriaceae and 
Erysipelotrichaceae families of Firmicutes phylum compared to 
Firmicutes Clostridia Clostridiales in Ob mice . (b) Effect of alco-
hol for weight matched groups: Among lean group, LnA mice 
were mostly enriched in recently discovered G (-) anaerobic 

bacteria with Synergistetes phylum and its descendants . In con-
trast, G (+) Lactobacillaceae and Leuconostocaceae (Firmicutes 
phylum), and G (-) Bacteroidaceae enriched Ln mice . Among 
obese group, ObA was mainly enriched with G (-) groups with 
microbial clusters shifted towards Bacteroidaceae, Porphyro-
monadaceae, Prevotellaceae (all Bacteroidetes phylum), and 
Proteobacteria family Enterobacteriaceae . On the other hand, 
G (+) families of Firmicutes Clostridia and Firmicutes Negati-
vicutes lineage enriched Ob mice . (c) Effect of alcohol in Ln 
versus Ob: LnA mice were predominantly enriched in G (-) Bac-
teroidetes, Proteobacteria, Synergistetes, Tenericutes, as well 
as G (+) Firmicutes . In contrast, G (-) Bacteroidetes Bacteroidia 
Bacteroidales Bacteroidaceae, and G (+) families Leuconosto-
caceae and Enterococcaceae of phylum Firmicutes were the 
predominant communities in ObA mice . CONCLUSIONS: Alco-
hol produces distinct microbial ecology shifts in lean and obese 
mainly affecting G (-) groups, which have potential implications 
for endotoxin and toll-like receptor (TLR) signaling . Interestingly, 
alcohol obesity interaction induces shifts in both G (+) and G 
(-) groups that may involve TLR-2 and TLR-4, thus promising for 
novel therapies .
Disclosures:
Hidekazu Tsukamoto - Consulting: Suntory Ltd ., Otsuka Pharmaceutical Co ., Ltd ., 
Gillead Sciences, Inc ., Ajinomoto Pharmaceutical; Grant/Research Support: The 
Toray Co .
Patrick M . Gillevet - Stock Shareholder: BioSpherex LLC, Metabiomics Corp
Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, Gilead, 
Genfit, Abbott, Ikaria, Exhalenz, Pfizer, Novartis; Consulting: Salix, Immuron, 
Exhalenz, Nimbus, Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD 
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1629
B-hydroxybutyrate protects from alcoholic hepatitis via 
a GPR109a-C/EBPβ dependent pathway
Yonglin Chen, Xinshou Ouyang, Rafaz Hoque, Irma Garcia-Marti-
nez, Wajahat Z. Mehal; Yale University, New Haven, CT
β-hydroxybutyrate (BHB) is produced during excess alcohol 
consumption, and has recently been identified to be a ligand 
for the G-protein coupled receptor GPR019a . The purpose of 
this study is to test if activation of the BHB/GPR109a path-
way has an immunomodulatory role in alcoholic steatohepatitis 
(ASH) . Production of BHB was inhibited in a model of acute 
alcohol toxicity (single ethanol gavage of 6g/kg) in C57BL/6 
mice by giving the beta-oxidation inhibitor etomoxir (20mg/
kg, i .p .) . To directly test the effects of BHB on ASH, BHB was 
given 6 hours post ethanol gavage . Plasma ALT, liver histology, 
neutrophil staining, liver mononuclear cells were analyzed 16 
hours after ethanol gavage . i) Inhibition of production of BHB: 
In an acute model of alcoholic hepatitis, the beta-oxidation 
inhibitor etomoxir decreased plasma levels of BHB (0 .87+/-
0 .05 vs 0 .56+/-0 .04mM), and resulted in greater steatosis, 
higher plasma ALT (276 .8+/-21 .144 vs 111 .8+/-26 .63), and 
more neutrophil influx in the liver . ii) Addition of BHB in vivo: 
Supplementation of BHB 6 hours after ethanol gavage attenu-
ated liver injury induced by etomoxir and ethanol, reflected by 
decreased plasma ALT (450 .0+/-40 .32 vs 273 .1+/-20 .49), 
reduced steatosis and less neutrophil influx in the liver . BHB 
increased intrahepatic IL-10 at transcript level, and upregu-
lated the expression of M2 markers such as CD206, ST2 and 
IL-10 in Kuffer cells . iii) Addition of BHB in vitro: Bone mar-
row derived macrophages (BMDM) were cultured with IL-4 
and IL-13 to induce M2 polarization . Addition of BHB in the 
medium increased mRNA levels of il-10 and arginase 1 which 
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are required for M2 macrophage development and function, 
and upregulated the expression of C/EBPβ . iv) Wild-type (WT) 
and GPR109a-/- mice were challenged with etomoxir and eth-
anol . BHB decreased ALT (514 .0+/-61 .68 vs 285 .3+/-23 .68) 
and steatosis in WT mice but not GPR109a-/- mice (plasma ALT 
401 .5+/-46 .71 vs 339 .2+/-28 .73) . In the GPR109a-/- mice 
challenged with etomoxir and ethanol, treatment with BHB did 
not decrease neutrophil influx in the liver . Conclusion: BHB pro-
duction by beta-oxidation protects from alcohol induced acute 
liver injury through a GPR109a-C/EBPβ dependent pathway .
Disclosures:
The following people have nothing to disclose: Yonglin Chen, Xinshou Ouyang, 
Rafaz Hoque, Irma Garcia-Martinez, Wajahat Z . Mehal

1630
The Use of HCV Positive Donors in HCV Negative Liver 
Transplant Recipients
George Cholankeril1,2, Ryan B. Perumpail3, Menghan Hu4, Avin 
Aggarwal3, Andy Liu5, Allison J. Kwong3, Renumathy Dhanase-
karan3, Clark A. Bonham6, Stevan A. Gonzalez7, W. Ray Kim3, 
Carlos O. Esquivel6, Aijaz Ahmed3; 1Roger Williams Medical Cen-
ter, Providence, RI; 2Department of Medicine, Boston University 
School of Medicine, Boston, MA; 3Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, Stan-
ford, CA; 4Biostatistics, Brown University School of Public Health, 
Providence, RI; 5Medicine, Albert Einstein College of Medicine, 
Bronx, NY; 6Surgery, Stanford University School of Medicine, Stan-
ford, CA; 7Transplant Institute, Baylor All Saints Medical Center, 
Fort Worth, TX
Background & Aim: With the introduction of direct-acting anti-
virals, there has been increasing emphasis on using hepatitis 
C virus (HCV) antibody (Ab) positive donor livers in HCV Ab 
negative liver transplant (LT) candidates . However, the data are 
lacking to support these potential donor expanding policies . 
Methods: Using the United Network of Organ Sharing Data-
base, we evaluated post-LT survival rates in HCV Ab positive 
donor/HCV Ab positive recipient (+/+) and HCV Ab positive 
donor/HCV Ab negative recipient (+/-) from 2003 to 2014 . 
In addition, we compared survival in these HCV Ab positive 
donor cohorts to that of HCV Ab negative donor/HCV Ab neg-
ative recipient (-/-) . Results: There were 1953 HCV Ab positive 
donor livers of which 1883 (96 .4%) were allocated to HCV Ab 
positive LT recipients (+/+) and 70 (3 .6%) to HCV Ab negative 
LT recipients (+/-) between 2003 and 2014 . Compared to 
HCV Ab (-/-) and HCV Ab (+/+) LT recipients, HCV Ab (+/-) LT 
recipients demonstrated a lower 1- and 5-year post-LT survival 
- HCV Ab (-/-), 1-year 90 .1% and 5-year 81 .72%; HCV Ab 
(+/+), 1-year 89 .9% and 5-year 77 .1%; and HCV Ab (+/-), 
1-year 85 .7% and 5-year 65 .7%; p< .001 . Compared to HCV 
Ab (+/+) group, HCV Ab (+/-) group had older donors (43 .5 
vs 41 .5, p< .01) and younger recipients (52 .0 vs 54 .6, p< .01) . 
On sub-analysis, we noted 32 of the 70 (45 .7%) HCV Ab (+/-) 
LT surgeries occurred during a 2-year period from 2013-2014 
with improving 1-year post-LT survival comparable to HCV Ab 
(-/-) and HCV Ab (+/+) 1-year post-LT survival - HCV Ab (+/-) 
90 .6%, HCV Ab (-/-) 91 .7% and HCV Ab (+/+) 92 .5% (Fig-
ure) . Conclusion: Overall, post-LT survival is worse in HCV neg-
ative recipients who receive livers from HCV positive donors . 
But in the era of DAA therapy there is an improvement in one-
year survival in this population, raising the possibility that the 
donor pool can be safely expanded in the future .

Disclosures:
Stevan A . Gonzalez - Speaking and Teaching: Gilead, Salix, AbbVie, Merck
W . Ray Kim - Advisory Committees or Review Panels: Intercept, Gilead Sciences, 
Merck
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Menghan Hu, Avin Aggarwal, Andy Liu, Allison J . Kwong, Renumathy 
Dhanasekaran, Clark A . Bonham, Carlos O . Esquivel

1631
Peritransplant treatment with Direct Acting Antivirals of 
HIV-HCV coinfected patients
Carmen Vinaixa1,2, Victoria Aguilera1,2, Angel Rubin1,2, Maria 
Garcia1,2, Marino Blanes1, Salvador Benlloch1, Martin Prieto1,2, 
Marina Berenguer1,2, Fernando San Juan1; 1Hospital Universitario 
La Fe, Valencia, Spain; 2CIBERehd, Valencia, Spain
INTRODUCTION: New Direct-Acting Antivirals(DAA)represent 
a significant improvement in SVR rates in Hepatitis C treat-
ment,including special populations like patients coinfected 
with HIV and liver transplant(LT) recipients .Data regarding 
safety and efficacy in these populations are scant . AIM: To 
describe the results of antiviral treatment with DAA,in terms of 
efficacy, safety and drug-drug interactions,in HIV-HCV coin-
fected patients in the waiting list(WL) for LT and post-LT;and 
to compare these results with HCV monoinfected patients . 
METHODS:Case-control retrospective single center study .Each 
coinfected patient was matched with 2 HCV monoinfected 
controls by genotype, fibrosis, treatment regimen and MELD 
and Child-Pugh scores when cirrhosis . RESULTS:24 HIV-HCV 
coinfected patients were included,9 of them in the WL for 
LT,and 15LT recipients with HCV post-transplant recurrence, 
with their controls(total=72 patients) .In the pretransplant set-
ting,78% of patients were men,median age 48vs60 years 
old(HIV-HCVvsHCV) .The main HCV genotype in coinfected 
patients was genotype 4(44%)vs genotype 1b(44%)in HCV 
patients .The most frequent antiretroviral regimen was Raltegra-
vir+Tenofovir/Emtricitabine .Median pre-treatment MELD was 
18 and median Child-Pugh C(10 points),similar in both groups .
The most used treatment regimen was Sofosbuvir(SOF)+Da-
clatasvir(DCV)+/-Ribavirin (RBV) .SVR12 rates were higuer in 
monoinfected vs coinfected patients(89% vs 67%) .In the post-LT 
setting,93%vs83%of patients were men,with median age 
53vs61 yrs old(HIV-HCV vs HCV) .The most used regimen was 
SOF+Ledipasvir(LDV)+/- RBV .23% of post-LT patients had a 
graft cirrhosis and 10% a fibrosing cholestatic hepatitis .SVR12 
rates were 97% in monoinfected patients vs89% in coinfected 
patients .2coinfected patients in the WLpresented an on treat-
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ment non-response and have been re-treated in the post-LT set-
ting,achieving SVR12 .The incidence of adverse events was low 
in general .Cytopenias and hepatic descompensations were 
similar in both groups of patients .Infections were more frequent 
in coinfected patients in the WL .Anemia and use of EPO were 
more frequent in the post-transplant coinfected group . CON-
CLUSIONS:In the peri-transplant setting,antiviral treatment with 
DAA in coinfected patients is effective,safe and easily applica-
ble, even when coadministred with HIV antiviral drugs .Higher 
incidence of infections in the coinfected WL group; Anemia, 
use of EPO and transfusions in the post-transplant setting were 
observed in our cohort . We recomend closer on-treatment mon-
itoring in this population .
Disclosures:
Martin Prieto - Advisory Committees or Review Panels: Gilead, Bristol, Abbvie
Marina Berenguer - Advisory Committees or Review Panels: Novartis, Astellas, 
Gilead, BMS, MSD; Grant/Research Support: Gilead
The following people have nothing to disclose: Carmen Vinaixa, Victoria Aguil-
era, Angel Rubin, Maria Garcia, Marino Blanes, Salvador Benlloch, Fernando 
San Juan

1632
Hepatitis E virus infection and hepatic graft versus host 
disease in allogeneic hematopoietic stem cell transplan-
tation recipients
Donna L. Bezuur1, Sophie B. Willemse4, Evelien Kneppers1, 
Petra Blom2, Joanne Verheij3, Hans L. Zaaijer2, Mette D. Hazen-
berg1; 1Department of Haematology, Academic Medical Center, 
Amsterdam, Netherlands; 2Department of Clinical Virology, Aca-
demic Medical Center, Amsterdam, Netherlands; 3Department of 
Pathology, Academic Medical Center, Amsterdam, Netherlands; 
4Department of Gastroenterology and Hepatology, Academic 
Medical Center, Amsterdam, Netherlands
Introduction Hepatitis E virus (HEV) genotype 3 infection has 
become important for immunocompromised patients, because 
of their propensity to develop chronic HEV-infection and liver 
cirrhosis . Our aim was to investigate the prevalence of HEV-in-
fection in patients with elevated ALT-levels after allogeneic 
hematopoietic stem cell transplantation (alloHSCT) . Methods 
We retrospectively studied a cohort of 130 alloHSCT recipients 
between 2005 and 2015 . Patients with at least one episode 
of elevated ALT-levels (> 50 U/L) were selected . We measured 
HEV-RNA at the time of ALT-elevation using a real-time quanti-
tative PCR amplifying the ORF3 region of HEV . Clinical data 
on comorbidity, medication use and graft versus host disease 
(GvHD) were documented of all patients . Results 123/130 
alloHSCT patients had one or more episodes of elevated 
ALT-levels, of which 5 had HEV-infection (4%) . HEV-infection 
was found in 3 of 19 (16%) patients with hepatic GvHD, and 
in 2/104 (2%) of patients without . In 3 of 5 patients treatment 
with ribavirin led to clearance of HEV . One patient had a 
relapse after treatment with ribavirin and one patient already 
passed away at the time of diagnosis of HEV-infection and 
therefore this patient was not treated . GvHD in this last patient 
was therapy-refractory . Treatment of HEV-infection led to reso-
lution of GvHD in 2 of the 3 patients with hepatic GvHD . Con-
clusion These data demonstrate that HEV-infection is prevalent 
among alloHSCT recipients and may be related to the presence 
of GvHD . HEV-infection should be considered in all alloHSCT 
recipients with elevated ALT-levels, particularly in patients with 
GvHD of the liver .
Disclosures:
Sophie B . Willemse - Advisory Committees or Review Panels: AbbVie; Speaking 
and Teaching: Gilead Sciences, BMS
The following people have nothing to disclose: Donna L . Bezuur, Evelien Knep-
pers, Petra Blom, Joanne Verheij, Hans L . Zaaijer, Mette D . Hazenberg

1633
Daclatasvir in combination with other DAAs achieves 
high rate of virological clearance with excellent safety 
profile in liver tranplanted patients for hepatitis C
Raffaella Lionetti1, Chiara Mazzarelli2, Stefano Fagiuoli7, Ubaldo 
Visco Comandini1, Mario Angelico3, Luca S Belli2, Vincenza Cal-
varuso8, Pasulo Luisa7, Ilaria Lenci3, Paola Carrai4, Giovanni Guar-
aldi5, Guido Piai6, Massimo Puoti9, Antonio Craxì8, Gianpiero 
D’Offizi1; 1POIT, IRCCS LAZZARO SPALLANZANI, Rome, Italy; 
2Gastroenterology and liver Unit, Niguarda Ca’ Granda, Milan, 
Italy; 3Hepatology unit, Tor Vergata university, Rome, Italy; 4Liver 
transplantation Unit, Pisa Hospital, Pisa, Italy; 5Infectious diseases, 
Unoversity of Modena, Modena, Italy; 6gastroenterology, San 
sebastiano Hospital, Caserta, Italy; 7Gastroenterology and Liver 
Unit, San giovanni XXIII Hospital, Bergamo, Italy; 8DIBIMIS, Gas-
troenterology Unit, University of Palermo, Palermo, Italy; 9Infectious 
Diseases, Niguarda Ca’ Granda, Milan, Italy
Background:Patients transplanted for HCV have been showed 
a poor outcome for many years. In 2013-2014 an Italian 
named patient program (NPP) was started, based on the avail-
ability of the combination of new direct antiviral agents (DAAs). 
NPP was firstly granted to liver transplanted (OLT) patients 
with advanced disease, id est a life expectancy shorter than 
12 months, due to severe HCV recurrence or cholestatic hep-
atitis  Aims of this “real life”study was to assess, outside of 
controlled studies in OLT patients, both the virological efficacy, 
represented by sustained virological response (SVR12), and the 
safety profile of DAAs combination. All Italian OLT patients for 
HCV, were included in NPP and treated with Daclatasvir (DCV) 
plus Sofosbuvir (SOF) or Simeprevir (SMV). Patients and meth-
ods: 94 patients (69 male and 25 female), with a mean age 
of 59.2+7.6 yrs were included. The majority of patients were 
infected by genotype (G) 1 (G1a=31pts; G1b= 50) while only 
13 were infected by other HCV genotypes (G3=7; G4=6). More 
than 2/3 of the patients were experienced to IFN therapy. All 
94 patients were treated for 24 weeks (W) with two differ-
ent DAA regimens: DCV+SOF+Ribavirin (RBV) (n=87, G1a=31, 
G1b=43, G3=7, G4=6); 46 patients were treated with RBV and 
41 without RBV) or DCV+SMV+RBV (n=7). RBV was added to 
the dual DAAs therapy, basically on physician choice. The 7 
patients treated with DCV and SMV were all infected by G1b. 
Results:HCVRNA was undetectable in around 50% of patients 
at week 4, while the rate increases to more than 70% at w8. 
SVR 12 was calculated on 80 patients. Three patients died and 
discontinued therapy (two at w2 and one at w8) the first 2 for 
liver failure due and the other for a reason not related to study 
drugs. One patient was lost to follow up and SVR12 cannot 
be assessed for 1 patient who died after completion of whole 
therapy but before reaching W12 of follow up. Data is still 
not available in 9 patients.Overall SVR12 was 94% (93% in 
G1b; 96% in G1a; 83% in G3, 100% in G4). 3 patients (G1b) 
showed a virological breaktrough after the achievement of 
viral undectability (at W6-W20 and W22 of therapy), 2 of them 
were treated with DCV+SMV and 1 with DCV+SOF. 2 patients 
(G1a, G3) relapsed after treatment both on DCV+SOF. RBV was 
stopped in 10 and reduced in 8 patients always due to anemia. 
None of the patients who stopped or reduced RBV experienced 
a virological failure. Conclusions:DAA combination with DCV 
has a high efficacy and an excellent safety profile; the majority 
of reported adverse events are related to the addiction of RBV 
and consequent decrease in hemoglobin level. The role of RBV 
is still controversial.
Disclosures:
Stefano Fagiuoli - Speaking and Teaching: GILEAD SCIENCES, ABBVIE, BMS, 
JANSSEN, MSD, NOVARTIS, GRIFOLS, KEDRION
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Luca S Belli - Advisory Committees or Review Panels: Gilead; Grant/Research 
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Paola Carrai - Grant/Research Support: Gilead
Massimo Puoti - Advisory Committees or Review Panels: GSK, Abbott, Janssen, 
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1634
Variation in Demographics and Comorbidities in HCV 
Liver Transplant Recipients within UNOS Regions
George Cholankeril1,2, Ryan B. Perumpail3, Andy Liu4, Eric R. 
Yoo5, Jeevin Sandhu3, Swetha Tummala3, Menghan Hu6, Robert 
Gish3, Aijaz Ahmed3; 1Internal Medicine, Roger Williams Medi-
cal Center, Providence, RI; 2Internal Medicine, Boston University 
School of Medicine, Boston, MA; 3Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, Stan-
ford, CA; 4Medicine, California Pacific Medical Center, San 
Francisco, CA; 5Medicine, University of Illinois College of Medi-
cine, Chicago, IL; 6Biostatistics, Brown University School of Public 
Health, Providence, RI
Background and Aims  Chronic hepatitis C (HCV) is the leading 
indication for liver transplantation within the United States (US) . 
Regional characteristics of HCV-related liver transplant (LT) 
recipients were analyzed . Methods Using the United Network 
for Organ Sharing (UNOS) database, we analyzed differences 
in HCV-related LT within the 11 UNOS Regions from 2003-
2014 . In our sub-analysis, we compared differences within 
2 UNOS Regions with the highest number of HCV-related LT . 
Our analysis included comparison of demographics, diabetes, 
ascites, hepatic encephalopathy and hepatocellular carcinoma 
(HCC), and post-transplant survival (Kaplan-Meir survival meth-
ods) . Results Overall from 2003-2014, 20,778 HCV-related 
LT were performed in the US of which Region 3 (n=3,415, 
16 .4%) and Region 5 (n=3,150, 15 .2%) represented the two 
UNOS Regions with the highest proportion (31 .6%) of HCV-re-
lated LT . HCV-related LT represented 29 .8% of all LT in Region 
3 and 32 .2% of all LT in Region 5 . Compared to all other 
HCV-related LT in the US (reference), Region 3 and Region 
5 had slightly improved 5-year post-transplant survival (other 
Regions, 5-year survival, 75 .6%; Region 3, 76 .9%, p-value < 
0 .01; Region 5, 78 .1, p-value < 0 .01) . UNOS Region 5 versus 
Region 3 depicted in the Table . Region 5 also had a higher 
proportion of Asian ethnicity (Region 5, 8 .3%; Region 3, 1 .5%; 
other Regions, 2 .6%; p < 0 .01), which constituted 38 .7% of 
all HCV-related LT within the Asian cohort . Other significant 
differences included prevalence of HCC (Region 5, 32 .1% ; 
Region 3, 22 .7%; other Regions, 29 .9%; p-value < 0 .01) . Dis-
cussion Although acuity of illness within HCV-related transplant 
recipients likely reflects the regional disparity in waitlist time to 
LT, the differences in demographics and comorbidities are vast . 
Understanding these differences in HCV-LT recipients can help 
identify geographic sub-populations at risk for decompensated 
liver disease due to HCV .

Disclosures:
Robert Gish - Advisory Committees or Review Panels: Gilead, AbbVie, Arrow-
head, Ionis, MERCK; Consulting: Eiger, Genentech, MERCK; Speaking and 
Teaching: Gilead, AbbVie, MERCk; Stock Shareholder: Arrowhead
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Andy Liu, Eric R . Yoo, Jeevin Sandhu, Swetha Tummala, Menghan Hu

1635
100% Virological response with 3D regimen and signif-
icant short-term liver stiffness improvement in patients 
with recurrent hepatitis C following liver transplantation
Speranta Iacob1, Irinel Popescu1,2, Liana Gheorghe1,2; 1Fundeni 
Clinical Institute, Bucharest, Romania; 2UMF Carol Davila, Bucha-
rest, Romania
Background: Over recent years, interferon-free regimens offer 
the prospect of treating the high risk patient groups (liver cir-
rhosis/liver transplant recipients) with high SVR rates across all 
genotypes . Aim: To present our experience with DAA agents 
in LT recipients, as well as to compare pre and posttreatment 
liver stiffness . Methods: Our cohort consisted of 72 patients 
with recurrent hepatitis C after LT . All patients received asso-
ciated ribavirin . The 3D regimen was administered 24 weeks . 
FibroscanÒ and FibromaxÒ were performed in all patients 
before DAA therapy . At EOT and at time of SVR12 evaluation 
only Fibroscan was performed . Results: There were analyzed 
32 females and 40 males with a mean age of 55 .2±7 .0 years . 
Median time since LT was 26 .6 months (range 4 .6-176 .9 
months) . At baseline 56 .4% of patients had severe necroinflam-
mation at Fibromax, cirrhosis (F4) was encountered in 34 .5% 
of LT recipients and grade 3 steatosis in 43 .6% of transplanted 
patients . On treatment virologic response was 100% . End of 
therapy in this cohort of LT patients was 100% . However, at 
week 2 after beginning of therapy, only 13 .9% of LT recipi-
ents were HCV RNA undetectable . Undetectable HCV RNA 
at 4 weeks of therapy was present in 66 .7% of patients with 
recurrent hepatitis C, but at week 8 all patients were HCV RNA 
undetectable . Viral load positivity at week 4 was not influenced 
by baseline HCV RNA or stage of fibrosis . Liver stiffness (LS) 
differed statistically significant according to the activity grades 
(p=0 .02) and fibrosis stages (p<0 .0001) at Fibromax . There 
was a significant improvement in LS between antiviral ther-
apy start and EOT: 11 .9±1 .8kPa vs 9 .5±1 .0kPa (p=0 .02) in 
LT recipients . Conclusion: Virological response was 100% at 
EOT . LS can reliably assess both inflammation and fibrosis in LT 
recipients and can be used to follow these patients after HCV 
eradication . LS significantly decreased after EOT and suggests 
improvement in liver damage . Data regarding LS at SVR12 will 
be available at the meeting .
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1636
Treatment of Hepatitis C with ledipasvir, sofosbuvir with 
or without ribavirin in post liver transplant patients in 
an academic center
Nikolaos Pyrsopoulos, Vivek A. Lingiah, Sirish Sanaka, Phoenix 
Fung, Merlin Punnoose; Liver Transplant, University Hospital, New-
ark, NJ
 Background: Recurrence of hepatitis C virus (HCV) in the liver 
transplant (LT) population is challenging especially with accel-
erated rates of fibrosis, lower sustained viral response rates 
and decreased tolerability with traditional therapies . Aims: To 
evaluate sustained viral responses at 12 weeks (SVR12) in LT 
patients with HCV, treated with once daily sofosbuvir and ledi-
pasvir (sof/led) . Main immunosuppression (IS) included cyclo-
sporine (CSA), tacrolimus (FK), everolimus (EVR) or sirolimus 
(SIR) . To evaluate side effects of therapy . Methods: 63 patients, 
at least 3 months after LT, with documented recurrent of HCV, 
genotype 1a, 1b, 3, 4, 5a and 6 were treated with led/sof 
while on IS with CSA, FK, EVR or SIR . SVR12 was evaluated . 
Pre-treatment dosing of IS was maintained and levels were 
monitored . Results: The median patient age was 61 years, 
range of 36-81years . 48 (76%) were men . The median viral 
load was 1,943,380 IU . 24 patients (38%) were naïve and 
39 (62%) non responders and relapsers from interferon based 
therapies . 46 (73%) were on FK, five (7 .9%) on CSA, four 
(6 .3%) on SIR and 12 (19%) received EVR . Fibrosure testing 
was done in 61 out of 63 patients; median was 0 .49 . Prior to 
treatment, 5 patients (8%) were stage F0, 11 (17 .4%) F1, 20 
(31 .7%) F2, 6 (9 .5%) F3 and 19 (30%) F4 . The majority of 
the patients, (39 genotype 1a, 14 genotype 1b, 3 genotype 
4, 1 genotype 3, 1 genotype 5, and 2 genotype 6) completed 
12 weeks of sof/led with ribavirin (RBV) . RBV was commonly 
dosed at 200 mg twice daily and titrated as tolerated . Two 
patients completed 24 weeks (genotype 1a) weeks of sof/
led without RBV . One patient (genotype 1a) completed only 
8 weeks of sof/led due to severe allograft dysfunction . Side 
effects reported in 23 patients included fatigue, weakness, 
headache, diarrhea, nausea, vomiting, diarrhea, pruritus and 
arthralgia; most commonly weakness/fatigue reported in15 
patients and headache in 3 patients . Four patients were treated 
for anemia with epoetin alfa and three out of four received 
blood transfusions . In genotype 1a, 42 (100%) patients had 
SVR12 . In genotype 1b,14 (100%) patients had SVR12 . In 
genotype 3, 1 (100%) patient had SVR12 . In genotype 4, 3 
(100%) patients had SVR12 . In genotype 5a,1 (100%) patient 
had SVR12 . In genotype 6, 2 (100%) patients had SVR12 . 
Overall response rate for all genotypes treated was 100% . No 
patient required adjustment in IS and no episodes of rejection 
were documented during treatment . Conclusion: In patients with 
recurrent genotype 1 (a or b),3,4,5a and 6 hepatitis C after LT, 
the combination of sof/led with ribavirin for 12 weeks or sof/
led for 24 weeks is generally well tolerated with high response 
rates .
Disclosures:
Nikolaos Pyrsopoulos - Advisory Committees or Review Panels: Vital Therapies; 
Consulting: MERCK, BMS, GILEAD, Intercept; Grant/Research Support: MERCK, 
Intercept, CONATUS, Vital Therapies, ABBVIE, HOLOGIC, ROCHE
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1637
Interleukin-22 exacerbates liver fibrosis in recurrent 
hepatitis C after liver transplantation by activating 
hepatic stellate cells
Yinjie Gao, Hanwei Li; Beijing 302 hospital, Beijing, China
Objective: The aim of our study is to investigate the role of 
interleukin-22-producing CD4 positive cells (IL22) in the patho-
genesis of Hepatitis C Virus recurrence after Orthotopic Liver 
Transplantation (HCV-OLT) . Methods: 15 HCV-OLT, 15 non-
HCV post-OLT (OLT) and 15 chronic hepatitis C (HCV) patients 
were enrolled into our study . Furthermore, HCV-OLT patients 
were divided into rapid fibrosis progression (RFP) and slow 
fibrosis progression (SFP) groups . We detected the expression 
of intrahepatic IL22 with immunohistochemistry, measured the 
concentration of IL22 in serum using ELISA . We also analyzed 
the correlations between IL22 and clinical parameters . More-
over, we investigated the role of IL22 in Human Hepatic Stel-
late Cells (HSCs) . Results: We found the levels of both serum 
and hepatic IL22 were significantly higher in HCV-OLT than 
that in HCV and OLT groups . Eight HCV-OLT patients devel-
oped RFP after two years . Among them, three patients even 
were diagnosed liver cirrhosis . The frequencies of IL22 were 
much higher in RFP compared with SFP, while no significant dif-
ference between OLT and SFP . Intrahepatic IL22 positive cells 
were located in fibrotic areas and significantly correlated with 
α-smooth muscle actin (α-SMA) and fibrosis staging scores, 
not with grading scores and HCVRNA . In vitro, IL22 admin-
istration up-regulated the expression of HSC-sourced growth 
factors including α-SMA, TGF-β and TIMP-1, and increased 
the production of liver fibrosis markers including laminin, hyal-
uronic acid and collagen type IV . Conclusion: Peripheral blood 
and hepatic IL22 is up-regulated and plays a pathological role 
in exacerbating liver fibrosis by activating HSCs in HCV-OLT 
patients, which may predict RFP and serve as an attractive 
target for anti-fibrotic therapy .

Frequencies of IL22 cells are associated with liver fibrosis in the 
HCV-OLT patients.
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1638
Factors associated with adherence to hepatocellular car-
cinoma surveillance in patients undergoing hepatitis B 
anti-viral therapy in Australia. 
Suzanne Sheppard-Law1,2, Iryna Zablotska-Manos3, Melissa Ker-
meen4, Susan Holdaway5, Alice Lee4, Amany Zekry6,7, Jacob 
George5,8, Lisa Maher3; 1Faculty of Health, University of Tech-
nology, Broadway, NSW, Australia; 2Sydney Children’s Hospital 
Network, Randwick, NSW, Australia; 3The Kirby Institute, UNSW 
Australia, Sydney, NSW, Australia; 4Department of Gastroenter-
ology and Liver Services, Concord Repatriation General Hospital, 
Concord, NSW, Australia; 5Storr Liver Unit, The Westmead Hospi-
tal, Westmead, NSW, Australia; 6Department of Gastroenterology 
& Hepatology, St George Hospital, Kogarah, NSW, Australia; 7St 
George Hospital Clinical Group School of Medicine, UNSW Aus-
tralia, Sydney, NSW, Australia; 8Westmead Institute for Medical 
Research, University of Sydney, Sydney, NSW, Australia
Background: The incidence of hepatocellular carcinoma (HCC) 
has increased in Australia over the past three decades with 
chronic hepatitis B virus (HBV) infection a major contribu-
tor . HCC surveillance programs aim to detect cancers early 
enabling curative treatment options, longer survival and longer 
times to recurrence . Adherence to Australian hepatocellular 
HCC surveillance programs is unknown . This study aimed to 
investigate the prevalence of HCC surveillance adherence, 
and the factors associated with adherence . We also sought to 
determine the awareness and knowledge of six-monthly HCC 
surveillance among patients prescribed HBV anti-viral therapy 
and at risk of HCC . Methods: A cross-sectional survey of 277 
participants attending three Sydney tertiary hospitals between 
November 2013 and December 2014 was undertaken . Self-re-
ported HCC surveillance adherence was defined as having 
liver ultrasonography (US) in the last six months . Data was 
grouped into six mutually exclusive HCC risk factor catego-
ries and those with no risk factors excluded from the analysis . 
Logistic regression was used to assess the associations between 
covariates and HCC surveillance among participants at risk 
of HCC . Results: Of the 177 participants reporting HCC risk 
factors, 137 (77 .4%) self-reported that US had been performed 
in the last six months . In multivariate analysis, being aware 
that HCC surveillance should be performed (OR 4 .2, 94%CI 
1 .0-17 .6, p<0 .002) and knowing the correct frequency of 
US screening (OR 8 .8, 95%CI 3 .5-21 .6, ≤0 .001) were inde-
pendently associated with adherence to screening . Participants 
who knew that screening should be undertaken were 2 .9 times 
more likely to report having had pre-treatment education (OR 
2 .9, 95%CI 1 .3–6 .7, p<0 .009) and to have had HBV anti-viral 
treatment for more than four years (OR 3 .8, 95%CI 1 .7–8 .5, 
p<0 .001) . Participants reporting a family history of HCC were 
less likely to know that surveillance should be undertaken every 
six months (OR 0 .3, 95%CI 0 .1–0 .8, p<0 .03) . Conclusion: 
While adherence to HCC surveillance programs was higher in 
this study than in previous reports, measures to further improve 
surveillance remain necessary . HCC surveillance utilisation was 
associated with patient awareness of the recommended sur-
veillance interval, reinforcing the benefits of patient education . 
Strategies to improve HBV-affected patients’ knowledge of sur-
veillance intervals are recommended, including establishing a 
six-monthly screening routine in collaboration with the patient . 
Based on these findings, education should target at-risk groups 
who report a family history of HCC and have commenced 
anti-viral therapy within the last four years .
Disclosures:
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Fatigue & Hepatitis C: A Focus Group Study
Sophie K. Afdhal2, Ali A. Weinstein2,3, Christina Spataro3, 
Carey Escheik2, Patrick W. Austin2, Lynn Gerber2,3, Zobair M. 
Younossi1,2; 1Center for Liver Disease, Department of Medicine, 
Inova Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty 
Center for Integrated Research, Inova Health System, Falls Church, 
VA; 3Center for the Study of Chronic Illness and Disability, College 
of Health and Human Services, George Mason University, Fairfax, 
VA
INTRODUCTION: Fatigue is a frequently reported symptom 
that affects patients with Chronic Hepatitis C Virus (HCV) . Up 
to 97% of HCV infected patients have reported experiencing 
fatigue at one point or another during the course of their dis-
ease, while up to 88% of infected patients report experiencing 
some form of fatigue every day . However, the word fatigue 
is a broad term and the most widely used fatigue self-report 
measures may not fully assess the spectrum of fatigue symptoms 
endorsed by individuals with HCV . PURPOSE: The purpose of 
this study was to explore experiences of HCV-related fatigue . 
In a qualitative focus group approach, patients with HCV 
described their sensations of fatigue and its influence on their 
lives . METHODS: Three focus groups of the IRB approved study 
were conducted, each containing between 3-7 patients (total of 
16) with HCV . These participants were on average 58±4 years 
old, 56% female, and 50% Caucasian . Patients in each focus 
group were asked a similar set of prompts focusing on their 
experiences with fatigue and how they would describe their 
symptoms . The audio recordings of the focus groups were ana-
lyzed by two independent researchers that conducted multiple 
rounds of codebook analysis, first identifying key words that 
were then developed into major themes and subcategories . 
RESULTS: Analysis identified two main dimensions of fatigue: 
capacity and engagement in activity . The theme of capacity 
was broken into subcategories of access (e .g . “I don’t have 
a lack of energy; I have an inability to access that energy . It’s 
like a car that won’t start .”), depletion (e .g . “If I got up today 
and worked a whole eight hour day, I wouldn’t make it tomor-
row .”), and restoration (e .g . “It’s like a car running out of gas . 
Sooner or later, you better stop and get the fill up or you’re just 
going to be dead on the side of the road”) . Issues expressed 
with initiating activity resulted in a dimension labeled engage-
ment in activity . Within engagement in activity two domains 
were endorsed: initiation (e .g . “My mental self can see myself 
getting up but my physical self can’t do it . Frustrating because 
I want to .”) and personal satisfaction (e .g . “Affects activity 
schedule because I have to balance activity and can’t do all 
the things I want to do”) . CONCLUSION: Capacity and engage-
ment in activity were the overarching themes that encompass 
the patient reported experiences of fatigue . Self-report fatigue 
instruments need to assess both of these domains in order to 
fully evaluate the level and type of fatigue being experienced 
by those individuals with HCV .
Disclosures:
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High HCV Cure Rates After Directly Acting Antivirals In 
Patients with Chronic Hepatitis C and Psychiatric Disor-
ders
Anne Moore, Ashley Hepner, Ahmed Abdulameer, Phillip Leff, 
Justin Reynolds, Karen Arendt, Robert Gish, Richard Manch, Anita 
Kohli; Hepatology, St. Joseph’s Hospital and Medical Center, 
Phoenix, AZ
Introduction: Despite the high prevalence of concomitant psy-
chiatric disease in patients with chronic hepatitis C (HCV), it 
was often a contraindication to treatment given the likelihood 
of worsening symptoms . Additionally, these patients may have 
additional barriers which make adherence difficult . To date, 
DAAs have not been associated with psychiatric side effects, 
however little data for the effectiveness of DAAs in patients 
with concomitant psychiatric disease is available . Aim: To 
evaluate the effectiveness of DAA treatment in patients with 
concomitant psychiatric disorders and HCV Genotype (GT) 1 . 
Methods: We performed a retrospective analysis of patients 
with HCV GT1 treated between March 2013 and January 
2016 at a community based clinic within an academic med-
ical center in Phoenix, AZ or by ECHO telemedicine to rural 
clinic sites . Demographics, HCV treatment regimens, psychi-
atric history and treatment, liver fibrosis, and virologic data 
were collected throughout treatment and post-treatment from 
patient charts . Results: 588 patients with GT-1 who received 
treatment with either SOF/LDV or SOF /SIM were identified . 
68% of the patients were Caucasians and 10% Hispanics . 
62% of patients were male, mean age was 59 years (range: 
19-82 years), and mean baseline viral load 3,188,899 IU/
mL (range: 3690 – 22,862,000) . 34% (201) of patients 
had cirrhosis by radiology, Fibrosure or liver biopsy . 27% of 
patients (158/588) had a psychiatric disorder and/or were 
taking a psychiatric medication . 70% of patients with a psy-
chiatric disorder had depression (111/158), 17% had anxiety 
(26/158), 8% had bipolar disorder or schizophrenia, and 5% 
had another psychiatric condition .71% (419) of patients were 
treated with SOF/LDV and 29% (169) with SOF/SIM . Among 
patients with a psychiatric disorder for whom SVR12 data was 
available, 95% (90/95) achieved SVR 12 as compared to 
92% of patients without psychiatric disease . Three patients 
died during treatment and six patients (1%) discontinued treat-
ment due to non-psychiatric symptoms . Three of these patients 
had concomitant psychiatric disorder . Full results of SVR12 and 
SVR12 stratified by psychiatric diagnosis will be presented . 
Conclusion: Patients with chronic HCV and concomitant psychi-
atric disorder can be treated with DAA as effectively as those 
without psychiatric disease, with comparable cure rates . No 
drugs interactions between psychiatric medications and DAA 
or discontinuations were observed . Concomitant psychiatric 
disease should no longer be a barrier to treatment of patients, 
and resources to galvanize the treatment of these patients with 
psychiatric disease and HCV should be encouraged .
Disclosures:
Robert Gish - Advisory Committees or Review Panels: Gilead, AbbVie, Arrow-
head, Ionis, MERCK; Consulting: Eiger, Genentech, MERCK; Speaking and 
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Predictors of non-adherence to HBV anti-viral therapy
Suzanne Sheppard-Law1,2, Iryna Zablotska-Manos3, Melissa Ker-
meen5, Susan Holdaway4, Alice Lee5,6, Amany Zekry7,8, Jacob 
George4,6, Lisa Maher3; 1Faculty of Health, University of Tech-
nology, Broadway, NSW, Australia; 2Sydney Children’s Hospital 
Network, Randwick, NSW, Australia; 3The Kirby Institute, Kings-
ford, NSW, Australia; 4Westmead Hospital Storr Liver Centre, 
Westmead, NSW, Australia; 5Concord Repatriation General 
Hospital, Concord, NSW, Australia; 6University of Sydney, West-
mead Institute for Medical Research, Sydney, NSW, Australia; 7St 
George Hospital, Gastroenterology and Hepatology, Kogarah, 
NSW, Australia; 8St George Hospital Clinical Group School of 
Medicine, UNSW Australia, Sydney, NSW, Australia
Background: Hepatitis B virus (HBV) direct anti-viral therapies 
effectively suppress HBV DNA replication, reducing related 
morbidity and mortality . Adherence to anti-viral therapies is 
imperative to sustain HBV DNA suppression and enable sec-
ondary treatment benefits . Few studies have comprehensively 
explored adherence to HBV anti-viral therapies . This study 
aims to identify the prevalence, and predictors, of HBV anti-vi-
ral therapy non-adherence . Methods: In 2014, 277 patients 
receiving anti-viral therapies in three Sydney tertiary hospitals 
completed a cross-sectional survey . Consenting participants 
completed an interviewer-administered on-line questionnaire . 
Logistic regression was used to assess associations between 
non-adherence (defined as missing more than one day of med-
ication in the last 30 days) and demographic, socio-economic, 
disease, treatment, health-care-system and individual-related 
factors . Variables significantly associated with non-adherence 
in univariate analyses (p<0 .05) were included in a multivari-
able logistic regression model . Results: Most participants were 
male (61 .4%) with a mean age of 46 .5 years (SD 12 .7) and 
mean duration of therapy of 5 .3 years (SD 4 .7) . More than 
95% were migrants who had lived in Australia for a mean 
of 19 years (SD 11 .5) . Almost a quarter (23 .8%) of partic-
ipants were non-adherent, missing a mean of 1 .7 days (SD 
4 .8) in the last 30 days . Fifty (18 .7%) participants reported 
missing consecutive days of anti-viral therapy, a mean of 5 .4 
days (SD 7 .6) . Multivariate analyses identified that individ-
ual factors were associated with non-adherence . Participants 
with no established routine to take their medication daily (OR 
6 .6, 95%CI 1 .7–25 .7, p<0 .006) and inadequate health lit-
eracy (OR 2 .2, 95%CI 1 .1-4 .7, p<0 .02) were more likely to 
be non-adherent . Conclusion: Close to a quarter of partici-
pants were non-adherent to their HBV anti-viral therapy in the 
previous 30 days . Not having an established routine to take 
medication and inadequate health literacy were independently 
associated with non-adherence . These two factors are poten-
tially modifiable through person-centred education, collabo-
rative models of care, and interventions designed to improve 
adherence . Strategies such as collaboration with individual 
patients to choreograph a daily medication routine, and in 
addition universal accommodation of clinician’s language to 
a level that is responsive to patient health literacy, are strongly 
recommended . These findings have the potential to inform clin-
ical practice and improve health service delivery to patients at 
risk of non-adherence to HBV anti-viral therapy .
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The Complex Process of Hepatitis C Direct Acting (DAA) 
Viral Therapy Drug Approval: an breakdown of the 
process in a community practice setting by insurance 
payer
Susan M. Lee, Maly Tiev, Tai P. Lee, David E. Bernstein; Liver 
Diseases, Hofstra Northwell School of Medicine, Manhasset, NY
Introduction: DAA therapies for chronic hepatitis C (HCV) have 
cure rates of more than 90% in both clinical trial and real world 
experiences . The limiting factor for hepatitis C cure appears 
to be access to DAA therapies which have been restricted by 
many payers based upon fibrosis stage, previous HCV treat-
ment history, drug and alcohol use, and the implemention of 
onerous, multi-step approval processes that discourages pro-
viders from prescribing DAA therapy . Methods: We reviewed 
189 consecutive pts with HCV that were recommended for 
treatment with DAA therapy and were insured through 20 
commercial medical or prescription insurance plans from a 
period of 10/2014-2/2016 . We included pts covered by 
Medicare and Medicaid . We evaluated the percentage of 
DAA approval by payer and the process required by each 
payer, i .e . prior authorization (PA) and appeal process, the 
fibrosis score parameters of each provider and pt treatment 
history . The appeal process included 1-2 appeal letters written 
to the payer and a final letter sent to the New York State (NYS) 
external review board . Results: 187/189 (99%) pts had their 
DAA therapy approved . Of the 187 approved pts, 8 (4%) 
were approved on the initial prescription, 80 (43%) required 
a PA and 98 (52%) required 1-3 appeals . Fibrosis scores of 
the approved pts were as follows: 114/187 (61%) had F0-2, 
14/187 (7%) had F3 and 59/187 (32%) had F4 . 106/187 
(57%) were treatment-naive and 81/187 (43%) were treatment 
experienced . Conclusion: Most commercial payers and Med-
icaid in NYS will approve hepatitis C DAA therapies for pts 
regardless of previous treatment history and fibrosis score with 
the majority of our approved pts having F0-2 disease . Despite 
the erected barriers by payers, persistence and diligence by 
hepatitis C providers in a community setting leads to high DAA 
approval rate and therefore high SVR rates .

Disclosures:
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The Effect of a 12-month Weight Loss Program on 
Non-alcoholic Fatty Liver Disease in Obese Patients
B K. Luvisa, Anna Marie Hefner, Tarek I. Hassanein; Southern 
California Research Center, Coronado, CA
BACKGROUND: 20-30% of the Western population is esti-
mated to have Non-alcoholic fatty liver disease (NAFLD), 
and 2-3% of the population has Non-alcoholic steatohepatitis 
(NASH) .[i] Lifestyle modification programs for weight-loss are 
the current accepted standard of care for these patients . The 
effect of long term weight control on liver stiffness is still lack-
ing . The goal of this weight loss program is to evaluate the 
association of % total body weight loss and the improvement 
in alanine-aminotransferase (ALT), aspartate-aminotransferase 
(AST), and fibrosis scores as measured by transient elastogra-
phy using FibroScan (Echosens) . METHODS: 37 patients were 
enrolled in a year-long nutritional counseling program . 34 of 
these patients successfully completed the program; 2 patients 
voluntarily resigned, and 1 was lost to follow-up . Blood tests, 
including ALT and AST values prior to the start of the program, 
at the 6-month point, and at the end of the program, were 
done . 31 of the patients had transient elastography at the same 
time points . Categorical variables were analyzed with descrip-
tive statistics . Paired t-tests to evaluate changes in weight, ALT, 
AST and BMI . RESULTS: 34 patients completed the program . 
The mean weight was 220 .8 lbs . ± 28, and BMI was 36 .2 ± 
0 .5 . Laboratory values initially were ALT 27 .1 ± 21 and AST 
22 .2 ± 12 . Liver stiffness using FibroScan was 6 .43 kPa ± 0 .7 . 
Four patients had liver fibrosis ≥ 2/4 . At 12 months, the mean 
weight was 195 .7 ± 66 (range 155 .2-298 .5) [p=0 .001] and 
BMI was 34 .5 ± 3 (range 28 .3-42 .8) [p=0 .000] . Serum ALT 
18 .9 ± 12 (range 7-72) and AST 17 .3 ± 7 (range 11-42) 
decreased significantly [p=0 .001] . Liver stiffness significantly 
improved to 5 .69 kPa ± 5 .7 (range 1 .5-21 .3 kPa) [p=0 .000] . 
The data shows that a mean of 1 .1 % (0 .3-4%) total body 
weight loss is associated with improvement in ALT, AST, and 
liver stiffness scores as measured by serial laboratory tests and 
transient elastography . CONCLUSION: Weight loss of 0 .2-4% 
showed significant improvement in 1) transaminases (ALT, 
AST); 2) BMI; and 3) liver stiffness . Although study subjects 
had near to normal transaminases, weight loss resulted in sig-
nificant drop in their transaminase levels . This study confirms 
the value of lifestyle changes resulting in weight loss and under-
scores the normal levels for ALT and AST . [i] http://www .ncbi .
nlm .nih .gov/pubmed/20460905
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Limited Real-World Provider Prescription of 8 week 
LDV/SOF Regimen: A potential barrier in widespread 
treatment access
Chloe Gross, Elizabeth Akoth, Sarah Kattakuzhy, Rachel Silk, 
Elana S. Rosenthal, Shyam Kottilil; Institute of Human Virology, 
University of Maryland at Baltimore, Bethesda, MD
Background: Direct-acting antiviral (DAA)-based therapy for 
hepatitis C (HCV) has increased the efficacy and tolerability 
of treatment for chronic HCV . Currently ledipasvir/sofosbuvir 
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(LDV/SOF) for 8 weeks can be considered in treatment naïve 
patients without cirrhosis who have pre-treatment HCV RNA 
less than 6 million IU/mL . However, there is limited data on 
the uptake of this treatment duration by real-world providers . 
Methods: Data was analyzed from 600 subjects who partici-
pated in the ASCEND study, an observational cohort study to 
assess community-based treatment of chronic HCV genotype 
1 mono-infection and co-infection with HIV in the District of 
Columbia . Results: Of the 600 subjects in the ASCEND study, 
54% (n=323) were eligible to receive 8 weeks of LDV/SOF 
(Metavir F0-F3, HCV RNA < 6 million and treatment naive) . 
However only 15% (n=48) of the subjects who qualified for 
shorter treatment duration were actually treated for 8 weeks . 
Of those 48, data are available on 40 subjects . 85% of 
patients (n=34) achieved SVR 12 (per intention to treat analy-
sis), 8% (n=3) relapsed, 5% (n=2) were lost to follow-up and 
one patient died from an opioid overdose . Breakdown of treat-
ment by provider type is provided in Table 1 . In this study, if all 
eligible patients had been treated for 8 weeks, this would result 
in an additional 108 12-week courses of therapy . Taking into 
consideration a 15% relapse rate, and the need for 24-week 
retreatment, this would have resulted in a wholesale acquisi-
tion cost savings of $1,134,000 . Conclusions: The ASCEND 
trial supports other real-world cohorts demonstrating high SVR 
rates in patients treated for 8 weeks . However, there remains 
limited uptake across a wide range of provider types of this as 
a treatment option . Understanding provider decision-making 
around short-duration therapy may aid in broader access for a 
larger population .

Table 1 – Breakdown by Provider Type per treatment eligible 
(n=323)

*Seen by more than one provider type
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Introducing the Australasian Hepatology Association’s 
Consensus Guidelines for the Provision of Adherence 
Support to People with Hepatitis C taking Direct Acting 
Antivirals
Jacqui Richmond1,2, Sue Sheppard-Law3,4, Susan Mason5, Sher-
ryne L. Warner6,7; 1La Trobe University, Melbourne, VIC, Austra-
lia; 2Melbourne Health, Melbourne, VIC, Australia; 3University of 
Technology, Sydney, NSW, Australia; 4Sydney Children’s Hospi-
tal Network, Sydney, NSW, Australia; 5Royal Prince Alfred Hos-
pital, Sydney, NSW, Australia; 6Monash Health, Melbourne, VIC, 
Australia; 7Monash University, Melbourne, VIC, Australia
On March 1st 2016 Australia became one of the only devel-
oped countries globally to publicly subsidise Direct Acting Anti-
viral (DAA) treatments for people with hepatitis C regardless of 
their stage of liver disease . Currently there is limited evidence 
to inform clinical practice on providing adherence support 
to people taking DAAs . Medication adherence is potentially 
complex and requires multiple strategies to support patients’ 
adherent behaviour . Method: In February 2016, a steering 
committee comprising the four authors convened an expert 
panel on behalf of the Australasian Hepatology Association 
(AHA) . The expert panel consisted of six advanced practice 
hepatology nurses, a hepatologist, hospital-based pharmacist, 
a consumer with hepatitis C and DAA therapy experience, 

and a representative of Hepatitis Australia (the peak consumer 
organisation) . A briefing document of the relevant literature 
was developed and circulated to the expert panel prior to a 
face-to-face meeting . The expert panel discussion focused on 
the facilitators and barriers to DAA adherence; assessment and 
monitoring of DAA adherence; components of a person-cen-
tred approach to DAA adherence; special populations that 
may require additional adherence support; and interventions 
to support DAA adherence . The resultant guidelines underwent 
three rounds of consultation with the expert panel, AHA mem-
bers (n=12) and key stakeholders (n=10) in May and June 
2016 . Feedback was synthesised by the steering committee 
and incorporated if consensus was achieved . Results: Twenty 
three consensus guidelines were drawn from the expert panel 
discussion and synthesis of existing evidence . The guidelines 
focus on the pre-treatment assessment and education, assess-
ment of treatment readiness, and monitoring medication adher-
ence . The guidelines promote a patient-centred approach that 
espouses that all patients are at risk of medication non-adher-
ence . ‘Treatment readiness’ is a pivotal concept that influences 
subsequent adherent behaviour . The guidelines recommend 
supporting DAA adherence through implementing interventions 
focused on the patient such as identifying memory triggers 
and hooks; linguistic advice for health professionals including 
using non-confrontation and non-judgemental language; and 
tools to measure and support medication adherence such as 
visual analogue scales, pharmacy data and directly observed 
treatment . Conclusion: To our knowledge, these are the first 
consensus guidelines to support DAA adherence globally . The 
AHA Consensus Guidelines support health professionals in the 
delivery of clinical care and support by identifying practical 
adherence support interventions for patients taking DAAs .
Disclosures:
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Nutritional Assessment Tools as Prognostic Tools in Cir-
rhotic Patients
Mairi Koulentaki1, Aikaterini Mantaka1, Dimitra Sifaki-Pistola2, 
Aikaterini Augoustaki1, Vasileios Zafiropulos3, Elias A. Kouroum-
alis1, Anastasia Markaki3; 1Gastroenterology, University Hospi-
tal, Heraklion, Greece; 2Family and Social Medicine, Faculty of 
Medicine, Heraklion, Greece; 3Laboratory of Dietetics & Human 
Body Composition, Dept of Nutrition and Dietetics, Technological 
Educational Institute, Greece, Greece
INTRODUCTION: We previously found that Mid Arm Muscle 
Circumference (MAMC), Subjective Global Assessment (SGA), 
Mini Nutritional Assessment (MNA), handgrip strength and 
Bio-Impedance Analysis (BIA) are reliable tools in detecting 
malnutrition and strongly correlate with the severity of liver 
disease based on MELD score . AIM: We aimed to compare the 
same parameters with infections, hospitalizations and survival 
of cirrhotic patients MATERIALS-METHODS: MELD score, infec-
tions, number of hospitalizations and survival were recorded . 
Nutritional assessment included handgrip strength, the MNA 
questionnaire and the SGA score . BIA was done with Bodys-
tat 1500MDD . Statistical Analysis comparisons were made 
by Student’sT test and Mann-Whitney U test for continuous 
variables . Kruskal Wallis test and the χ2 test for the analysis 
of categorical variables . Spearman’s rho coefficient was used 
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for correlations . All tests were made at a 0 .05 level of signif-
icance . RESULTS:133 cirrhotic patients (67 compensated, 60 
females), median age 67 years (IQR 16) and 140 healthy 
controls (70 females), median age 65 years (IQR 17) . Cirrhosis 
etiology was HCV hepatitis in 32 pts, HBV in 26, NASH in 
26, ASH in 24, autoimmune in 25 (19 PBC-6 AIH) . Median 
MELD score was 10 (IQR 7) . Differences between patient and 
control groups were found with SGA score (p<0 .001), MNA 
(p<0 .01), handgrip (p<0 .001), and with BIA parameters: body 
cell mass BCM% (p=0 .01), muscle mass MM% (p=0 .004), 
phase angle (φ) (p=0 .04) and extra cellular water ECW% 
(p<0 .001) . A strongly negative correlation between MELD & 
MNA (rho= - 0 .82, p=0 .02), MELD& phase angle (φ) (rho= 
-0 .78, p=0 .01), MELD & Muscle Mass (rho= -0 .72, p=0 .04) 
and MELD & handgrip (rho=-0 .80, p=0 .02) was found . A 
strongly positive correlation between MELD and SGA (rho= 
0 .89, p=0 .04) was found . Results for rates in correlation to 
survival, number of infections and hospitalization respectively 
are: MELD -0 .62 (p=0 .04), 0 .73 (p=0 .04), 0 .62 (p=0 .03), 
SGA-0 .53 (p=0 .03), 0 .66 (p=0 .03), 0 .50 (p=0 .01), MNA 
0 .67 (p=0 .04), -0 .72 (p=0 .04), -0 .81 (p=0 .03), Handgrip 
0 .81 (p=0 .04), -0 .87 (p=0 .04), -0 .83 (p=0 .03), MAMC 
-0 .55 (p=0 .04), 0 .58 (p=0 .04), 0 .57 (p=0 .04), ECW% 
-0 .61 (p=0 .04), 0 .63 (p=0 .04), 0 .59 (p=0 .04), angle φ 
0 .83 (p<0 .001), -0 .92 (p<0 .001), -0 .83 (p=0 .01), ICW% 
-0 .64 (p=0 .04), 0 .62 (p=0 .04), 0 .68 (p=0 .04), TBW% 
-0 .48 (p=0 .04), 0 .51 (p=0 .04), 0 .52 (p=0 .03), MM% 0 .81 
(p=0 .04), -087 (p=0 .04), -0 .84 (p=0 .04) CONCLUSIONS: 
Handgrip strength, MNA and BIA’s parameters: phase angle 
(φ) and muscle mass, are more reliable tools in assessing infec-
tions, hospitalizations and survival of cirrhotic patients than 
MELD score .
Disclosures:
The following people have nothing to disclose: Mairi Koulentaki, Aikaterini Man-
taka, Dimitra Sifaki-Pistola, Aikaterini Augoustaki, Vasileios Zafiropulos, Elias A . 
Kouroumalis, Anastasia Markaki

1647 ♦
Understanding the unmet need in Autoimmune Hepatitis 
– The United Kingdom AIH Study (UK-AIH)
Lin Lee Wong1, Stuart Kendrick2, Jessica K. Dyson1,3, David 
Jones1; 1NIHR Biomedical Resource Centre, Newcastle upon Tyne, 
United Kingdom; 2GlaxoSmithKline (GSK), Research and Devel-
opment, Hertfordshire, United Kingdom; 3Hepatology, Freeman 
Hospital, Newcastle upon Tyne, United Kingdom
Introduction: Autoimmune hepatitis (AIH) is a heterogeneous, 
chronic inflammatory liver disease which presents a significant 
management challenge . UK-AIH is a nationwide multi-center 
study of incident and prevalent patients with a clinical diag-
nosis of AIH . The aim of this work was to identify the areas 
of unmet clinical need in AIH to help us improve patient care 
and treatment in this disease . Methods Clinical data was col-
lected from prevalent cases using clinical data forms . Data was 
analyzed using GraphPad Prism 7 . Results To date, data from 
712 prevalent cases from 28 centers (5 transplant units and 
23 non-transplant centers) has been analyzed . Median age 
at entry to the study was 57 years (range 18-95), and median 
age at diagnosis was 48 (2-86) . 79% were females with 90% 
Caucasian ethnicity . The median duration of diagnosis was 7 
years (1-57) . 7% were receiving no current treatment, 58% cor-
ticosteroid therapy, 61% thiopurines (29% monotherapy), 19% 
mycophenolate and 7% calcineurin inhibitors . The median 
ALT was 24 IU/L (range 4-645, upper limit of normal [ULN] 
20 – 65) and median IgG was 12 .5 g/L (5 .6-45 .5) . 25% of 
patients had raised ALT in the preceding 12 months . 20% of 

patients were reported to have had at least one disease flare 
requiring corticosteroid therapy in the preceding 12 months . 
10% were requiring high-dose corticosteroids (>prednisolone 
10mg or budesonide 6mg) to maintain normal biochemistry . 
Of those on no current treatment, 35% were not in biochemical 
remission (normal ALT and/or IgG) at time of entry to the study . 
25% of patients presented with cirrhosis whilst a further 13% 
developed cirrhosis since presentation . 20% of these devel-
oped evidence of decompensated cirrhosis (ascites, varices or 
encephalopathy) . There was a significant association between 
duration of diagnosis and subsequent development of cirrhosis 
(p<0 .0001) but not with age at diagnosis (p=ns) . 4% had 
undergone liver transplantation at time of entry to the study . 
20% of the patients for whom this information was available 
had developed osteoporosis since their diagnosis of AIH . Con-
clusion The UK-AIH cohort demonstrates that there are some 
clear areas of unmet need in AIH that require better therapy . 
Over half of patients (58%) are receiving steroids, of which 
10% need high-dose maintenance steroids to maintain bio-
chemical remission . This is resulting in 1 in 5 patients develop-
ing osteoporosis . Importantly, in the preceding year, 25% were 
not in biochemical remission and 20% required an increase 
in steroid therapy for a disease flare . The current treatment 
options are not controlling disease for all patients with over 
10% of patients developing cirrhosis despite therapy .
Disclosures:
Stuart Kendrick - Employment: GSK; Stock Shareholder: GSK
David Jones - Consulting: Intercept, GSK, Novartis; Speaking and Teaching: Falk
The following people have nothing to disclose: Lin Lee Wong, Jessica K . Dyson

1648 ♦
A Phase 1, Randomized, Double-Blind, Placebo-Con-
trolled, Single Ascending Dose Study to Investigate the 
Safety and Pharmacokinetics of Synthetic PreImplanta-
tion Factor (sPIF), a Novel Immune-Modulating Biologic, 
in Autoimmune Hepatitis
Christopher O’Brien1, Eytan R. Barnea2, Paul Martin1, Cynthia 
Levy1, Kalyan R. Bhamidimarri1, Eden Sharabi1, Eugene R. Schiff1; 
1Hepatology, University of Miami, Miami, FL; 2BioIncept, LLC, 
Cherry Hill, FL
Background & Aims: Prednisone and azathioprine remain the 
standard of care for autoimmune hepatitis (AIH) . However, 
both medications have significant adverse side effects . PreIm-
plantation Factor (PIF) appears to have remarkable properties 
that are responsible for maternal tolerance toward the fetus 
during pregnancy . We wished to study the safety, tolerability 
and pharmacokinetics of this novel, natural compound . Meth-
ods:  This was a randomized, double-blind, placebo-controlled, 
phase 1 clinical trial . Patients were adult, postmenopausal or 
sterile females aged 18 to 75 years old with documented 
autoimmune hepatitis and compensated chronic liver disease . 
Patients were divided into 3 dosing <span style (0 .1, 0 .5 or 
1 .0 mg/kg) of 6 patients each . Three patients in each group 
had normal liver tests and 3 patients had abnormal liver tests . 
They were randomized to receive a single subcutaneous dose 
of either synthetic PIF (sPIF) or a matching placebo . The pri-
mary end points of the study were safety, tolerability and phar-
macokinetic profile of sPIF . Results:  Eighteen (18) patients 
enrolled and all successfully completed the trial . The diagnosis 
of AIH was confirmed by either a pre-treatment score ≥15 
or a post-treatment score of ≥17 by the International Criteria 
for the Diagnosis of Autoimmune Hepatitis . The average age 
was 58 years old (range 39-72); 13 patients were Cauca-
sian, 4 Hispanic, and 1 Black . Safety and Tolerability The 
treatment with sPIF was well tolerated and there were no sig-
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nificant side effects by symptoms, physical exam or laboratory 
results . Minor skin reactivity at the injection site was seen in 1 
patient which resolved within a few hours later . All patient with 
baseline normal liver tests remained in the normal range post 
dose . Per a pre-defined exploratory analysis, the mean ALT 
decreased from 91 IU/L at baseline to 68 IU/L with a similar 
decrease in AST from 77 to 57 IU/L in patients after only a 
single dose of sPIF . Pharmacokinetics The maximum recom-
mended starting dose (MRSD) for first-in-human clinical trials of 
a new molecular entity of 0 .1 mg/kg of sPIF did not produce 
a detectable blood level (as was anticipated) . The 0 .5 mg/kg 
resulted in a mean peak of 3 .4 ng/mL and the 1 .0 mg/kg dose 
had a mean peak level of 4 .6 ng/mL (in plasma) . The drug was 
completely non-detectable in the plasma 2 hours after adminis-
tration . Conclusions:  This First in Human trial of the safety and 
pharmacokinetics of sPIF (a novel biologic immune modulatory 
agent) demonstrates both excellent safety and tolerability . The 
data support a planned study of multiple ascending doses of 
sPIF in autoimmune hepatitis .
Disclosures:
Christopher O’Brien - Grant/Research Support: Abbott, Gilead, Janssen, BMS, 
Tobira, Intercept, Novartix, CymaBay, Shionogi, Conatus, Galectin
Eytan R . Barnea - Management Position: BioIncept, LLC
Paul Martin - Advisory Committees or Review Panels: BMS; Grant/Research 
Support: Merck, Gilead, Janssen, Abbvie
Cynthia Levy - Advisory Committees or Review Panels: Target Pharmasolutions; 
Board Membership: Liver Transplantation; Consulting: Intercept, Novartis; Grant/
Research Support: Intercept, Gilead, Shire, Novartis, Tobira, NGM, CymaBay; 
Speaking and Teaching: Medscape
Kalyan R . Bhamidimarri - Advisory Committees or Review Panels: Gilead, Bristol 
Myers Squibb, Salix; Speaking and Teaching: Alexion
Eugene R . Schiff - Advisory Committees or Review Panels: Bristol Myers Squibb, 
Gilead, Merck, Janssen, Salix Pharmaceutical, Pfizer, Arrowhead, Astrazeneca, 
CVS; Consulting: Acorda; Grant/Research Support: Bristol Myers Squibb, ABB-
VIE, Gilead, Merck, Conatus, Medmira, Roche Molecular, Janssen, Orasure 
Technologies, Discovery Life Sciences, Siemens, Beckman Coulter, Siemens, 
Ortho JNH, Intercept, Beckman
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1649
Prevalence and Predictors of Fragility Fracture in Cor-
ticosteroid-treated Patients with Autoimmune Hepatitis 
(AIH)
Laura Harrison1,2, Harpreet Dhaliwal1,2, Nicola Peel3, Elaine 
McFarlane1, Dermot Gleeson1, Mohammed Karajeh1; 1Department 
of Hepatology, Northern General Hospital, Sheffield Teaching 
Hospital’s NHS Foundation Trust, United Kingdom, Leeds, United 
Kingdom; 2Department of Infection, Immunity and Cardiovascular 
Disease, University of Sheffield, Sheffield, United Kingdom; 3Meta-
bolic Bone Centre, Northern General Hospital, Sheffield Teaching 
Hospital’s NHS Foundation Trust, Sheffield, United Kingdom
Background. Low-trauma “fragility” fractures have been 
reported in 5-10% of patients with Autoimmune Hepatitis 
(AIH) treated with steroids . DEXA scanning and the FRAX® 

tool (estimating risk of major osteoporotic and of hip fractures) 
have been used to assess new fragility fracture (NFF) risk in 
many patient populations but not in AIH . Aim Evaluation of 
incidence and of factors predicting new fragility fractures 
in treated AIH . Patients and methods. Patients with AIH by 
1999 International Group Criteria (n=175, 141 women, age 
at diagnosis (median (range)) 57(11-80) years who received 
steroid-based therapy and who underwent 2(1-6) DEXA scans 
over 8(0 .3-41) year follow up . 91% received calcium and vita-
min D and 51% received bisphosphonates, based on DEXA 
scan results . NFFs (at or after first DEXA scan) were assessed at 
time of DEXA scans (excluding fractures due to medium/high 
trauma or metastatic bone disease) . Results. FRAX® tool-derived 

10-year risks (n=155) of major osteoporotic fracture and of hip 
fracture were, respectively, 11(3-41)% and 2(0-25)% . On first 
DEXA scan (n=160), performed 5(-13-406) months after start-
ing steroids, hip and spine bone mineral density (BMD gm/
cm2) were, respectively, 88(54-126)% and 94(58-135) . Hip T 
score was -0 .6(-3 .2-2 .2), 10 patients had osteoporosis (T score 
<-2 .5) and 54 had osteopenia (T score -1 .0-2 .5) .Hip Z score 
was 0 .1(-2 .1-2 .9), suggesting no difference from an age/gen-
der-matched general population . By regression analysis, fac-
tors independently correlated with hip BMD were (positively) 
body mass index (BMI p=0 .001), and (negatively) FRAX® hip 
fracture risk (p=0 .001), fibrosis stage (p=0 .007) and prior 
cumulative prednisolone dose (p=0 .007) . NFFs were found in 
26 patients (15%), including vertebral fractures in 17(10%) . By 
regression analysis, the two factors independently associated 
with NFF were FRAX® derived major osteoporosis fracture risk 
(p=0 .01) and hip BMD (p=0 .036) . Spinal BMD and FRAX® 

derived hip fracture risk were associated on univariate analysis 
only and no associations were found with fibrosis stage, BMI, 
smoking or alcohol consumption . Cumulative prednisolone 
dose (to first DEXA scan) was also associated (p=0 .015) with 
NFF when combined with FRAX® derived major osteoporosis 
fracture risk, but not when hip BMD was also combined . Pre-
dictive factors were similar for the 17 new vertebral fractures . 
Conclusions. Despite BMD values not different from the general 
population, patients receiving steroids for AIH have a 15% 
incidence of new fragility fracture, which is best predicted by 
FRAX® derived major osteoporosis fracture risk, combined with 
hip BMD on first DEXA scan .
Disclosures:
The following people have nothing to disclose: Laura Harrison, Harpreet Dhali-
wal, Nicola Peel, Elaine McFarlane, Dermot Gleeson, Mohammed Karajeh
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1650
Mycophenolate Mofetil in Autoimmune Hepatitis 
Patients not Responsive or Intolerant to Standard Ther-
apy: the Australian TAPESTRY study
Alessia Gazzola1, Ricky Lim3, Simone I. Strasser3, Amanda 
Nicoll5,2, Joanne Mitchell1, Way Siow6, Tiffany S. Khoo7, Zaki 
Hamarneh8, Martin Weltman9, Natasha Janko5, Edmund Tse10, 
Gauri Mishra11, En-Hsiang Cheng12, Miriam Levy13, Wendy 
Cheng14, Siddharth Sood15, Richard Skoien16, Amany Zekry17, 
Jacob George6,18, Gerry C. MacQuillan7, Alan J. Wigg8, Kather-
ine A. Stuart12, William Sievert11,2, Geoff McCaughan3,4, Stuart 
K. Roberts1,2; 1The Alfred Hospital, Camberwell VIC, VIC, Austra-
lia; 2Monash University, Melbourne, VIC, Australia; 3AV Morrow 
Gastroenterology and Liver Centre, Royal Prince Alfred Hospital, 
Sydney, NSW, Australia; 4Centenary Research Institute, Sydney, 
NSW, Australia; 5Gastroenterology, Eastern Health, Box Hill, VIC, 
Australia; 6Storr Liver Centre, Westmead Hospital, Sydney, NSW, 
Australia; 7Gastroenterology, Sir Charles Gairdner Hospital, Perth, 
WA, Australia; 8Gastroenterology and Hepatology, Flinders Med-
ical Centre, Adelaide, SA, Australia; 9Gastroenterology, Nepean 
Hospital, Sydney, NSW, Australia; 10Gastroenterology, Royal 
Adelaide Hospital, Adelaide, SA, Australia; 11Gastroenterology, 
Monash Medical Centre, Clayton, VIC, Australia; 12Gastroenter-
ology, Princess Alexandra Hospital, Brisbane, QLD, Australia; 
13Gastroenterology, Liverpool Hospital, Sydney, NSW, Australia; 
14Gastroenterology, Royal Perth Hospital, Perth, WA, Australia; 
15Gastroenterology, Royal Melbourne Hospital, Melbourne, VIC, 
Australia; 16Gastroenterology, Royal Brisbane Hospital, Brisbane, 
QLD, Australia; 17Gastroenterology, St George Hospital, Sydney, 
NSW, Australia; 18Westmead Institute for Medical Research, Syd-
ney, NSW, Australia
Background  Conventional therapy of autoimmune hepatitis 
(AIH) is with corticosteroids with or without azathioprine . How-
ever 20% of patients do not respond or are intolerant to stan-
dard therapy . Thus, we evaluated the efficacy and safety of 
mycophenolate mofetil (MMF) in AIH patients who had failed or 
were intolerant to corticosteroids with or without azathioprine . 
Methods  A retrospective study was performed of AIH patients 
who received MMF alone or in combination with prednisolone 
after failure or intolerance of standard therapy . Patients were 
recruited from 16 liver clinics across Australia via the ALA Clin-
ical Research Network . Records were reviewed for baseline 
demographics and liver disease characteristics, initial therapy, 
indications for MMF initiation, treatment outcome and compli-
cations . Results  A total of 96 patients (mean age 45 .3 yrs, 
females 86 .5%, Caucasian 53%, cirrhosis 19 .8%) received 
treatment with MMF for AIH across the 16 centres including 95 
in combination with corticosteroids . The majority (73%) had 
received prior combination therapy with corticosteroids plus 
azathioprine/6-mercaptopurine . The indication for MMF was 
non-response in 43% and intolerance to standard therapy in 
53% . The median starting and maximal doses of MMF received 
was 1gm/d and 2gm/d respectively; the median treatment 
duration was 31 .9 months . Overall, 44 (45 .9%) patients 
achieved biochemical remission on MMF after a median treat-
ment duration of 11 weeks, 8 (18%) of whom relapsed during 
follow up . Of the 40 patients treated for non-response, 17 
(42 .5%) achieved biochemical remission after a median of 
12 weeks, while 8 (20%) had an incomplete response and 3 
(7 .5%) had treatment failure . Of the 49 patients receiving MMF 
for intolerance/toxicity, 27 (55%) achieved remission, with 
4 (8%) having an incomplete response and 1 (2%) treatment 
failure . 8 patients required dose-reduction and 16 discontinued 
MMF mainly due to lack of efficacy (n=6) or intolerance (n=6) . 
Serious adverse events occurred in 3 patients (1 death, 2 hos-
pitalisations), while there were 23 significant complications 

including GI toxicity (n=8), infection (n=5), cytopenias (n=3), 
neuropsychiatric (n=3), skin cancer (n=2), and lymphoprolifer-
ative disorder (n=1) . Conclusions  Treatment with MMF com-
bined with corticosteroids in AIH patients who fail to respond 
or are intolerant to standard therapy is moderately effective 
achieving an overall remission rate of around 50% including 
43% in non-responders to standard therapy . MMF appears rel-
atively safe and well tolerated with the main side-effects being 
GI toxicity, infection, and cytopenias .
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Understanding the importance of pro- and anti-inflam-
matory cytokines in autoimmune hepatitis
Jessica K. Dyson1,2, Jeremy Palmer3, Lin Lee Wong3, Stuart Ken-
drick4, David E. Jones3,1; 1Liver Unit, Freeman Hospital, New-
castle upon Tyne, United Kingdom; 2NIHR Newcastle Biomedical 
Research Centre, Newcastle upon Tyne, United Kingdom; 3Institute 
of Cellular Medicine, Newcastle University, Newcastle upon Tyne, 
United Kingdom; 4Research and Development, GlaxoSmithKline, 
Stevenage, United Kingdom
Background and Aims There have been few therapeutic 
advances in autoimmune hepatitis (AIH) for decades . The 
United Kingdom AIH (UK-AIH) Cohort aims to understand the 
mechanistic basis of risk in AIH and explore novel therapeutic 
approaches . This pilot study explored the biological differences 
between patients in biochemical remission and those in whom 
disease is poorly controlled in order to identify potential treat-
ment targets . Methods UK-AIH includes a subset of prevalent 
patients, who have been diagnosed and treated for at least 12 
months, divided into “responders” with complete biochemical 
response (normal ALT and IgG) and “non-responders” (abnor-
mal biochemistry despite treatment or requiring high dose ste-
roids to achieve normal results) . Panels of serum cytokines, 
chemokines, adhesion molecules and angiogenic factors were 
assessed in responders, non-responders and healthy controls 
using the MSD Human Biomarker Assays V-PLEX panel . Results 
Results were obtained on 116 patients with AIH (50 respond-
ers and 66 non-responders) and 30 healthy controls . Follow-
ing correction for multiple testing, 9 out of 40 molecules were 
found to have significant inter-group differences (Kruskal-Wallis 
p<0 .00125; 3/19 cytokine, 2/7 angiogenesis, 2/10 chemok-
ine, 2/4 vascular adhesion molecules) . For VEGF-D and IL-15, 
this principally reflected a difference between AIH and healthy 
controls unrelated to disease activity . Using a post-hoc analysis 
of responders vs non-responders, 7 markers were significantly 
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different (after correcting for multiple testing) between respond-
ers and non-responders with all except VEGF-C and MDC 
showing elevation in non-responders . Conclusions We have 
identified important molecular pathways which are associated 
with incomplete treatment response that represent plausible 
targets for second-line therapy . Significant TNF-α elevation was 
seen in incomplete responders and the potential of anti-TNF 
therapy should be systematically explored in AIH .
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1652
The Clinical Significance of IgG4 Positive Autoimmune 
Hepatitis
Thomas R. McCarty1, Margaret Cho2, Kisha A. Mitchell2, James L. 
Boyer3, David N. Assis3; 1Department of Internal Medicine, Yale 
University School of Medicine, New Haven, CT; 2Department of 
Anatomic Pathology, Yale University School of Medicine, New 
Haven, CT; 3Section of Digestive Diseases, Yale University School 
of Medicine, New Haven, CT
 Background: Little is known about the significance of IgG4+ 
plasma cells in autoimmune hepatitis (AIH) . IgG4+ plasma cells 
(≥ 5/high powered field [HPF]) were recently associated with a 
robust steroid response in an Asian cohort, yet US data is lack-
ing . Aim: Analyze IgG4+ plasma cells in liver biopsies from a 
US AIH cohort to determine if this sub-group has a unique clini-
cal presentation and response to immunosuppression . Methods: 
Biopsies and records of clinically confirmed AIH patients from 
a single tertiary care center were analyzed . Patient character-
istics, laboratory data, mean daily immunosuppressant doses, 
time to remission, and number of relapses within one year 
of presentation were recorded . Liver biopsies were stained 
with IgG4 and the total and highest density of IgG4+ plasma 
cells recorded by an expert liver pathologist . Results: Forty-nine 
patients with clinically and biopsy confirmed AIH were stud-
ied . Mean age and total IgG4+ count were 43 .51 years (SD 
2 .51) and 8 .51 (SD 1 .98), respectively, with a mean density of 
2 .83/HPF (SD 0 .60) . Upon stratification by IgG4 density, ALT 
(295 .29 vs 1350 .08 U/L) and bilirubin (2 .78 vs 13 .56 mg/
dL) at presentation were significantly higher in patients with ≥ 
5 IgG4/HPF (p<0 .001 and p<0 .001, respectively, Table) . Fur-
thermore, the mean effective prednisone dose was increased 
in the ≥ 5 IgG4/HPF group and approached statistical signifi-

cance (p=0 .058) . Average time to remission was not different 
between groups (p=0 .881) . Conclusions: AIH patients with 
≥5 IgG4 cells/HPF on diagnostic liver biopsy presented with 
significantly higher ALT and bilirubin, with a trend for higher 
steroid doses over time . This suggests a relationship of IgG4+ 
cells to acute AIH presentation and also immunosuppression 
requirements, in contrast to Asian reports . Further studies are 
warranted in our population to interrogate whether ≥5 IgG4/
HPF in AIH is indicative of IgG4 related systemic disease rather 
than a defined subset of AIH .

Table . Clinical and Histologic Characteristics of All Patients with 
AIH Based of IgG4/HPF

All data in parentheses are standard deviation (SD) .
Disclosures:
The following people have nothing to disclose: Thomas R . McCarty, Margaret 
Cho, Kisha A . Mitchell, James L . Boyer, David N . Assis

1653
Clinical features and long term outcomes of Autoim-
mune hepatitis (AIH) and its overlap with Primary Scle-
rosing Cholangitis (PSC)
Guan Wee Wong1,2, Andrew D. Yeoman1, Stella Gabeta1, Rosa 
Miquel1, Michael A. Heneghan1; 1Institute of Liver Studies, King’s 
College Hospital, London, United Kingdom; 2Department of Medi-
cine, Ng Teng Fong General Hospital, SIngapore, Singapore
Background: Relatively few series exist in relation to the long-
term outcome of patients with Autoimmune Hepatitis (AIH)/
Primary Sclerosing Cholangitis (PSC) overlap . Aims: Using a 
prospectively accrued dataset, we sought to undertake com-
parisons in the clinical features, long-term outcome and survival 
between patients with AIH and AIH/PSC overlap . Methods: 
The medical records and electronic clinical database of 480 
patients with definite AIH and 23 patients with AIH/PSC over-
lap between the years 1971 and 2015 at King’s College Hos-
pital were reviewed . AIH was diagnosed based on the revised 
International Autoimmune Hepatitis Group criteria whereas 
diagnosis of AIH/PSC overlap was derived by cholangiogra-
phy consistent with PSC coupled with typical features of AIH 
on liver biopsy . Results: There was no significant difference 
between the two cohorts of patients in terms of ethnicity, mode 
of presentation, signs and symptoms at diagnosis, time from 
presentation to diagnosis and duration of follow-up . However, 
patients with AIH/PSC overlap were younger at diagnosis 
(median age of 27 .5 years vs . 40 years, p=0 .026), predom-
inantly male (17/23, 73 .9% vs . 97/480, 20 .2%, p<0 .001) 
and had higher ALP/AST ratio (1 .67 vs . 0 .35, p<0 .001) . 
Moreover, they had significnatly higher association with con-
comitant extrahepatic autoimmune diseases (CEHAID) (16/23, 
70% vs . 194/480, 40 .4%, p=0 .006) with ulcerative colitis 
(UC) being more representative (9/23, 39% vs 20/480, 4 .2%, 
p<0 .001) . During the clinical course, patients with AIH/PSC 
overlap were more likely to relapse or had worsening biochem-
istry (15/21, 71 .4% vs . 199/437, 45 .5%, p=0 .025), more 
frequently associated with decompensation episodes following 
the diagnosis of cirrhosis (9/19, 47 .4% vs . 83/391, 21 .2%, 
p=0 .019), had significantly higher prevalence of disease pro-
gression (19/21, 90 .5% vs . 140/383, 36 .3%, p<0 .001) and 
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had more liver-related deaths or liver transplantation (14/21, 
66 .7% vs . 59/329, 17 .9%, p<0 .001) . Kaplan-Meier analysis 
demonstrated that patients with AIH/PSC overlap had signifi-
cantly poorer survival compared to patients with AIH (p=0 .018 
by log rank comparison) . Univariate analysis followed by mul-
tivariate analysis using Cox-regression model identified age 
and serum albumin at presentation as the independent predic-
tors of reduced survival . Conclusions: Patients with AIH/PSC 
overlap have a higher prevalence of CEHAID compared to 
AIH patients . UC is strongly associated with AIH/PSC overlap . 
Although there was a tendency to present at younger age, 
patients with AIH/PSC overlap have a more aggressive clinical 
course and poorer outcome with significantly reduced survival 
compared to AIH patients .
Disclosures:
Michael A . Heneghan - Consulting: Novartis; Speaking and Teaching: Falk 
Pharma
The following people have nothing to disclose: Guan Wee Wong, Andrew D . 
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1654
In Well-Controlled Autoimmune Hepatitis Treatment 
Withdrawal May Be Safely Accomplished without Liver 
Biopsy Guidance
John K. Guirguis, Yilien Alonso, Lopez Rocio, William D. Carey; 
Cleveland clinic, Cleveland, OH
Autoimmune hepatitis (AIH) may stay in remission after treat-
ment withdrawal (TW) . EASL and AASLD Guidelines suggest 
decision for TW be guided by liver biopsy (LB), an expensive 
procedure associated with morbidity and mortality . We sought 
to define the outcome of TW in adults with well-controlled 
disease for at least two years with and without LB guidance . 
Methods: In this retrospective observational study in a large 
academic practice from January 2001 to April 2016 adults 
with AIH with pre-treatment LB treated for two years and with 
AST and ALT persistently normal or nearly so for six months 
prior to TW were included if post TW lab values were avail-
able . Exclusions: Juvenile onset AIH, prior treatment, or use of 
agents other than corticosteroids and azathioprine . Primary 
Endpoint: Likelihood of normal AST and ALT for 1 year . Sec-
ondary Endpoints: Frequency of liver decompensation, death, 
or OLT . Statistics: Data was reported as median [25th, 75th 
percentile] . Univariable analysis was performed to compare 
LB+ and LB- subjects prior to TW . Kruskal-Wallis test was used 
for continuous and ordinal factors and Pearson’s chi-square or 
Fisher’s exact test for categorical factors . Time-to-event analysis 
was done to assess occurrence of flares . Follow-up time was 
defined as months from TW to occurrence of flare or April 1st, 
2016 if no flare and was truncated at 18 months . A Kaplan-
Meier plot was constructed and a log-rank test was used to 
assess differences between LB+ and LB– TW . A p<0 .05 was 
considered significant . Results: Thirty-two consecutive subjects 
meeting study criteria were identified . TW was accomplished 
in 23 (72%) without LB guidance . Nine (28%) had pre-TW LB . 
Median time for post TW labs was from 0 .13 and 17 months 
with a median of 8 .4 months; the timing was comparable 
between groups (p=0 .85) . There were no differences between 
the LB+ and LB- in regards to demographics, pre-treatment clin-
ical characteristics, immunosuppressive used, pre-treatment cir-
rhosis, or the range of pre-treatment AST and ALT . Eight (25%) 
had an enzyme flare within 12 months after TW, similar in LB+ 
and LB- groups . On univariable analysis no factor was found to 
be associated with higher risk of flare . In 10 liver biopsy pairs 
there was no change in fibrosis score in 7 . Decline in fibrosis 
stage was noted in 3 patients . Conclusion: Adults with AIH and 

excellent response to two years of therapy are candidates for 
TW . Liver biopsy prior to TW does not appear to change the 
likelihood of flare, but may document improvement in fibrosis 
score .
Disclosures:
The following people have nothing to disclose: John K . Guirguis, Yilien Alonso, 
Lopez Rocio, William D . Carey
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The Role of Repeat Liver Biopsies in Autoimmune Hep-
atitis (AIH) at a Tertiary HPB Centre in South England, 
UK: Current experience, clinical dilemmas and recom-
mendations 
Claire Kelly1, Marinos Pericleous1, Sanju Mathew2, Izhar Bag-
wan1, AFTAB ALA1; 1Royal Surrey County Hospital, Guildford, 
United Kingdom; 2University of Surrey, Guildford, United Kingdom
 Introduction: Liver biopsy is pivotal to the diagnosis of AIH . 
Clinical practice and guidelines are variable on repeating liver 
biopsy to guide therapy . Successful treatment is defined by 
complete biochemical and histological resolution . Biochemical 
remission may predict histology improvement but this may lag . 
Treatment for 1-2 years after biochemical remission is advised 
before considering weaning therapy . Whilst therapy should 
continue in those with ongoing histological activity, there are 
no scoring systems to aid with the difficult decision of adjust-
ing therapy . Aim: Establish correlation between histology, bio-
chemistry and immunology and assess clinical decisions after 
repeat liver biopsy . Methods: 16 patients with AIH who had 
2 biopsies in our unit between 2004-2015 were identified 
by searching histology databases . Biopsy indication, histol-
ogy, serological markers and clinical outcomes were recorded . 
Results: Re-biopsy was performed to assess disease activity 
(n=15) and confirm remission(n=1) . Median time between 
biopsies was 39 months . HAI score improved in 62 .5%(n=10) 
and 80%(n=13) normalized their ALT, while 30%(n=5) had 
ASMA and ANA seroconversion .Regression was seen in 
25%(n=4), all of whom had improved ALT(normalized in 50% 
(n=2)) and 50% (n=2) seroconverted ANA and ASMA . HAI 
score deteriorated in 12 .5% (n=2), who all had improved ALT 
and IgG . Staging deteriorated in 33 .3%(n=5), regressed in 
33 .3%, and was static in 33 .3% . All patients had improved 
ALT and 50% seroconverted ASMA . Table 1a shows therapy 
changes against clinical parameters . Table 1b shows the p 
value of each parameter . Conclusion: Whilst relatively small 
patient numbers, our results reflect varied clinical practices in 
repeating biopsy especially when considering therapy reduc-
tion . Statistical significance between repeat biopsy findings 
and serological parameters wasn’t reached . Overall, we sup-
port the guideline recommendations that ASMA, IgG and LFTs 
levels cannot be used alone without repeating liver biopsy . Our 
observations call for the development of a scoring system to risk 
stratify patients in key decision making when adjusting therapy 
in the management of AIH .
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Autoimmune hepatitis: Impact of age at disease onset 
on disease severity, outcome and response to treatment.
Kalliopi Azariadi, Pinelopi Arvaniti, Kalliopi Zachou, Asterios 
I. Saitis, George N. Dalekos, Nikolaos Gatselis; Department of 
Medicine and Research Laboratory of Internal Medicine, Medical 
School, University of Thessaly, Larissa, Greece
Background/Aim: Autoimmune hepatitis (AIH) can affect all 
age groups . However, few studies have so far focused on dif-
ferences in the mode of presentation, disease severity, treat-
ment response and outcome according to the age at disease 
onset . The aim of the study was to provide insight regarding 
baseline clinical, laboratory and histological characteristics as 
well as treatment response and prognosis of elderly patients 
with autoimmune hepatitis (AIH) . Methods: One hundred and 
eighty-one patients followed in our centre with probable/defi-
nite AIH according to the simplified criteria of the International 
AIH Group were evaluated . Complete data to assess treatment 
response was available in a subgroup of 131 treated-patients . 
Results: Almost one-third of our patients (50/181, 28%) were 
≥60 years of age at the time of disease onset . No significant 
differences were found between the two patients groups (≥60 
vs . <60 years), in terms of sex distribution, IgG levels, auto-
antibody profile, mode of presentation (insidious vs . severe/
acute), extrahepatic autoimmune diseases and autoantibod-
ies profile . Older patients were significantly more frequently 
cirrhotic at diagnosis (P<0 .01) and more prone to disease 
progression (P<0 .001) and liver-related death (P<0 .001) . 
However, no difference was found between older and younger 
patients regarding the on treatment response [21/27 (78%) 
vs . 67/104 (64%), P=0 .277) and relapse rates after treatment 
withdrawal [2/12 (17%) vs . 10/35 (29%), P=0 .703 respec-
tively] . Older patients were more prone to infections [10/27 
(37%) vs . 20/104 (19%), P=0 .08] and myopathy [3/27 (11%) 
vs . 0/104 (0%), P<0 .01] . Conclusion: AIH should be seriously 
considered in elderly patients with unexplained impaired liver 
function tests as the disease is not rare in this patient group 
and furthermore, seems to carry an increased risk for advanced 
disease at diagnosis and unfavourable outcome . However, if 
immunosuppression therapy is timely started, it is as effective 
and safe as in younger patients .
Disclosures:
The following people have nothing to disclose: Kalliopi Azariadi, Pinelopi Arvan-
iti, Kalliopi Zachou, Asterios I . Saitis, George N . Dalekos, Nikolaos Gatselis
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Black and Latino Race/Ethnicity Increase the Risk of 
Hospitalization for Autoimmune Hepatitis in the United 
States
Jason Wen6,2, Robert J. Wong4, Ma Somsouk6, Mandana Khalili3, 
Michael Kohn5, Michele M. Tana6,1; 1Liver Center, University of 
California, San Francisco, San Francisco, CA; 2Emory University 
School of Medicine, Atlanta, GA; 3San Francisco General Hospi-
tal, San Francisco, CA; 4Alameda Health Systems, Oakland, CA; 
5Epidemiology and Biostatistics, University of California, San Fran-
cisco, San Francisco, CA; 6University of California, San Francisco, 
San Francisco, CA
Background: The healthcare burden of autoimmune hepatitis 
(AIH) in the U .S . has not been characterized . We previously 
showed that AIH disproportionately affects people of color in 
a single hospital system . The current study aimed to determine 
whether the same disparity occurs nationwide . Methods: We 
described hospitalizations with a primary discharge diagnosis 
of AIH in the National Inpatient Sample between 2008 and 
2012 . We used the Cochran Armitage test to assess trends in 
AIH hospitalizations, with a 5% change and p<0 .05 denoting 
significance; a chi-squared test to compare the racial distri-
bution of AIH hospitalizations with non-AIH hospitalizations; 
and a multivariable logistic regression to evaluate race/eth-
nicity-specific disparities in AIH hospitalizations compared to 
non-AIH hospitalizations while adjusting for age, sex, payer, 
income, and region . Results: The national estimate of AIH hos-
pitalizations increased from 554 (95% CI 419, 690) or 0 .18 
per 100,000 persons in 2008 to 2160 (95% CI 1899, 2421) 
or 0 .70 per 100,000 persons in 2012 . 81% were women 
with a median age of 53 years (IQR 28 to 72) . The racial/
ethnic distribution of AIH hospitalizations (57% white, 18% 
black, 19% Latino, 2% Asian, 0 .5% Native American) was sig-
nificantly different from non-AIH hospitalizations (66% white, 
15% black, 12% Latino, 3% Asian, 1% Native American), 
p<0 .0005 . The Latino proportion of AIH hospitalizations has 
decreased (22 .3% in 2008 to 16 .8% in 2012, p<0 .0005) . 
57% of hospitalizations for AIH occurred in communities whose 
median income was in the bottom two quartiles . Urban counties 
accounted for 76% of AIH hospitalizations, and rural counties 
11% . The proportion covered by private insurance showed a 
decreasing trend (48% in 2008, 37% in 2012, p<0 .05) . In a 
multivariable model, black and Latino race/ethnicity increased 
the odds of hospitalization for AIH compared to whites (OR 
1 .5, p<0 .005; OR 1 .83, p<0 .005, respectively), and Asian/
Pacific Islander race decreased the odds (OR 0 .62, p=0 .02) . 
Increasing age, female gender, non-Medicare payment, and 
the second lowest quartile of income also increased the odds 
of hospitalization for AIH . Conclusions: Recognizing the limita-
tions of an administrative dataset, U .S . hospitalizations for AIH 
have increased from 2008-2012 . These hospitalizations are 
increasingly covered by non-private insurance and a majority 
occur in urban communities . Even after adjustment, black and 
Latino race/ethnicity increased the odds of AIH hospitalization 
compared to whites . This disparity warrants further evaluation 
of the prevalence, severity, access to care, and management of 
AIH in blacks and Latinos .
Disclosures:
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Balance between exhausted regulatory T cells and 
CD161+ NK cells is crucial in acute AIH pathogenesis
Hannah C. Jeffery1, Manjit K. Braitch1, Stefan G. Hubscher1, Gary 
M. Reynolds1, Lin Lee Wong2, James Hodson3, Ansgar W. Lohse4, 
Gideon M. Hirschfield1, David Jones2, David H. Adams1, Jessica 
K. Dyson2, Ye H. Oo1; 1Institute of Immunology and Immunother-
apy, University of Birmingham, Birmingham, United Kingdom; 
2University of Newcastle, Newcastle, United Kingdom; 3Queen 
Elizabeth Hospital, Birmingham, United Kingdom; 4University of 
Hamburg, Hamburg, Germany
Background: Autoimmune hepatitis (AIH) immunopathogenesis 
is poorly understood especially in the treatment naïve stage . 
This has limited our ability to develop specific therapies . NK 
cells, key regulators of innate immunity, are abundant in the 
liver . We sought to characterize, for the first time, the role of 
NK cell dysregulation in acute AIH . Method: Flow cytometric 
peripheral blood immune subset profiles of a unique cohort of 
14 treatment naive Type 1 AIH patients from the UK-AIH con-
sortium were investigated prospectively . Patients, all of whom 
met standard diagnostic criteria, were followed longitudinally 
from pre-treatment to 4 months . Immunohistochemistry staining 
of pre-treatment liver biopsies was performed for a subset . Cyto-
kines in liver tissue were measured.  Results: The frequencies of 
CD3negCD56+NKdim (median 18 .3% vs . 6 .4%; [p<0 .05 Wil-
coxon test]) and CD3negCD56+NKBright cells (2 .23% vs . 0 .5%; 
[p<0 .05]) were significantly elevated pre-treatment compared 
with follow-up . Likewise, Treg were enriched pre-treatment 
(10 .8% vs . 8 .3%); [p=0 .02]) and expressed an exhausted phe-
notype with significantly higher programmed cell death protein 
1 (PD1) expression (45 .5 vs . 43 .1; [p<0 .05]) . The B cell fre-
quency was lower in the treatment naïve state (22% vs . 31%), 
whereas there was no difference in the frequency of CD8 cells 
(40% vs . 36 .6%) . The expression levels of liver homing chemo-
kine receptor CXCR3 were higher on circulating Treg (196 vs . 
123; [p=0 .08]) and NKdim cells (49 .5 vs . 41 .9; [p=0 .2]) from 
pre-treatment and expression of the CXCR3 ligand, CXCL10, 
was observed on inflamed sinusoids . Interestingly, significantly 
higher levels of CD161 expression were noted on Treg (125 .5 
vs . 97 .7; [p p<0 .05]) and NKdim population (308 vs . 223; 
[p p<0 .05]) pre-treatment, which declined at the follow-up . 
CD161 ligand, Lectin like transcript (LLT-1), expression was 
observed on the intrahepatic immune cells in pre-treatment liver 
biopsies . Additionally, Treg expressed a higher level of IL6 
receptor (66 .5 vs . 55; [p=0 .02]) in the steroid naïve state 
compared to follow-up and significantly higher levels of the 
IL-6 cytokine were observed in supernatants of inflamed livers 
compared to normal livers (p<0 .05). Conclusion: We demon-
strated significant changes in the frequency and phenotype of 
innate NK cells and regulatory T cells in untreated acute AIH 
suggesting they may play a role in the underlying pathogenetic 
mechanism .
Disclosures:
Gideon M . Hirschfield - Advisory Committees or Review Panels: Intercept 
Pharma, GSK; Consulting: Cymabay, Novartis; Grant/Research Support: Falk 
Pharma, BioTie, Takeda
David Jones - Consulting: Intercept, GSK, Novartis; Speaking and Teaching: Falk
David H . Adams - Advisory Committees or Review Panels: GSK, Proximagen; 
Grant/Research Support: Takeda, Biotie Therapies, Novimmune, ChemoCentryx, 
Novimmune, Biotie Therapies; Patent Held/Filed: biotie therapies, Biotie Thera-
pies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie Therapies, Biotie 
Therapies, Biotie Therapies
The following people have nothing to disclose: Hannah C . Jeffery, Manjit K . 
Braitch, Stefan G . Hubscher, Gary M . Reynolds, Lin Lee Wong, James Hodson, 
Ansgar W . Lohse, Jessica K . Dyson, Ye H . Oo

1659
Regional and National understanding of IgG-related 
disease (IgG4-RD) in the UK- strategic implications in 
testing and case-finding
Marinos Pericleous1,2, Claire Kelly1,2, Izhar Bagwan3, You-
suf Karim4, Nariman Karanjia5, AFTAB ALA1,2; 1Department of 
Gastroenterology & Hepatology, Royal Surrey County Hospital, 
Guildford, United Kingdom; 2Department of Clinical and Experi-
mental Medicine, University of Surrey, Guildford, United Kingdom; 
3Department of Cellular Pathology, Royal Surrey County Hospital, 
Guildford, United Kingdom; 4Department of immunology, Royal 
Surrey County Hospital, Guildford, United Kingdom; 5Department 
of Hepatopancreatobiliary surgery, Royal Surrey County Hospital, 
Guildford, United Kingdom
 Background IgG4-RD is an increasingly recognized disorder . 
Population studies are limited but prevalence is estimated to 
be 0 .8/100,000 . This multi-system disease presents through 
multiple specialties and can mimic conditions such as primary 
sclerosing cholangitis and autoimmune hepatitis pancreatic 
cancer . The HISORt criteria provide a recognized clinical, 
radiological serological and histological framework for diag-
nosing IgG4-RD . Our tertiary HPB center covers a population 
of 2 .1million in the South of England . IgG4-RD discussions 
are a major theme of our MDT . We aim to examine the trends 
of IgG4 testing and patient diagnoses within our network 
and to understand current knowledge around IgG4-RD on a 
national level . Methods  Immunology results databases were 
searched from 2009-2015 for the term “IgG4” (cut-off 1 .3 
g/L OR 140mg/dL) . Histological specimens were examined 
and confirmed using the Boston criteria . All patients identi-
fied fitted the HISORt criteria . A ten-question web-based sur-
vey around IgG4-RD was distributed to members of the British 
Society of Gastroenterology . Results  1137 adults were tested 
and 139 cases (12%) had elevated IgG4 levels . Our testing 
has increased 400% annually between 2010-2015 . Since test-
ing we have diagnosed 13 cases . The estimated prevalence 
was 0 .62/100,000 . Our national survey had 63 responses 
from consultants (68%), trainees (28%) and others . All were 
aware of IgG4-RD . 68% felt confident in diagnosing and 62% 
in treating the condition . 55% of respondents are checking 
IgG4 serum levels in patients with cholangiopathy, 44% in 
retroperitoneal fibrosis and 25% for pancreatic lesions or pan-
creatitis . 25% of responders were aware of the diagnostic cri-
teria but 62% had not heard of them . Half of respondents had 
seen 1-3 cases of IgG4-RD with 10% having not seen a case 
personally . 8% of respondents had either no IgG4-RD service 
or did not know who ran it . All trainees reported poor train-
ing and awareness around the condition . Discussion Serum 
IgG4 is a useful adjunct marker to imaging, histology and 
clinical presentation for diagnosing IgG4-RD . As serum testing 
has increased through the educational efforts of our MDT, the 
number of cases diagnosed has consistently increased . How-
ever, our prevalence is lower than expected and this might be 
explained by a genuine lack of cases or lack of disease rec-
ognition . Our regional data and national BSG survey call for 
significant changes in education, appropriate/targeted testing, 
diagnostic criteria, regional units/networks, referral pathways 
and guidelines for IgG4-RD .
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Frequency of CCR7-PD-1+ follicular helper T cell subset 
as a possible diagnostic marker of autoimmune hepati-
tis
Satoshi Yamagiwa, Naruhiro Kimura, Ryoko Horigome, Tomoyuki 
Sugano, Atsunori Tsuchiya, Kenya Kamimura, Masaaki Takamura, 
Hirokazu Kawai, Shuji Terai; Division of Gastroenterology and 
Hepatology, Niigata University Graduate School of Medical and 
Dental Sciences, Niigata, Japan
Background: There is an increasing interest in the role of fol-
licular helper T (Tfh) cells in autoimmunity from the perspec-
tive of both their role in breaking tolerance and their effects 
on disease progression . Dysregulated Tfh cells have been 
shown to be responsible for the induction of fatal autoimmune 
hepatitis (AIH) in mice that are genetically devoid of the pro-
grammed cell death 1 (PD-1)-mediated signaling . However, 
the involvement of Tfh cells in the immune pathogenesis of 
AIH has not been fully elucidated . Aim: To evaluate the fre-
quencies of circulating Tfh subsets, their potential role in the 
pathogenesis of AIH, and their usefulness in the diagnosis of 
AIH . Methods: Heparinized peripheral blood was collected 
from 12 patients with AIH at onset, 23 patients with treated 
AIH, 28 patients with primary biliary cirrhosis (PBC), and 44 
healthy volunteers (HC) . We also investigated the distribution 
of Tfh cells in the liver of 10 patients with AIH . Mononuclear 
cells were separated using the Ficoll gradient, and various 
surface markers were then investigated using flow cytometry . 
Cytokine production was investigated using peripheral blood 
Tfh cells after stimulation with phorbol myristate acetate (PMA) 
and ionomycin . Results: CXCR5+ CD4+ Tfh cells comprised 
14 .9% (median) (range 6 .4-29 .5), 9 .5% (5 .9-22 .7), and 8 .2% 
(3 .1-17 .3) of the total T cells in the blood of patients with AIH 
an onset, PBC, and HC, respectively . The Tfh cells were then 
classified into several subsets according to their expression 
of PD-1, ICOS, CXCR3, and CCR7 . We found a significant 
increase in the frequency of CCR7-PD-1+ Tfh subset, which 
produce IL-21 and have an important role in the generation of 
plasma cells, in the blood of patients with AIH at onset (39 .8% 
(27 .8-55 .3)) compared with that in the blood of HC (26 .1% 
(8 .4-41 .9)) (p<0 .01) . In the patients with AIH, the frequency 
of CCR7-PD-1+ Tfh subset was positively correlated with serum 
IgG (r=0 .369, p=0 .045), and was negatively correlated with 
serum albumin (r=0 .572, p<0 .01)) . The sensitivity, specificity, 
and the area under the ROC curve in the diagnosis of AIH with 
the frequency of CCR7-PD-1+ Tfh subset were 100%, 69 .8%, 
and 0 .905 . Furthermore, we confirmed that Tfh cells from AIH 
patients secreted significantly higher amount of IL-21 than HC 
after stimulation with PMA and ionomycin (p<0 .05) . Conclu-
sions: Previous studies have reported that an increase in Tfh 
cells is associated with the activity of autoimmune diseases . 
Our results suggest that the increase of CCR7-PD-1+ Tfh subset 
is associated with the activity of AIH, and that the frequency of 
CCR7-PD-1+ Tfh subset may be a helpful marker for diagnosis 
of AIH .
Disclosures:
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Kimura, Ryoko Horigome, Tomoyuki Sugano, Atsunori Tsuchiya, Kenya 
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Vitamin D Deficiency is Associated with Progression to 
Cirrhosis and Decompensation in Patients with Autoim-
mune Hepatitis
Rahima A. Bhanji, Ellina Lytvyak, Andrew Mason, Vince Bain, 
Mang M. Ma, Aldo J. Montano-Loza; Gastroenterology and Liver 
Unit, University of Alberta, Edmonton, AB, Canada
Objectives: Vitamin D (VitD) may play a role in autoimmune 
hepatitis (AIH) pathogenesis and fibrosis progression . Yet, 
studies elucidating the association between VitD and AIH 
are scarce . In this study we determined the frequency of low 
VitD and its relationship with treatment response and risk of 
adverse outcomes . Methods: 127 adult patients with definitive 
AIH according to the simplified score were evaluated . VitD 
levels were obtained at the first clinic visit; insufficient levels 
were defined as 25-80 nmol/L and VitD deficiency as <25 
nmol/L . Early fibrosis was defined as F0-F2 and advanced 
as F3-F4 . Adverse outcomes were defined as development of 
cirrhosis, decompensation, need for liver transplant (LT) and 
death . Results: Mean age was 52 .8±18 .1 years, and 96 
patients were women (75 .6%) . 70 patients (55 .1%) had insuf-
ficient levels and 17 (13 .4%) had VitD deficiency . 26 patients 
(37 .1%) with insufficient levels and 8 (47 .1%) with VitD defi-
ciency received supplementation and levels normalized in 
26 .1% and 20 .0%, respectively . In patients with early fibrosis 
at diagnosis and VitD deficiency the probability of developing 
cirrhosis was 14 and 57% at 5- and 10-years, compared to 3 
and 12% in patients with normal levels, respectively (Logrank 
p=0 .032; Figure 1) . VitD deficiency was associated with a 
higher risk of developing liver decompensation in patients with 
early (HR 8 .97, 95% CI 1 .45-55 .68, p=0 .018) and advanced 
fibrosis (HR 3 .63, 95% CI 1 .44-9 .14, p=0 .006) . In those with 
advanced fibrosis there was an association with need for LT 
(HR 11 .34, 95% CI 2 .24-57 .31, p=0 .003) . There was no 
difference with regards to complete (p=0 .57) or incomplete 
(p=0 .47) response to treatment, and mortality (p=0 .87) . Con-
clusions: VitD deficiency is frequently found in AIH patients . 
Patients with VitD deficiency and early fibrosis are more likely 
to develop cirrhosis and decompensated disease . Patients with 
VitD deficiency and advanced fibrosis have a higher risk of 
decompensation and an increased need for LT . Routine mea-
surement of VitD levels and supplementation in AIH should be 
recommended .
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UK-AIH – Highlighting the need for standardization of 
treatment in autoimmune hepatitis 
Lin Lee Wong1, Stuart Kendrick2, David Jones1, Jessica K. Dyson1,3; 
1NIHR Biomedical Resource Centre, Newcastle upon Tyne, United 
Kingdom; 2GlaxoSmithKline (GSK), Research and Development, 
Hertfordshire, United Kingdom; 3Hepatology, Freeman Hospital, 
Newcastle upon Tyne, United Kingdom
Introduction: Autoimmune hepatitis (AIH) is a heterogeneous 
disease with a wide spectrum of presentation and disease 
severity . The therapeutic options in AIH have not evolved over 
recent years, and treatment remains a challenge due to the 
lack of randomized trials . There is an ongoing reliance on 
corticosteroids in clinical practice . Using the UK-AIH national 
patient cohort we aimed to explore current prescribing practice 
in the UK for AIH . Methods Treatment and clinical data was col-
lected from 712 prevalent patients and analyzed using Graph 
Pad Prism 7 . Results 52 (7%) of patients were not receiving 
treatment for their AIH . In the 660 (93%) patients on long-term 
therapy, 27 different combinations of treatment were reported, 
even before considering dose variation (Table 1) . Azathio-
prine (AZA) and prednisolone (P) are traditionally used as first-
line therapy for AIH . However, this cohort shows 240/660 
(36%) patients being prescribed an alternative or additional 
immunosuppressant (budesonide, 6-mercaptopurine [6MP], 
mycophenolate, calcineurin inhibitor) . AZA monotherapy had 
the highest frequency (n=192 [29%]) followed by AZA and 
prednisolone (AZA+P) combination (164 [25%]) . However, 
one third of these patients were not in biochemical remission 
on recruitment (normal ALT and/or IgG) . The median ALT for 
both AZA monotherapy and AZA+P was 21 IU/L [4-343] . The 
median dose per weight for AZA was 1 .1 mg/kg (0 .2-2 .8) . 
10% of patients were on prednisolone monotherapy and half 
of these were not in biochemical remission . There were 15 
(2%) patients receiving triple immunosuppression as mainte-
nance therapy . Of these, two-thirds (10) were not in biochem-
ical remission . Conclusion There is great variability and lack 
of uniformity in the treatment regimens of patients with AIH . 
This reflects underlying uncertainty regarding optimal treatment 
regimens . A significant proportion (38%) of patients are not 
achieving biochemical remission (normal ALT and/or IgG) on 
their current therapy . This demonstrates the need for improved 
utilization of current treatments and the development of better 
therapies .

Table 1: Immunosuppressant types and dose ranges
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RNA-seq analysis identifies early gene signature associ-
ated with antifibrotic efficacy of dual combination ther-
apy directed against lysyl oxidase-like 2 (LOXL2) and 
apoptosis signal-regulating kinase 1 (ASK1) in BALBc.
Mdr2-/- mice
Naoki Ikenaga1, Peng Yue2, Kahini Vaid1, Amanda Mikels-Vig-
dal2, Victoria Smith2, Yury Popov1; 1Gastroenterology, Beth Israel 
Deaconness Medical Center, Boston, MA; 2Gilead Sciences, Inc, 
Foster City, CA
BACKGROUND/AIMS: We have previously reported the thera-
peutic efficacy of combined novel anti-LOXL2 and ASK1 inhib-
itor agents (dual LOXL2/ASK1) in BALBc .Mdr2-/- mouse with 
severe liver fibrosis and portal hypertension . Since these drugs 
impact non-overlapping pro-fibrogenic pathways, we hypothe-
sized that single agent- and combination-specific perturbations 
of gene expression can be detected well before the therapeutic 
effect on fibrosis is apparent . METHODS: Two or six weeks 
therapy with ASK1 inhibitor (GS-444217, 0 .15% in diet), 
anti-LOXL2 monoclonal antibody (AB0023 mAb/GS-607601, 
30mg/kg/week i/p), or their combination was administered 
to fibrotic BALB/c .Mdr2-/- mice (n=9-11/group) . Portal venous 
pressure (PVP) was measured via direct cannulation of the por-
tal vein . Liver injury and fibrosis was evaluated by histological 
and biochemical methods . RNA sequencing was performed 
(>30 million reads/library), and differential gene expression 
and pathway/signature alterations analyzed . RESULTS After 
6 weeks, both anti-LOXL2 and ASK1 inhibitor mono-therapies 
significantly improved histological signs of fibrosis, collagen 
content and portal hypertension in BALB/c .Mdr2-/- mice com-
pared to placebo . Short-term treatment for 2 weeks with either 
monotherapies or LOXL2/ASK1 combination was insufficient 
to achieve significant effects on fibrosis histologically or bio-
chemically . However, RNA sequencing revealed significant, 
specific perturbations in hepatic transcriptome of these mice . 
Using edgeR and GSEA analysis, treatment-specific signatures 
were identified with both expected and previously unknown 
target genes affected . In particular, pathways associated with 
extracellular matrix formation and deposition were significantly 
downregulated by both monotherapy and the anti-LOXL2/
ASK1 inhibitor combination groups after two weeks of treat-
ment, which was not observed at 6 weeks post-treatment . Dual 
anti-LOXL2/ASK1 inhibition combination therapy demonstrated 
greater impact across specific regulated pathways at both 
time points . After extended therapy (6 weeks), all treatments 
resulted in significant reversal of disease-specific transcriptome 
changes . CONCLUSIONS: Treatment with anti-LOXL2/ASK1 
inhibitor combination effectively suppresses fibrosis and portal 
hypertension in the BALB/c .Mdr2-/- model . Using whole tran-
scriptome sequencing, we identified drug- and combination 
therapy-specific gene expression signatures well before ther-
apeutic efficacy can be detected using conventional methods . 
Pending validation in prospective studies, these results suggest 
the feasibility of predictive evaluation of antifibrotic drugs .
Disclosures:
Peng Yue - Employment: Gilead Sciences
Amanda Mikels-Vigdal - Employment: Gilead Science; Stock Shareholder: Gilead 
Science
Victoria Smith - Employment: Gilead Sciences Inc
Yury Popov - Grant/Research Support: Gilead Sciences, Inc, Pharmakea, Inc, 
Enanta Pharmaceutical, Inc, Biogen, Inc
The following people have nothing to disclose: Naoki Ikenaga, Kahini Vaid
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1665 ♦
IL-4 and IL-13 regulate liver fibrosis through M2 macro-
phages, but not Th2 T cells or hepatocytes
Shih-yen Weng1, Xiaoyu Wang1, Yong Ook Kim1, Yilang Tang2, 
Leonard Kaps1, Jeff R. Crosby3, Michael L. McCaleb3, Frank Brom-
bacher4, Ari Waisman2, Detlef Schuppan1,5; 1Institute of Trans-
lational Immunology, Mainz, Germany; 2Institut für Molekulare 
Medizin, Mainz, Germany; 3ionis pharmaceuticals, Carlsbad, CA; 
4Immunology and Infectious Diseases, ICGEB Cape Town, Cape 
Town, South Africa; 5Beth Israel Deaconess Medical Center, Har-
vard Medical School, Boston, MA
Background and aims: The immune system regulates liver fibro-
sis progression and regression by modulating certain cell pop-
ulations involved in fibrogenesis and fibrolysis . IL-4 and IL-13 
have need implicated in fibrogenesis, but the major responsible 
cell types remain largely obscure . We therefore thoroughly stud-
ied the role of IL-4, IL-13 and their specific receptors, IL-4Ra and 
IL-13Ra1, in murine liver fibrosis progression . Methods: Liver 
fibrosis was induced by an optimized CCl4 models (6 weeks 
oral gavage with increasing doses) in systemic IL-4/IL-13 dou-
ble KO mice (IL-4/IL13DKO), mice with T cell specific deletion 
of IL-4/IL-13 (IL-4/IL13ΔCD4) or IL-4Rα (IL-4RαΔCD4), or with 
hepatocyte specific-deletion of IL-4Rα (IL-4RαΔhep) . Moreover, 
therapeutically, hepatotropic IL-4Ra and IL-13Rα1-specific anti-
sense oligonucleotides (ASO, 40mg/kg) were applied 3 times 
per week intraperitoneally) were applied during CCl4 treat-
ment . Results: After 6 week of CCl4, IL-4/IL-13DKO vs WT mice 
displayed a significant reduction of collagen deposition (<50% 
in Sirius Red stained area), accompanied by a 6-fold reduction 
of procollagen α1(I) and α-SMA transcripts, and a decreased 
ALT, indicating an important contribution of IL-4/IL-13 signal-
ing to liver fibrogenesis . IL-4/IL-13DKO animals displayed 
significantly increased CD4 and CD8 T cells, monocytes and 
macrophages/Kupffer numbers confirming an anti-inflamma-
tory function of IL-4 and IL-13 . However, IL-4/IL-13ΔCD4 mice 
and IL-4RαΔCD4 mice showed no significant difference in liver 
fibrosis compared to the WT controls, suggesting no relevant 
contribution of Th2 cell derived IL-4/13 or IL-4/IL-13 signaling 
to fibrogenesis . As the largest cell population in liver . hepato-
cytes deficient in IL-4Rα (IL-4RαΔhep) did not affect in fibrogen-
esis . Combined with our prior data on IL-4Rα, this suggests that 
myeloid cells (monocytes, macrophages) play a prominent role 
both in the fibrogenic activity of IL-4/13 and in IL-4Rα signal-
ing . Finally,the IL-13Rα1 ASO exhibited strong suppression of 
liver fibrosis through the regulation of macrophage recruitment 
and polarization, suggesting the importance of fibrogenic sig-
naling in macrophages though IL-4/IL-13 and IL-4Rα/IL-13Rα1 . 
Conclusions: IL-13 (IL-4) signaling via IL-13Rα1>IL-4Rα in mac-
rophages but not in T cells or hepatocytes is central to (toxin-in-
duced) liver fibrosis progression . (myeloid) IL-13 and IL-13Rα1 
are important targets for antifibrotic therapies .
Disclosures:
Jeff R . Crosby - Employment: ISIS Pharmaceuticals
Michael L . McCaleb - Employment: Ionis Pharmaceuticals; Stock Shareholder: 
Ionis Pharmaceuticals
The following people have nothing to disclose: Shih-yen Weng, Xiaoyu Wang, 
Yong Ook Kim, Yilang Tang, Leonard Kaps, Frank Brombacher, Ari Waisman, 
Detlef Schuppan

1666 ♦
Inhibition of the substance P/neurokinin-1 receptor (NK-
1R) axis decreases liver fibrosis in the Mdr2-/- mouse 
model of primary sclerosing cholangitis (PSC) through 
changes in senescence in cholangiocytes and hepatic 
stellate cells
Ying Wan2, Tianhao Zhou3, Nan Wu3, Pietro Invernizzi4, Holly 
A. Standeford5, Kelly McDaniel2, Francesca Bernuzzi4, Julie 
Venter3, Paolo Onori6, Eugenio Gaudio6, Antonio Franchitto7, 
Keisaku Sato3, Heather L. Francis1, Fanyin Meng1, Gianfranco 
Alpini1, Shannon S. Glaser1; 1Research, Medicine, BSW DDRC, 
Central Texas Veterans HCS, Texas A&M HSC and BSW DDRC, 
Temple, TX; 2Operational Funds, BSW, Temple, TX; 3Medicine, 
Texas A&M, Temple, TX; 4Medicine, Università degli Studi di 
Milano-Bicocca, Monza, Italy; 5Research, Central Texas Veterans 
HCS, Rome, TX; 6Department of Anatomical, Histological, Forensic 
Medicine and Orthopedics Sciences, Universita’ Sapienza, Rome, 
Italy; 7Eleonora Lorillard Spencer Cenci Foundation, Rome, Italy, 
Universita’ Sapienza, Rome, Italy
PSC is characterized by biliary damage, senescence and liver 
fibrosis . Senescence contributes to liver fibrosis in PSC . In chol-
angiopathies, proliferating cholangiocytes acquire neuroen-
docrine features and secrete sensory neurotransmitters such 
as substance P (SP) . We have previously shown that: (i) SP 
(transcribed from the tachykinin, Tac1, gene) is deactivated 
by membrane metalloendopeptidase (MME) and stimulates 
biliary growth and liver fibrosis by interacting with NK-1R; 
and (ii) total knockdown of NK-1R decreases biliary hyper-
plasia in bile duct ligated mice . No information exists on the 
role of sensory innervation in PSC . We aim to determine the 
role of the SP/ NK-1R axis on biliary senescence and liver 
fibrosis in PSC . Methods: We performed studies in: (i) serum, 
total liver, liver sections and cholangiocytes and hepatic stel-
late cells (HSCs) isolated by laser capture microscopy (LCM) 
from normal WT mice and Mdr2-/- mice treated with saline 
or L-733,060 (NK-1R antagonist, 20 mg/kg BW by daily IP 
injections) for 2 wk; and (ii) serum and cDNA from early and 
late stage male PSC patients . We measured serum SP levels 
by ELISA and hepatic fibrosis and senescence by Sirius red 
and SA-β-gal staining, respectively, in liver sections . We eval-
uated by qPCR the mRNA expression of: (i) Tac1, MME and 
NK1R; (ii) fibronectin 1, alpha-SMA and collagen-1a (markers 
of fibrosis); and (iii) CCL2, p16, p21 and p18 (markers of 
senescence) in cholangiocytes and HSCs from mouse models 
and human PSC samples . In vitro, murine biliary and human 
hepatic stellate cell lines were treated with SP (25 μM) with/
without L-733,060 before measuring fibrosis and senescence 
gene expression . Results: There were increased serum SP lev-
els and mRNA expression of Tac1 and NK-1R but reduced 
expression of MME in total liver from Mdr2-/- mice and PSC 
samples compared to controls . Overall, there was enhanced 
liver fibrosis and cellular senescence in PSC samples (by qPCR) 
as well as in Mdr2-/- mice (by Sirius red and SA-β-gal staining), 
which was reduced by L-733,060 . Enhanced senescence (seen 
in Mdr2-/- mice) was limited to LCM-isolated cholangiocytes as 
there was reduced senescence in LCM-isolated stellate cells . In 
vitro, SP: (i) increased the expression of fibrosis and senescent 
genes in cholangiocytes; and (ii) increased fibrosis but reduced 
senescent gene expression in HSCs (expressing NK-1R); all 
effects were reversed by L-733,060 . Conclusion: The increase 
in liver fibrosis observed in PSC is likely due to increase biliary 
senescence but reduced senescence of stellate cells . Modu-
lation of senescence by the SP/ NK-1R axis may be a key 
approach for modulating liver fibrosis in PSC .
Disclosures:
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1667 ♦
Role of Incomplete Stem Cell Maturation in Hepatic 
Fibrosis
Ana Claudia Maretti-Mira1,2, Xiangdong Wang1,2, Lei Wang1,2, 
Laurie D. DeLeve1,2; 1Division of Gastrointestinal and Liver Dis-
eases, USC Keck School of Medicine, Los Angeles, CA; 2Research 
Center for Liver Diseases, Los Angeles, CA
Background: Capillarization, lack of liver sinusoidal endothe-
lial cell (LSEC) fenestration with formation of an organized 
basement membrane, precedes and is permissive for hepatic 
stellate cell (HSC) activation . Capillarization is thought to be a 
de-differentiation of injured LSECs . We have shown that injured 
LSECs are repaired by bone marrow (BM)-derived Sinusoidal 
endothelial cell PROgenitor Cells (sprocs) . Aims: This study 
examines the nature of capillarization and why capillarized 
LSECs do not maintain HSC quiescence . Methods: Rats trans-
planted with transgenic EGFP+ BM were treated for 3 weeks 
with thioacetamide . LSECs from cirrhotic liver were sorted into 
GFP+ (BM-derived) or GFP- (resident) LSECs . LSECs and BM 
sprocs healthy rats served as controls . Results: In early cirrhosis, 
66% of LSECs were BM-derived and 32% were resident LSECs . 
BM sprocs and BM-derived LSECs were similar, with absence 
of fenestration (=capillarized), low eNOS activity, and low 
presence of LYVE-1 (6 .9 and 33%, respectively) and CD32b 
(2 .8 and 6 .4%, resp) . Both resident LSECs and control LSECs 
had fenestrae organized in sieve plates, high eNOS activity, 
and high positivity for LYVE-1 (72 .5% and 75 .8%, resp) and 
CD32b (61 .5% and 68 .6%, resp) . Conditioned media (CM) 
from control LSECs maintained HSC quiescence, but CM from 
cirrhotic LSECs did not . Proteomic analysis revealed that CM 
from LSECs, but not from cirrhotic LSECs, contained HB-EGF, 
a protein that maintains HSC quiescence (Huang et al, Lab 
Invest 2012) . Neutralizing antibody to HB-EGF prevented 
maintenance of HSC quiescence by control LSECs . Pro-HB-EGF 
gene expression was high in control LSECs, intermediate in 
resident LSECs and low in BM-derived LSECs (p<0 .001) . Pro-
HB-EGF was detected in the cytoplasmic membrane of 27% 
of BM-derived LSECs but in < 1% of resident LSECs . Expres-
sion of HB-EGF sheddases (ADAM10, ADAM17, ADAM19, 
ADAMTS1 and MMP14) was downregulated in BM-derived 
LSECs compared to control LSECs (p<0 .05) . Conclusions: 1 . 
“Capillarized” LSECs are BM sprocs recruited to injured liver 
that fail to fully mature, i .e . immature LSECs . 2 . HB-EGF is the 
signal from LSECs that maintains HSC quiescence . 3 . Pro-HB-
EGF gene expression and shedding of HB-EGF are decreased 
in immature LSECs . In fibrotic injury, replacement of mature 
LSECs by immature LSECs decreases release of HB-EGF and 
this is permissive for HSC activation .

Phenotype of LSECs in normal and cirrhotic liver
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1668 ♦
Aged mice exhibit a more proinflammatory and fibro-
genic NASH phenotype linked to the induction of Shc 
and NADPH oxidase 2
Sarah Fish1, Ali Dehnad1, Joy Jiang1, Alexey Tomilov2, Jon Ram-
sey2, Gino Cortopassi2, Natalie J. Torok1; 1UC Davis Medical 
Center, Sacramento, CA; 2School of Veterinary Medicine, UC 
Davis, Molecular Biosciences, Davis, CA
Progression of non-alcoholic steatohepatitis (NASH) to fibrosis 
and cirrhosis is more common in older patients with obesity 
and/or type II diabetes mellitus . Whether this is due to the 
natural progression of the disease or to the induction of specific 
aging-related molecular pathways in this population contribut-
ing to faster progression; is unknown . Upregulation of the Shc 
family of adapter proteins and enhanced production of reactive 
oxidative species have been recognized in the aging process 
however the link between these and NASH progression has 
not been evaluated . We hypothesized that induction of Shc in 
aged mice on fast food diet is linked to enhanced redox stress 
and progressive NASH . Methods: Shc expression and activa-
tion were studied in young (6w) and aged (27w) mice on fast 
food diet by RT-qPCR and western blots . A group of mice were 
treated with LV-sh-Shc targeting all isoforms p46/p52Shc, and 
p66Shc or control vectors . NADPH oxidase 2 (NOX2) expres-
sion, release of redox radicals, inflammation (MCP-1, TNFα, 
IL-1β), and markers of stellate cell activation (procollagen α1 
(I), αSMA, TGFβ) were assessed . In vitro palmitate-induced 
hepatocyte apoptosis was studied in wt or shcKO hepatocytes . 
Results: p46 and p52Shc protein expression and activation 
were more significantly induced in aged compared to young 
mice on FFD (p<0 .05) . P66Shc remained at baseline level 
after fast food diet . Fast food diet induced the expression of 
MCP-1, TNFα, IL-1β, and fibrogenic makers (procollagen α1 
(I) p<0 .05, ASMA p<0 .05, TGFβ p<0 .05) and these were 
blunted following the treatment with LV-sh-Shc (procollagen α1 
(I) p< 0 .05, TGFβ p<0 .05), compared to control-vector injected 
mice . NOX2 was induced in the control vector injected mice 
on FFD but was downregulated in LV-sh-Shc injected mice . The 
NOX2 subunit p47phox co-localized with Shc . In vitro, we 
found that palmitate-induced apoptosis was significantly atten-
uated in Shc KO hepatocytes (p<0 .05) . Conclusion: Shc-depen-
dent NOX2 activation and redox stress in aged mice contribute 
to the exacerbated inflammatory and fibrogenic process culmi-
nating in a more rapid progression of the disease .
Disclosures:
The following people have nothing to disclose: Sarah Fish, Ali Dehnad, Joy Jiang, 
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1669 ♦
Oncostatin M plays a crucial role in liver fibrogenesis 
by regulating cooperation between hepatic stellate cells 
and macrophages
Michitaka Matsuda1, Atsushi Miyajima2, Minoru Tanaka1; 1Regen-
erative Medicine, National Center for Global Health and Medi-
cine, Tokyo, Japan; 2Laboratory of Cell Growth and Differentiation, 
Institute of Molecular and Cellular Biosciences, The University of 
Tokyo, Tokyo, Japan
Background and Aims: Oncostatin M (OSM), a member of 
the IL-6 family cytokines, is suggested to activate hepatic stel-
late cell (HSC) during chronic liver injury . We have previously 
reported OSM signal switches the phenotype of macrophage 
in the adipose tissue . However, the effect of OSM on hepatic 
macrophage (HM) during chronic liver injury is unknown . 
Here, we established novel method to continuously express 
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OSM in the intact liver, where remarkable fibrosis progressed 
with increased HM . The aim of this study is to elucidate the 
mechanism of OSM-induced liver fibrosis by shedding light 
on the interaction between HSC and HM . Methods: Mouse 
OSM was continuously expressed in C57BL/6 mouse liver 
by hydrodynamic tail vein injection (HTVi) . We evaluated the 
effect of OSM on HSC and HM by isolation and co-culture 
of each cells . HM was further divided to F4/80hi CD11blo 
liver-resident Kupffer cell (KC) and F4/80lo CD11bhi infiltrating 
bone marrow-derived macrophage (BMDM) based on FACS 
and IHC analyses . Results: OSM was continuously expressed 
in well-established liver fibrosis models (e .g . TAA, CCL4 and 
BDL) . OSM-deficient mice exhibited less severe fibrosis during 
chronic liver injury compared to wild-type mice . Conversely, 
continuous expression of OSM in normal liver by HTVi induced 
marked perivenular fibrosis with up-regulation of Timp1 and 
Type1 collagen genes . Importantly, no sign of hepatic injury 
was observed in this model, suggesting OSM-induced fibrosis 
was not the consequence of hepatocyte injury . OSM receptor 
was predominantly expressed on HSC and HM . In HSC culture, 
Timp-1 gene, but not Type1 collagen gene, was up-regulated 
by OSM . Type1 collagen gene of HSC was up-regulated only 
when co-cultured with HM stimulated by OSM . Consistently, 
OSM-stimulated HM up-regulated fibrogenic genes including 
TGF-β . Furthermore, depletion of HM by clodronate liposome 
canceled the fibrogenic effect of the continuously expressed 
OSM . These results indicate the crucial role of HM in OSM-in-
duced liver fibrosis . Finally, we tried to clarify the differential 
role of KC and BMDM that consisted HM in the fibrotic liver . In 
OSM-HTVi liver, BMDM, but not KC, increased around fibrotic 
legions and up-regulated fibrogenic genes . In TAA-injured 
liver, again BMDM, but not KC, showed attenuated fibrogenic 
phenotype in OSMKO compared to WT mouse . These results 
suggested BMDM is more responsive to OSM-induced liver 
fibrosis than KC . Conclusions: Timp1 gene of HSC is directly 
induced by OSM, in contrast, Type1 collagen gene induction 
involves OSM-stimulated HM . Persistent expression of OSM is 
a powerful fibrogenic factor by promoting interaction between 
HSC and infiltrating BMDM .
Disclosures:
The following people have nothing to disclose: Michitaka Matsuda, Atsushi Miy-
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1670 ♦
Protective role of specific pathogen free microbiota in 
bile duct ligated and CCL4 treated mice
Sheida Moghadamrad1, Kathy.D McCoy2, Philipp Kellmann1, 
Andrea DeGottardi1; 1Clinical research, Hepatology, University 
hospital of Berne, Berne, Switzerland; 2Clinical research, Gastro-
enterology, University hospital of Berne, Berne, Switzerland
Background: In chronic liver disease the presence of gut-derived 
bacterial products and the resultant increase in inflammatory 
cytokines in the splanchnic and systemic circulation may con-
tribute to the progression of fibrosis . However, the composition 
of the intestinal microbiota and the host-microbe interaction in 
the development of liver fibrosis remain largely unknown . We 
hypothesized that fibrosis would be attenuated in a gnotobi-
otic model of limited intestinal colonization (altered Schaedler 
flora, ASF) compared to a more complex colonization with 
specific pathogen free flora (SPF) . We aimed to investigate the 
development of fibrosis and portal hypertension in ASF and 
SPF mice . Methods: Liver fibrosis was induced by common bile 
duct ligation (BDL) for 14 days or intraperitoneal (IP) injection 
of 20% (dilution in olive oil) carbon tetrachloride (CCL4) for 10 
weeks in ASF or SPF male, C57BL/6 mice . Hemodynamic mea-

surements were performed after 14 days in BDL or 10 weeks 
in CCL4 treated mice . Liver histology and collagen deposition 
were evaluated using Sirius red staining for determination of 
fibrosis degree . To assess bacterial translocation, mesenteric 
lymph nodes, spleen and liver were dissected aseptically and 
then cultured on Luria Bertani agar and blood agar plates for 
aerobic and anaerobic culture respectively . Results: There were 
no differences in portal pressure between sham-operated (con-
trols) ASF or SPF mice . After BDL or CCL4 treatment portal pres-
sure (PP), portosystemic shunts (PSS) and collagen deposition 
within the liver showed a significant increase in both groups . 
However, the increase in portal pressure and degree of fibrosis 
was significantly higher in ASF than SPF mice (table 1) . Bacte-
rial translocation was significantly higher in ASF-BDL than SPF-
BDL mice suggesting that bacterial translocation occurred more 
frequently in ASF-BDL mice . The increase in the bile infarcts 
area was significantly higher in ASF mice (ASF-BDL 13 .5% vs . 
SPF-BDL 4 .8% P=0.026) . No significant bacterial translocation 
was observed in CCL4 treated mice . Conclusions: SPF mice pre-
sented attenuated fibrosis and portal hypertension compared 
to ASF mice . Contrary to our hypothesis, these findings suggest 
that a more complex intestinal microbiota may play a hepa-
to-protective role .

Table 1

(*p < 0 .05 **p < 0 .005 ***p < 0 .005)
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1671 ♦
The role of Thy-1 in the pathogenesis of cholestatic liver 
fibrosis
Yukinori Koyama1,2, Jun Xu1,2, Shuang Liang1,2, Ping Wang1,2, 
Xiao Liu1,2, David A. Brenner1, Tatiana Kisseleva2; 1Medicine, 
University of Californiam, San Diego, La Jolla, CA; 2Surgery, Uni-
versity of California, San Diego, La Jolla, CA
Background: There are no curative treatments for patients with 
the cholestatic liver diseases, biliary atresia (BA), primary scle-
rosing cholangitis (PSC), and primary biliary cirrhosis (PBC) . 
Although the etiology of these diseases remains unclear, our 
laboratory has focused on the characterization of activated por-
tal fibroblasts (aPFs) which have been implicated in the patho-
genesis of cholestatic clinical and experimental liver fibrosis . 
aPFs are characterized by the expression of Thy-1 . We have 
successfully isolated aPFs and analyzed the role of Thy-1 in 
the pathogenesis of cholestatic liver fibrosis . Aim: To examine 
the role of Thy-1 in cholestatic liver fibrosis in mice . Methods: 
Using collagen GFP as a marker of myofibroblasts, we exam-
ined the expression of Thy-1 in bile duct ligation (BDL)-induced 
and carbon tetrachloride (CCl4)-induced liver fibrosis . Next, 
the role of Thy-1 in cholestatic liver fibrosis was examined in 
Thy-1 knockout mice (Thy-1-/- mice) . To exclude the effect of 
the role of Thy-1 expressed by lymphocytes, we transplanted 
wt mice bone marrow into wt and Thy-1-/- mice (Thy-1ΔaPFs) 
followed by BDL, and livers were analysed for development 
of fibrosis . aPFs isolated from wt and Thy-1-/- mice were col-
lected and analysed . Results: Thy-1 positive cells comprised 
70% of collagen-GFP positive myofibroblasts in BDL (day 5), 
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on the other hand, Thy-1+ myofibroblasts were about 5% in 
CCl4-treated mice, demonstrating the requirement of aPFs in 
the early stages of cholestatic liver fibrosis . Thy-1 KO mice 
showed 25% more fibrosis in response to BDL (day 5) than wt 
mice, verifying the requirement of Thy-1 for cholestatic liver 
fibrosis . Thy-1ΔaPFs also developed more fibrosis indicating that 
Thy-1 expressed by aPFs contributes to the pathogenesis of liver 
fibrosis . Thy-1-/- aPFs exhibit greater ability to proliferate and 
higher expression of cyclinD1 . Furthermore, we found that the 
expression of TGF-β1 target genes, such as PAI-1 and Activin1, 
were upregulated in Thy-1-/- aPFs, compared with wt aPFs . 
Conclusion: aPFs, and in particular the expression of Thy-1 in 
aPFs play important roles in the pathogenesis of cholestatic 
liver fibrosis . Thy-1 might become a novel target for treatment 
of cholestatic liver fibrosis .
Disclosures:
The following people have nothing to disclose: Yukinori Koyama, Jun Xu, Shuang 
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TANGO1 mediates fibrogenesis in vivo and is regulated 
by the UPR
Jessica L. Maiers1, Enis Kostallari1, Malek Mushref1, Haiyang Li1, 
Robert C. Huebert1, Sheng Cao1, Harmeet Malhi2, Vijay Shah1; 
1Gastroenterology Research Unit, Mayo Clinic, Rochester, MN; 
2Gastroenterology & Hepatology, Mayo Clinic, Rochester, MN
Background/Aims: Fibrogenesis encompasses the deposition 
of matrix proteins such as collagen I by hepatic stellate cells 
(HSCs) that drives cirrhosis . Fibrogenic signals drive procol-
lagen I transcription, which enters the endoplasmic reticulum 
(ER), traffics through the secretory pathway, and is released . 
Alternatively, disruption of procollagen I ER export could 
activate the unfolded protein response (UPR) . An emerging 
protein involved in collagen I trafficking is TANGO1 . We 
previously showed that TANGO1 mediates collagen I secre-
tion from HSCs and that TANGO1 loss led to UPR induction 
and HSC death due to ER retention of collagen I . Here, we 
sought to examine the effects of TANGO1 on fibrogenesis in 
vivo and the mechanisms of TANGO1 regulation . Methods/
Results: To examine the importance of TANGO1 in cirrhosis, 
we analyzed TANGO1 expression in human livers . Cirrhotic 
livers displayed increased TANGO1 expression compared to 
non-cirrhotic controls (12 .07 fold, p<0 .05) . We next examined 
the fibrogenic role of TANGO1 in vivo . Due to the lethality 
of TANGO1-/- mice, we utilized TANGO1+/- mice to exam-
ine whether TANGO1 influenced fibrogenesis in response to 
CCl4 injury . In response to CCl4, TANGO1+/- mice displayed 
less collagen I deposition than WT mice as examined by Sir-
ius Red staining and hydroxyproline (HP) analysis (Sirius Red: 
8 .31 vs 3 .72 fold; HP: 3 .4 vs 1 .6 fold, p<0 .01) . TANGO1+/- 
mice also displayed less collagen Iα1, timp-1, α-SMA, tgfβ, 
and PDGFRβ (p<0 .01) . These data led us to examine how 
TANGO1 expression was regulated . TGFβ treatment of HSCs 
induced both TANGO1 expression (3 .06 fold, p<0 .01) and 
UPR signaling as evidenced by increased expression of the 
UPR markers BiP, EDEM, ATF4, erdj4, and PDI (p<0 .05) . As 
the UPR upregulates proteins involved in secretion, we studied 
whether TANGO1 was a UPR target . We found TGFβ-induced 
TANGO1 expression was attenuated by pretreatment with the 
chemical chaperone 4-PBA which relieves ER stress, or in the 
presence of siRNA targeting collagen I (TGFβ: 3 .06 vs TGFβ+4-
PBA: 1 .5 vs shCol1 TGFβ:  .52 fold, p<0 .01) . The TANGO1 
promotor contains predicted binding sites for the UPR-induced 
transcription factor XBP1 . CRISPR-mediated knockout of XBP1 
revealed that TGFβ-induced TANGO1 expression and collagen 

I secretion were attenuated in the absence of XBP1 (TANGO1: 
84% decrease, collagen I: 87% decrease, p<0 .01) . Conclu-
sion: TANGO1 is critical for fibrogenesis in vivo . Furthermore, 
TANGO1 regulation during HSC activation occurs through a 
UPR-dependent mechanism that requires the transcription factor 
XBP1 . Our work reveals a unique role for TANGO1 and the 
UPR in facilitating collagen I secretion and fibrogenesis .
Disclosures:
The following people have nothing to disclose: Jessica L . Maiers, Enis Kostallari, 
Malek Mushref, Haiyang Li, Robert C . Huebert, Sheng Cao, Harmeet Malhi, 
Vijay Shah

1673
The I148M PNPLA3 variant is a novel key player mod-
ulating the pro-fibrogenic phenotype of human hepatic 
stellate cells
Francesca V. Bruschi1, Thierry Claudel1, Alessandra Caligiuri2, 
Fabio Marra2, Michael H. Trauner1; 1Internal Medicine III, Med-
ical University of Vienna, Vienna, Austria; 2Medical University of 
Florence, Florence, Italy
Background: The I148M variant is a genetic polymorphism of 
the human PNPLA3 gene and is strongly associated with hepatic 
steatosis and its progression toward nonalcoholic steatohepa-
titis (NASH), advanced fibrosis, cirrhosis and cancer . Hepatic 
stellate cells (HSC) are key players in liver fibrosis, but little is 
known about the role of PNPLA3 and its variant I148M on HSC 
activation and fibrogenesis . Aim: To explore the molecular 
and cellular mechanisms how PNPLA3 variants impact on HSC 
activation and hepatic fibrogenesis in vitro . Results: PNPLA3 
transcription and translation increased during early phases of 
human HSC activation and remained elevated after achieving 
a fully activated phenotype . Conversely, transient knockdown 
with siRNA targeting PNPLA3 by 70% significantly decreased 
the pro-fibrogenic marker α-SMA by 50%(p<0 .05) . We sorted 
and analyzed primary human HSC in two groups, according 
to the different PNPLA3 genotype (WT=wild type,I148M=allele 
variant) . Compared to PNPLA3 WT cells, untreated HSC carry-
ing the I148M PNPLA3 variant displayed significantly higher 
expression of pro-inflammatory cytokines, such as RANTES and 
GM-CSF by 15-fold(p<0 .01) and 5-fold(p<0 .001) respectively, 
which also significantly enhanced macrophages migration by 
50% (p<0 .05) . To further explore the molecular mechanisms 
explaining the I148M phenotype, we stably over-expressed 
the WT and I148M PNPLA3 isoforms in LX-2 cells . Notably, 
the LX-2 I148M cells proliferated, expressed high levels of 
RANTES(p<0 .001), MCP-1(p<0 .001), GM-CSF(p<0 .001), 
IL-8(p<0 .01) and were more fibrogenic than their WT controls . 
Moreover, lactate accumulation was significantly higher in 
cells overexpressing the I148M variant(p<0 .01), which could 
be attributed to increased Hedgehog signaling . Since PPARγ 
is known to antagonize the activation of HSCs, we explored 
PPARγ expression and functionality in cells stably expressing 
the PNPLA3 WT and I148M isoforms . Despite a normal PPARγ 
ligands abundance, the transcriptional activity of the nuclear 
receptor was lowered in I148M expressing cells due to Ser-
ine 84 phosphorylation(p<0 .05) . The c-Jun kinase(JNK) activ-
ity increased 2 .5-fold in I148M overexpressing cells(p<0 .05), 
thus inhibiting PPARγ while promoting AP-1 transcription . 
Moreover, AP-1 promoter binding was decreased by 60% 
using specific JNK inhibitor in cells carrying the PNPLA3 vari-
ant(p<0 .01) . Conclusions: Collectively our data unravel that 
PNPLA3 is required for HSC activation and its genetic variant 
I148M potentiates profibrogenic features of activated HSCs by 
JNK mediated phosphorylation of PPARγ, which leads to higher 
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AP-1 signaling and cytokines release thus promoting fibrosis 
development .
Disclosures:
Fabio Marra - Consulting: Bayer Healthcare, Abbvie, AstraZeneca; Grant/
Research Support: ViiV; Speaking and Teaching: Gilead
Michael H . Trauner - Consulting: Albireo, Falk, Phenex, Gilead, Novartis, MSD; 
Grant/Research Support: Falk, Albireo, Intercept
The following people have nothing to disclose: Francesca V . Bruschi, Thierry 
Claudel, Alessandra Caligiuri

1674
Impact of the combination of Farnesoid X receptor 
agonist and angiotensin-II type1 receptor blocker on 
hepatic fibrogenesis in the rat model of nonalcoholic 
steatohepatitis
Tadashi Namisaki, Yasushi Okura, Shinya Sato, Mitsuteru Kitade, 
Kosuke Kaji, Norihisa Nishimura, Kei Moriya, Kosuke Takeda, 
Kenichiro Seki, Naotaka Shimozato, Ryuichi Noguchi, Hideto 
Kawaratani, Yasuhiko Sawada, Hitoshi Yoshiji; third department 
of internal medicine, Nara medical university, Kashihara, Japan
Background and aims: Nonalcoholic steatohepatitis (NASH) 
pathogenesis comprises multiple parallel hits include obesity 
and gut-derived endotoxin (Ex) . The bile-acid-activated nuclear 
receptor, farnesoid X receptor (FXR) agonist has currently 
proved beneficial for patients with NASH . However, the use 
of a single agent is unlikely to fully address the complex patho-
physiology of NASH . Previously, we demonstrated attenuated 
hepatic fibrogenesis (HF) and suppression of activated hepatic 
stellate cells (Ac-HSC) with an angiotensin-II (AT-II) type 1 recep-
tor blocker (ARB) . Here, we investigated the combination effect 
of FXR agonist with ARB on HF in a rat model of NASH . Meth-
ods: Otsuka Long-Evans Tokushima Fatty (OLETF) rats were 
given intraperitoneal injections of 1ml/kg porcine serum (PS) 
twice a week for 8 weeks . The therapeutic effect of FXR agonist 
(INT747:30mg/kg/day) and ARB [Losartan (LO):30mg/kg/
day] was evaluated along with HF, lipopolysaccharide (LPS)-toll 
like receptor 4 (TLR4) regulatory cascade, and intestinal barrier 
function . The direct inhibitory effect of both INT747 and LO on 
Ac-HSC was assessed in vitro . Results: The OLETF rats treated 
with PS developed marked hepatic fibrosis with deposition of 
collagen fibers . INT747 and LO-treated rats showed signifi-
cant inhibition of HF induced by PS as compared to the con-
trol OLETF group . The combination treatment with both agents 
exerted a marked synergistic inhibitory effect as compared with 
either single agent along with the inhibition of hepatic mRNA 
expression of α-smooth muscle actin (α-SMA), TGF-β1 and TLR4 . 
INT747 and combination treatment significantly attenuated PS 
induced decrease in hepatic PPAR-γ mRNA expression and PS 
induced hepatic LPS-binding protein (LBP) mRNA expression, 
whereas LO did not exert significant effect . Semi-quantitative 
immunofluorescence microscopy revealed that INT747 and 
combination treatment reduced PS-induced inhibition of the 
expression of zonula occludens (ZO)-1 tight-junction-associated 
protein in intestinal epithelium, whereas LO had no significant 
effect on ZO-1 expression . In vitro, both INT747 and LO signifi-
cantly suppressed the LPS and AT-II-induced mRNA expression 
of TGF-β1 and TLR4 in Ac-HSC, respectively and the combined 
treatment showed more inhibitory effect as compared with 
either single agent . LO directly inhibited Ac-HSC proliferation, 
while INT747 did not significantly alter . Conclusion: INT747 
and LO have a synergistic repressive effect on HF by reversing 
Ex-induced gut barrier dysfunction and suppressing HSC acti-
vation and proliferation . Combined treatment may represent a 
promising novel therapeutic approach for NASH .
Disclosures:

The following people have nothing to disclose: Tadashi Namisaki, Yasushi 
Okura, Shinya Sato, Mitsuteru Kitade, Kosuke Kaji, Norihisa Nishimura, Kei 
Moriya, Kosuke Takeda, Kenichiro Seki, Naotaka Shimozato, Ryuichi Noguchi, 
Hideto Kawaratani, Yasuhiko Sawada, Hitoshi Yoshiji

1675
High mobility group box-1 participates in the pathogen-
esis of liver fibrosis
Xiaodong Ge1,2, Fernando Magdaleno1,2, Elena Arriazu2, Yu 
Chen1, Rouchelle D. dela Cruz3, Neil D. Theise3, Natalia Nieto1,2; 
1Pathology, University of Illinois at Chicago, Chicago, IL; 2Division 
of Liver Diseases, Medicine, Icahn School of Medicine at Mount 
Sinai, New York, NY; 3Department of Pathology, Mount Sinai Beth 
Israel Medical Center, New York, NY
Background & Rationale: Liver fibrosis is a significant clini-
cal problem and a major cause of end-stage disease . Since 
high-mobility group box-1 (HMGB1) is a pro-inflammatory cyto-
kine increased in response to tissue injury, we hypothesized 
that cell-specific induction of HMGB1 could participate in the 
pathogenesis of liver fibrosis by regulating necrosis, inflam-
mation and scarring . Results: Hepatic cytoplasmic HMGB1 
expression correlated with fibrosis progression in patients 
with hepatitis C (HCV), primary biliary cirrhosis or alcoholic 
steatohepatitis-induced fibrosis . Hepatic HMGB1 protein 
expression increased in mice with carbon tetrachloride (CCl4), 
thioacetamide (TAA), bile duct ligation (BDL), ethanol or methi-
onine-choline deficient diet (MCD)-induced liver fibrosis . Fol-
lowing CCl4-treatment, HMGB1 significantly increased and 
was secreted mostly by hepatocytes and to some extent by 
Kupffer cells . Hmgb1 ablation in hepatocytes (Hmgb1ΔHep) or 
in macrophages (Hmgb1ΔMφ) partially protected while abla-
tion in both cell types (Hmgb1ΔHepΔMφ) prevented CCl4, TAA 
and BDL-induced liver fibrosis and facilitated fibrosis resolu-
tion whereas injection of recombinant HMGB1 considerably 
enhanced liver fibrosis . HMGB1 promoted necrosis, inflam-
mation and scarring . Co-culture with hepatocytes or with 
Kupffer cells from CCl4-injected control wild-type (WT) mice 
up-regulated collagen-I production by hepatic stellate cells 
(HSCs) while co-culture with hepatocytes from CCl4-injected 
Hmgb1ΔHep or with Kupffer cells from CCl4-injected Hmgb1ΔMφ 
mice partially blunted this effect . Recombinant HMGB1 stimu-
lated HSC migration and collagen-I deposition . Ablation of the 
receptor for advanced glycation-end products (Rage) in HSCs 
blocked the HMGB1-mediated collagen-I increase both in vitro 
and in vivo. Conclusion: Hepatocyte and Kupffer cell-derived 
HMGB1 is critical for the pathogenesis of liver fibrosis by driv-
ing necrosis, inflammation and scarring .
Disclosures:
The following people have nothing to disclose: Xiaodong Ge, Fernando Magda-
leno, Elena Arriazu, Yu Chen, Rouchelle D . dela Cruz, Neil D . Theise, Natalia 
Nieto

1676
A novel murine model to deplete HSCs from normal 
liver with GFP-specific CD8+ T cells
Takuma Tsuchida1,2, Judith Agudo3, Eun sook Park3, Young-Min 
Lee1, Brian Brown3, Scott L. Friedman1; 1Division of Liver Diseases, 
Department of Medicine, Icahn School of Medicine at Mount Sinai, 
New York, NY; 2Research Division, Mitsubishi Tanabe Pharma 
Corporation, Saitama, Japan; 3Division of Genetics and Genomic 
Sciences, Icahn School of Medicine at Mount Sinai, New York, NY
Background: Although the role of hepatic stellate cells (HSCs) 
in fibrogenesis is well established, other physiological func-
tions of the cells, in particular their functional contribution to 
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liver regeneration, are not fully understood . While models 
have been developed to deplete HSCs, they typically require 
inflammation to enable expression of suicide transgenes and/
or have suboptimal efficiency . Just EGFP death-inducing (JEDI) 
mice have GFP-specific CD8+ T cells, which can be used to 
kill GFP-expressing cells (Agudo et al ., Nat. Biotechnol doi: 
10 .1038/nbt .3386) . Thus, our aim was to establish a murine 
model to deplete HSCs using mice in which GFP expression is 
restricted to HSCs among liver cells, rendering them susceptible 
to killing by CD8+ T cells from JEDI mice . Methods: Transgenic 
mice expressing GFP driven by the β-platelet-derived growth 
factor receptor (β-PDGFR) were characterized by immunofluo-
rescence (IF) for GFP, β-PDGFR, and markers of quiescent HSCs 
(desmin), activated HSCs (αSMA), endothelial cells (CD31), 
macrophages (F4/80), and hepatocytes (HNF4α) with or 
without repeated administration of CCl4 . Primary HSCs were 
isolated following collagenase perfusion and gradient purifica-
tion, and analyzed by IF for GFP and desmin . β-PDGFR-EGFP 
transgenic mice were intravenously injected with CD8+ T cells 
from JEDI mice and lentiviral vectors encoding EGFP to acti-
vate GFP-specific CD8+ T cells . Expansion of CD8+ T cells was 
analyzed by flow cytometry 5 days after injection . Depletion 
of HSCs was evaluated by IF for desmin 10 days after injec-
tion with JEDI CD8+ T cells . Results: In uninjured liver and 
after repeated administration of CCl4, β-PDGFR-induced GFP 
marked both quiescent and activated HSCs, but not sinusoidal 
endothelial cells, macrophages, or hepatocytes . Primary HSCs 
isolated from β-PDGFR-EGFP transgenic mice expressed both 
GFP and desmin . CD8+ T cells from JEDI mice expanded after 
injection, and comprised more than 10% of all CD8+ T cells 
in β-PDGFR-EGFP transgenic mice . Injection of CD8+ T cells 
from JEDI mice resulted in virtually complete depletion (> 99%) 
of desmin-positive HSCs in livers of β-PDGFR-EGFP transgenic 
mice . Further characterization of the model is ongoing . Conclu-
sion: Our murine model to deplete HSCs using β-PDGFR-EGFP 
transgenic mice and GFP-specific CD8+ T cells is a promising 
experimental tool to elucidate physiological functions of HSCs .
Disclosures:
Scott L . Friedman - Advisory Committees or Review Panels: Pfizer Pharmaceutical; 
Consulting: Conatus Pharm, Exalenz, Genfit, Exalenz Biosciences, Eli Lilly PHar-
maceuticals, Fibrogen, Boehringer Ingelheim, Nitto Corp ., Immune Therapeu-
tics, Blade Therapeutics, Roche/Genentech Pharmaceuticals, DeuteRx, Abbvie, 
Novartis, RuiYi, Kinemed, Sanofi Aventis, Chemocentryx, Nimbus Therapeu-
tics, Bristol Myers Squibb, DS Biosciences, Sandhill Medical Devices, Galmed, 
Northern Biologics, Enanta Pharmaceuticals, Regado Bioscience, Raptor Pharma-
ceuticals, Fractyl Bioscience, Merck Pharmaceuticals, Genkyotex, Ironwood Phar-
maceuticals, Glycotest, Ionis Pharmaceuticals, Madrigal Pharmaceuticals; Grant/
Research Support: Galectin Therapeutics, Tobira Pharm, Zafgen Pharmaceuticals; 
Stock Shareholder: Angion Biomedica, Intercept Pharma
The following people have nothing to disclose: Takuma Tsuchida, Judith Agudo, 
Eun sook Park, Young-Min Lee, Brian Brown

1677
Bioinformatic Identification and Validation of C1QTNF2 
as a Candidate Antifibrotic Molecule in Hepatic Stellate 
Cells
Daniel Hicks5, Nicolas Goossens6,4, Ana Blas-García5,3, Benjamin 
Wooden5, Michael C. Wallace1, Natalia Nieto5,2, Abigale Lade5, 
Ben Readhead7, Joel Dudley7, Young-Min Lee5, Yujin Hoshida5, 
Scott L. Friedman5; 1University of Western Australia, West Leeder-
ville, WA, Australia; 2Pathology, University of Illinois at Chicago, 
Chicago, IL; 3Pathology, University of Valencia, Valencia, Spain; 
4Division of Gastroenterology and Hepatology, Geneva University 
Hospital, Geneva, Switzerland; 5Department of Medicine, Division 
of Liver Diseases, Icahn School of Medicine at Mount Sinai, New 
York, NY; 6Liver Cancer Program, Tisch Cancer Institute, Icahn 
School of Medicine at Mount Sinai, New York, NY; 7Department 
of Genetics and Genomic Sciences, Icahn School of Medicine at 
Mount Sinai, New York, NY
BACKGROUND: Using bioinformatic approaches to inter-
rogate public domain datasets is a comprehensive and effi-
cient strategy to identify candidate drug targets . We aimed 
to develop and apply a translational bioinformatics based 
approach for drug repurposing in liver fibrosis . METHODS: 
We performed an in silico drug repurposing screen by que-
rying the Connectivity Map database with a hepatic stellate 
cell (HSC) specific gene signature we previously derived from 
differentially expressed genes in murine models of liver injury 
(CCl4 and bile duct ligation) . A selection of highly ranked com-
pounds were tested for in vitro suppression of collagen I mRNA 
expression in stellate cells . Human HSCs were incubated with 
selected compounds and antifibrogenic effect analyzed by 
qRT-PCR . The top candidate, apigenin, was further character-
ized in TWNT4 and primary human HSCs . Target mRNA and 
protein expression were measured by qPCR, immunoblotting 
and immunofluorescence analysis in HSCs treated with api-
genin . Gene expression of C1QTNF2 was assessed in a data-
set of culture-activated mouse HSCs (GSE34949), and protein 
expression assayed in a rodent Lieber-deCarli model of alco-
holic liver injury . RESULTS: The in silico screen identified 18 
compounds predicted to be antifibrotic . Apigenin, a flavonoid 
compound previously shown to have antifibrotic effects in pan-
creatic stellate cells (Mrazek et al, Surgical Research 2015), 
was the top candidate based on in vitro suppression of col-
lagen mRNA expression in cultured TWNT4 HSCs . Apigenin 
(2 .5, 10, & 40 μM) reduced COL1A1 mRNA and protein 
expression in cultured primary and immortalized human HSCs . 
By overlapping known protein targets of apigenin with our pre-
viously published HSC gene signature (Zhang et al, Gut 2015) 
we identified the adipokine C1QTNF2 as a potential target . 
The previously unconfirmed expression of C1QTNF2 in HSCs 
was validated by immunoblotting and immunofluorescence 
analysis . HSC gene expression of C1QTNF2 was reduced in 
culture-activated mouse HSCs compared to freshly isolated, qui-
escent cells (p<0 .001) and in a rodent model of alcoholic liver 
injury where C1QTNF2 protein was also reduced . CONCLU-
SIONS: Our unbiased drug screen has identified apigenin as a 
potential antifibrotic drug in HSCs and C1QTNF2 as a poten-
tial drug target in HSCs . The down-regulation of C1QTNF2 
mRNA and protein in a rodent model of alcoholic liver injury 
and in culture activated primary rodent HSCs suggests that it 
normally may exert an antifibrotic activity that contributes to 
HSC quiescence . This study reinforces the value of bioinfor-
matics approaches to reveal novel HSC biology and to identify 
potential antifibrotic drugs and mediators .
Disclosures:
Joel Dudley - Consulting: LAM Therapeutics; Stock Shareholder: NuMedii, Inc ., 
Ayasdi, Inc .
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Novartis, RuiYi, Kinemed, Sanofi Aventis, Chemocentryx, Nimbus Therapeu-
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ceuticals, Fractyl Bioscience, Merck Pharmaceuticals, Genkyotex, Ironwood Phar-
maceuticals, Glycotest, Ionis Pharmaceuticals, Madrigal Pharmaceuticals; Grant/
Research Support: Galectin Therapeutics, Tobira Pharm, Zafgen Pharmaceuticals; 
Stock Shareholder: Angion Biomedica, Intercept Pharma
The following people have nothing to disclose: Daniel Hicks, Nicolas Goossens, 
Ana Blas-García, Benjamin Wooden, Michael C . Wallace, Natalia Nieto, Abi-
gale Lade, Ben Readhead, Young-Min Lee, Yujin Hoshida

1678
25(OH) D3 alleviate liver NK cytotoxicity in early but 
not in late fibrosis model of Balb/c mice due to modula-
tions in vitamin D receptor
Johnny Amer, Ahmad Salhab, Rifaat Safadi; Liver unit, Hadas-
sah-Hebrew University Hospital, Jerusalem, Israel
Background & Aims: Low 25-Hydroxy-vitamin-D; “25(OH) D3” 
serum and vitamin D receptor (VDR) levels were recently cor-
related to advanced fibrosis in Chronic Hepatitis C (CHC) . 
However, vitamin D receptor mechanism in liver fibrosis 
modulations is not well understood . We aimed to evaluate 
associations of VDR with NK cell modulations during fibro-
genesis . Methods: Carbon-tetrachloride (CCl4) hepatic-fibro-
sis was induced in Balb/c mice for 4 weeks . Along 1th to 
4th weeks; 25 (OH) D3 were i .p injected/2x week . Liver NK 
cells were isolated and were identified as resident (CD49a+/
CD49b-) NK1 .1 . NK cells were further stained for CD107a 
(LAMP-1; Lysosomal-associated membrane protein 1) as acti-
vation marker . Liver proteins were quantified for VDR and 
αSMA expressions by western blot and RT PCR, respectively . 
Livers were also assessed histologically and serum ALT lev-
els were estimated . In vitro, 25 (OH) D3 was incubated with 
pHSCs obtained from Balb/c WT-mice and assessed for 
αSMA intensities . Results: Hepatic fibrosis increased along 4 
weeks injections of CCl4 as indicated by serum ALT levels and 
aSMA expressions (P<0 .02) as well as H&E staining of liver 
necro-inflammatory lesions . These results were associated with 
increased activations of NK1 .1 CD107a . While 25(OH) D3 
administrations did not modulate fibrosis of early stages (weeks 
2 & 3); 25(OH) D3 significantly worsen hepatic-fibrosis of late 
stage (week 4) as hepatic αSMA expressions and serum ALT 
levels increased . In week 4, no further activations of NK cells 
were seen following 25(OH)D3 injections and were associated 
with down-expressions of VDR (1 .7 Fold, P<0 .01) indicating 
the inability of 25(OH)D3 to ameliorate hepatic fibrosis were 
lost due to modulations in VDR . These results were correlated 
with changes in serum calcium levels; in early fibrosis model 
calcium levels were unchanged and while hypercalcemia were 
noticed in serum of the animals with advanced fibrosis . In vitro, 
pHSCs showed to have 3 sub-populations that differ in the size 
and granularity . Two of these populations were excluded as 
they do not express VDR and a low amount of αSMA . pHSCs 
subpopulation with high VDR (50%±12%) were further ele-
vated with increased concentrations of 25 (OH) D3 (p<0 .02) .
Conclusions: 25(OH) D3 alleviate liver NK cytotoxicity in early 
but not in late fibrosis model of Balb/c mice due to modulations 
in vitamin D receptor and calcium . Hypercalcemia associated 
with late fibrosis may inhibited levels of VDR, however, may not 
explain the profibrogenic effects of 25(OH) D3 . While in the 
vitro data showed antifibrotic effects, more studies are needed 
to clarify the role of VDR in attenuation of liver fibrosis .
Disclosures:

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

1679
Advanced glycation end products and dysregulated 
RAGE/AGER1 induce proinflammatory and fibrogenic 
signaling in NASH via NOX4
Ali Dehnad, Sarah Fish, Joy Jiang, Natalie J. Torok; UC Davis 
Medical Center, Sacramento, CA
Advanced glycation end-products (AGEs) are produced by 
non enzymatic glycation of serum proteins in DM, or could 
be consumed . Glycation influences the function of key pro-
tein targets, eliciting oxidative stress . The source of oxidative 
radicals in the liver has not been well defined . AGEs are nor-
mally cleared by AGER1 (clearance receptor) but prolonged 
exposure/decreased clearance cause RAGE (inflammatory 
receptor) signaling . The pathogenic role of AGEs in NASH is 
poorly understood, and as DM predisposes to a more rapid 
necroinflammatory process our aim was to study the role of 
AGEs/RAGE and AGER1 in NASH . Methods: Biopsies from 
healthy controls or patients (steatosis, NASH, NASH+DM) 
were studied for RAGE and AGER1 by RT-qPCR and immuno-
histochemistry . RAGE, AGER1, and liver AGE contents were 
studied in control (fl/fl) and HepNOX4KO mice on fast food (FFD) 
or CDAA/CSAA diets or on diet with high AGEs (prepared at 
high temperatures) . To decrease AGEs a group of wt mice were 
injected daily with pyridoxamine, inhibitor of advanced glyca-
tion reactions . Inflammation, fibrogenic markers were studied 
and chromatin immune precipitation (ChIP) done to address 
AGE-mediated induction of Smad3/NADPH oxidase 4(NOX4) . 
In vitro, NOX4 promoter assays carried out after pre-AGE 
(methylglyoxal) or AGEs exposure in hepatocytes . Calreticulin 
(CTR) translocation from the ER to the membrane and mac-
rophage tethering were studied in AGEs-exposed NOX4KO 
or wt hepatocytes by confocal microscopy . Results: RAGE 
expression significantly increased in NASH patients and even 
further in NASH+DM (p=0 .05, p<0 .01, respectively) whereas 
AGER1 was downregulated in NASH+DM but not in steatosis 
(p<0 .05) . RAGE was induced in fl/fl but not in HepNOX4KO 
mice (p<0 .05) .on FFD or CDAA diet . AGER1 was significantly 
reduced in NASH (p<0 .05) . Liver AGE content increased after 
FFD and more in high AGE diets (p<0 .05) . In mice treated with 
pyridoxamine there was a significant decrease in serum and 
liver AGEs (p<0 .05), oxidative radicals (p<0 .05), improvement 
in TNFα (p<0 .05), MCP-1 (p<0 .001) and fibrogenic markers 
(p<0 .05) . ChIP for Smad3/NOX4 showed induction in FFD 
and more so in high AGE diet . In vitro both pre-AGEs/AGEs 
strongly induced NOX4 promoter (p<0 .05) with release of 
H2O2 . AGEs-mediated NOX4 activation in hepatocytes caused 
translocation of CTR to the membrane facilitating the tethering 
of macrophages . In conclusion, accumulation of AGEs induces 
RAGE/NOX4-dependent release of ROS, CTR translocation 
and DAMP formation in hepatocytes during NASH . AGER1 
downregulation in NASH favors RAGE-mediated inflammatory 
signaling . Therefore targeting AGEs/RAGE in DM/NASH is an 
important therapeutic goal .
Disclosures:
The following people have nothing to disclose: Ali Dehnad, Sarah Fish, Joy Jiang, 
Natalie J . Torok
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1680
Anti-fibrotic and anti-inflammatory effect of a novel 
LPA1 receptor antagonist, UD-009, in a mouse model of 
NASH
Kenji Nishikawa, Shimpei Nonouchi, Eiji Okanari, Yuuko Shino-
hara, Hiroshi Nishida, Noriaki Iwase, Yasunori Tokunaga, Shigeru 
Ushiyama; UBE INDUSTRIES,LTD., Yamaguchi, Japan
Background: Non-alcoholic fatty liver disease (NAFLD) is a 
very common chronic liver condition which may potentially 
develop into NASH and cirrhosis . Lysophosphatidic acid (LPA) 
is known as a multifunctional bioactive lipid mediator which 
activates fibrotic cells through the LPA1 receptors . LPA levels 
in the blood are increased in patients with liver fibrosis and 
well correlated with the histologic stage of fibrosis . Together, 
it is suggested that the LPA-LPA1 pathway may contribute to 
the development of liver fibrosis in NASH . In this study, we 
evaluated anti-fibrotic and anti-inflammatory effect of LPA1 
antagonism in a mouse model of NASH and investigated 
the underlying mechanisms, using a novel and orally potent 
LPA1 antagonist, UD-009 . Methods: Potency and selectivity of 
UD-009 was assessed in recombinant LPA receptors . In vivo 
efficacy of UD-009 in NASH development was evaluated in 
the STAM® mouse model . The NASH was induced by a single 
subcutaneous injection of streptozotocin two days after birth 
and by feeding a high fat diet . Five-week old STAM® mice 
were orally administered with UD-009 at 30 mg/kg, bid for 5 
weeks . To further examine the detailed underlying mechanisms, 
UD-009 was assessed in cellular levels using human hepatic 
stellate cells (HHSteC) and human liver sinusoidal microvas-
cular endothelial cells (HLSMEC) . Results: UD-009 is a potent 
and selective LPA1 antagonist . It showed oral availability in a 
mouse pharmacokinetics and pharmacodynamics study . In the 
NASH model in mice, the total NAFLD activity score was sig-
nificantly reduced in the UD-009 treatment group compared to 
the vehicle group (5 .6±0 .5 to 3 .6±0 .8, p<0 .05) . The expres-
sion of LPA1 receptor was predominant and further increased 
in the STAM® mice compared to the normal mice . Treatment of 
UD-009 showed strongly decreases in the expression of fibrotic 
and inflammatory genes such as Collagen 1a1, α-SMA, CTGF, 
and MCP-1 . In HHSteC, 10μM LPA induced cellular prolifera-
tion and expression of fibrotic and inflammatory genes, Col-
lagen 1a1, α-SMA, CTGF, MCP-1 and IL-6, all of which were 
completely inhibited by 0 .1μM UD-009 treatment . Moreover, 
LPA induced expression of adhesion molecules, E-selectin and 
VCAM1, in HLSMEC, which were again inhibited by UD-009 . 
Conclusions: UD-009 is a newly identified small molecule LPA1 
receptor antagonist and shows clear anti-NASH efficacy in 
STAM® mice, presumably inhibiting the cellular growth and 
differentiation to myofibroblasts in hepatic stellate cells, and 
prohibiting leukocyte infiltration through the endothelium . Tar-
geting LPA1 receptor is a logical new direction in NASH phar-
macotherapy .
Disclosures:
The following people have nothing to disclose: Kenji Nishikawa, Shimpei Non-
ouchi, Eiji Okanari, Yuuko Shinohara, Hiroshi Nishida, Noriaki Iwase, Yasunori 
Tokunaga, Shigeru Ushiyama

1681
Mice with genetic deletion of ecto-nucleoside triphos-
phate diphosphohydrolase 3 (NTPDase3) are protected 
from development of both biliary and parenchymal-type 
liver fibrosis
Linda Feldbrügge1, Eva Csizmadia1, Shuji Mitsuhashi1, Eric U. 
Yee2, Kahini Vaid1, Yury Popov1, Simon C. Robson1, Z. Gordon 
Jiang1; 1Gastroenterology, BIDMC, Boston, MA; 2Pathology, 
BIDMC, Boston, MA
Introduction. Ecto-nucleoside triphosphate diphosphohydro-
lases (NTPDases) are membrane ecto-enzymes that modulate 
inflammation and tissue repair by catalyzing the phosphohy-
drolysis of purine signaling molecules, such as ATP and ADP, 
ultimately to form adenosine . NTPDases have been shown to 
regulate macrophage polarization and impact the balance 
between pro-inflammatory (M1) and pro-fibrotic (M2) pheno-
type . In this study, we investigated the role of NTPDase3 in liver 
fibrosis using newly generated Entpd3 null mice in two distinct 
experimental models . Methods. NTPDase3 global knockout 
(Entpd3 null) mice were generated on C57BL6 background . 
Liver fibrosis was induced in both C57BL6 wildtype (WT) and 
Entpd3 null mice by bile duct ligation (BDL) and carbon tet-
rachloride (CCl4) treatment . Liver tissues were harvested at 
different time points to analyze extent of inflammation and 
severity of fibrosis . Results. In both models of liver fibrosis, 
Entpd3 null mice developed significantly less liver fibrosis com-
pared to WT controls . Hydroxyproline content was lower in 
mutant mice compared to WT after 2 weeks of CCl4 treatment 
(219 ± 25 vs 274 ± 38 μg/g liver, p=0 .03) . This difference 
was further pronounced after 6 weeks (331 ± 81 vs 444 ± 36 
μg/g liver, p=0 .009) . A similar protective effect was observed 
3 weeks after BDL surgery (hydroxyproline: 442 ± 79 vs 553 
± 111 μg/g liver, p=0 .02) . Collagen staining with Sirius Red 
indicated less fibrosis in Entpd3 nulls (Fig . 1) . qPCR analysis in 
CCl4 induced fibrosis showed decreased levels of Collagen1α 
mRNA in Entdp3 null mice (12 .36 ± 4 .6 vs 28 .5 ± 11 .8, 
p=0 .007) . Pro-inflammatory markers consistent with M1 macro-
phage activation were upregulated in Entpd3 null mice (CCl2: 
85 .5 ± 45 .5 vs 28 ± 10 .2 p=0 .02; IL1β: 11 .4 ± 5 .4 vs 5 ± 
2 .4, p=0 .03; MMP9: 4 .9 ± 0 .9 vs 3 .2 ± 1 .6, p=0 .04) . Taken 
together, NTPDase3 deletion appears to promote polariza-
tion of intrahepatic macrophages towards a pro-inflammatory 
and anti-fibrotic phenotype, with associated attenuation of liver 
fibrosis . Conclusions. Global deletion of NTPDase3 protects 
mice from experimental liver fibrosis . Hence, NTPDase3 target-
ing may represent a promising new therapeutic avenue in the 
treatment and prevention of liver fibrosis .

Fig . 1 Sirius Red staining after 6 weeks of CCl4 treatment .

Disclosures:
Eric U . Yee - Grant/Research Support: Entera Health
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1682
Systems biology approach to identify processes and 
early markers for fibrosis in metabolically-induced 
NASH in mice
Arianne van Koppen1, Lars Verschuren2, Hiroshi Nagabukuro3, 
Adalberto Costessi4, Martine C. Morrison1, Kanita Salic1, Els-
bet Pieterman1, Reinout Stoop1, Carine Beysen5, Scott Turner5, 
Kelvin Li5, Anita M. van den Hoek1, Robert Kleemann1, Roeland 
Hanemaaijer1; 1Metabolic Health Research, TNO, Leiden, Nether-
lands; 2Microbiology & Systems Biology, TNO, Zeist, Netherlands; 
3Takeda Pharmaceutical Company, Osaka, Japan; 4Baseclear 
B.V., Leiden, Netherlands; 5Kinemed Inc., Emeryville, CA
Introduction: The LDLr-/- .Leiden mouse is a translational, diet-in-
ducible model for non-alcoholic steatohepatitis (NASH) with 
associated fibrosis, displaying many clinically relevant features 
of NASH . Our goal is to identify processes and pathways 
involved in the onset and progression of NASH and fibrosis 
over time with specific emphasis on early detection of fibrosis . 
After identification of these processes, we aim to study whether 
these processes can be modulated by pharmacological inter-
ventions . Materials and methods: Male LDLr-/- .Leiden mice were 
fed a high-fat diet (HFD) over a period of 30 weeks . Every 
6 weeks mice were sacrificed and NASH and fibrosis were 
assessed by a pathologist . At each time point, analysis of new 
extra cellular matrix protein synthesis was performed using 
deuterated water labelling technology . Next Generation RNA 
sequencing technology was used to identify molecular pro-
cesses related to lipid metabolism, inflammation and fibrosis . 
Age-matched chow-fed mice were used as controls . In a second 
experiment, male LDLr-/- .Leiden mice were fed a high-fat diet 
supplemented with either obeticholic acid (OCA; 30 mg/kg/
day) or pioglitazone (PIO; 10 mg/kg/day) . Effect of these 
interventions on onset (wk12) and progression of NASH and 
fibrosis (wk 24/30) were studied . Results: In HFD-fed mice, 
onset of steatosis was observed at week 12, mild fibrosis at 
week 18 and moderate fibrosis at week 30 . Dynamic protein 
profiling data was integrated with transcriptome data, reveal-
ing the time-resolved dynamics of four key processes involved 
in the development of NASH . Using integrative pathway anal-
ysis these early biological processes were associated with end-
point molecular changes in relation to pathological fibrosis, 
thereby allowing us to generate a molecular signature repre-
senting the early onset of fibrosis . Pharmacological intervention 
affected development of steatosis and induced changes in the 
dynamic protein profiles for extra cellular matrix proteins, indi-
cating an effect on our early fibrosis molecular signature . Tran-
scriptome data is currently being analyzed . Conclusions: In a 
time-resolved study we identified processes which contribute to 
the development of NASH/fibrosis . Using systems biology and 
data integrative approaches we were able to identify a liver 
specific molecular signature representing the onset of fibrosis 
(wk 12) . Pharmacological interventions were able to modulate 
this early fibrosis molecular signature . This approach will help 
to identify biomarkers for onset of fibrosis and shorten the time 
frame of preclinical experiments .
Disclosures:
Hiroshi Nagabukuro - Employment: Takeda Pharmaceutical Company
The following people have nothing to disclose: Arianne van Koppen, Lars Ver-
schuren, Adalberto Costessi, Martine C . Morrison, Kanita Salic, Elsbet Pieterman, 
Reinout Stoop, Carine Beysen, Scott Turner, Kelvin Li, Anita M . van den Hoek, 
Robert Kleemann, Roeland Hanemaaijer

1683
Hyaluronan synthase-2-mediated hyaluronan over-
production in hepatic stellate cells contributes to liver 
fibrosis
Yoon Mee Yang, I-Fang Hsin, Yoon Seok Roh, Hiroshi Matsu-
shita, Koichiro Ohashi, Dianhua Jiang, Ekihiro Seki; Medicine, 
Cedars-Sinai Medical Center, Los Angeles, CA
Liver cirrhosis is the advanced form of liver fibrosis, being the 
12th leading cause of death in the US . Hyaluronan (HA), a 
major extracellular matrix protein, has been used as a bio-
marker of liver cirrhosis . HA is synthesized by hyaluronan syn-
thase (HAS)1-3, of which HAS2 is involved in lung injury and 
fibrosis . However, the functional role of HA and its regulation 
by HAS2 in the development of liver fibrosis is still unknown . To 
determine whether HAS2 plays a crucial role in HA production 
during liver fibrosis, mice were subjected to bile duct ligation 
(BDL) . We found that HA deposition was remarkable in fibrotic 
area of the liver and hepatic HAS2 expression was increased 3 
weeks after BDL . Since HAS2 is mainly expressed in activated 
hepatic stellate cells (HSCs), we generated HSC-specific Has2 
knockout mice by crossing Has2flox/flox mice with L-rat-Cre 
mice . Three weeks after BDL, HSC-specific Has2 knockout mice 
had a significant reduction in HA accumulation and collagen 
deposition as demonstrated by immunostaining for HA and Sir-
ius Red staining . HA is initially produced as a high molecular 
weight (HMW) form (>2000kDa) and is then degraded into 
fragmented low molecular weight (LMW) HA (100-300kDa) . 
HMW-HA did not trigger proinflammatory response whereas 
LMW-HA increased cytokine and chemokine production in liver 
macrophages, HSCs, and hepatocytes . TLR4 is one of LMW-HA 
receptors, and previously we showed that TLR4 on HSCs, but 
not liver macrophages, is required for liver fibrosis . We exam-
ined the role of TLR4 in LMW-HA-induced chemokine expres-
sion . We found that chemokine expression was repressed in 
TLR4-deficient HSCs and hepatocytes, but TLR4-deficient mac-
rophages showed similar response to HA compared with wild-
type cells, suggesting that HA-mediated chemokine production 
is TLR4-dependent in HSCs and hepatocytes, whereas it is 
TLR4-independent in liver macrophages . Finally, we investi-
gated the potential intervention targeting HAS2 using a HAS2 
inhibitor, 4-methylumbelliferone (4-MU) . Oral administration of 
4-MU diminished the expression of fibrogenic genes including 
Timp1 and a-SMA, induced by BDL or feeding of choline-defi-
cient amino acid-defined diet . In conclusion, our results suggest 
that HAS2-mediated HA has a crucial role in the pathogenesis 
of liver fibrosis, and HAS2 may be a therapeutic target for liver 
fibrosis by controlling endogenous HA production .
Disclosures:
Ekihiro Seki - Consulting: Tobira; Grant/Research Support: Nippon Zoki
The following people have nothing to disclose: Yoon Mee Yang, I-Fang Hsin, 
Yoon Seok Roh, Hiroshi Matsushita, Koichiro Ohashi, Dianhua Jiang

1684
Biological significance of connective tissue growth factor 
and its potential as a novel therapeutic target in hepatic 
fibrosis
Yuki Makino, Hayato Hikita, Takahiro Kodama, Yugo Kai, Yasu-
toshi Nozaki, Tasuku Nakabori, Yoshinobu Saito, Satoshi Tanaka, 
Ryotaro Sakamori, Tomohide Tatsumi, Tetsuo Takehara; Depart-
ment of Gastroenterology and Hepatology, Osaka University 
Graduate School of Medicine, Suita, Japan
Background and aim: Connective tissue growth factor (CTGF) 
is one of secreted matricellular proteins related with several 
systemic diseases . We analyzed the biological significance 
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of CTGF in hepatic fibrosis . Methods/Results: We examined 
CTGF gene expression under approval of institutional ethics 
committee . In 97 liver biopsy samples, CTGF expression levels 
increases along with the progression of fibrosis score and pos-
itively correlated with those of other fibrosis-related genes such 
as α-SMA, TGF-β1, and Col1a1 . In addition, CTGF expres-
sion showed positive correlation with several fibrosis markers 
including serum hyaluronate and type 4 collagen levels, FIB-4 
index, and shear wave velocity of ultrasound elastography, 
and negative correlation with platelet count . In mice experi-
ments, CTGF was also up-regulated in the liver after bile duct 
ligation (BDL) . CTGF was up-regulated both in primary liver 
parenchymal cells (PC) and non-parenchymal cells (NPC) iso-
lated from mice underwent BDL compared with those isolated 
from sham-operated mice . In vitro experiments revealed that 
the treatment of TGF-β, an inducing factor of CTGF, increased 
CTGF production in hepatocyte cell lines and a hepatic stellate 
cell (HSC) cell line LX-2, but not in a macrophage cell line, sug-
gesting that hepatocytes and HSC might mainly produce CTGF 
in the fibrotic liver . Recombinant CTGF treatment induced the 
activation and collagen production in LX-2 . In turn, siRNA-me-
diated knockdown of CTGF decreased the viability of LX-2 . In 
addition, CTGF treatment induced the production of pro-fibrotic 
cytokines such as PDGF, TGFb1, and TIMP-1 from hepatocyte 
cell line PLC/PRF/5 . These results suggest a promoting effect of 
CTGF in liver fibrosis . We subsequently evaluated the influence 
of CTGF deficiency after BDL in 3 strains of conditional CTGF 
knockout mice; HSC-specific CTGF deficient mice (GFAP-Cre+ 
CTGF flox/flox mice; CTGFΔHSC mice), hepatocyte-specific 
CTGF deficient mice (Alb-Cre+ CTGF flox/flox mice; CTG-
FΔHep mice), and poly IC-induced PC and NPC CTGF deficient 
mice (MX1-Cre+ CTGF flox/flox mice; CTGFΔPC+NPC mice) . 
As a result, compared with Cre- littermates, CTGF expression 
levels in the liver significantly decreased in CTGFΔHep and 
ΔPC+NPC mice . Only in CTGFΔPC+NPC mice, fibrosis-related 
genes such as αSMA, PDGF, TGFb1, and TIMP-1 were also 
down-regulated and liver fibrosis was markedly attenuated, evi-
denced by reduced collagen expression and Sirius Red-stained 
area . Conclusion: CTGF is produced both from PC and NPC in 
the fibrotic liver . CTGF acts on HSC and hepatocytes and pro-
motes hepatic fibrosis . CTGF could be a promising therapeutic 
target against liver fibrosis .
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Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb
Tetsuo Takehara - Grant/Research Support: Chugai Pharmceutical Co ., MSD 
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1685
Phenotype of human intrahepatic innate lymphoid cell 
subsets in health and disease
Hannah C. Jeffery, Patrick McDowell, Sheree Roberts, David H. 
Adams, Ye H. Oo; Institute of Immunology and Immunotherapy, 
University of Birmingham, Birmingham, United Kingdom
Background and aims: Innate lymphoid cells (ILCs) are recently 
discovered immune cells involved in the initiation of inflamma-
tion and fibrosis . Although the role of ILCs in murine liver fibro-
sis and biliary proliferation has been reported, the phenotypic 
characteristics and functional role of these cells in human liver 
disease remain undefined . We explored the detailed pheno-
type of human intrahepatic ILCs to gain insight on their func-
tion . Methods: Liver infiltrating lymphocytes from normal liver 

tissue, and from autoimmune liver disease (AILD), alcoholic 
liver disease (ALD) and non-alcoholic steatohepatitis (NASH) 
explants from our transplant program were phenotyped for 
ILC subset frequencies, and surface receptor and intracellu-
lar cytokine expression . Results: Total intrahepatic ILC (CD3- 

lineage- CD45+ CD127+) comprised 0 .6% (IQR 0 .3-1 .3%) of 
the CD3- CD45+ population in normal liver and 0 .4% (0 .3%-
2 .7%) in ALD/NASH and 0 .4% (0 .3%-0 .8%) in AILD . The ILC1 
(CRTH2-CD117-) subset constituted the majority of intrahepatic 
ILCs and its frequency was higher in normal livers compared 
to diseased livers (85% vs . 67% p<0 .05) . In contrast, the 
CD161+CRTH2+CD117+/-ILC2 subset and CRTH2- CD117+ 

NKp44+/- ILC3 subset frequencies were higher in diseased liv-
ers compared to normal livers . Intrahepatic ILC subsets had an 
activated and tissue resident state (CD69+ 75-90%) . All subsets 
expressed the liver tissue homing chemokine receptor, CXCR3 . 
Expression frequency was highest on diseased ILC1 (AILD 
50%, ALD/NASH 56%) . The biliary tropic receptor, CCR6 was 
expressed more highly by ILC subsets in diseased compared 
to normal livers . The fibronectin receptor, VLA5 and laminin 
receptor, VLA6 were both highly expressed on all intrahepatic 
ILC subsets . In terms of the cytokine receptors expressed, on 
ILC subsets, IL-6R was near undetectable (2%) and low expres-
sions of ST2 (3-6%), IL-25R (2-5%) and IL-23R (2-7%) were 
detected . In contrast there was almost ubiquitous expression 
of IL-18Rα . CD25 was also very highly expressed . Intrahepatic 
ILC subsets in diseased states highly expressed CD25 (>90%) . 
ILC1 and ILC3 subsets were both NCR+(NKp44+) and NCR- . 
Functionally, intrahepatic ILC1 expressed IFN-γ (40%) while 
ILC2 expressed IL-13 (20-50%) in diseased states . Conclusions: 
We report for the first time the presence of all three ILC subsets 
within the human liver immune cell infiltrate . The CXCR3+ IFN-γ 
expressing ILC1 subset is enriched in both normal and inflamed 
diseased livers . Higher frequencies of CCR6+ IL-13 expressing 
ILC2 are observed in diseased livers suggesting that this subset 
may play a role in biliary pathology and fibrosis .
Disclosures:
David H . Adams - Advisory Committees or Review Panels: GSK, Proximagen; 
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1686
Toll like receptor 4 mediates an immunosuppressive 
effect of hepatic stellate cells during hepatocellular car-
cinogenesis
Yujing Wu1, Zhiping Zeng1, Ziying Yuan1, Yuanqing Zhang1, 
Yirong Cao1, Scott L. Friedman2, Jinsheng Guo1; 1Division of 
Digestive Diseases, Zhong Shan Hospital, Fu Dan University, 
Shanghai, China; 2Division of Liver Diseases, Mount Sinai School 
of Medicine, New York, NY
Objective:Toll like receptor 4 (TLR4) mediates a wide spec-
trum of functions in hepatic stellate cells (HSCs) . The aim of 
this study was to explore the effect of TLR4 on the immuno-
logical phenotype of HSCs and its effects on hepatocellular 
carcinogenesis . Methods: The wild type mouse HSC line JS1 
and the TLR4 knockout line JS2 were cultured with or without 
lipopolysaccharide (LPS), the exogenous ligand of TLR4 . Flow 
cytometry was used to detect the expression of immunological 
mediators PD-L1, CD54 and FasL on the cell surface . Naïve T 
lymphocytes were isolated from the spleens of C57/B6 mice 
and co-cultured with JS1 and JS2 cells, with or without pretreat-
ment by LPS . T cell proliferation and apoptosis were detected 
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by CFSE or T cellAnnexin V/7AAD staining, respectively . In 
an in vivo study, Hepa1-6 cells, a mouse hepatocellular carci-
noma (HCC) cell line, was implanted subcutaneously alone or 
with the combination of JS1 or JS2 in a ratio of 2:1 (Hepa1-6 
5×106/100μl/mouse) on the backs of C57/B6 mice . Tumor 
formation and size were monitored every 5 days after trans-
plantation . Tumors and spleens were harvested at 15 days . The 
HSCs were visualized by immunostaining of SV40 T antigen 
and expression of Desmin, CD4+, CD8+ T cells and Tregs were 
evaluated by flow cytometry of splenic cell extracts . Results: 
The expression of PD-L1 and CD54 was significantly higher in 
JS2 cells compared to JS1 cells in untreated cells and following 
LPS-stimulation based on flow cytometry, whereas there was 
no significant difference in the expression of FasL between 
the lines . In vitro coculture of JS1 or JS2 with T cells inhibited 
the T cell proliferation and induced their apoptosis, especially 
CD8+ T cells, with JS2 showing a greater effect than JS1 . In 
vivo, co-transplanted Hepa1-6 with JS2 cells exerted a stronger 
promotion of tumor growth than that with JS1, with a propor-
tionate reduction of CD4+ and CD8+ T cells in the spleens . JS2 
displayed a greater inhibitory activity than JS1 towards CD8+ T 
cells in the spleens of tumor bearing mice . Conclusion:TLR4-null 
HSCs express more immunosuppressive cell surface molecules 
including PD-L1 and CD54, and display a greater ability to 
reduce T cell responses . These data suggest that TLR4 may 
contribute to the immunosuppressive effects of HSCs, including 
tumor promotion .
Disclosures:
Scott L . Friedman - Advisory Committees or Review Panels: Pfizer Pharmaceutical; 
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1687
Inhibition of vascular endothelial growth factor signal-
ing facilitates recovery from acute ethanol-induced liver 
injury in zebrafish
Changwen Zhang, Jillian Ellis, Chunyue Yin; Gastroenterology 
Hepatology and Nutrition, Cincinnati Children’s Hospital, Cincin-
nati, OH
Alcoholic liver disease (ALD) results from alcohol overconsump-
tion and is among the leading causes of liver-related morbid-
ity and mortality worldwide . Elevated expression of vascular 
endothelial growth factor (VEGF) and its receptors has been 
observed in ALD . Whereas VEGF signaling regulates angio-
genesis and fibrogenesis in many forms of chronic liver injury, 
its role in ALD pathophysiology is unclear . Here we investi-
gated the impact of VEGF signaling inhibition on an established 
zebrafish model of acute alcoholic liver injury . VEGF-receptor 
2/Kdrl function was blocked by chemical inhibitor treatment 
or by genetic mutation . Exposing 4-day-old zebrafish larvae 
to 2% ethanol for 24 hours induced hepatic steatosis, angio-
genesis and fibrogenesis that persist after the treatment . Inhib-
iting Kdrl after ethanol exposure suppressed hepatic stellate 
cell proliferation, extracellular matrix protein deposition, and 
fibrogenic gene expression . It also attenuated hepatic angio-
genesis that accelerated after the ethanol treatment . Kdrl inhi-
bition ameliorated ethanol-induced hepatic steatosis at least 

partially through interfering with the activation of sterol reg-
ulatory element-binding proteins . By qPCR, we showed that 
hepatic stellate cells are the first liver cell type to increase the 
expression of vegf ligand and receptor genes in response to 
ethanol . Both hepatic stellate cells and endothelial cells, but not 
hepatic parenchymal cells, expressed kdrl upon ethanol expo-
sure and were likely the direct targets of Kdrl inhibition . The 
zebrafish cloche mutants fail to form any hematopoietic cells 
including the hepatic endothelial cells, yet their livers contain 
normal number of hepatic stellate cells . We found that cloche 
mutants exhibited steatosis and matrix deposition upon ethanol 
treatment, which were suppressed by Kdrl inhibition . These 
observations suggest that ethanol-induced steatosis and fibro-
genesis can occur in the absence of hepatic endothelial cells . 
VEGF signaling indirectly mediates steatosis through regulating 
the activation of hepatic stellate cells . Our study demonstrates 
the involvement of VEGF signaling in regulating sustained liver 
injuries after acute alcohol exposure . It also provides a proof 
of principle of using the zebrafish model to identify molecular 
targets for developing ALD therapies .
Disclosures:
The following people have nothing to disclose: Changwen Zhang, Jillian Ellis, 
Chunyue Yin

1688
Profibrogenic properties of monoacylglycerol lipase in 
macrophages
Aida Habib1,2, Dina Chokr1, Abdellah Mansouri1, Jinghong 
Wan1, Pushpa Hegde1, Arthur Brouillet3, Emmanuel Weiss1, 
Richard Moreau1, Sophie Lotersztajn1; 1INSERM UMR U1149, 
Centre de recherches sur l’inflammation, Université Paris Diderot, 
Sorbonne Paris Cité, Faculté de Médecine Xavier Bichat, Paris, 
France; 2American University of Beirut, Biochemistry and Molec-
ular Genetics, Beirut, Lebanon; 3INSERM U 955, Eq 18, Hopital 
Henri Mondor, Creteil, France
Background and aims Sustained hepatic inflammation result-
ing from parenchymal liver injury is a major driving force of 
both fibrosis progression and fibrosis resolution . Monoacyl-
glycerol lipase (MAGL) is a pivotal component of the endocan-
nabinoid system, since it metabolizes 2-arachidonoyl-glycerol, 
an endocannabinoid receptor ligand, into arachidonic acid . 
Recent studies have identified inhibition of MAGL as an inter-
esting anti-inflammatory strategy . In the present study, we 
investigated the impact of MAGL on inflammation and fibrosis 
during chronic liver injury . Methods: Experiments were per-
formed in mice carrying a global deletion of MAGL (MAGL-/-) 
or selectively invalidated for MAGL in the myeloid lineage 
(MAGLMye-/-) by crossing MAGLflox/flox with LysM-Cre mice, or 
WT mice exposed to MAGL inhibitors JZL 184 or MJN 110 . 
Liver fibrosis was induced by repeated intraperitoneal injec-
tions of carbon tetrachloride (CCl4) for 6 weeks . For fibrosis 
regression, injections were discontinued and mice were admin-
istered daily JZL184 (15 mg/kg, i .p .) or MJN 110 (10 mg/
kg, i .p .), for 4 days . In vitro studies were performed on iso-
lated peritoneal macrophages from WT or MAGLMye-/- . Results: 
MAGL-/- or MAGLMye-/- mice exposed to CCl4 administration 
were more resistant to fibrosis than WT littermates, as shown 
by reduced sirius red staining and fibrogenic cell accumula-
tion . In addition, both strains showed decreased expression of 
F4/80, Ly6C and inflammatory genes, including Proil-1b, Il1a, 
Ccl2 and Ccl4, as compared to WT littermates . In keeping with 
these data, macrophages exposed to MJN 110 or isolated 
from MAGLMye-/- mice displayed reduced secretion of IL-1β, 
IL-1α, CCL2 and IL-6 and decreased production of prostaglan-
din E2 and thromboxane B2 in response to LPS . Finally JZL184 
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and MJN 110 accelerated fibrosis regression 4 days after 
cessation of CCl4 administration . Enhanced fibrosis regression 
was associated with decreased influx of Ly6Chigh infiltrating 
monocytes into the liver and reduced hepatic expression of 
Proil-1b, Il1a, Ccl2 and Ccl4 genes . Conclusions:  These data 
unravel MAGL inhibition as a promising anti-inflammatory and 
antifibrogenic approach during chronic liver injury .
Disclosures:
The following people have nothing to disclose: Aida Habib, Dina Chokr, Abdel-
lah Mansouri, Jinghong Wan, Pushpa Hegde, Arthur Brouillet, Emmanuel Weiss, 
Richard Moreau, Sophie Lotersztajn

1689
The Expression of MicroRNA-101 in Hepatic Cirrhosis 
- Hepatocellular Carcinoma and Its Effects on Hepatic 
Fibrosis
Yang Lei1, Yanyan Tao1, Qinglan Wang2, Chenghai Liu1,2; 1Insti-
tute of Liver Diseases, Shuguang Hospital affiliated to Shanghai 
University of Traditional Chinese Medicine, Shanghai, China; 
2E-Institute of Traditional Chinese Medicine Internal Medicine, 
Shanghai, China
Background and Aim: Our previous microarray has demon-
strated that microRNA-101(miR-101) was decreased in 
fibrotic hepatic mice . This study aims to investigate miR-101 
in patients with hepatic cirrhosis and hepatocellular carci-
noma(HCC), then explore the effects of miR-101 in hepatic 
fibrosis . Methods: Samples were collected from patients with 
hepatic hemangioma(n=6, as control), hepatic cirrhosis(n=10) 
and HCC(n=14, including adjacent) . HBsAg was positive in 
cirrhosis and HCC . Pearson correlation analysis was carried to 
investigate the relationship between miR-101 and hematology 
indexes . Different cell models were prepared for peroxidation, 
activation, and proliferation . TGF-β1 was used to activate LX-2 
cells, which were then treated with 50nM miR-101 mimic . The 
expression of α-SMA, CCN2, Col1, and proliferation of LX-2 
were investigated . Afterwards, hepatic fibrosis was induced in 
mice with intraperitoneal injection of CCl4 for 6 weeks . Mmu-
miR-101a-3p agomir(20nM) was administrated by intravenous 
injection every 3 days from the 4th week, 6 times in total . 
Inflammation, collagen deposition and hydroxyproline(Hyp) 
content were measured . Results: miR-101 was down-regulated 
in both liver cirrhosis and HCC groups, which was positively 
correlated with PLT(r=0 .375) . In vitro, the expression of miR-
101 was specifically decreased in activated LX-2 cells, which 
was up-regulated in HL-7702 and HHSEC . Overexpression of 
miR-101 could decrease the expression of α-SMA, CCN2 and 
Col1, inhibit LX-2 proliferation and F-actin expression in vitro, 
as well as attenuate liver inflammation and fibrosis in vivo . 
Conclusion: miR-101 was remarkably decreased in HBV-related 
hepatic cirrhosis and HCC, suggesting that miR-101 might 
serve as a negative regulator in chronic liver diseases . Overex-
pression of miR-101 might play an important role in suppress-
ing HSC activation and hepatic fibrosis . Key Words: Hepatic 
fibrosis, Hepatic stellate cell (HSC), microRNA-101 (miR-101)

Disclosures:
Chenghai Liu - Consulting: Shanghai Sundise Traditional Chinese Medicine Co ., 
Ltd .
The following people have nothing to disclose: Yang Lei, Yanyan Tao, Qinglan 
Wang

1690
Hedgehog-responsive Myofibroblasts activate Yes-as-
sociated Protein (Yap) 1 and Promote TGFb-Signaling to 
Induce Epithelial-Mesenchymal Transitions in Hepato-
cytes during Murine Liver Regeneration
Marzena Swiderska-Syn, Guanhua Xie, Anna Mae Diehl; Division 
of Gastroenterology, Duke University Medical Center, Durham, 
NC
Background: We reported that Hedgehog (Hh) activation of 
myofibroblastic hepatic stellate cells (MF-HSCs) reprograms 
hepatocytes into a less differentiated but more proliferative 
state after partial hepatectomy (PH) . The responsible mecha-
nisms are unclear, but activation of Yes-associated protein-1 
(Yap1) in neighboring hepatocytes may be involved . Others 
have reported that enforced activation of Yap1 promotes 
hepatocyte de-differentiation into stem-like cells . In cancer 
cells Yap promotes TGFb signaling, inducing loss of epithe-
lial markers and upregulation of mesenchymal markers (epi-
thelial-mesenchymal transition, EMT) . We hypothesized that 
Hh-responsive MF-HSCs similarly activate endogenous Yap1 
in healthy hepatocytes and reprogram them via EMT during 
liver regeneration . Methods: αSMA-Cre-ERT2×SMOflox/flox mice 
(n=55) were treated with vehicle (Control) or tamoxifen (TMX, 
to delete SMO in αSMA-positive MF-HSC), and then sacrificed 
at 48, 72, and 96 h after PH . Regenerating livers were ana-
lyzed for proliferation, markers of progenitors (Fn14, Lgr5, 
K19), TGFb signaling (Tgfb, Smad2), and EMT (Snail, N-cad-
herin, E-cadherin, Vimentin) by qRTPCR and quantitative IHC . 
Results were normalized to liver segments resected at PH (time 
0) . In separate experiments, hepatocytes isolated at 0 and 48 
h post-PH were analysed for Yap1, Smad2, and EMT markers 
by qRT-PCR, cytochemistry and western blot . Results: In con-
trols, the number of Yap1 (+) hepatocytes increased 80-fold 
48 h post-PH (when hepatocyte proliferative activity peaks), 
but returned to undetectable levels by 96 h when hepatocyte 
proliferation subsided . Whole liver expression of progenitor 
markers and EMT markers also increased from 0-48 h post-PH 
and these changes tightly paralleled increased TGFb expres-
sion and Smad2 accumulation in hepatocyte nuclei . Yap1(+) 
hepatocytes were proliferative and co-expressed progenitor 
and EMT markers . Treating αSMA-Cre-ERT2×SMOflox/flox mice 
with TMX prevented accumulation of MF-HSC post-PH, signifi-
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cantly suppressed TGFb expression, prevented accumulation of 
hepatocytes with nuclear Yap1 and pSmad2, blocked induc-
tion of progenitor and EMT markers, and suppressed hepato-
cyte proliferation . Conclusion: Hh-responsive MF-HSCs are 
important drivers of TGFb production that stimulates activation 
of Yap1, TGFb signaling and EMT in hepatocytes to promote 
liver regeneration after PH .
Disclosures:
The following people have nothing to disclose: Marzena Swiderska-Syn, Guan-
hua Xie, Anna Mae Diehl

1691
MMP9 is a potential mediator of TWEAK-Fn14 signaling 
in a rodent model of acute alcoholic steatohepatitis
Mark Jewell1, Marzena Swiderska-Syn1, Guanhua Xie1, Gamze 
Karaca2, Richard T. Premont1, Anna Mae Diehl1; 1Division of 
Gastroenterology, Duke University Medical Center, Durham, NC; 
2Biogen, Boston, MA
Background: Elevated hepatic expression of Fn14, the receptor 
for the TNF-alpha superfamily ligand TWEAK, predicts mor-
tality in alcoholic hepatitis patients . Fn14 can promote both 
liver regeneration and liver fibrosis, and it strongly associates 
with ductular reactions (DRs) in injured livers . DRs are com-
posed of inflammatory, biliary and myofibroblastic cell-types, 
and this heterogeneity complicates efforts to map the mecha-
nisms whereby TWEAK-Fn14 control the DR . Aim: To identify 
TWEAK-Fn14-dependent paracrine mechanisms that regulate 
the DR in acute alcoholic steatohepatitis . Methods: Primary 
mouse HSCs and EpCAM+ cells were isolated from WT and 
Fn14KO mice by in situ pronase/collagenase (HSC) or colla-
genase/hyaluronidase (EpCAM+) perfusion followed by den-
sity-gradient centrifugation . EpCAM+ cells were subsequently 
immunomagnetically purified with EpCAM+ microbeads . Rel-
ative gene expression was quantified by qRT-PCR . Immuno-
histochemical detection of MMP was quantified by counting 
cell- positive staining in thirty-randomly chosen 20x- fields . 
Liver injury was established by feeding male WT and Fn14KO 
mice a 2% alcohol-supplemental high fat Lieber de Carli diet 
and then injected with CCl4 twice per week for two weeks . 
Results:  Culture-activated myofibroblastic hepatic stellate cells 
(HSC) express significantly higher levels of Fn14 mRNA (21 
fold, p<0 .005) than freshly isolated EpCAM(+) cells (biliary 
cells and hepatic progenitors)  . After treating MF-HSC with 
TWEAK, matrix metalloproteinase-9 (MMP9) is one of the most 
up-regulated genes (90-fold induced relative to vehicle-treated 
MF-HSC, p<0 .005) . TWEAK-mediated induction of MMP9 is 
abrogated in HSC from Fn14KO mice, identifying MMP9 as a 
major target of TWEAK-Fn14 signaling . Liver regeneration and 
liver fibrosis are both known to depend upon MMP9 . Consis-
tent with this, Fn14KO mice have severely impaired induction 
of MMP9 (p< .005), a markedly inhibited DR, and significantly 
less fibrosis (p<0 .001) when challenged with CCl4+ EtOH 
to model severe acute alcohol-related steatohepatitis . Conclu-
sions: These results suggest that Fn14 signaling is orchestrated, 
in part, by TWEAK activation of Fn14 signaling in hepatic 
stellate cells, and subsequent production of MMP9 . The capac-
ity of MMP9 to remodel ECM and/or produce morphogenic 
ligands is being actively investigated .
Disclosures:
The following people have nothing to disclose: Mark Jewell, Marzena Swider-
ska-Syn, Guanhua Xie, Gamze Karaca, Richard T . Premont, Anna Mae Diehl

1692
Loss of retinaldehyde dehydrogenase 1 enzymatic 
function attenuates liver fibrosis in a murine model of 
cirrhosis
Loretta Jophlin, Don C. Rockey; Gastroenterology, Medical Univer-
sity of South Carolina, Charleston, SC
Background: The liver is the primary storage site for retinoids 
(i .e . vitamin A and its derivatives) in mammels . The liver stores 
retinoids within lipid droplets in hepatic stellate cells (HSCs), 
thought to be the primary fibrogenic hepatic cell . Abundant lit-
erature has demonstrated that liver injury leads to reduced ret-
inoid content . It remains unknown, however, whether retinoid 
loss causes liver injury and/or fibrosis or if it is a secondary 
event . We hypothesized that if retinoic acid (RA) is pathogenic 
in HSC activation and fibrogenesis, then loss of the enzyme 
responsible for approximately 70% of RA synthesis in the liver, 
aldehyde dehydrogenase 1 member A1 (ALDH1A1) a .k .a . 
retinaldehyde dehydrogenase 1 (RALDH1), should attenuate 
hepatic fibrosis . Methods: Heterozygous mice lacking exon 11 
of the ALDH1A1 gene, which leads to loss of its enzymatic func-
tion, were bred to yield ALDH1A1 null and control/wildtype 
(WT) mice . At 6 weeks of age, age/gender matched WT and 
ALDH1A1 null mice were gavaged with 8 doses of carbon tet-
rachloride (CCl4) (2 mL/kg in a 1:1 corn oil mix) over 6 weeks 
to induce chronic liver injury . Livers were fixed and sectioned 
four days after the last dose of CCl4 . Morphometric analysis of 
fibrosis was performed by quantifying collagen with picrosirius 
red staining using ImageJ software . Fibrosis was expressed as 
percent area +/- standard error of the mean and statistical sig-
nificance was determined using the Wilcoxon-signed rank test . 
Lastly, collagen and alpha smooth muscle actin (a-SMA) levels 
normalized to beta-actin from HSCs isolated and cultured for 
4 days from matched WT and ALDH1A1 null littermates were 
qauntified by realtime RT-PCR . Fold expression differences 
between ALDH1A1 null normalized to WT cells were deter-
mined by the delta-delta-CT method and statistical significance 
was determined using the Wilcoxon-signed rank test . Results: 
Morphometric analysis revealed bridging fibrosis with 6 .1% 
+/- 0 .4% collagen content in WT compared to 4 .3% +/- 0 .4% 
in ALDH1A1 null livers (n>6, p=0 .02), which showed septal 
fibrosis . HSCs from WT and ALDH1A1 null animals showed no 
difference in collagen (1 vs 1 .2 p=0 .08) and a-SMA (1 vs 1 .8 
p=0 .15) expression . Conclusions: ALDH1A1 enzymatic func-
tion appears to regulate fibrogenesis in vivo and may represent 
a novel antifibrotic approach . Isolated HSCs from ALDH1A1 
null mice, however, do not show decreased expression of fibro-
genic markers suggesting this effect is HSC-independent . Fund-
ing Source: The work was supported by an F32DK105842 (LJ) 
and R01DK057830 (DR) .
Disclosures:
Don C . Rockey - Advisory Committees or Review Panels: Novartis; Grant/
Research Support: Gilead, Actelion, Connatus, Galectin
The following people have nothing to disclose: Loretta Jophlin

1693
Correlation of Cytoglobin Level in Stellate Cells with 
Promotion or Attenuation of Liver Fibrosis and Cancer in 
Mice
Thuy T. Le1, Tuong Thi Van Thuy1, Hoang Hai1, Katsutoshi Yoshi-
zato2, Norifumi Kawada1; 1Department of Hepatology, Osaka 
City University, Osaka, Japan; 2Academic Advisor’s Office, Phoe-
nixBio Co.Ltd., Hiroshima, Japan, Osaka, Japan
Cytoglobin (Cygb), the newest member of the globin family, 
was discovered in 2001 as a protein expressed uniquely in 
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hepatic stellate cell (HSCs) . Previously, we showed that: (i) 
CYGB is expressed in the HSCs of intact human livers and 
reduced in NASH and HCC patients; (ii) loss of Cygb pro-
moted liver fibrosis and cancer with either diet or chemical 
treatment via increased reactive oxygen/nitrogen species 
(ROS/RNS); and (iii) anti-oxidant treatment inhibited these 
phenotypes . Aim: To determine the role of the Cygb/ROS/
RNS axis in liver fibrosis in normal conditions and a steato-
hepatitis model . Methods: The phenotypes of Cygb-deficient 
mice (Cygb-/-) and HSC-specific Cygb-overexpressing mice 
(CygbHSC-TG, 10 copies) were observed until 2 years of age . 
In parallel, Cygb-/-, CygbHSC-TG, and wild-type mice (WT) 
were treated with a choline deficient-amino acid-defined diet 
(CDAA) for 8–32 weeks . A subset of mice was treated with 
NG-monomethyl-l-arginine (l-NAME) at a dose of 0 .01 mg/mL 
in drinking water . Histopathology, gene expression, intracellu-
lar signaling pathways, and oxidative stress conditions were 
analyzed . Results: Of the Cygb-/- mice age 1–2 years, 71 .3% 
(82/115) spontaneously exhibited abnormalities and devel-
oped cancer in multiple organs, including the liver, compared 
with 5 .8% (4/68) of WT (p<0 .0001) . The nitric oxide metab-
olite concentrations in serum and urine increased significantly 
in Cygb-/- mice, resulting in robust expression of nitrotyrosine 
protein adducts, which was reversed by l-NAME treatment . 
Primary HSCs isolated from Cygb-/- mice (HSCCygb-null) were 
pre-activated, based on a marked increase in ROS production, 
and fibrosis, chemokine, and cytokine-related gene expression 
compared with HSCCygb-WT or HSCCygb-TG . Similar results were 
seen when primary HSCCygb-WT were treated with siCygb . By 
contrast, HSCCygb-null treated with 100 μg/mL of recombinant 
human CYGB for 72 hours showed marked reductions in αSMA 
mRNA and protein expression and maintained their quiescent 
morphology . In the steatohepatitis model, 16-week CDAA treat-
ment induced marked inflammation, fibrosis, and prominent 
expression of γ-H2AX, a marker of oxidative stress-related DNA 
double-stranded breaks, but downregulated the oxidative phos-
phorylation pathway (p<0 .00001) in Cygb-/- livers, less in WT, 
and least in CygbHSC-TG mice . Interestingly, 100% of Cygb-/- 
mice fed CDAA developed liver cancer versus no tumors in WT 
controls . Conclusion: CYGB may control ROS/RNS production 
in the chronically inflamed liver and provide important insights 
into the role of CYGB expressed in HSCs in liver homeostasis, 
fibrosis, and cancer development .
Disclosures:
Norifumi Kawada - Grant/Research Support: Chugai; Speaking and Teaching: 
MSD, BMS, Gilead, Abbvie
The following people have nothing to disclose: Thuy T . Le, Tuong Thi Van Thuy, 
Hoang Hai, Katsutoshi Yoshizato

1694
Hepatic stellate cell Yes-associated protein 1 (Yap1) is 
necessary for liver regeneration
Richard T. Premont, Marzena Swiderska-Syn, Mark Jewell, Anna 
Mae Diehl; Division of Gastroenterology, Duke University Medical 
Center, Durham, NC
Background: The Yes-associated protein 1 (Yap1) is a transcrip-
tion regulator that is the target effector for the Hippo signaling 
pathway, which integrates cell density information to regulate 
cell growth and organ size . In the liver, overexpression of 
active Yap1 or dysregulation of Yap1 in hepatocytes promotes 
a hepatoblast phenotype and results in liver cancer, but the role 
of native Yap1 is less well understood . A recent report showed 
that Yap1 is required for hepatic stellate cell (HSC) activa-
tion and fibrosis . We have recently demonstrated that nuclear 
Yap1 is found in rare a-smooth muscle actin (a-SMA)-staining 

cells even in normal liver, but these Yap1/a-SMA co-staining 
cells rapidly increase in the first hours after partial hepatec-
tomy (PH), long prior to the appearance of nuclear Yap1 in 
hepatocytes (Swiderska-Syn et al, 2016, Hepatology In Press 
PMID:26970079) . We proposed that these early Yap1-pos-
itive activated HSC might trigger more widespread changes 
in the regenerating liver . Aims: The goal of this project is 
to determine the importance of Yap1 activity specifically in 
activated HSC to proper regeneration of the liver . Methods: 
Smooth muscle actin-CreERt2 driver mice expressing tamoxi-
fen (TMX)-regulated Cre recombinase in activated HSC were 
crossed with Yap1/flox mice to generate Cre+;Yapflox/flox and 
Yap1flox/flox littermate mice . Males at 9-12 weeks of age were 
subjected to 70% PH and harvested 48 hours later at the peak 
time of hepatocyte DNA synthesis . To activate Cre recombi-
nase, mice were injected i .p . with 2 mg of TMX in olive oil, 
or with oil vehicle only, on days -5, -3, -1 and +1 relative to 
PH . Quiescent and regenerating liver were examined for gene 
expression changes . Results: Activated HSC accumulated in the 
livers of control mice after PH but this was significantly inhib-
ited by TMX-mediated deletion of Yap in activated HSC, as 
evidenced by ~75% reductions in expression of the activated 
HSC markers desmin and a-SMA (both p < 0 .05 vs . controls) . 
Loss of activated HSC was accompanied by 90% suppression 
of collagen gene expression (p < 0 .001), reduced expression 
of the Yap-regulated growth factors CTGF and survivin (both 
p < 0 .05) and dramatic loss of hepatoblast markers (<90% 
reduction in Lgr5, p <0 .05) . Induction of cyclin D1 (a cell cycle 
gene required for hepatocyte regeneration) was eliminated 
(p< 0 .05) . Conclusion: After PH, Yap1 is required for stellate 
cell activation, and activated stellate cells are necessary to 
program an effective regenerative response in the hepatocyte 
compartment .
Disclosures:
The following people have nothing to disclose: Richard T . Premont, Marzena 
Swiderska-Syn, Mark Jewell, Anna Mae Diehl

1695
Disruption of Heat Shock Transcription Factor 1 (HSF1) 
reveals its essential role in protection from liver inflam-
mation and fibrosis 
Asmita Choudhury, Arlene Lim, Pranoti Mandrekar; Medicine, Uni-
versity of Massachusetts Medical School, Worcester, MA
Background/Aims: Liver inflammation and fibrosis is one of the 
leading causes associated with significant mortality worldwide . 
Various etiologies including alcohol and NAFLD contribute to 
the development of steatohepatitis and fibrosis via induction 
of oxidative stress . Heat shock factor 1 (HSF1), induced by 
oxidative stress, plays a role in metabolism, inflammation and 
malignancy . The function of HSF1 in the pathophysiology of 
liver diseases is still unknown . Earlier studies from our group 
show that HSF1 is activated during chronic alcohol exposure 
and can regulate macrophage inflammatory responses . Here 
we hypothesize that HSF1 prevents liver inflammation and 
fibrosis via inhibition of macrophage and hepatic stellate cell 
(HSC) activation . Methods: HSF1 deficient (HSF1-/-) mice and 
corresponding wild type littermates (WT) were subjected to two 
models of liver fibrosis 1) chronic multiple binge model of alco-
hol for 7 weeks and 2) CCl4 treatment for 6 weeks . Liver injury 
was assessed by serum ALT . Pro-fibrogenic markers α-SMA 
and α1-(I)-collagen were analyzed and confirmed by Sirius 
Red staining . Liver macrophage activation was assessed by 
pro-inflammatory cytokines . In vitro mechanistic studies were 
performed using HSC cell line, LX-2 . To confirm the protective 
role of HSF1 pharmacological activation of HSF1 was carried 
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out using 17-DMAG, followed by TGFβ treatment and analysis 
of α-SMA, procollagen and collagen . Results: Alcohol admin-
istration and CCl4 intoxication in mice lead to an increased 
expression (p=0 .009) of HSF1 and target genes, HSP90AA1 
(p=0 .007) and HSPA1A (p=0 .0004) . Liver injury and fibrosis 
was higher in HSF1-/- compared to WT littermates as reflected 
by elevated serum ALT, pro-fibrogenic markers, α1-(I)-colla-
gen (p<0 .05) and activated HSC marker, α-SMA (p<0 .02) . 
Interestingly, HSF1 target genes in knockout mice were dif-
ferentially expressed . While hsp47 and hsp90AA1 mRNA 
was significantly increased, hsp70 was reduced (p<0 .001) 
during fibrosis in HSF1KO mice . Expression of tissue inhibitor 
of metalloproteinase-1 (TIMP-1) was elevated, whereas matrix 
metalloproteinases MMP-8 and MMP-13 was decreased in 
fibrotic HSF1-/- livers . Pro-inflammatory cytokine MCP1 was 
upregulated (p<0 .04) in fibrotic HSF1-/- livers, without signifi-
cant changes in TGFβ . LX-2 cells treated with pharmacological 
activator of HSF1, 17-DMAG resulted in decreased levels of 
TGFβ mediated α1-(I)-collagen and procollagen (p=0 .0071) . 
Conclusion: These studies support our hypothesis that HSF1 
confers protection and prevents inflammatory and fibrogenic 
responses in the liver . Further pharmacological activation of 
HSF1 prevents fibrogenic activation of stellate cells .
Disclosures:
The following people have nothing to disclose: Asmita Choudhury, Arlene Lim, 
Pranoti Mandrekar

1696
Caveolin-1 targets lipid droplets formation in human 
hepatic stellate cells
Hiroaki Yokomori1, Wataru Ando2, Masaya Oda3; 1Internal 
Medicine, Kitasato University Medical Center, Saitama, Japan; 
2Department of Clinical Pharmacy, School of Pharmacy, Kitasato 
University, Tokyo, Japan; 3Organized Center of Clinical Medicine, 
International University of Health and Welfare and Sannou Medi-
cal Center, Tokyo, Japan
Background and aims: Caveolin (CAV)s regulate the intracellu-
lar transport of cholesterol in a complex process involving cav-
eolae, the endoplasmic reticulum (ER), and the Golgi complex . 
Recent studies have revealed that lipid droplet (LDs) are a major 
contributor not only to lipid homeostasis but also to diverse cel-
lular functions . Hepatic stellate cells (HSCs) are the central site 
for retinoid storage in the liver and consequently, in the body . 
This study was designed to elucidate the ultrastructural localiza-
tions and changes in CAV-1 expressions within human HSCs 
during the progression of liver cirrhosis (LC) . Materials and 
methods: Immunohistochemistry (IHC) was used to examine 
CAV-1 in liver sinusoids in normal control liver and hepatitis 
C-related LC liver specimens . To discriminate cells expressing 
CAV-1, dual staining was used as a marker for endothelial cells 
(ECs) and for HSCs . According to immunoelectron microscopy 
(IEM), we used a modified perfusion–fixation method to fix the 
structures of organelles and molecules in their in vivo positions . 
Results: In control liver tissue, CAV-1 was found to be localized 
on caveolae mainly in hepatic arterial, portal endothelial cells 
of the portal tract . In hepatic sinusoids, CAV-1 was localized 
predominantly in HSCs around zones 2–3 and some liver sinu-
soidal endothelial cells (LSECs) in dual IHC . Those of CAV-1 
containing segregated neutral lipids were found by IEM to 
be consistent with the formation of membrane-enclosed lipid 
rich structures by CAV-1 coated vesicles, some endoplasmic 
reticulum (ER), and caveolae on plasma membranes of HSCs 
around zones 2–3 . Moreover, those of CAV-1 were observed 
in the rim of low-density LD in small clusters around zones 
1–2 . In LC liver tissue, overexpressions of CAV-1 were evident 

mainly for sinusoidal lining cells in the peripheral regions of 
regenerating nodules by IHC . Overexpression was observed 
mainly in proliferating capillary endothelial cells (ECs), LSECs, 
and some HSCs in dual IHC . They were observed mainly on 
ER membranes and some caveolae of plasma membranes in 
HSCs in IEM . Conclusions: In control liver, CAV-1 molecules 
reach neutral LDs lateral caveolae by the endocytotic route . In 
cirrhotic liver, CAV-1 molecules are presumably inserted into 
the cytoplasmic leaflets of ER membranes . The CAV-1 is thought 
to move to LDs . This putative CAV-1 dependence on transport 
appears to be indispensable for maintaining the LDs of HSCs .
Disclosures:
Wataru Ando - Grant/Research Support: Tosoh Corporation
The following people have nothing to disclose: Hiroaki Yokomori, Masaya Oda

1697
Th2-polarization of CD4+ T-cells is locally induced and 
drives liver fibrogenesis
Johanna Reissing, Daniela Kroy, Pavel Strnad, Marie-Luise Berres, 
Christian Trautwein, Henning W. Zimmermann; Medical Depart-
ment III, Uniklinik Aachen, Aachen, Germany
Background and aims: Liver fibrosis arises in the course of 
chronic inflammation following mechanisms that are well-con-
served across different etiologies . CD4+ T-cells are key players 
in the orchestration of immune response. In numerous organs 
Th2-polarized GATA3+ CD4+ T-cells have been demonstrated 
to drive fibrosis through the release of profibrogenic cytokines 
such as IL-13 . In the liver Th2-cells can perpetuate matrix deposi-
tion in archetypical Th2-diseases, however, it is unclear whether 
the Th2-fibrosis paradigm can be applied to antigen-indepen-
dent entities, as well . We aimed at investigating whether Th2 
pathways are generally activated in chronic liver inflammation . 
Methods: Whole human liver tissue was obtained from explants 
during transplantation and tumor resection . Quantitative PCR 
was performed to study expression of Th2-associated genes . 
Hepatic CD4+ T-cells were isolated and analyzed accordingly . 
Using cell lines of different liver resident cells in vitro interaction 
with CD4+ T-cells under different stimuli was investigated in 
order to unravel putative mechanisms of local Th2-induction . 
Furthermore, origin and release of Th2-stimulating cytokines 
including IL-33 was assessed in vitro and in situ . Beside this 
we analyzed the secretome and proteome of IL33 stimulated 
CD4+ T-cells . Various animal models were used to confirm 
the observations in vivo . Results: Th2-genes are critically reg-
ulated in liver fibrosis and cirrhosis largely independent of 
underlying liver disease . In line, primary hepatic CD4+ T-cells 
display a Th2-like phenotype, paralleled by elevated serum 
levels of IL-4, IL-13, IL-25, IL-33 and TSLP . Hepatic Il33 and its 
receptor St2 show stage-dependent upregulation . Immunofluo-
rescence revealed intimate cross-talk between GATA3+ T-cells 
and hepatic macrophages and stellate cells . Interestingly, FISH 
analysis could identify macrophages and biliary progenitor 
cells as a source of IL-33 . Congruently, mouse models with 
pronounced ductal reaction exhibited highest IL-33 expres-
sion . Besides IL-33, we observed reciprocal cell-cell interaction 
involving hepatocytes under inflammatory conditions leading 
to a Th2-shift in T-cells and consecutive activation/proliferation 
of hepatic stellate cells, partially dependent on IL-13 . More-
over, primary CD11b+ liver macrophages can also secrete 
Th2-cytokines upon stimulation . Conclusions: Our data indicate 
that Th2-polarized CD4+ T-cells are implicated in liver fibrosis . 
Local inflammatory environment due to soluble factors and cell-
cell contact favors a Th2-phenotype mainly through IL33 .
Disclosures:
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Christian Trautwein - Advisory Committees or Review Panels: Abbvie, MSD, 
BMS, Gilead, Bayer, AstraZeneca; Speaking and Teaching: Falk, MSD, Abbvie, 
BMS, Gilead
The following people have nothing to disclose: Johanna Reissing, Daniela Kroy, 
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1698
PlGF silencing ameliorates hepatic angiogenesis in mice 
with liver fibrosis induced by carbon tetrachloride
Xi Li1,2, Qunyan Yao1, Beli Xu1, Hongchun Liu1, Chuantao Tu1; 
1Gastroenterology and Hepatology, Shanghai Institute of Liver dis-
eases, Shanghai, China; 2Department of Geriatrics, Zhongshan 
Hospital, Fudan University, Shanghai, China
Background & aims: Placental growth factor (PlGF) is associated 
selectively with pathological angiogenesis, and PlGF blockade 
does not affect the healthy vasculature . The present study was 
aimed to assess the role of PlGF in liver fibrosis-associated 
angiogenesis and analyzed the effect of reducing the expres-
sion of PlGF by means of RNA silencing (siRNA) on hepatic 
angiogenesis in mice with liver fibrosis . Methods: Mice were 
induced liver fibrosis by carbon tetrachloride (CCl4) for eight 
weeks together with PlGF-siRNA or with nontargeting control 
siRNA . Liver fibrosis was determined by quantitation of Sirius 
red staining, histological fibrotic scoring, hepatic hydroxypro-
line content, and collagen type III expression . The activation 
of HSC was investigated by analysis of α-smooth muscle actin 
(α-SMA) expression in vivo and in vitro . Liver angiogenesis, 
macrophage infiltration, and hypoxia were assessed by way of 
CD31, F4/80, and hypoxia-inducible factor-1α immunostain-
ing or western blot respectively . Furthermore, the mRNA and 
proteins levels of proangiogenic and inflammatory cytokines 
factors, including vascular endothelial growth factor (VEGF), 
VEGF receptor 2 (VEGFR2), NRP-1, intercellular adhesion mol-
ecule-1 (ICAM-1), the interferon-inducible chemokine CXCL10, 
and CCL2 were analyzed by quantitative RT-PCR, Western 
blot, or immunohistochemistry . Results: We found that PlGF 
silencing significantly reduced hepatic inflammation, hepatic 
fibrosis, and inhibition the activation HSC . Moreover, mice 
with fibrosis treated with the PlGF silencing showed dimin-
ished hepatic microvessel density . In addition, PlGF silencing 
suppressed expression of CXCL10, MCP-1, ICAM-1, VEGF, 
VEGFR2, and NRP-1 . Conclusion: Our findings indicate that 
PlGF exerts strong fibrogenic and angiogenic effects in a 
model of experimental liver fibrosis . The amelioration of fibro-
sis-associated angiogenesis liver by PlGF knockdown suggest 
that targeting PlGF has therapeutic potential for chronic liver 
diseases associated with increased neoangiogenesis .
Disclosures:
The following people have nothing to disclose: Xi Li, Qunyan Yao, Beli Xu, Hong-
chun Liu, Chuantao Tu

1699
Functional analysis of a novel regeneration factor, 
Opioid growth factor receptor-like 1, that regulates 
both hepatic development and regeneration of injured/
fibrotic liver
Takayo Yanagawa1,3, Hideaki Sumiyoshi1,3, Yosuke Chiba1,2, 
Yuhei Suzuki1,2, Sachie Nakao1,3, Hiromi Chikada1,4, Akihide 
Kamiya1,4, Yutaka Inagaki1,3; 1Center for Matrix Biology and 
Medicine, Tokai University Graduate School of Medicine, Isehara, 
Japan; 2School of Engineering, Tokai University, Hiratsuka, Japan; 
3Depart ment of Regenerative Medicine, Tokai University Scholl of 
Medicine, Isehara, Japan; 4Department of Molecular Life Science, 
Tokai University Scholl of Medicine, Isehara, Japan
Background & Aims: We have previously identified opioid 
growth factor receptor like-1 (OGFRL1) as a novel G-CSF-in-
duced factor that not only suppresses fibrogenesis but also 
accelerates regeneration of fibrotic liver . Intrasplenic admin-
istration of OGFRL1-expressing cells into CCl4-treated fibrotic 
mice remarkably increased gene expression of a-fetoprotein 
and cell cycle-related factors such as cyclins after partial hepa-
tectomy . Since OGFRL1 is also expressed in the fetal liver, it 
may influence the development of fetal liver and regeneration 
of injured/fibrotic liver through mobilization of hepatic pro-
genitor cells (HPCs) . To elucidate the molecular mechanism 
responsible for the action of OGFRL1, we examined in the 
present study, localization of OGFRL1 expression in normal 
and fibrotic liver tissues as well as its changes during the 
regeneration process . We also characterized its functions in 
the growth and differentiation of fetal HPCs . Methods: Acute 
liver injury and fibrosis was induced by a single and repeated 
CCl4 administration, respectively . OGFRL1 expression was 
detected by immunohistochemistry with its specific antibodies 
we had prepared . Intracellular localization of OGFRL1 was 
examined by co-staining with antibodies recognizing a Golgi 
marker MG130 or autophagy-related proteins (p62 and LC3) . 
Fetal HPCs (Ter119-CD45-Dlk+) were isolated from fetal liver 
at dpc 13 .5 . After infection with a recombinant retroviral vec-
tor overexpressing OGFRL1, proliferation and phenotypical 
changes of HPCs were examined by a colony forming assay 
and microarray analysis, respectively . Results: OGFRL1 was 
not detected in normal adult liver before or after partial hepa-
tectomy . After a single CCl4 injection, OGFRL1 expression was 
detected transiently as characteristic dots in the perinuclear 
cytoplasm of zone 2 hepatocytes that surround the damaged 
hepatocytes in zone 3 . On the other hand, OGFRL1-express-
ing hepatocytes appeared along the fibrous septa following 
repeated CCL4 injections, and expanded towards the center 
of parenchyma after hepatectomy . OGFRL1 was co-localized 
with a Golgi marker MG130, but not with autophagy-related 
proteins . During embryonic development, strong OGFRL1 
expression was detected in the fetal liver tissue at dpc 13 .5 . 
When OGFRL1 was overexpressed in fetal HPCs dpc 13 .5, it 
accelerated the pathways of inflammation, immune response 
and wound healing, while it had no effect on the colony-form-
ing ability of HPCs . Conclusions: OGFRL1 is considered as a 
common regulator in the fetal liver development and regener-
ation of injured/fibrotic liver through HPC mobilization . It may 
be modified in the Golgi body or act as a component of Golgi 
apparatus .
Disclosures:
The following people have nothing to disclose: Takayo Yanagawa, Hideaki Sum-
iyoshi, Yosuke Chiba, Yuhei Suzuki, Sachie Nakao, Hiromi Chikada, Akihide 
Kamiya, Yutaka Inagaki
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Ganglioside GD3 acetylation contributes to hepatic stel-
late cell activation
Carmen Vallejo1,2, David Robles1,2, Anna Baulies1,2, Raquel 
Fucho1,2, Jose Fernandez-Checa1,2, Carmen Garcia-Ruiz1,2; 1Insti-
tuto Investigaciones Biomedicas Barcelona, CSIC, Barcelona, 
Spain; 2IDIBAPS and CIBEREHD, Barcelona, Spain
Hepatic stellate cells (HSC) activation to myofibroblast like phe-
notype is a crucial step in liver fibrogenesis . HSC activation 
cause extracellular matrix remodeling reflected in the accumu-
lation of specific types of collagen . Active HSC are refractory 
to apoptosis . Ganglioside GD3 is a glycosphingolipid synthe-
sized from GM3 by GD3 synthase that induces apoptosis by 
a dual mechanism involving mitochondrial targeting, eliciting 
mitochondrial membrane permeability transition, and inacti-
vation of NF-κB-dependent survival program . Recent findings 
have shown that GD3 acetylation by O-acetyl disialoganglio-
side synthase (OAcGD3S), which acetylates GD3 to 9- O-ace-
tyl GD3, antagonizes the proapoptotic actions of ganglioside 
GD3 . It has been reported that human cirrhotic liver exhibit 
increased expression of OAcGD3S . Therefore, the aim of the 
study was to investigate the status of GD3 acetylation during 
HSC activation, the susceptibility of HSC to GD3-mediated cell 
death and the role of OAcGD3S in HSC biology and activa-
tion . METHODS Eight weeks old male C57BL/6J mice were fed 
a 60% high fat diet enriched in 0 .5% with cholesterol (HFHC) 
from 1 week to three months . HSC from control and HFHC-
fed mice were analyzed for a-SMA, Col1A1 TGFb, PDGF, 
GD3 levels and OAcGD3S expression . HSC apoptosis was 
examined by TUNEL and caspase 3 activity . The impact of 
OAcGD3S silencing was examined in HSC activation . GD3 
immnuhistochemistry analyses and OAcGD3S expression was 
monitored in human biopsies from subjects with chronic liver 
disease . RESULTS Freshly isolated HSC from HFHC-fed mice 
exhibited increased expression of GD3 synthase and OAc-
GD3S compared to HSC prepared from mice fed chow diet . In 
vitro HSC activation (1-10 days) further enhanced the expres-
sion of both enzymes, but the levels were still higher in HSC 
isolated from HFHC-fed mice . Quiescent HSC were markedly 
sensitive to GD3-induced TUNEL and caspase 3 activity, and 
this susceptibility decreased in active HSC, correlating with 
the time-dependent appearance of 9-O-acetyl GD3 . This event 
paralleled the activation of HSC with increased expression 
of α-SMA, Col1A1, TGFβ and PDGF . Similar effects were 
observed in human LX2 cells, in which increased 9-O-acetyl 
GD3 levels correlating with enhanced profibrotic phenotype . 
OAcGD3S silencing in HSC increased ganglioside GD3 levels 
and ameliorated HSC transdifferentiation decreasing α-SMA, 
Col1A1, TGFβ and PDGF levels . Finally, liver samples from 
patients with fibrosis exhibited increased OAcGD3S and 
acetylated GD3 . CONCLUSION Targeting of OAcGD3S could 
be a new therapeutic target for the treatment of liver fibrosis by 
regulating the apoptotic potential of ganglioside GD3 .
Disclosures:
The following people have nothing to disclose: Carmen Vallejo, David Robles, 
Anna Baulies, Raquel Fucho, Jose Fernandez-Checa, Carmen Garcia-Ruiz

1701
LPS aggravates fibrosis only in the early onset but not in 
the end stage of liver fibrosis 
Su Suriguga1,3, Theerut Luangmonkong1,2, Emilia Bigaeva1, 
Dorenda Oosterhuis1, Henricus A. Mutsaers1, Geny M. Groothuis3, 
Peter Olinga1; 1Pharmaceutical Technology and Biopharmacy, 
University of Groningen, Groningen, Netherlands; 2Department of 
Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok, 
Thailand; 3Division of Pharmacokinetics, Toxicology and Target-
ing, Department of Pharmacy, University of Groningen, Gronin-
gen, Netherlands
Background Pathogen associated molecular patterns (PAMPs), 
e .g . lipopolysaccharide (LPS), are possible drivers of liver fibro-
sis via the gut-liver axis . This notion is supported by the fact that 
serum LPS concentrations are elevated during cirrhosis . How-
ever, human studies on how PAMPs promote liver fibrosis are 
scant . Therefore, we exposed healthy and cirrhotic human liver 
precision-cut liver slices (PCLS) to LPS to elucidate the role of this 
PAMP in the progression of liver fibrosis . Methods Healthy and 
cirrhotic human PCLS were incubated with or without LPS (5 μg/
ml) for 48h . Viability of the slices was assessed by measuring 
ATP content . Gene expression of the pro-inflammatory markers 
interleukin (IL)-8, IL-1β, IL-6, and several key fibrosis markers 
viz. procollagen1α1 (Col1α1), heat shock protein 47 (Hsp47), 
plasminogen activator inhibitor-1 (PAI-1), fibronectin-2 (FN-2) 
and transforming growth factor-β1 (TGF-β1) was assessed by 
qPCR . Results Both healthy and cirrhotic PCLS remained viable 
during culture (48h), which was not impacted by LPS treatment . 
During culture we observed a marked inflammatory response 
in both healthy and cirrhotic PCLS . Gene expression of IL-8 
and IL-6 was significantly increased in healthy PCLS, 87 .4- and 
63 .9-fold respectively; and in cirrhotic PCLS, 10 .9- and 67 .2-
fold respectively . Furthermore, in cirrhotic PCLS, IL-1β expres-
sion increased 15 .4-fold . Following LPS treatment, both healthy 
and cirrhotic PCLS showed a similar inflammatory response, 
with elevated gene expression of IL-8, IL-6 and IL-1β, in healthy 
PCLS: 10 .0-, 11 .2- and 40 .2–fold, and in cirrhotic PCLS: 3 .9-, 
7 .6- and 9 .2-fold respectively . Regarding fibrogenesis, gene 
expression of Col1α1 and TGF-β1 was upregulated during 
culture in healthy PCLS, 4 .8- and 6 .4-fold respectively; and 
in cirrhotic PCLS, 10 .0- and 8 .7-fold respectively . In addition, 
Hsp47, PAI-1 and FN-2 gene expression was solely elevated 
in healthy PCLS during incubation . Most importantly, LPS treat-
ment only exacerbated gene expression of the fibrosis markers 
in the healthy slices: Col1α1 2 .4-fold and TGF-β1 1 .8-fold . 
Conclusion Different vulnerability of healthy versus cirrhotic 
PCLS was found during LPS challenge . In healthy human PCLS, 
LPS aggravated both an inflammatory and fibrotic response, 
while LPS only elicited an inflammatory response in cirrhotic 
PCLS . Taken together, these findings suggest that LPS aggra-
vates fibrosis only in the early onset of liver fibrosis, but has no 
additional effect in the end stage of liver fibrosis .
Disclosures:
The following people have nothing to disclose: Su Suriguga, Theerut Luang-
monkong, Emilia Bigaeva, Dorenda Oosterhuis, Henricus A . Mutsaers, Geny M . 
Groothuis, Peter Olinga
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1702
Downregulated A-Kinase Anchoring Protein 12 
(AKAP12) in Sinusoidal Endothelium is Associated with 
Vascular Changes in Hepatic Fibrogenesis of Various 
Etiologies
Hye Shin Lee2, Soo Hyung Ryu3, Young-Hwa Chung1, Jinhyeok 
Choi2, Ji Hae Seo2, Ji-Hyeon Park2, Danbi Lee1, Myoung Kuk 
Jang4, Eunsil Yu5, Kyu-Won Kim2,6; 1Department of Internal Medi-
cine, University of Ulsan College of Medicine, Asan Medical Cen-
ter, Seoul, Korea (the Republic of); 2SNU-Harvard NeuroVascular 
Protection Research Center, College of Pharmacy and Research 
Institute of Pharmaceutical Sciences, Seoul, Korea (the Republic 
of); 3Internal Medicine, Inje University College of Medicine, Seoul 
Paik Hospital, Seoul, Korea (the Republic of); 4Internal Medicine, 
Hallym University College of Medicine, Kangdong Sacred Hospi-
tal, Seoul, Korea (the Republic of); 5Pathology, University of Ulsan 
College of Medicine, Asan Medical Center, Seoul, Korea (the 
Republic of); 6Molecular Medicine and Biopharmaceutical Sci-
ences, Graduate School of Convergence Science and Technology, 
and College of Medicine or College of Pharmacy, Seoul National 
University, Seoul, Korea (the Republic of)
Background and Aims: The sinusoidal endothelium undergoes 
pathological alterations such as angiogenesis and capillariza-
tion in hepatic fibrogenesis . However, molecular mechanisms 
underlying these vascular changes are largely unknown . It has 
been suggested that A-Kinase Anchoring Protein 12 (AKAP12) 
has a crucial suppressor role in angiogenesis . Thus, in the 
present study, we intend to examine whether the expression of 
AKAP12 is altered in the process of hepatic fibrosis . Methods: 
In mouse and human liver tissues with or without hepatic fibro-
sis, AKAP12 expression was determined by immunohistochem-
istry . To generate hepatic fibrosis in mice, TAA (thioacetamide) 
was injected intraperitoneally 3 times a week at a dose of 
150mg/kg for 8 weeks . Human liver tissues from a total of 28 
patients were subjected; 4 with normal histology and 2 each 
with various stages of hepatic fibrosis (portal fibrosis, peripor-
tal fibrosis, septal fibrosis and cirrhosis) of three different etiol-
ogies (HBV, HCV and NBNC) . Results: Immunohistochemical 
analysis revealed that AKAP12 was specifically expressed in 
sinusoidal endothelial cells of normal mouse liver . In the mouse 
model of hepatic fibrosis, AKAP12 expression was disap-
peared in capillarized vessels where αSMA-positive activated 
hepatic stellate cells were lining . The normal human liver tissues 
also displayed sinusoidal AKAP12 expression similar to the 
normal mouse liver . AKAP12 expression was markedly dimin-
ished in the livers of either HBV- or HCV-associated hepatic 
fibrosis from the early stage (portal fibrosis) to cirrhosis . It was 
noteworthy that sinusoidal AKAP12 expression was markedly 
decreased not only in the fibrotic areas but also in non-fibrotic 
regions of the liver with HBV- or HCV-associated hepatic fibro-
sis . Interestingly, however, the pattern of AKAP12 expression 
in the livers of patients with NBNC hepatitis was different from 
HBV- or HCV-associated hepatic fibrosis; hepatic endothelial 
AKAP12 expression was downregulated only in fibrotic area 
and not in non-fibrotic areas . Conclusions: It is suggested that 
AKAP12 is downregulated and affects vascular responses to 
fibrogenic stimuli from the early stage of hepatic fibrogenesis, 
and that its expression pattern is different in relation to the eti-
ology of hepatic fibrosis .
Disclosures:
The following people have nothing to disclose: Hye Shin Lee, Soo Hyung Ryu, 
Young-Hwa Chung, Jinhyeok Choi, Ji Hae Seo, Ji-Hyeon Park, Danbi Lee, 
Myoung Kuk Jang, Eunsil Yu, Kyu-Won Kim

1703
Combination therapy with mesenchymal stem cells and 
macrophages from bone marrow shows favorable out-
come in mouse CCl4-induced liver cirrhosis model
Yusuke Watanabe, Atsunori Tsuchiya, Yuichi Kojima, Satoshi 
Seino, Kenya Kamimura, Masaaki Takamura, Hirokazu Kawai, 
Satoshi Yamagiwa, Shuji Terai; Division of Gastroenterology and 
Hepatology, Graduate school of Medical and Dental Sciences, 
Niigata University, Asahimachidori, Chuo-ku, Japan
Background and Aims: Although we previously developed a 
cell therapy for decompensated liver cirrhosis by autologous 
bone marrow injection in humans, and revealed effectiveness 
of this therapy, the mechanism underlying improvement of liver 
fibrosis and liver regeneration was not elucidated . Recently, 
cultured mesenchymal stem cells (MSCs) and macrophages 
from heterogeneous bone marrow have attracted attention as 
cell sources for the treatment of liver cirrhosis . In this study, we 
aimed to elucidate the difference and therapeutic effect of these 
cells both in vitro and in vivo . Methods: We cultured MSCs 
under hypoxic condition, and macrophages in the presence 
of macrophage-colony stimulating factor from mouse bone 
marrow cells, and compared mRNA expression in these cells . 
Changes in mRNA expression in MSCs and macrophages after 
three days of culture in the presence of sera from CCl4-dam-
aged mice were analyzed by real-time PCR . The liver cirrhosis 
model mice were developed from adult mice over a 12-week 
period by intraperitoneal injection with CCl4 twice weekly . At 
8 weeks, only MSCs (1 × 106 cells/mouse), only macrophages 
(1 × 106 cells/mouse), or a mixture of the two (5 × 105 cells/
mouse) was injected into CCl4-damaged mice; at 12 weeks, 
the amount of fibrosis, gene expression in liver, and liver func-
tion were analyzed . Results: We successfully cultured highly 
enriched (more than 92%) MSCs and macrophages from the 
mice bone marrows . In MSCs, anti-fibrotic factors (MMP-2, 13) 
and chemoattractants (SDF-1) were strongly expressed, and 
after adding the sera from CCl4-damaged mice, MMP-13, SDF-
1, and anti-inflammatory factors (e .g ., IL-10) were upregulated . 
In macrophages, anti-fibrotic factors (MMP-8, -9, -12, and 
-13), IL-10, proregenerative factors (HGF, VEGF, and OSM), 
and chemoattractants (e .g ., CCL2 and CXCL2) were strongly 
expressed, and after adding the sera from CCl4-damaged 
mice, MMP-8, -9, VEGF, OSM, IL-10, CCL2, and CXCL2 were 
upregulated . Amelioration of liver fibrosis and decrease in 
ALT and ALP levels were observed in all the groups; however, 
they were most effective in the mixed-cells group, with stronger 
expression of MMP-8, -9, -13, HGF, VEGF, and OSM in the 
liver after cell injection . Conclusions: MSCs and macrophages 
from bone marrow are attractive cell sources, which perform 
multiple functions and possibly possess plasticity . Combination 
therapy with these two cell types yielded the best outcome for 
improvement of liver fibrosis and liver regeneration . Elucidating 
the interactions between MSCs and macrophages would be 
necessary to highlight the essential strategies for development 
of new cell therapies for liver cirrhosis .
Disclosures:
The following people have nothing to disclose: Yusuke Watanabe, Atsunori 
Tsuchiya, Yuichi Kojima, Satoshi Seino, Kenya Kamimura, Masaaki Takamura, 
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Frequency and Profile of decompensation in cirrhotics 
with Hepatic Venous Pressure Gradient below 10 mm 
Hg: Need to redefine CSPH
Ankit Bhardwaj1, Ankur Jindal2, Guresh Kumar1, Ajeet S. 
Bhadoria1, Manoj Sharma2, Rakhi Maiwall2, Lovkesh Anand2, 
Saggere M. Shasthry2, Ashok Choudhary2, Kapil D. Jamwal2, Shiv 
K. Sarin2; 1Clinical Research, ILBS, New Delhi, India; 2Hepatol-
ogy, ILBS, New Delhi, India
Introduction : Clinically significant portal hypertension (CSPH) 
[defined by Hepatic venous pressure gradient (HVPG) >10 mm 
Hg] is considered most important predictor of clinically signif-
icant portal hypertension (CSPH) and development of esopha-
geal varices (EV) and hepatic decompensation . However, many 
cirrhotics exhibit varices and ascites despite HVPG <10 mm 
Hg . The natural history, rate and predictors of decompensation 
in these patients are largely unknown . Patients and Methods: 
We prospectively studied patients who underwent HVPG mea-
surement between January 2010 to December 2015, at the 
Hepatic hemodynamic lab with reference to presence/develop-
ment of hepatic decompensation as per Baveno stages (ascites, 
variceal hemorrhage or hepatic encephalopathy), EV and por-
tal hypertensive gastropathy (PHG) . Patients were followed-up 
to determine the rate of new decompensation, change in HVPG 
and predictors of decompensation . Results: Of 3195 cirrhot-
ics who underwent HVPG measurement during the period 
[Mean (±SD) age: 51 .25 ± 11 .72 years, 80 .8% males, 31 .6% 
alcoholic cirrhosis], 604 (18 .9%) at baseline had HVPG <10 
mm Hg . Of the later, 167(27 .6%) at presentation had clini-
cal decompensation (Baveno III-18%, Baveno IV- 9 .6%) and 
each mm increase in HVPG at baseline >6 mmHg showed 
an increase in the rate of decompensation by 4 .7%(95% CI, 
1 .03-1 .06, P=0 .0001) . Rate of hepatic decompensation was 
lower in patients with HVPG <10mm Hg than HVPG >10 mm 
Hg (5 .4% over a median duration of 16 .5 ± 8 .6 months versus 
20 .7% over duration of 14 .5 ± 7 .2 months, P=0 .021) . On 
KM analysis, at the end of 24 and 36 months, higher decom-
pensation was noted in cirrhotics with HVPG >10 (26 .2% 
and 32 .1%) as compared to <10mmHg (9 .1% and 10 .1%) 
(p<0 .001) . Moreover, presence of large EV [Odd’s ratio; OR: 
6 .2(95%CI: 1 .84-21 .18)] and HVPG >10mm Hg predicted 
first clinical decompensation in a compensated cirrhotic . On 
repeat HVPG (n=482) measurement after a follow up of 20 .7 
months, for every ±1mm change in HVPG from baseline led 
to ±5% change in rate of decompensation [r=0 .825(95%CI: 
0 .696-0 .95)] . Conclusions: Over one-fourth cirrhotics develop 
clinical decompensation despite an HVPG <10mm Hg . The risk 
of decompensation progressively increases beyond HVPG ≥6 
mm Hg . Therefore, the hemodynamic threshold of HVPG >10 
mm Hg to define CSPH is high and imprecise and attempts to 
reduce portal pressure should be initiated at a much lower level 
to prevent development of complications of PHT .
Disclosures:
The following people have nothing to disclose: Ankit Bhardwaj, Ankur Jindal, 
Guresh Kumar, Ajeet S . Bhadoria, Manoj Sharma, Rakhi Maiwall, Lovkesh 
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1705
The Usefullness of WFA–M2BP for predicting gastro-
esophageal varices and liver related events in HCV-re-
lated cirrhosis.
Tsuguru Hayashi, Nobuharu Tamaki, Masayuki Kurosaki, Namiki 
Izumi; Department of Gastroenterology and Hepatology, Musash-
ino Red Cross Hospital, Tokyo, Japan
«Background» Serum WFA–M2BP is a novel, noninvasive 
glycobiomarker to assess liver fibrosis . We investigated the 
value of WFA–M2BP to predict the presence of gastroesopha-
geal varices(GEV) and liver related events in cirrhosis patients . 
«Method» Serum WFA–M2BP was measured in 151 HCV-re-
lated cirrhosis . The presence of GEV was assessed by endos-
copy . The grade of GEV was classified into no varices, small 
varices and large varices according to AASLD guideline . The 
diagnostic accuracy of WFA–M2BP, Fib4 index, APRI, plate-
let counts and AAR to predict GEV was compared by ROC 
analysis . The relationships between serum WFA–M2BP lev-
els and development of liver related events was prospectively 
observed from the day of WFA–M2BP measurement .  «Results» 
Serum WFA–M2BP levels correlated with the grade of GEV(no 
varices:3 .5±3 .1COI, small varices:8 .1±5 .2COI, large var-
ices:11 .6±4 .2COI, respectively P0 .001) . The AUROC of 
serum WFA–M2BP to predict the presence of GEV was 0 .9 . 
The optimal cut off value was 5 .9COI (sensitivity, specificity, 
positive predictive value and negative predictive value was 
88%, 80%, 84% and 83%, respectively) . This AUROC was 
higher than those of Fib4 index, APRI, platelet counts and 
AAR(0 .80, 0 .77, 0 .79 and 0 .69, respectively) . The AUROC 
of serum WFA–M2BP to predict large GEV was 0 .89 . The 
optimal cut off value of WFA–M2BP to predict large GEV was 
7 .0 COI (sensitivity, specificity, positive predictive value and 
negative predictive value was 79%, 89%, 91% and 78%, 
respectively) . The AUROC of WFA–M2BP was higher than 
those of Fib4 index, APRI, platelet counts and AAR(0 .82, 
0 .81, 0 .82 and 0 .63, respectively) . This diagnostic perfo-
mace of WFA–M2BP was best in the serum marker . Thus, the 
development of liver related events was significantly high in 
patients with WFA–M2BP7 .5(12%/200days) compared to 
WFA–M2BP7 .5(0%/200days) (P0 .01) . The difference viewed 
even after stratification by Child-Pugh class . The incidence of 
liver related events in WFA–M2BP7 .5 vs WFA–M2BP7 .5 was 
10%/300day vs 0%/300day in Child-Pugh class A (P0 .002) . 
In multivariate analysis, WFA–M2BP7 .5 was independent risk 
factor for development of liver related events and hazard ratio 
was 9 .4(95%CI:1 .0-85 .1, P0 .04) . «Conclusion» Measurement 
of Serum WFA–M2BP is noninvasive and could predict the 
presence large GEV and subsequent, development of liver 
related events in HCV-related cirrhosis with high accuracy .
Disclosures:
The following people have nothing to disclose: Tsuguru Hayashi, Nobuharu 
Tamaki, Masayuki Kurosaki, Namiki Izumi



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 843A

♦ Denotes AASLD Presidential Poster of Distinction

1706
Long-term proton pump inhibitor therapy improves sur-
vival in liver cirrhosis patients with variceal bleeding:
A single center prospective study
Sang Hoon Kwon1, Jun Sik Yoon1, Jun Seob Lee1, Hyeong Seok 
Kim1, Yu Rim Lee1, Young-Oh Kweon1, Won Young Tak1, Soo 
Young Park1, Se Young Jang1, ShanShan Wang2, Keun Hur3, Eun 
Hye Lee3, Da Yeon Jung3, Gyeonghwa Kim3, YongHun Choi3, 
Jung Gil Park4, Heon Ju Lee5, Hyun Young Woo6, Jeong Heo6; 
1Department of Gastroenterology and Hepatology, Kyungpook 
National University Hospital, Daegu, Korea (the Republic of); 
2Graduate School of Medicine, Kyungpook National University, 
Daegu, Korea (the Republic of); 3Department of Biochemistry and 
Cell Biology, Kyungpook National University School of Medicine, 
Daegu, Korea (the Republic of); 4Department of Internal Medicine, 
CHA University, CHA Gumi Medical Center, Gumi, Korea (the 
Republic of); 5Department of Gastroenterology and Hepatology, 
Yeungnam University Hospital, Deagu, Korea (the Republic of); 
6Department of Gastroenterology and Hepatology, Pusan national 
University Hospital, Busan, Korea (the Republic of)
Background and aim : Proton pump inhibitor (PPI) is widely used 
in patients with cirrhosis . There have been debating reports on 
PPI therapy in liver cirrhosis . We investigated the impact of 
long-term PPI therapy on overall survival and incidence of infec-
tion in liver cirrhosis patients with variceal bleeding . Patients 
and Method : We prospectively enrolled consecutive patients 
with gastroesophageal variceal bleeding from 2007 to 2013 . 
Patients were followed-up in 3 months intervals with either PPI 
therapy or off-PPI therapy . Primary endpoint was overall sur-
vival . Cox’s regression model was used to determine factors 
associated with survival and infection . Result : Among 348 
patients, 175 (50 .3%) were under long-term PPI therapy and 
173 (49 .7%) were not . Total 185 patients died and mortal-
ity was 80 (45 .7%) in PPI group and 105 (60 .7%) in off-PPI 
group . Survival curve between both groups shown significant 
difference (p=0 .002) . By multivariate analysis, model for end-
stage liver disease (MELD) score (p<0 .001, HR=1 .1 and 95% 
CI 1 .1-1 .2), Child-Pugh score (p<0 .001, HR=1 .3 and 95% CI 
1 .2-1 .4), infection (p=0 .019, HR=1 .7 and 95% CI 1 .1-2 .6), 
hepatocellular carcinoma (p<0 .001, HR=2 .9 and 95% CI 2 .1-
4 .0), varix size (p=0 .041, HR=1 .0 and 95% CI 1 .011-1 .038), 
PPI therapy (p<0 .001, HR=0 .5 and 95% CI 0 .4-0 .7) were 
independent predictors of survival . Among identified death, 
bleeding was most common cause of death in PPI (38 .1%) and 
off-PPI (47 .5%) groups . By subgroup analysis with bleeding 
death (n=44), most of the predicting factor was similar to all-
cause mortality Including PPI therapy . Otherwise, Infection was 
not associated (p=0 .267) with bleeding death . Incidence of 
infection between PPI (n=18, 10 .3%) and off-PPI (n=14, 8 .1%) 
was no significant difference (p= 0 .479) . Multivariate analysis 
shown that Child-Pugh score (p=0 .003, HR=1 .3 and 95% CI 
1 .1-1 .6) was independent predictor of infection and PPI ther-
apy was not (p=0 .342) . Conclusion : Long-term PPI therapy 
improved survival in liver cirrhosis patients with variceal bleed-
ing by reducing bleeding related mortality . Furthermore, PPI 
did not increase incidence of infection and severity of underly-
ing liver disease is most valuable predicting factor of infection .

Multivariate analysis for predicting factor of mortality in liver cir-
rhosis patients with variceal bleeding
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1707
Screening of oesophagogastric varices in virus-related 
compensated advanced chronic liver disease: Baveno VI 
criteria and beyond 
Giulia Tosetti1, Vincenzo La Mura2, Alessio Aghemo1, Pietro 
Lampertico1, Roberta D’Ambrosio1, Mauro Viganò3, Glenda 
Grossi1, Mirella Fraquelli1, Massimo Colombo1, Massimo Primi-
gnani1; 1Division of Gastroenterology and Hepatology, Fondazi-
one IRCCS Ca’ Granda Ospedale Maggiore Policlinico, University 
of Milan, Milan, Italy; 22Internal Medicine, Biomedical Science 
for Health, IRCCS, San Donato, University of Milan, Milan, Italy; 
3Division of Hepatology, Ospedale San Giuseppe, Università di 
Milano, Milan, Italy
Background: Recent consensus (Baveno VI) suggests the use 
of threshold values for Transient Elastography (TE) and plate-
let count for screening of oesophagogastric varices (OV) in 
virus-related compensated advanced chronic liver disease(cA-
CLD) . According to these criteria, patients with liver stiffness 
<20 kPa and/or platelet count >150,000/mm3 could safely 
avoid endoscopy because of a very low risk of varices requir-
ing prophylactic treatment . Aims: 1 . To assess the accuracy 
of Baveno VI criteria in a cohort of HBV and HCV cACLD 
patients undergoing endoscopic screening for varices . 2 . To 
assess the accuracy of less conservative threshold values for 
TE (<25KPa; < 30KPa) and platelet count (>125,000/mm3; 
> 100,000/mm3) . Methods: cACLD HCV and HBV viremic 
patients undergoing endoscopic screening for upper gastro-
intestinal varices were evaluated . Exclusion criteria were: TE 
unavailable or unsuccessful, current hepatocellular carcinoma 
or other neoplasm, portal vein thrombosis, previous liver 
decompensation, known OV, splenectomy, Interferon expo-
sure within one year . Laboratory data (within 6 months) and 
liver stiffness (within 12 months) were retrospectively collected . 
Results: 165 of 318 patients fulfilled inclusion criteria . Fourty-
three (26%) had varices; of these, 14 (8%), all with at least one 
criterion, had varices requiring prophylaxis . Baveno VI crite-
ria had 100% sensitivity and 100% negative predictive value 
with low specificity (26%) and positive predictive value (11%) . 
According to these criteria 42 (25%) patients could have safely 
avoided screening endoscopy . Other, less conservative criteria 
for TE (<25KPa or <30 KPa) and platelet count (>125,000/
mm3) could maintain the highest accuracy (100% sensitivity 
and 100% negative predictive value) and would have safely 
avoided endoscopy in 44% and 49% of patients, respectively 
(p < 0 .001 vs Baveno VI criteria) . However, further lowering 
the platelet count threshold to 100,000 would result in addi-
tional saving of endoscopies (up to 56% or 64% for <25 kPa or 
<30 kPa cutoff value), but 7% or 15% patients with large OV 
would have been missed, respectively . Conclusions: Baveno 
VI criteria to rule out OV requiring prophylaxis are valid and 
reproducible in viral-related cACLD and allow sparing 25% 
endoscopies . Less conservative threshold values for TE (up to 
<30 KPa) and platelet count (up to >125,000/mm3) could 
further spare up to 49% endoscopies without losing accuracy . 
These data need independent validation on larger cohorts of 
patients .
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1708
Management Of Refractory Variceal Bleed With Dan-
nis-Ella Stent In Patients With Acute On Chronic Liver 
Failure
Rakhi Maiwall, Kapil D. Jamwal, Guresh Kumar, Manoj Sharma, 
Ashok Choudhary, Ankur Jindal, SM Shashtry, Lovkesh Anand, 
Amrish Sahney, Shiv K. Sarin; Hepatology, ILBS, New Delhi, India
Background and Aims: Almost, 10% of the bleeding epi-
sodes are refractory to combination of vasoactive agent and 
endotherapy, and are associated with a mortality upto 50% . 
Severity of liver disease and high portal pressure are mainly 
responsible for it . TIPS can not be used in these patients due to 
high MELD score . Self-expandable DE stents could be an effec-
tive option for control of refractory variceal bleeds . Patients 
and Methods: ACLF patients (n=88, mean age 47 .3±10 .9 yr .) 
with refractory variceal bleeds received either DE stent (Gr . A, 
n=35) or continued with repeat endotherapy and vasoactive 
drug (Gr .B, n=55) Matching by propensity risk score (PRS) was 
done to avoid selection bias . Competing risk Cox regression 
analysis was done to identify event specific i .e . gastrointestinal 
bleed-related death . Results: Majority (78 .4%) of the patients 
were alcoholic with a MELD score of 45 .9±20 . Patients in the 
two groups had significant differences with respect to base-
line MELD and the CTP scores which were not evident in the 
PRS matched cohort . Control of initial bleeding (89% versus 
37%, p<0 .001) and bleed related death (26% versus 64%; 
p=0 .006) was significantly lower in the DE stent group as com-
pared to controls . In a multivariate competing risk Cox model, 
patients who underwent DE stenting had reduced mortality in 
both the pre-match (p=0 .004, HR 0 .24, 95%CI 0 .09-0 .64) 
and PRS-matched cohorts (p=0 .02, HR 0 .09, 95% CI 0 .01-
0 .74) . Conclusions: Self-expandable DE stents are very effec-
tive in control of refractory variceal bleeding and improved 
mortality in patients with severe liver failure .
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Vibration-Controlled Transient Elastography (VCTE) is 
Useful in Identifying Clinically Significant Portal Hyper-
tension in Patients with NASH Cirrhosis
Raj Vuppalanchi1, Manal F. Abdelmalek3, Eric Lawitz2, Peter G. 
Traber4, Adam E. Allgood4, Stephen A. Harrison5, Zachary D. 
Goodman6, Naga P. Chalasani1, Guadalupe Garcia-Tsao7,8; 
1Indiana University, Indianapolis, IN; 2Texas Liver Institute, San 
Antonio, TX; 3Duke Health, Durham, NC; 4Galectin Therapeutics 
Inc, Norcross, GA; 5Brooke Army Medical Center, San Antonio, 
TX; 6Inova Fairfax Hospital, Falls Church, VA; 7Yale Digestive Dis-
eases, New Haven, CT; 8VA-CT Healthcare System, West Haven, 
CT
Introduction: Portal pressure, as assessed by the hepatic venous 
pressure gradient (HVPG) is a validated predictor of the devel-
opment of complications of cirrhosis, particularly in patients 
with compensated viral /alcoholic cirrhosis where an HVPG 
≥10 mmHg predicts varices and decompensation and an 
HVPG ≥12 mmHg predicts variceal hemorrhage . However, 
measuring HVPG is invasive, expensive and requires special 
expertise . Aim: To examine the relationship between LSM by 
VCTE and HVPG in patients with compensated cirrhosis sec-
ondary to non-alcoholic steatohepatitis (NASH) . Methods: In 
an ongoing phase 2 multicenter trial of an antifibrotic agent 
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(GR-MD-02), patients with compensated NASH cirrhosis and 
portal hypertension (HVPG ≥ 6mmHg) (NCT02462967) who 
underwent both LSM and HVPG (measured within 4 weeks 
from each other at baseline) were included in this analysis . 
LSM was obtained using Fibroscan® 502 Touch while HVPG 
values were obtained from centrally-read HVPG tracings . Iden-
tifying patients with HVPG ≥10 mmHg or ≥12 mmHg was the 
primary interest . Results: Seventy four patients with mean age, 
BMI and MELD score of 59 ± 9 years, 34 ± 6 kg/m2 and 7 .2 
± 1 .3 respectively were eligible for this analysis . Their median 
(IQR, 25th-75th percentile) LSM was 25 .1 (18 .1-39 .4) kPa and 
median HVPG was 12 .0 (9 .0-15 .6) mmHg . There was signifi-
cant correlation between LSM and HVPG (r = 0 .4, P= 0 .001) . 
The median LSM in 49 patients with HVPG ≥10 mmHg was 
27 (21 .3-46 .9) kPa and the median LSM in 42 patients with 
HVPG ≥ 12 mmHg was 29 .9 (21 .7-50 .4) kPa . The AUROCs 
of LSM for identifying HVPG ≥10 mm Hg was 0 .73 (95% CI: 
0 .60-0 .85, P=0 .002) and for identifying ≥12 mm Hg was 
0 .74 (95% CI: 0 .62-0 .86, P= <0 .001) . The LSM cut-offs for 
identifying HVPG ≥10 and ≥12 mm Hg with 90% sensitivity 
were 15 .6 and 16 .7 kPa respectively . The LSM cut-offs for 
identifying HVPG ≥10 and ≥12 mm Hg with 90% specificity 
were 46 .1 and 48 .0 kPa respectively . Conclusion: In patients 
with compensated NASH cirrhosis, LSM by VCTE can non-in-
vasively identify NASH cirrhotics with HVPG ≥10 mmHg or 
≥12 mmHg .
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MELD-HE score: a new model to predict risk of mortality 
in variceal bleeding
Marika Rudler1, Nina Dib5, Nicolas Carbonell2, Philippe 
Mathurin6, Faouzi Saliba3, Ariane Mallat4, Julien Massard1, 
Jean-Louis Golmard1, Brigitte Bernard-Chabert7, Christophe 
Bureau8, Dominique Thabut1; 1Gastroterology and Hepatology, 
Pitie-Salpêtrière Hospital, Paris, France; 2Hôpital Saint-Antoine, 
Angers, France; 3Hopital Paul Brousse, Villejuif, France; 4Hôpital 
Henri Mondor, Créteil, France; 5CHU Angers, Angers, France; 
6CRHU Lille, Lille, France; 7CHU de REims, Reims, France; 8CHU 
de Toulouse, Toulouse, France
Background and aims: Early-TIPS placement improves rebleed-
ing and survival in patients with cirrhosis and acute variceal 
bleeding (AVB); it must be considered in Child-Pugh B (CPB) 
patients and active bleeding or Child-Pugh C 10-13 patients . 

However, a recent study has shown that a MELD-based score 
accurately predicted 6-week mortality and could therefore help 
to stratify patients . The aims of this study were: to assess if reca-
librated MELD-based score accurately predicted 6-week mortal-
ity in a prospective cohort of patients with AVB before the era 
of early-TIPS; to identify factors associated with 6-week mortal-
ity in CPB patients and in the whole population; to build a new 
score to predict mortality . Methods: Ancillary study of Baveno 
IV study including 249 cirrhotic patients with AVB in whom 
6-week survival was available . Results: 219 patients in whom 
6-week survival was available were analysed (Child-Pugh 
A/B/C=39/96/78) . Overall actuarial probability of survival 
at Day-42 was 84%, and was significantly better in Child-
Pugh A/B than in Child-Pugh C patients (Child-Pugh A=100%, 
Child-Pugh B= 93%, Child-Pugh C=65%, p<0 .0001) . In mul-
tivariate analysis, independent factors associated with mor-
tality were infection, HE, ascites, HCC, platelets count, INR, 
creatinine, bilirubin, albumin, and natremia . Recalibrated 
MELD-based score was accurate in predicting 6-week mortality 
(AUROC=0 .787), as well as MELD score (AUROC=0 .787) . In 
order to improve MELD score performance, we built a model 
including HE (MELD-HE): -4 .265 + 0 .1248*MELD+1 .1506 
HE . AUROC was 0 .847 . Using R2 Mc Fadden method to 
compare the scores, MELD score had the poorest performance 
(R2=2,5%) when compared to recalibrated MELD (R2=38,4%) 
and MELD-HE (54 .5%) . Conclusion: Recalibrated MELD-based 
score accurately predicted mortality in our prospective cohort 
and could help to stratify patients with AVB . MELD-HE had a 
better performance . Identification of patients with HE seems to 
be crucial in AVB and may help to better stratify patients .
Disclosures:
Marika Rudler - Speaking and Teaching: Gilead Sciences, BMS, Abbvie
Philippe Mathurin - Board Membership: MSD, Janssen-Cilag, BMS, Gilead, 
Abvie, Verlyx; Consulting: Roche, Bayer
Faouzi Saliba - Advisory Committees or Review Panels: Novartis, Vital therapies; 
Grant/Research Support: Astellas; Speaking and Teaching: Gambro, MSD, Gil-
ead
Brigitte Bernard-Chabert - Speaking and Teaching: ABBVIE, GILEAD, MERCK
The following people have nothing to disclose: Nina Dib, Nicolas Carbonell, 
Ariane Mallat, Julien Massard, Jean-Louis Golmard, Christophe Bureau, Domi-
nique Thabut

1711
Endoscopic Screening for large varices: increase in 
MELD score more predictive of variceal growth than cal-
endar year
Sakkarin Chirapongsathorn1,2, John League2, Kristin Mara3, The-
resa A. Nolte2, Felicity B. Enders3, Patrick S. Kamath2; 1Division 
of Gastroenterology and Hepatology, Department of Medicine, 
Phramongkutklao Hospital, Bangkok, Thailand; 2Gastroenterology 
and Hepatology, Mayo Clinic, Rochester, MN; 3Health Science 
Research, Mayo Clinic, Rochester, MN
Background and Aims: Bleeding from esophageal varices is 
a catastrophic event . EGD is recommended for screening of 
esophageal varices and follow-up surveillance endoscopy is 
recommend based on initial finding at endoscopy . We tested 
the hypothesis that a change in severity of cirrhosis as deter-
mined by MELD score may be able to predict variceal progres-
sion/regression . Method: A historical cohort study was carried 
out in consecutive patients with cirrhosis who received screen-
ing esophageal varices by EGD at Mayo Clinic, Rochester 
during January 1, 2006 through September 30, 2012 . Only 
patients who had never bled and had 2 episodes of screening 
endoscopy at least 1 year apart were included . Results: One 
hundred and ninety-one patients without history of bleeding 
and with at least two EGD procedures 1 year apart were eligi-
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ble for analysis . In 16% of patients, varices ruptured before the 
scheduled follow-up EGD; 46% had same size of varices; 22% 
had increase in size of varices, and 16% had decrease in size 
of varices . Variceal bleeding when compared with non-bleed-
ing varices was significantly associated with increase in MELD 
score (3 .0 vs 1 .0, p = 0.021) . The risk of variceal bleeding 
was even higher with increase in MELD score > 5 (29%, p = 
0.009) . Patients with no change in varices size had a median 
change in MELD score of 1, IQR (0 .0, 3 .0) . Predictive ability 
of MELD-Na score variation was not superior to MELD score . 
Conclusion: MELD score variation can predict change in vari-
ces size and should be factored into decision making to deter-
mine timing of follow-up screening endoscopy . Patient with an 
increase in MELD score > 5 are at risk of variceal bleeding 
and should have screening endoscopy even if it is less than 
1 year since previous endoscopy . Our findings support more 
individualized care for the patient with cirrhosis as per recent 
Baveno Consensus .

Figure 1: MELD and MELD-Na score variation by change in 
esophageal variceal size

Disclosures:
Patrick S . Kamath - Advisory Committees or Review Panels: Sequana Medical
The following people have nothing to disclose: Sakkarin Chirapongsathorn, John 
League, Kristin Mara, Theresa A . Nolte, Felicity B . Enders

1712
The comparison of long-term survival in cirrhotic 
patients with significant ascites and esophageal varices 
according to the treatment modality between endo-
scopic variceal ligation and non-selective beta-blockers
Jeong-Ju Yoo1, Sang Gyune Kim1, Young Seok Kim1, Soung Won 
Jeong1, Jae Young Jang1, Sae Hwan Lee1, Hong Soo Kim1, Young 
Don Kim2, Gab Jin Cheon2, Boo Sung Kim1; 1Soonchunhyang 
University School of Medicine, Seoul, Korea (the Republic of); 
2Gangneug Asan Hospital, Gangneug, Korea (the Republic of)
Background: Non-selective beta-blocker (NSBB) use has been 
established in the primary and secondary prevention of esoph-
ageal variceal hemorrhage . However, the use of beta-blockers 
in cirrhotic patients with ascites is still under debate . In this 
study, we compared overall survival (OS) in cirrhotic patients 
with ascites (≥grade 2) and esophageal varices according to 
their treatment strategies between endoscopic band ligation 
(EBL) and NSBB . Methods: This retrospective study included 
consecutive 269 patients who were diagnosed as liver cirrhosis 
complicated with esophageal varices and ascites (≥grade 2) 
in a tertiary single center in Korea . Patients were divided into 
3 groups which were EBL only, NSBB, non-treatment group . A 
Cox-proportional hazard analysis was performed to compare 

overall survival between the groups . Results: The mean age was 
53 .8±10 .9 years, and median follow-up duration was 37 .7 
months (IQR, 12 .4–65 .2) . Overall survival was significantly 
shorter in the NSBB group followed by non-treatment group 
and EBL only group (median, 47 .5 vs . 61 .1 vs . 77 .0 months; 
P=0 .003) . A multivariate analysis showed that the use of NSBB 
were an independent poor prognostic factor for shorter overall 
survival (adjusted hazard ratio, 1 .98; 95% confidence inter-
val, 1 .31–2 .98; P<0 .001) after adjusted by Child-Pugh class . 
Conclusion: The use of NSBB worsens the prognosis of cirrhotic 
patients with significant ascites . These results suggest that EBL 
is a more appropriate treatment option of esophageal varices 
when complicated with ascites (≥grade 2) .
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1713
Spleen stiffness is superior to liver stiffness for pre-
dicting esophageal varices in chronic liver disease: a 
meta-analysis
Xiaowen Ma, Qiang Zhu; Department of gastroenterology, Shan-
dong Provincial Hospital Affiliated to Shandong University, JINAN, 
China
Background & Aims: Liver stiffness (LS) and spleen stiffness (SS) 
are two most widely accessible non-invasive parameters for 
predicting esophageal varices (EV), but the reported accuracy 
of the two predictors have not been consistent across studies . 
This meta-analysis aims to simultaneously evaluate the diagnos-
tic performance of LS and SS measurement for detecting EV in 
patients with chronic liver disease, and compare their accu-
racy, using endoscopy as ‘gold standard’ . Methods: Pubmed/
Medline, Embase, Cochrane Library and Ovid were searched 
for all studies assessing SS and LS simultaneously in EV diag-
nosis . The pooled statistical parameters were calculated using 
the bivariate mixed effects models . Results: A total of 14 stud-
ies including 1735 patients (median age, 56 .6 years, 67 .6% 
male) were included in this meta-analysis . In detection of any 
EV, for LS measurement, the summary sensitivity and specificity 
was 0 .82 (95% confidence interval [CI]: 0 .77-0 .87) and 0 .65 
(95% CI: 0 .58-0 .71) . While for SS, the pooled sensitivity was 
0 .86 (95% CI: 0 .81-0 .90), and the specificity was 0 .77 (95% 
CI: 0 .72-0 .82) . The summary receiver operator curve (SROC) 
value of LS and SS were 0 .80 (95% CI: 0 .76-0 .83) and 0 .88 
(95% CI: 0 .85-0 .90) respectively, and the results had statisti-
cal significance (P<0 .01) . The diagnostic odds ratio (DOR) of 
SS (21 .70) was significantly higher than LS (8 .53), with the 
relative DOR value was 2 .38 (95%CI: 1 .07-5 .31) . Significant 
heterogeneity was observed in LS for predicting the presence 
of EV, which could be explained by location of studies . Studies 
performed in Asia and Egypt had significant better diagnostic 
accuracy of LS for EV diagnosis than in Europe (P=0 .02) . For 
severe EV diagnosis, both LS and SS showed limited accuracy . 
Conclusions: Under current techniques, SS is significantly supe-
rior to LS for identifying the presence of EV in patients with 
CLD . SS measurement may help to select patients for endo-
scopic screening .
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Dignostic accuracy of liver (A) and spleen (B) stiffness .
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Psoas Muscle Density Improves Survival Predictability 
Following TIPS
Mohamed G. Shoreibah1, Omar I. Massoud1, Sanghun Kim3, 
Bradford Jackson2, Sherwin S. Chiu3, Brendan M. McGuire1, 
Joseph R. Bloomer1, Ahmed K. Abdel Aal4; 1GI and Hepatology, 
University of Alabama at Birmingham, Birmingham, AL; 2Public 
health, university of Alabama at Birmingham, Birmingham, AL; 
3School of medicine, university of Alabama at Birmingham, Bir-
mingham, AL; 4Interventional radiology, university of Alabama at 
Birmingham, Birmingham, AL
Purpose: Cirrhosis is associated with both loss of muscle mass 
and decreased muscle density . These changes are associated 
with increased mortality in patients with cirrhosis . The aim of 
this study was to examine the role of pre-TIPS psoas muscle 
density (PD) measurement in predicting survival when com-
bined with MELD score . Methods:We retrospectively reviewed 
the medical records of 216 patients who had TIPS from June 
2005 and June 2015 . The patients were separated into two 
groups; group A (n=106) and group B (n=110), who had TIPS 
for variceal bleed (VB), and refractory ascites (RA) respectively . 
PD was measured on a non-contrast CT in Hounsfield Units 
(HU) prior to TIPS, and pre-TIPS MELD score was calculated . 
The primary endpoint was to determine a threshold sensitivity 
of pre-TIPS PD for assessing mortality in each group and mea-
sure its correlation with survival following TIPS . The secondary 
endpoint was to determine if combining the PD threshold with 
MELD score can improve survival predictability following TIPS, 
compared to MELD score alone . Logistic regression and Youd-
en’s J criteria were used for identifying optimum PD thresholds 
among patients in both groups . Receiver Operating Character-
istics and differences between the area under the curve (AUC) 
were assessed for MELD score alone compared to MELD score 
and PD thresholds . Cox regression analysis was performed . 
Results:The study included 62% males, 69% Caucasians, age 
56 yrs . (SD=10), and had MELD score of 12 .4 (SD=7 .5) . There 
was no significant difference in the baseline characteristics 
between the two groups . The PD threshold for discriminating 
mortality at 12 and 48 monthswas 43 .47 HU(p=0 .0618) for 
group A and 49 .44 HU(p=0 .0132) for group B . PD below 
these thresholds was associated with higher risk of mortal-
ity at 12 and 48 months [HR=2 .4,CI(1 .5, 3 .9),p=0 .0005] . 
Using both the PD threshold and MELD score resulted in a 
significantly better discriminative capability in predicting 
survival at 12 months (AUC=0 .73,p=0 .002)and 48 months 

(AUC=0 .72,p=0 .001), compared to using each individually 
(Likelihood Ratio,p<0 .05) .Conclusion:When used in conjunc-
tion with MELD score, PD improves survival predictability fol-
lowing TIPS at 12 and 48 months . The best survival outcome 
was reported in patients with MELD<15, PD>43 .47 HU for VB 
and PD>49 .44 HU for RA .
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Non-Invasive Prediction of Esophageal Varices After 
Antiviral Treatment: Analysis of a Long Term Follow-Up 
of 1605 Cases of Chronic Hepatitis C
Ragesh B. Thandassery1, Hamid U. Wani1, Madiha E. Soofi1, 
Abdulrahman A. Alfadda2, Saurav Das1, Saad R. Alkaabi1; 
1Hamad Medical Corporation, Doha, Qatar; 2King Faisal Special-
ist Hospital and Research Center, Riyadh, Saudi Arabia
Aims In patients with chronic hepatitis C (CHC) who had com-
pleted antiviral therapy (AVT), we aim to 1) compare indirect 
non-invasive fibrosis scores (NIF), derived from routine pretreat-
ment blood tests, for predicting the development of esophageal 
varices (EV) and 2) identify independent predictors for devel-
opment of EV from routine pretreatment blood tests . Methods 
1605 patients (Jan 2002 to June 2014) with CHC received 
AVT with pegylated interferon and ribavirin .Twenty indirect 
NIFs were calculated from routine blood tests, prior to AVT . 
AUROCs were calculated for each of these NIF for development 
of EV after AVT . Results Mean age was 41 .9 ±9 .7 years (85% 
males), predominantly genotypes 4(65%) and 1(11%) . After 
AVT, there were 1,089(67 .8%) responders, 482(30%) nonre-
sponders and 34(2 .1%) relapsers . After median follow-up of 
6580 .5 patient-years post AVT; 39 (2 .4%) developed varices 
(2 patients had both esophageal and gastric varices and one 
had only gastric varices) . Grade 1,2,3 and 4 EV were seen in 
30,5,3 and 1 patients respectively . 52(3 .2%) had decompen-
sation (bleed-9, ascites-39, jaundice-22, hepatic encephalopa-
thy-7, hepatorenal syndrome-4), 11(0 .7%) had HCC . Most of 
the NIFs showed high predictive accuracy for development of 
EV (table 1) . The highest AUROCs were seen with FibroQ score 
(AUROC=0 .968), FIB-4 score (AUROC=0 .951) and Lok score 
(AUROC=0 .930) . On multivariate analysis of pretreatment 
blood parameters, GGT [Adjusted odds ratio (AOR) = 1 .005, 
95% confidence interval (CI) =1 .002-1 .008] and albumin 
(AOR=0 .113, CI=0 .037-0 .351) were independent predictors 
for development of EV . Developed model [4 .1 -2 .1xalbumin(g/
dl) + 0 .005xGGT(U/L)], was able to discriminate 90% accu-
rately between EV vs no EV cases (AUROC=0 .90) having 88% 
sensitivity and 79% specificity Conclusions Routine pretreat-
ment blood parameters like GGT and albumin and certain NIFs 
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showed high accuracy for predicting development of EV post 
AVT in patients with CHC . Application of these simple scores 
may help in non-invasive screening of patients at high risk for 
esophageal varices .

Predictive accuracy of NIFs for development of esophageal vari-
ces

Disclosures:
The following people have nothing to disclose: Ragesh B . Thandassery, Hamid U . 
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1716 ♦
A competency-based medical education pilot for train-
ing and certification in gastroenterology and transplant 
hepatology
Sheela Reddy2, K. Gautham Reddy3, Steven K. Herrine2, Ayman 
A. Koteish4, Richard K. Sterling5, Mark W. Russo6, Furman S. 
McDonald7, Oren K. Fix1; 1Swedish Medical Center, Seattle, WA; 
2Thomas Jefferson University, Philadelphia, PA; 3University of Chi-
cago, Chicago, IL; 4Florida Hospital Transplant Institute, Orlando, 
FL; 5Virginia Commonwealth University, Richmond, VA; 6Carolinas 
Medical Center, Charlotte, NC; 7American Board of Internal Medi-
cine, Philadelphia, PA
BACKGROUND: The American Board of Internal Medicine 
(ABIM) and the AASLD began an innovative pilot program in 
2012 that utilizes competency-based medical education con-
cepts for training in both gastroenterology (GI) and transplant 
hepatology (TH) in 3 years as opposed to the traditional 4-year 
pathway . Pilot fellows who achieve competence in GI and TH 
are eligible to take ABIM certification exams in both specialties . 
METHODS: An AASLD Taskforce establishes eligibility require-
ments and is responsible for approving programs and fellows 
for pilot participation . The Taskforce surveys pilot fellows annu-
ally and tracks outcomes, including satisfaction, readiness for 
independent GI and TH practice, certification exam pass rates, 
and commitment to a career in hepatology . RESULTS: To date, 
31 fellows and 26 programs have participated in the pilot 
program . Overall response rate to annual surveys was 93% . 
One fellow did not complete the pilot program but completed 
standard GI training and passed the GI certification exam . 
97% of fellows who completed the pilot were satisfied with the 
program . All but one felt prepared for the independent practice 
of GI at the end of the pilot year, and all felt prepared for the 
independent practice of TH at the end of the pilot . 62% would 
have pursued a 4th year TH fellowship if the pilot program were 

not an option, while 38% would have stopped training after 
standard GI fellowship . All 17 eligible fellows took and passed 
the GI certification exam . Of the four fellows who have been 
eligible to sit for the TH exam, three have taken and passed it 
and one deferred the exam until 2016 for personal reasons . 
None of the graduates reported difficulty finding a job despite 
the shortened training . 90% are currently in a practice or will 
enter a practice that is predominantly hepatology and 86% are 
involved in liver transplant-related work . Concerns have been 
raised about whether the pilot allows sufficient time for endos-
copy, liver biopsies and research . Respondents recommended 
that the program offer a training exam and a standardized 
curriculum . CONCLUSION: The GI/TH pilot program has suc-
cessfully trained 30 fellows who have achieved competence 
in GI and TH during a combined 3-year program . Almost all 
fellows are satisfied with their training and remain in the field 
of hepatology . Improvements can be made in endoscopic and 
research training . A research focus, however, may be better 
suited to the traditional 4-year pathway . There remains a need 
for the traditional 4-year training pathway, but the pilot pro-
gram shows promise to be developed into a standard pathway 
for clinically-focused training and certification in GI and TH .
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Attention to “Cirrhosis” in the News Media in 36 Coun-
tries Worldwide: Insufficient Awareness of Non-alco-
holic Compared to Alcoholic Liver Disease.
Nambi J. Ndugga1, Christian Munoz2, Joaquin Cabezas3, Emilie 
Kadhim3, Caleb Davis3, Rita Franco1, Sayoko Sueyoshi4, Wai 
Poon4, Elicia DeRuyscher3, Noopur Doshi3, Teisha G. Light-
bourne3, Kavon Javaherian3, Neha Verma3, David Pesci3, Siyuan 
Qian1, Alfred S. Barritt1, Ramon Bataller1; 1Center for Gastrointes-
tinal Biology and Disease, University of North Carolina at Chapel 
Hill School of Medicine, Chapel Hill, NC; 2University of North 
Carolina at Asheville, Asheville, NC; 3University of North Carolina 
at Chapel Hill, Chapel Hill, NC; 4Masters of Physiology, North 
Carolina State University, Raleigh, NC
Rationale: Compared to viral hepatitis, few advances have 
been made in fatty liver diseases . We recently found that both 
ALD and NAFLD receive much less research attention than viral 
hepatitis . The aim of this study is to investigate whether the 
same results held true in the public forum . We hypothesize that 
the awareness of ALD as a cause of liver cirrhosis is appropri-
ate, while the society is not fully aware that NAFLD is a major 
cause of cirrhosis . Methods: To address this question, a system-
atic study of the news media from 272 national news sources, 
in 13 languages, and from 36 countries was carried out for 
the years 2005-2014 . The term “cirrhosis” was used as the 
initial search term, and each mention was assigned an etiology 
dependent on the context of the article . We identified if the 
news on “cirrhosis” was related to these causes: HBV, HCV, 
NAFLD, ALD and autoimmune liver diseases . Results: Globally, 
we identified close to 10,000 news media in the 36 studied 
countries related to “cirrhosis” . The percentage of the news 
media on “cirrhosis” related to ALD accounted for 47% of the 
total news, while NAFLD was identified as the etiology in 7% of 
the news . The percentage of news on HBV and HVC was 12% 
and 28%, respectively, while 5% were related to autoimmune 
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diseases . Figure 1 shows differences in the distribution of the 
cause of the liver disease by world region . While news on ALD 
cirrhosis were highly prevalent in Europe and America, Afri-
can and Asian news media focused more on HCV and HBV, 
respectively . The awareness of NAFLD as a cause of cirrhosis 
was low across all studied countries . Conclusions: The News-
ABI reveals that the attention to ALD more closely matched its 
disease burden, while there is a clear infra-attention to NAFLD 
as a cause of liver cirrhosis .

Disclosures:
Alfred S . Barritt - Consulting: Abbvie, Target Pharma Solutions
Ramon Bataller - Advisory Committees or Review Panels: Valyx; Speaking and 
Teaching: Echosens
The following people have nothing to disclose: Nambi J . Ndugga, Christian 
Munoz, Joaquin Cabezas, Emilie Kadhim, Caleb Davis, Rita Franco, Sayoko 
Sueyoshi, Wai Poon, Elicia DeRuyscher, Noopur Doshi, Teisha G . Lightbourne, 
Kavon Javaherian, Neha Verma, David Pesci, Siyuan Qian

1718
Cost-effectiveness of an HCV screening and treatment 
linkage intervention in US methadone maintenance 
treatment (MMT) programs
Bruce Schackman1, Jared A. Leff1, Jake R. Morgan2, Sarah Gut-
kind1, Czarina Behrends1, Kevin DeLucchi3, Courtney McKnight4, 
David C. Perlman4, Carmen Masson3, Benjamin P. Linas2; 1Health-
care Policy & Research, Weill Cornell Medical College, New 
York, NY; 2Boston Medical Center, Boston, MA; 3Psychiatry, UCSF 
School of Medicine, San Francisco, CA; 4Ichan School of Medi-
cine at Mount Sinai, New York, NY
Purpose: We evaluated the cost-effectiveness of a HCV screen-
ing and linkage to care intervention in US MMT patients using 
data collected in a randomized trial conducted in New York 
City and San Francisco . Methods: We used a decision analytic 
model to compare the cost-effectiveness of 3 strategies: 1) no 
intervention; 2) HCV screening and education (control); 3) HCV 
screening, education, and care coordination (intervention) . 
Data from the trial include population characteristics (67% 
male, mean age 48, 58% HCV Ab+, 14% HCV/HIV+) and 
linkage rates for HCV mono-infected (31% control, 62% inter-
vention) and HCV/HIV+ (79% control, 84% intervention) . Data 
from published sources include treatment efficacy and HCV 
reinfection risk . Clinical outcomes include proportions of HCV 
Ab+ linked, subsequently initiated on treatment, and achieving 
SVR . We projected quality-adjusted life expectancy and life-
time medical costs using an established disease progression 
and treatment model of HCV (HEP-CE) . Incremental cost-effec-
tiveness ratios (ICERs) are in 2015 US$/QALY discounted 3% 
annually . Results: The control resulted in a projected 37% link-
ing to care w/in 6 months, 33% of these initiating treatment, 
and 32% achieving SVR (Figure) . The cost was $157/person 
screened . Adding care coordination increased projected link-

age to 63%, treatment initiation to 56%, and SVR to 54% 
at a cost of $749/person screened . The care coordination 
intervention was more efficient than (dominated) the control 
and had an ICER of $24,900/QALY compared to no interven-
tion . In sensitivity analyses limited to mono-infected patients, 
the ICER for the care coordination intervention would remain 
below $100,000/QALY even if the intervention cost increased 
by 5 times and the linkage proportion simultaneously fell to 
35% . Results were not highly sensitive to the risk of reinfection 
as long as re-infected patients were eligible for retreatment . 
Conclusions: HCV care coordination interventions that include 
screening, education and linkage to care located in MMT set-
tings are likely cost-effective at a conventional $100,000/
QALY threshold .
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Cost effectiveness analysis of potentially curative treat-
ments for hepatocellular carcinoma with person-level 
data in a Canadian setting
Hla-Hla Thein1,2, Kenny Wong8, Yao Qiao6, Wanrudee Isaranu-
watchai4, Morris Sherman3, Eric M. Yoshida5, Kelvin K. Chan7, 
Craig Earle2; 1Dalla Lana School of Public Health, University of 
Toronto, Toronto, ON, Canada; 2Ontario Institute for Cancer 
Research, Toronto, ON, Canada; 3Toronto General Research Insti-
tute, Toronto, ON, Canada; 4The HUB Li Ka Shing Knowledge 
Institute, St. Michael’s Hospital, Toronto, ON, Canada; 5Division 
of Gastroenterology, University of British Columbia, Toronto, ON, 
Canada; 6Cancer Care Ontario, Toronto, ON, Canada; 7Odette 
Cancer Centre, Sunnybrook Health Sciences Centre, Toronto, ON, 
Canada; 8Public Health Ontario, Toronto, ON, Canada
Background: Patients with early stage hepatocellular carci-
noma (HCC) are potential candidates for curative treatments of 
radiofrequency ablation (RFA), surgical resection (SR), or liver 
transplantation (LT), which have demonstrated a significant sur-
vival benefit . We aimed to estimate the cost effectiveness of 
curative treatment strategies among patients diagnosed with 
HCC in a Canadian setting . Methods: This study used Ontario 
Cancer Registry linked person-level health administrative data 
to estimate effectiveness (i .e ., life years and quality-adjusted 
life years) and total healthcare costs (2013 US dollars) of the 
treatment strategies from the healthcare payer’s perspective 
(discounted at 3% annually) . Patients were followed up for 9 
years from 2002 to 2010 . A net benefit regression approach 
of baseline important covariates and propensity score adjust-
ment were used to calculate incremental net benefit to gener-
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ate incremental cost effectiveness ratio (ICER) and uncertainty 
measures . Additionally, traditional cost effectiveness analysis 
was performed to calculate unadjusted and adjusted ICERs . 
Results: Among 1,778 patients diagnosed with HCC during 
2002-2010, 10 .5%, 14 .2%, and 11 .6% received single RFA, 
SR and LT, respectively; 2-3% received dual treatments; and 
0 .6% received triple treatments . Compared with no treatment 
(55 .2%), single treatments RFA, SR, and LT were estimated 
to yield 1 .26, 0 .61 and 1 .64 more units of QALY, respec-
tively and were estimated to cost $32,127, $94,227 and 
$172,999 more, respectively (adjusted) . Using net benefit 
regression, ICER estimates for RFA only, RFA+SR, RFA+SR+LT, 
and RFA+LT were $25,000/QALY gained (95% CI $14,500-
$40,000), 40,000/QALY (95% CI $22,000-$66,500/
QALY), $55,000/QALY (95% CI $35,000-$87,500/QALY), 
and $75,000/QALY (95% CI $44,500-$140,000/QALY), 
respectively . The cost effectiveness acceptability curve shows 
if a threshold of $100,000/QALY gained were to be chosen, 
RFA only, RFA+SR dual treatments, and RFA+SR+LT triple treat-
ments would have a cost effectiveness probability of 99%, and 
RFA+LT would have a cost effectiveness probability of 85% . 
Conclusion: Results of this study suggest that RFA single treat-
ment appears to be the most cost effective curative treatment 
for patients with potential early stage of HCC in Ontario, which 
may potentially provide implications for policy and improving 
practice .
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The Economic and Clinical Burden of Non-alcoholic Fatty 
Liver Disease (NAFLD) in the United States and Europe: 
A Steady-State Prevalence Model 
Zobair M. Younossi2,1, Deidre Blissett3, Rob Blissett3, Maria Ste-
panova4, Linda Henry4, Youssef Younossi4, Rachel Beckerman3, 
Sharon Hunt4; 1Center For Liver Disease, Department of Medicine, 
Inova Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty 
Center for Integrated Research, Inova Health System, Falls Church, 
VA; 3Maple Health Group, LLC, Falls Church, VA; 4Center for Out-
comes Research in Liver Disease, Washington, DC
 BACKGROUND AND AIM: NAFLD is a major cause of liver 
disease worldwide . Recent studies estimate incidence, prev-
alence, and disease progression of NAFLD but highlight the 
uncertainty around its economic burden . Our aim was to con-
struct a steady-state prevalence model to quantify this burden . 
METHODS: The model was built using a series of interlinked 
Markov chains, each representing age increments of the 
NAFLD diseased and the general population in one year steps . 
Incidence and remission rates were calculated by calibrating 
against real-world prevalence rates for four age groups . The 
data was validated using DISMOD . In NAFLD population, 
patients transitioned between nine liver disease health states 
(nonalcoholic fatty liver (NAFL), non-alcoholic steatohepatitis 
(NASH), NASH-fibrosis, NASH compensated cirrhosis (CC), 
NASH decompensated cirrhosis (DCC), hepatocellular car-
cinoma (HCC), liver transplantation (LT), post-liver transplant 
(pLT) and death) . Transition probabilities were sourced from 
the literature, our meta-analysis and systematic review and was 
calibrated against real-world data . Utilities were obtained from 

NAFLD patients using SF6D scores . Costs were sourced from 
the literature and local fee schedules . RESULTS: In the USA, over 
39 million people are projected to have NAFLD, with annual 
direct medical costs of about $62 bn ($1,584 per patient (PP)) . 
In 4 EU countries [Germany (GER), France (FRA), Italy (ITA) 
and United Kingdom (UK)], there are ~30 million people with 
NAFLD with an annual cost of about € 19 bn (from € 345 to 
€ 1,115 PP) (Table 1) . The costs are highest in patients aged 
45-65 . The burden is significantly higher when societal costs 
are included . CONCLUSION: The analysis quantifies the enor-
mity of the clinical and economic burden of NAFLD, which will 
likely increase as incidence of NAFLD continues to rise with the 
increasing obesity and diabetes rates .
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Cost and utility estimates for patients at different stages 
in the natural history of Primary Biliary Cirrhosis (PBC) 
from the UK-PBC Cohort
Stephen J. Rice1, Viviana J. Albani1, Gulnar E. Fattakhova1, 
George F. Mells2, Richard Sandford2, Mark Shirley3, Stephen P. 
Rushton3, Diarmuid Coughlan1, Gideon M. Hirschfield4, Simon 
Taylor-Robinson5, Luke Vale1, David Jones6; 1Institute of Health and 
Society, Newcastle University, Newcastle upon Tyne, United King-
dom; 2Department of Medical Genetics, University of Cambridge, 
Cambridge, United Kingdom; 3School of Biology, Newcastle Uni-
versity, Newcastle upon Tyne, United Kingdom; 4Institute of Bio-
medical Research, University of Birmingham, Birmingham, United 
Kingdom; 5Department of Surgery & Cancer, Imperial College 
London, London, United Kingdom; 6Faculty of Medical Sciences, 
Newcastle University, Newcastle upon Tyne, United Kingdom
Part of the UK-PBC Cohort Study to identify the biological ori-
gins of PBC, this study utilises data from 2,384 patient ques-
tionnaires to estimate the marginal cost of health services 
utilised by patients and the utility of patients at different points 
within the natural history of PBC . These data are also used to 
populate a model of the natural history of PBC and will be 
used to evaluate the cost-effectiveness of emerging therapies . 
Data from the surveys on resource use were combined with unit 
costs from published UK national sources to derive health care 
costs over the previous 12 months for each patient . EQ-5D-5L 
responses from the surveys were used to derive the EQ-5D 
utility index . Econometric analyses were conducted to estimate 
the marginal effects of PBC-related symptoms (e .g . itch), PBC 
medication, waiting for transplant, liver transplantation, asci-
tes, varices, hepatic encephalopathy, liver cancer, gender and 
age on costs and utilities . The regression coefficients were then 
also used to derive absolute costs and utilities for states in the 
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natural history model . After eliminating duplicates and patients 
with incomplete data, there remained 2,155 patients for the 
cost analysis and 1,902 patients for the utility analysis . Of the 
2,155 patients, 19 .1% of patients had had a transplant, 0 .4% 
were waiting for transplant, 80 .5% had never been listed for 
transplant . 72% of patients had PBC-related symptoms, 88 .5% 
were on PBC medication, 8 .1% had varices, 9% had ascites, 
10% reported hepatic encephalopathy and 1 .25% had liver 
cancer . Of people with a complication, 83% reported PBC-re-
lated symptoms . PBC-related symptoms had the greatest effect 
on utility but were associated with low health care costs . The 
average utility of patients with ascites was significantly lower 
than that of those with varices, hepatic encephalopathy and 
liver cancer; but the treatment costs associated with varices 
and liver cancer were significantly greater than the costs for 
ascites . PBC patients on PBC medication had a marginally 
higher utility than patients that were not . The average cost of 
being on PBC medication was significantly higher compared to 
not being on medication . The average utility was lower and the 
average annual cost was significantly higher post-liver trans-
plantation compared to pre-liver transplantation . In summary, 
while patients with ascites had on average the lowest utility, 
the much greater numbers of patients reporting PBC-related 
symptoms compared to those with ascites means that PBC-re-
lated symptoms have the greatest effect on utility throughout the 
PBC population . PBC medication had the greatest effect on cost 
throughout the PBC population .
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Cost, Value and Clinical Consequences Associated with 
Treatment Restrictions for Hepatitis C-infected Medicaid 
Beneficiaries
Mai T. Pho1, Jake R. Morgan2, Elbert S. Huang1, Joshua A. 
Salomon3, Laura F. White2, Robert Nocon1, Benjamin P. Linas2; 
1Medicine, University of Chicago, Chicago, IL; 2Boston University, 
Boston, MA; 3Harvard T.H. Chan School of Public Health, Boston, 
MA
Background: Restrictive Medicaid coverage policies for new 
hepatitis C (HCV) drugs have unknown impact on expenditures 
and health outcomes for beneficiaries . We examine a) the bud-
get impact of various HCV policies using the Illinois (IL) Med-
icaid perspective and b) the value of policies from a societal 
perspective . Method: We used the Hepatitis C Cost-Effective-
ness (HEP-CE) model to project costs and outcomes employing 
the following restrictions: 1) no treatment, 2) treat only Metavir 
fibrosis stage 4 (F4), 3) treat fibrosis stage 2 and greater (F2+), 
and 4) treat all . We examined these strategies in combination 
with a requirement for substance use abstinence . We used IL 
Medicaid administrative data . The first outcome was 4-year 
budget impact using an IL Medicaid perspective incorporating 
beneficiary enrollment time . The second outcome was net mon-
etary benefit (NMB) using 4, 10, and 20-year time horizons 
using a societal perspective assuming constant enrollment . 
NMB assumed a willingness to pay of $100,000 per QALY . 
Results At 4 years the budget impact to IL Medicaid was $1 .36 

BN if HCV therapy was not offered, $1 .58, and $1 .62 BN 
for treat F4 and treat F2+ respectively when abstinence was 
required, and $1 .89 and $2 BN when abstinence was not 
required . From a societal perspective NMB increased with less 
restrictive policies at all times (Figure) . When abstinence was 
required, NMB was highest in the treat all policy, followed by 
F2+, F4 and treat none . Health improved with less restrictive 
policies; at 10 years, restricting by fibrosis and abstinence 
resulted in 11% more HCV death compared to restricting on 
fibrosis alone . NMB also increased with more liberal fibrosis 
restrictions when abstinence was not required . Conclusion: For 
Illinois Medicaid, policies restricting access to HCV therapies 
result in lower costs in the short term . However, program bud-
get constraints and containment strategies result in higher costs, 
mortality, and worse value from a societal perspective . Policies 
requiring substance use abstinence result in increased mortality 
compared to those based on fibrosis alone .

Disclosures:
The following people have nothing to disclose: Mai T . Pho, Jake R . Morgan, 
Elbert S . Huang, Joshua A . Salomon, Laura F . White, Robert Nocon, Benjamin 
P . Linas

1723
Hepatitis C Treatment in United States Prisons Prevents 
Transmission and is Cost-Saving for the Society
Jagpreet Chhatwal1,2, Kan Li3, Tianhua He4, Mark S. Roberts5, 
Turgay Ayer6, Sumeyye Samur1,2, John Grefenstette5, Anne C. 
Spaulding7; 1Institute for Technology Assessment, Massachusetts 
General Hospital, Boston, MA; 2Harvard Medical School, Boston, 
MA; 3The University of Texas Health Science Center at Houston, 
Houston, TX; 4Tsinghua University School of Medicine, Beijing, 
China; 5University of Pittsburgh, Pittsburgh, PA; 6Georgia Insti-
tute of Technology, Atlanta, GA; 7Rollins School of Public Health, 
Emory University, Atlanta, GA
Purpose: Hepatitis C virus (HCV) seroprevalence among United 
States prisoners is 17%, in contrast to 1% in the general pop-
ulation . Oral direct-acting antivirals (DAAs) for HCV treatment 
offer a new hope to reduce ongoing HCV transmission as well 
as HCV-associated burden, both inside and outside of pris-
ons . Yet the long-term health and economic benefits of treating 
inmates, who may face re-exposure to HCV, are unknown . Our 
objective was to evaluate if HCV treatment can result in pre-
vention and the long-term clinical and economic outcomes of 
providing treatment to inmates . Methods: We used a validated 
microsimulation model, TapHCV (treatment as prevention of 
HCV), that considered HCV transmission, natural history of 
HCV progression, treatment with oral DAAs, and simulation 
of prison and general population dynamics . The baseline pop-
ulation in the model represented the United States population 
as a whole in 2015, stratified by age, gender, prevalence of 
HCV, health states defined by METAVIR fibrosis scores, range 
of HCV genotype, treatment experiences, and injection drug 
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use . We estimated the long-term disease outcomes, both inside 
and outside the prisons, per 10,000 prisoners with chronic 
hepatitis C who had in-prison access to DAAs . We compared 
these with outcomes if infected prisoners were released to the 
community without treatment, where they could transmit HCV 
to others . We assumed a portion of community dwelling indi-
viduals could access treatment post-release . All persons who 
were successfully treated, either inside or outside prisons, could 
re-acquire HCV . Results: Compared with no treatment, avail-
ability of DAAs for treatment per 10,000 infected prisoners 
would prevent 400–600 new infections; 90% of these would 
occur after release . In addition, availability of HCV treatment 
in prisons would also prevent approximately 700 cases of 
decompensated cirrhosis, 800 hepatocellular carcinomas, 70 
liver transplantations, and 1,100 liver-related deaths . Among 
deaths averted, 60% would occur outside of prisons . We also 
found that treating HCV in prions is cost-saving at discounts 
currently offered on DAAs . Conclusions: Providing HCV treat-
ment with oral DAAs to prisoners would reduce ongoing HCV 
transmission and HCV-associated diseases; the majority of the 
benefits would be accrued outside the prisons, in the commu-
nity . Furthermore, treating inmates could result in cost-savings . 
If public funding for HCV elimination efforts were to focus on 
prisons, the greatest beneficiaries will be community health-
care systems . Supplementing current prison budgets with extra 
resources would be a strategic way to improve health outcomes 
across the society .
Disclosures:
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Ledipasvir/Sofosbuvir (LDV/SOF) treatment of naïve 
patients with mild chronic hepatitis C (CHC) genotype 1 
(GT1) compared to patients with significant fibrosis: is it 
a cost-effective therapy?
Maria Buti1, Raquel Domínguez-Hernández2, Miguel A. Casado2; 
1Hospital General Universitario Vall d’Hebron. CIBERehd, Bar-
celona, Spain; 2PHARMACOECONOMICS & OUTCOMES 
RESEARCH IBERIA, Madrid, Spain
Background LDV/SOF for 8-24 weeks is a recommended treat-
ment for CHC patients with GT1 . The therapy duration depends 
on the degree of fibrosis, baseline viral load and the previous 
therapy experience . For GT1 naïve patients with lack of cirrho-
sis LDV/SOF for 8 weeks is the recommended duration due to 
the high SVR and minimal adverse events . Objective The aim 
of the study was to estimate the cost-effectiveness of LDV/SOF 
for treatment naïve patients with F0-F1 CHC GT1 and compare 
this to the results obtained in patients with advanced fibrosis 
(F2 and above) from the Spanish National Health System per-
spective . Methods A Markov model was developed to simulate 
the natural course of CHC infection comparing both treatment 
initiation options . Population characteristic (age, viral load and 
fibrosis distribution) were based on Spanish sources . Treatment 
duration (8-12 weeks) was determined according to viral load 
and the presence or absence of cirrhosis . Sustained virologic 
response (SVR) data were obtained from real-world studies . 
Transition probabilities, utilities and direct costs (euros-2015) 
were obtained from the literature and expert consensus rec-
ommendations . The model estimated costs, Life Years Gained 
(LYG) and Quality-Adjusted Life Years (QALY) over patients’ 

lifetime . A 3% discount rate was applied to cost and outcomes . 
A Probabilistic Sensitivity Analysis (PSA) were performed to 
assess the robustness of the model . Results LDV/SOF in F0-F1 
was a dominant strategy (less costly and more effective) . 
Treatment initiation with LDV/SOF in F0-F1 is more effective 
(19 .85 LYG and 19 .80 QALY) than in F2-F3-F4 (18 .63 LYG 
and 16 .25 QALY), generating cost-savings of €9,228 .49 per 
patient (€3,661 due to disease management and monitoring) . 
Besides, in a 1,000 HCV-infected patients with F0-F1 fibrosis 
treated with LDV/SOF therapy avoided 40 cases of decompen-
sated cirrhosis, 59 hepatocellular carcinoma, 6 liver transplant 
and 78 liver-related deaths compared with the same therapy 
for patients with F2-F4 . PSA shows that LDV/SOF therapy at 
early fibrosis was a dominant strategy in 100% of the simu-
lation . Conclusions Therapy with LDV/SOF in treatment-naïve 
patients with CHC GT1 with mild or no fibrosis is cost-effective, 
providing more benefit in terms of LYG and QALY, reducing the 
incidence of liver complications and is cost-savings, compared 
to therapy in patients with advanced fibrosis .
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Hepatitis E infection in a large cohort of solid organ and 
stem cell recipients prior to transplantation
Jordi Llaneras Artigues1, Mar Riveiro-Barciela1,2, Meritxell Ven-
tura-Cots1, Francisco Rodriguez-Frias5,2, Leonardo Nieto5, Cris-
tina Berastegui3,4, Manel Perelló6, Lluis Castells1,2, Guillem Ortí7, 
Rafael Esteban1,2, Maria Buti1,2; 1Liver Unit, Internal Medicine 
Department, Hospital Universitari Vall Hebron, Barcelona, Spain; 
2Centro de Investigaciones Biomédica en Red de Enfermedades 
Hepáticas y Digestivas (CIBERehd), Instituto de Salud Carlos III, 
Madrid, Spain; 3Department of Pulmonology and Lung Transplant 
Unit, Hospital Universitari Vall Hebron, Barcelona, Spain; 4Ciber 
Enfermedades Respiratorias (CIBERES), Instituto de Salud Carlos III, 
Madrid, Spain; 5Liver Pathology Unit, Departments of Biochemistry 
and Microbiology, Hospital Universitari Vall d’Hebron, Universitat 
Autònoma de Barcelona (UAB), Barcelona, Spain; 6Department 
of Nephrology, Hospital Universitari Vall d’Hebron, Universitat 
Autònoma Barcelona, Barcelona, Spain; 7Hematology Depart-
ment, Hospital Universitari Vall d’Hebron-Universitat Autònoma de 
Barcelona, Barcelona, Spain
Background and aim: Hepatitis E virus (HEV) infection is a 
well-established cause of acute and chronic hepatitis after solid 
organ transplantation . However, data regarding the preva-
lence of hepatitis E infection prior to solid organ or stem cell 
transplantation (SCT) are scarce . Since these patients are immu-
nocompromised, diagnosis of HEV infection requires HEV RNA 
determination . The aim of this study was to analyze the prev-
alence and risk factors of hepatitis E infection in solid organ 
and stem cell recipients prior to transplantation . Method: Retro-
spective analysis of data of patients on the waiting list for solid 
organ or SCT during 2014 . Hepatitis E infection was assessed 
by HEV RNA test (Cobas HEV test ®, Roche diagnostics, 95% 
limit of detection 15 .9 IU/mL) . A serological test was also car-
ried out (IgG antiHEV, Mikrogen assay) . After signed consent, 
patients completed a survey of epidemiological risk factor for 
HEV infection such as profession, hobbies, travels, food hab-
its, pets and place of residence . Results: 199 patients listed 
for transplantation were included: 155 solid organ transplants 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 853A

♦ Denotes AASLD Presidential Poster of Distinction

(60 lung, 62 liver and 33 kidney -all on hemodialysis) and 
44 SCT –all previously treated with chemotherapy because of 
hematological malignancy . Baseline characteristics were: 128 
male, mean age 55 years, majority Caucasian . 60% presented 
some cardiovascular risk factor . 17 .3% live in a rural setting . 
Laboratory work-up showed median AST 20’3IU/L (range 
5-49), median ALT 19’2IU/L (range 4-58), median bilirubin 
0’53mg/dL (0’19-1’79) and median albumin 3’9g/dL (2’3-5) . 
All patients had HEV RNA undetectable and IgG antiHEV was 
positive in seven patients (5 .6%) . Raw or game meat intake 
or living in rural area was not associated with IgG antiHEV 
positivity . Conclusions: Seven patients presented positive IgG 
antiHEV while all patients presented undetectable HEV RNA . 
HEV seroprevalence was lower than in healthy blood donors 
[Sauleda S, et al. Transfusion 2015;55(5):972-9] . Although 
these patients were immunocompromised (hemodialysis, 
liver cirrhosis, immunosuppressive therapy or hematological 
malignancy) the risk of hepatitis E infection seems very low, 
suggesting that the risk of infection is mainly associated with 
transplantation .
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Comparing the Inpatient Disease Burden of HCV and 
HIV Infections: Trends in Hospitalization, Cost of Care, 
and Length of Stay
George Cholankeril1,2, Ryan B. Perumpail3, Avin Aggarwal3, Eric 
R. Yoo4, Menghan Hu5, Alhareth Al Juboori6, Jeffrey Nadelson7, 
Aijaz Ahmed3; 1Internal Medicine, Roger Williams Medical Cen-
ter, Providence, RI; 2Internal Medicine, Boston University School of 
Medicine, Boston, MA; 3Division of Gastroenterology and Hepa-
tology, Stanford University School of Medicine, Stanford, CA; 
4Medicine, University of Illinois College of Medicine, Chicago, 
IL; 5Biostatistics, Brown University School of Public Health, Provi-
dence, RI; 6Department of Medicine, Univeristy of Nevada School 
of Medicine, Reno, CA; 7Gastroenterology and Hepatology, Uni-
versity of Tennessee Health Science Center, Memphis, TN
Background & Aim: Recently, the Centers for Disease Control 
and Prevention reported that chronic hepatitis C (HCV) had 
the highest number of annual deaths compared to any other 
infectious disease including human immunodeficiency virus 
(HIV) . We aim to evaluate the impact of HCV and HIV within 
the inpatient setting . Methods: Using the National Inpatient 
Sample (NIS), we analyzed trends in hospitalization (HR) and 
mortality rates (MR) for patients hospitalized for HIV and HCV 
from 2004-2013 . We further stratified our cohorts into HIV 
and HCV co-infection (HIV/HCV) and HCV with hepatocellular 
carcinoma (HCV+HCC) . We evaluated trends in hospitaliza-
tion, cost of care per stay (COC), and length of stay (LOS) in 
days . Results: Overall from 2004-2013, there were 313,706 
hospitalizations for HIV and 1,251,193 hospitalizations for 
HCV . Additionally, there were 61,902 hospitalizations for 
HIV/HCV and 33,409 hospitalizations for HCV+HCC . HCV 
had the highest HR (16 .0 per 100,000 hospitalizations) and 
the annual number of HCV deaths consistently surpassed 
HIV deaths (mean, HCV: 3169 deaths, HIV: 1398 deaths) . 
Annual MR (deaths per 100,000 hospitalizations) for HCV = 
25, HIV = 45, and HCV+HCC = 94 . Annual inpatient mor-

tality decreased in all four cohorts (Figure) . Mean COC was 
highest in HCV+HCC ($17,874), followed by HIV ($15,934), 
HIV/HCV co-infection ($14,120) and HCV ($11,829) . Mean 
LOS was highest in HIV (7 .6 days), HIV/HCV co-infection (6 .9 
days), HCV+HCC (5 .7 days) and HCV (5 .5 days) . HCV+HCC 
patients were older (HCV+HCC, 59 .4 years; HCV, 51 .3 years; 
HIV/HCV, 48 .3 years; HIV, 44 .9 years; p < 0 .01) with higher 
prevalence of males (HCV+HCC, 78 .6%; HIV/HCV, 68 .7%; 
HIV, 67 .6%; HCV, 59 .2%; p < 0 .01) . All cohorts had over 
60% government insurance . Conclusion: Although the inpatient 
HIV MR has been consistently higher than HCV, the number 
HCV deaths continue to be higher than HIV . HCV+HCC had 
a significantly higher MR than HIV or HIV/HCV co-infection, 
but it only represented a small portion of HCV hospitalizations .
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Extensive Economic and Quality of Life Burden of Viral 
Hepatitis (VH): The Data from the U.S. Medical Expendi-
ture Panel Survey (MEPS)
Maria Stepanova1,3, Leyla De Avila1,2, Mariam Afendy1, Issah 
Younossi1,3, Huong T. Pham1, Rebecca Cable1, Lynn Gerber1,2, 
Zobair M. Younossi1,2; 1Center For Liver Disease, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Betty and 
Guy Beatty Center for Integrated Research, Inova Health System, 
Falls Church, VA; 3Center for Outcomes Research in Liver Disease, 
Washington, DC
BACKGROUND AND AIM: Patients with VH experience mul-
tiple hepatic and extrahepatic manifestations with negative 
impact on their outcomes . Our aim was to assess direct med-
ical costs and patients’ experience burden in patients with 
viral hepatitis . METHODS: We used 10 cycles of MEPS (2004-
2013) . The MEPS is a large-scale national survey of families 
that collects data on their health status and healthcare utili-
zation . Individuals with the diagnoses of viral hepatitis (CCS 
code 006) were selected; those without liver disease were 
used as controls . Patients’ employment status, number of dis-
ability days/year, limitations in activities, and health-related 
quality of life (HRQL) metrics (SF-12, Kessler index, PHQ-2) 
were calculated . The total healthcare expenses were calculated 
and inflation-adjusted to 2013 . RESULTS: Of 230,406 adults 
from MEPS (2004-2013), 696 had VH (1 .8% with liver can-
cer) . Patients with VH were older than controls (51 .2 vs . 46 .1 
years), less likely to be college graduates (20 .3% vs . 29 .4%), 
more likely to have only publicly sponsored insurance (38 .5% 
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vs . 16 .2%), had lower annual income ($29,073 vs . $39,310), 
and more comorbidities (hypertension, type 2 diabetes, heart 
diseases) (all p<0 .0001) . They also reported impaired health 
status (7 .9% vs . 25 .2% reported excellent health) and were 4 
times more likely to have limitations in their activities (31 .9% 
vs . 12 .2% had limitations in physical functioning, 36 .3% vs . 
9 .3% - limitations at work/home/school, 20 .8% vs . 5 .2% - 
social limitations, 21 .1% vs . 4 .6% - cognitive limitations) (all 
p<0 .0001) . Individuals with VH also had lower HRQL scores 
and indicated a greater tendency towards mental disability 
and depression, as captured by K6-Kessler Index and PHQ-2 
scores (all p<0 .0001) . Patients with VH were also less likely 
to be employed (49 .2% vs . 69 .6%), were not working due to 
illness/disability (35 .5% vs . 6 .6%), lost more days of work due 
to disability (11 .2 vs . 3 .4 days), and had more healthcare uti-
lization and, thus, greater health care expenses ($13,953 vs . 
$5,271 per year, including 34 .1% vs . 22 .0% for prescription 
drugs) in comparison to controls (all p<0 .0001) . In multivariate 
analysis, after adjustment for confounders and comorbidities, 
presence of VH was a predictor of unemployment [odds ratio 
= 0 .58 (0 .44-0 .77)], greater annual health care expenditure 
(ʒ=$6,026±1,018), and impairment of patients’ HRQL (ʒ=-4 .9 
± 0 .7 for the Physical Summary score of SF-12, ʒ=-6 .5 ± 0 .7 for 
the Mental Summary score) (all p<0 .0001) . CONCLUSIONS: 
VH imposes significant burden to the patients and the society 
including significant impairment of HRQL, high unemployment, 
and substantial healthcare expenses .
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Factors associated with survival in a population-based 
cohort of patients with end-stage liver disease
David S. Goldberg1, Benjamin French1, Sarah Ratcliffe1, Craig 
Newcomb1, Wing Liu1, Anna Wallace2, Gurvaneet Sahota2, 
James Lewis1, Scott Halpern1; 1University of Pennsylvania, Phila-
delphia, PA; 2HealthCore, Inc, Wilmington, DE
Background: In the United States, fewer than 1 in 6 patients 
with end-stage liver disease (ESLD) are waitlisted, while fewer 
than 1 in 12 is transplanted . Yet nearly all large US-based 
cohort studies evaluating survival of patients with ESLD have 
focused on the small minority who are waitlisted . Little is known 
about the factors associated with survival in ESLD patients and 
how local waitlisting practices influence survival in the broader 
population with ESLD Methods: We conducted a retrospective 
cohort study of a nationally-representative sample of commer-
cially-insured patients with ESLD in the HealthCore Integrated 
Research Database (HealthCore) from 2006-2014 . ESLD was 
defined as decompensated cirrhosis or hepatocellular carci-
noma (HCC) using validated ICD-9-based algorithms, or labo-
ratory evidence of hepatocellular dysfunction . Waitlisting status 
was assessed by linking HealthCore and OPTN/UNOS data . 
Severity of liver disease was modeled using time-varying cirrho-
sis stage (stage 1: no varices or ascites; stage 2: non-bleeding 
varices only; stage 3: bleeding varices only; stage 4: asci-
tes without bleeding varices; stage 5: ascites with bleeding 
varices), with additional time-varying covariates of HCC and 
waitlisting status . Results: The cohort included 16,824 patients 
with ESLD . In multivariable models evaluating transplant-free 
and overall survival (pre- and post-transplant time), there were 
no associations between ratio of the local (donor service area) 
organ supply to demand and survival (p>0 .15 for both mod-
els) . The local waitlisting rate was not associated with trans-

plant-free survival . However, there was a small but statistically 
higher risk of mortality with increased local waitlisting (HR: 
1 .01, 95% CI: 1 .00-1 .02) . The risk of transplant-free and over-
all mortality was five times higher in patients with cirrhosis 
stages 4 and 5 compared to stage 1 patients, while HCC was 
associated with a 3-3 .5 times increased risk of mortality . Wait-
listing status was associated with significantly decreased risk 
of overall mortality (HR: 0 .82, 95% CI: 0 .74-0 .90, p<0 .001) . 
Lastly, living ≥150 miles from a transplant center was asso-
ciated with 20% increased risk of transplant-free and overall 
mortality . Conclusions: Local waitlisting rates and the balance 
of donor organ supply to demand are not associated with 
survival in the broader population with ESLD . The develop-
ment of ascites is strongly associated with mortality in a large 
nationally-representative cohort of patients with ESLD . These 
data would suggest that once ascites develops, patients who 
are otherwise medically eligible be referred for evaluation for 
a liver transplant .
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Impact of hepatitis C virus reflex testing on the hepatitis 
C care continuum among baby boomers in a urban 
health system
Aparna Goel1, Jennifer Sanchez2, Lismeiry Paulino2, Douglas T. 
Dieterich2, Ponni V. Perumalswami2; 1Gastroenterology, Icahn 
School of Medicine at Mount Sinai, New York, NY; 2Medicine, 
Liver Diseases, Icahn School of Medicine Mount Sinai, New York, 
NY
Background: Hepatitis C virus (HCV) screening in persons born 
between 1945-1965 (i .e . baby boomers) with a one-time anti-
body (Ab) test is recommended by the United States Preventa-
tive Services Task Force . Following these recommendations, a 
hospital-wide intervention combining electronic health record 
reminders, provider data feedback and patient navigation 
was implemented in 2014 to improve HCV screening . While 
HCV screening rates increased from 55% to 75%, there are 
ongoing gaps in the HCV care continuum, including confirma-
tory viral load testing in those with a positive HCV Ab result . 
HCV reflex polymerase chain reaction (PCR) testing was imple-
mented on April 6, 2016 . Our aim is to evaluate the change 
in the HCV care pathway with the implementation of HCV 
reflex PCR testing . Methods: A retrospective study of all per-
sons born between 1945-1965 with a primary care encoun-
ter or an inpatient hospitalization between March 5, 2016 
and May 6, 2016 at Mount Sinai Hospital was performed . 
Patients with a newly positive HCV Ab test result were included . 
The HCV care characteristics of those seen one month prior 
to HCV reflex PCR testing were compared to those seen one 
month following reflex testing . HCV care characteristics that 
were evaluated included days to HCV PCR test and referral 
to liver specialist . Results: There were 7,641 baby boomers 
during the study period and 35 were newly screened positive 
for HCV Ab . The HCV Ab positive patients were predominantly 
male (74%), African American (45%) and with a mean age of 
62 years . Only 16/19 (84%) patients had an HCV PCR test 
performed prior to implementation of HCV reflex PCR testing 
compared to 16/16 (100%) patients post implementation . The 
mean number of days between HCV Ab test to PCR testing 
decreased significantly from 3 .6 (+ 5 .7) to zero (+ 0) with 
HCV reflex PCR testing (p=0 .02) . In the overall cohort, 17 
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(53%) had a detectable viral load of which 11 (65%) were 
referred to a viral hepatitis specialist within a mean of 36 (+ 
19) days . Of the 6 chronically infected HCV patients without 
a referral, all were inpatients with significant medical or psy-
chiatric comorbidities . Discussion: Reflex testing for HCV viral 
load in HCV Ab positive patients prevents drop-off in the HCV 
care continuum and significantly reduces the number of days 
between confirmatory viral load testing . Navigating patients 
tested as inpatients with complex comorbid conditions remains 
challenging . In conclusion, reflex HCV PCR testing is a critical 
component of HCV screening and link to care efforts in hospi-
tals and the community .
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The association between alanine aminotransferase and 
renal function in the Japan population: the Yamagata 
(Takahata) study
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moto1, Tomohiro Katsumi1, Kei Mizuno1, Taketo Nishina1, Takeo 
Kato3, Isao Kubota2,3, Takamasa Kayama3, Yoshiyuki Ueno1,3; 
1Department of Gastroenterology, Yamagata University School of 
Medicine, Yamagata, Japan; 2Department of Cardiology, Pulmon-
ology, and Nephrology, Yamagata University School of Medicine, 
Yamagata, Japan; 3Global COE, Yamagata University School of 
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Background: It is well known that aminotransferase levels are 
lower in patients with chronic renal failure (CRF) undergoing 
dialysis compared with patients with normal renal function, 
but the association between alanine aminotransferase and 
renal function is not well known in patients with CRF with-
out dialysis . In small-scale studies, some studies showed that 
serum aminotransferase levels are lower in patients with CRF 
without dialysis compared with patients with normal renal 
function . However, large-scale study has not been performed . 
This cohort study examined whether serum ALT levels asso-
ciate with estimated glomerular filtration rate (eGFR) in the 
Japanese community-based population . Methods: The study 
cohort was recruited from a community-based annual health 
check-up, in which all inhabitants over 40 years of age in 
Takahata town, located in the northern part of Japan, were 
invited to participate . From June 2004 through to November 
2006, a total of 3,520 adults agreed to join the study and 
3,496 subjects (mean age, 62 years; 1,565 males and 1,921 
females) without loss of data were analyzed in this study . Mul-
tivariate logistic regression analysis was used to determine 
whether eGFR independently predicts serum levels of ALT . The 
eGFR was estimated using the abbreviated MDRD equation 
with a Japanese coefficient . Results: The average of serum 
ALT (U/L) and eGFR (mL/min/1 .73m2) was 23 .3±14 .0 (SD) 
and 81 .5±16 .5 (SD), respectively . In simple regression analy-
sis, serum eGFR showed a significant positive correlation with 
ALT (p=0 .0079) . In multiple linear regression analysis with 
the adjustment for possible confounders including age, gen-
der, body mass index (BMI), blood pressure, lipid profiles, 
HbA1c, hemoglobin and uric acid, eGFR was positively and 
independently associated with serum ALT (p<0 .0001) . In sub-
group analysis, the association between eGFR and serum ALT 
was especially stronger in females (p<0 .0001), subjects with 
eGFR<90 mL/min/1 .73m2 (p=0 .008), aged <65 (p=0 .0004), 
and without obesity (p<0 .0001) than the counterparts . Discus-

sion: This study showed that eGFR is independently associated 
with serum ALT revels in the Japanese community-based pop-
ulation, and that this association was observed more strongly 
in females, nonelderly, non-obese population and subjects with 
eGFR <90 . It is speculated that the reduction in aminotransfer-
ase activity in patients with CRF is partially due to the reduction 
in pyridoxal-5ʹ-phosphate, a coenzyme of transaminases, and 
the presence of UV-absorbing materials . This study suggests 
that serum ALT levels might be underestimated in subjects with 
reduced renal function .
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improve Hepatocellular Carcinoma Screening Rates
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Bishop2, Ethan Halm1; 1Internal Medicine, University of Texas 
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Background: Hepatocellular carcinoma (HCC) surveillance 
is associated with early tumor detection and improved sur-
vival in patients with cirrhosis, but its effectiveness is limited 
by underuse, particularly among racial/ethnic minorities and 
socioeconomically disadvantaged patients . Aim: Conduct a 
pragmatic randomized controlled trial to compare the clinical 
effectiveness of mailed outreach and patient navigation strat-
egies to increase HCC surveillance rates in a racially diverse 
and socioeconomically disadvantaged cohort of patients with 
cirrhosis . Methods: Patients with documented or suspected cir-
rhosis at an urban safety-net health system were randomized 
in a 1:1:1 fashion to receive mailed outreach invitations for 
screening ultrasound, mailed outreach plus patient navigation, 
or usual care with opportunistic, visit-based screening . Patients 
who did not respond to outreach invitations within 2 weeks 
received up to 3 reminder telephone calls . All 3 arms contin-
ued to receive visit-based screening as ordered by outpatient 
clinic providers . The primary study outcome was completion 
of abdominal imaging within 6 months of randomization . We 
used an intent- to-screen principle for analyses . Our study had 
80% power to detect a difference of 9% in screening rates, 
assuming a baseline rate of 20% and alpha of 0 .05 . Results: 
Baseline characteristics (n=1800) across the 3 groups were 
similar . Mean age was 55 years, and 59% were men . The 
cohort was racially diverse: 38% Hispanic, 32% Black, and 
28% White . Cirrhosis was 51% hepatitis C, 18% alcohol, and 
17% NASH . Cirrhosis was documented by ICD-9 codes in 
79 .6% and suspected by non-invasive markers of fibrosis in 
21 .4% of patients . Imaging-based HCC screening rates were 
significantly higher in the outreach/patient navigation (48 .2%) 
and outreach alone arms (44 .8%) than usual care (24 .2%) 
(p<0 .001 for both); however, screening rates did not differ 
between outreach arms (p=0 .25) . The intervention effect was 
consistent across pre-defined subgroups including Caucasian 
vs . non-Caucasian race, insured vs . uninsured status, docu-
mented vs . suspected cirrhosis, Child Pugh A vs . B cirrhosis, 
degree of primary care contact, and receipt of GI subspecialty 
care . In addition to the outreach strategy, screening partici-
pation was positively associated in multivariate analysis with 
female gender, older age, racial/ethnic minority status, pri-
mary care contact in year prior to randomization, and receipt 
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of GI subspecialty care in year prior to randomization . Con-
clusion: Outreach strategies doubled HCC screening rates in 
patients with cirrhosis . Adding patient navigation to telephone 
reminders provided no significant additional benefit .
Disclosures:
Amit G . Singal - Advisory Committees or Review Panels: Bayer, Wako DIagnos-
tics; Grant/Research Support: Gilead; Speaking and Teaching: Bayer
Jorge A . Marrero - Advisory Committees or Review Panels: Bayer, Onyx; Grant/
Research Support: Blueprint Medicine
The following people have nothing to disclose: Jasmin A . Tiro, Katharine McCal-
lister, Caroline A . Mejias, Joanne Sanders, Wendy Bishop, Ethan Halm

1732
The Northwell Health Real World Experience : A novel 
team approach is successful in overcoming barriers of 
access to obtaining HCV direct acting anti-viral thera-
pies and obtaining SVR rates of 97%
Susan M. Lee, Tai P. Lee, Maly Tiev, Lewis W. Teperman, David 
E. Bernstein; Liver Diseases, Hofstra Northwell School of Medicine, 
Manhasset, NY
Introduction: Hepatitis C (HCV) is almost universally curable . 
The greatest barrier to cure has become patient (pt) access 
to direct acting anti-viral (DAA) therapies due to non-medical 
restrictions imposed by payers . In order to overcome these 
restrictions and obtain access to therapy for all patients (pts), 
we center created a dedicated team to work on behalf of our 
HCV pts . Methods: We created a team comprised of a phar-
macist, pharmacy technician, patient navigator and physician 
whose responsibilities included DAA acquisition and deliv-
ery, patient education, and data collection . DAA acquisition 
included completing prior authorizations and letters of appeal 
to payers and the NY State external review board . The pro-
gram was piloted in a single office and then expanded to multi-
ple sites in the New York area . Results: We report initial results 
for the period 1/1015-6/6/2016 . During that time, 917 pts 
with HCV entered our process for DAA acquisition . Pts with 
all insurances including 20 commercial plans, 12 managed 
Medicaid plans and straight Medicaid were included . Med-
ication was requested for all pts regardless of fibrosis stage 
and genotype . During the evaluated period, 810 pts were 
approved for treatment (88%), 764 have received medication 
(83%), 107 patients still have final approval/denial pending . 
3/917 patients have had their DAA treatments denied (<1%) . 
As of 6/6/2016, 46 pts were approved but did not start ther-
apy . Reasons for not starting included: needing counseling by 
PharmD(19), personal reasons such as surgery, vacation (18), 
and needing medication delivery(9) . Of our approved cohort, 
454 were treatment-naïve and 356 treatment -experienced . 
Genotype breakdown: G1 not subtyped 3, G1a 483, G1b 
237, G2 33, G3 41, G4 12, G6 1 . Fibrosis score by biopsy 
or Fibroscan: F0 25, F1 241, F2 130, F3 89, F4 272 . 53 
patients had no fibrosis score . Approved DAA’s were: SOF/
LDV+ ribavirin (RBV) 639, Sofosbuvir(SOF)/RBV 42, PrOD + 
RBV 91, Daclatasvir/SOF+RBV 31, ELB/GZR + RBV 5, PrO+ 
RBV 2 . As of 6/6/2016, 664 patients completed therapy . 
Approximately 190 patients are in the follow period . SVR rate 
for the completed patients is ~97% . To date, 18 patients have 
relapsed following cessation of therapy . Conclusions: Imple-
mentation of a dedicated team to obtain access to HCV DAA 
therapies overcomes standard barriers to treatment access and 
greatly improves the ability to obtain these treatments for all pts 
with HCV, regardless of insurance, fibrosis stage or genotype 
with overall medication acquisition 88% and absolute denial 
rate < 1% . Outcomes from this program include SVR rates of 

97%, improved patient satisfaction scores and improved staff 
experience .
Disclosures:
Lewis W . Teperman - Advisory Committees or Review Panels: Vital Therapies; 
Grant/Research Support: Gilead, Vital Therapies; Speaking and Teaching: Gil-
ead
David E . Bernstein - Consulting: abbvie, Merck, Janssen; Grant/Research Sup-
port: GIlead, abbvie, BMS, Janssen; Speaking and Teaching: Gilead
The following people have nothing to disclose: Susan M . Lee, Tai P . Lee, Maly 
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1733
Improving HCV Testing in Alignment with Current 
Guidelines: Technology Alone is Not the Answer
Bruce Nitsche3, Sara Miller1, Andrew J. Muir2; 1Med-IQ, Balti-
more, MD; 2Duke University, Durham, NC; 3Virginia Mason, Seat-
tle, WA
Background: We initiated a quality improvement (QI) program 
with the goal of evaluating and improving HCV testing in align-
ment with the birth-cohort-based guidelines in the outpatient 
primary care setting . This initiative included monthly patient 
record audit, data sharing/clinician feedback, and just-in-time 
education . Simultaneously, a reminder was added to the health 
maintenance tab in the Virginia Mason electronic health record 
(EHR) to remind clinicians caring for patients born between 
1945 and 1965 (the “baby boomer” generation) to recom-
mend an HCV-antibody test . All clinicians in the Virginia 
Mason healthcare system were invited to one grand rounds 
style CME-program during the time the QI intervention was 
taking place . Objective: We sought to determine differences in 
HCV testing when multiple cycles of clinical record audit/feed-
back and targeted education are combined with EHR-based 
reminders . Methods: We evaluated changes in HCV testing 
within 3 clinics participating in the QI initiative and 4 clinics 
without exposure to the QI components . Baseline testing among 
baby boomers was evaluated for patient visits between August 
and October 2014 . The QI interventions began in March 
2015 and testing rates were evaluated monthly for 6 months 
using methodology identical to baseline evaluation of testing . 
Results: Testing rates increased significantly in both groups: 
4 .6% to 10 .4% in the control group (N=35,902; P<  .002) and 
6 .1% to 17 .5% in the intervention group (N=37,783; P< .002) . 
Testing rates in the intervention group were statistically greater 
than the control group at every measurement period (P<  .002 
for all comparisons) .(Figure) Conclusions: In busy clinical prac-
tices integrating routine chart audits, clinician feedback, and 
education effectively and in a time-sensitive manner can be 
challenging . However, our data suggest that facilitating clinical 
practice changes which bring care processes into alignment 
with recently updated guidelines is less effective when not com-
bined with real-time reviews of current practice .
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Andrew J . Muir - Advisory Committees or Review Panels: Abbvie, BMS, Gil-
ead, Janssen, Merck; Consulting: Shire, Inovia Pharmaceuticals, Intercept, Por-
tola Pharmaceuticals; Grant/Research Support: Abbvie, BMS, Gilead, Janssen, 
Merck, Hologic, Intercept, NGM Biopharm, Roche
The following people have nothing to disclose: Bruce Nitsche, Sara Miller

1734
Mortality from Multidrug Resistant Colonization or Infec-
tion in Hospitalized Patients with Cirrhosis
Monica L. Schmidt1, Lewis McCurdy2, Mark W. Russo3, Holly 
Petruso1, Spencer D. Melanie1; 1Dickson Advanced Analytics, 
Carolinas Healthcare, Charlotte, NC; 2Infectious Diseases, Caroli-
nas Healthcare, Charlotte, NC; 3Transplant, Carolinas Healthcare 
System, Charlotte, NC
Background: Patients with cirrhosis are at increased risk of 
infection . We sought to determine if colonization or infec-
tion with multi-drug resistant organisms are associated with 
increased risk of mortality compared to cirrhotic patients with-
out MDRO . Methods: Data on 10,092 patient with cirrhosis 
hospitalized between Jan 2010 through Jan 2016 were iden-
tified with 65,882 longitudinal hospital stays at Carolinas 
Healthcare System . Analyses were performed to assess the 
risk of mortality for those who died (n=2664) versus those 
surviving(n=7223) excluding those with missing outcomes 
(n=205) .We identified patients that had either methicillin resis-
tant staph aureus, carbapenem resistant enterobacteraciae, 
vancomycin resistant enterococcus or an extended spectrum 
beta lactamase producing organism isolated from any site . 
Colonization cultures were collected as part of a surveillance 
program upon hospitalization . Unadjusted analyses were 
performed comparing those who died within the 5-year time 
period to those who survived using a Wilcoxon rank-sum trend 
analysis . Adjusted analysis was performed using a longitudinal 
Poisson model with robust standard errors reporting incident 
risk ratios . Results: Among 9,887 patients the mean age was 
59 years and 54% were male . 1,206(12 .2% ) patients had 
an MDRO isolated through surveillance or clinical cultures . In 
the adjusted analyses, MRSA colonization was not associated 
with increased mortality however MRSA infection (n=590) was 
associated with a 10% increase in the risk of death (IRR 1 .10; 
95% CI 1 .0-1 .20) . Colonization with VRE (n=50) was associ-
ated with a 12% increase in the risk of death (IRR 1 .12; 95% 
CI 1 .0-1 .3) while controlling for age, gender, antimicrobrial 
exposures, portal hypertension, SBP, encephalopathy, variceal 
bleed, and year of admission . In our model, colonization with 
CRE did not significantly increase mortality . Conclusions: Cir-
rhotics who are colonized with VRE or infected with MRSA 
have 10-12% increased mortality . Ongoing interventions to 
reduce colonization with MDROs and subsequent infection with 
these organisms are needed to reduce mortality in this vulner-
able population .
Disclosures:
Mark W . Russo - Grant/Research Support: Merck, Salix; Speaking and Teach-
ing: Intercept, Gilead, ABBVIE, Salix
The following people have nothing to disclose: Monica L . Schmidt, Lewis 
McCurdy, Holly Petruso, Spencer D . Melanie

1735
Potential Conflicts of Interest for Authors of Recent 
AASLD Clinical Practice Guidelines 
Audrey Dillon1, Ian A. Rowe2,1; 1Liver Unit, St James’s University 
Hospital, Leeds Teaching Hospitals Trust, Leeds, United Kingdom; 
2University of Leeds, Leeds Institute for Data Analytics, Leeds, 
United Kingdom
Background Authors of clinical practice guidelines (CPG) are 
influencers in clinical decision making . Identifying and manag-
ing potential conflict of interests (COI) is a key step in protect-
ing the integrity of CPGs and consequently clinical care . COIs 
have been shown to influence interpretation of clinical trial 
results and physician preferences for choosing medication . The 
aim of this study was to measure the payments received by 
AASLD CPG authors using publicly available data . Methods 
Payments and transfers of value between US physicians and 
manufacturers are collected in the Open Payments Programme 
(OPP) and are publicly accessible . Payments are recorded as 
“General” (GP, includes consulting, food, beverage and travel 
expenses paid directly to physician), “Research Associated” 
(RAP, payments to an institution and the physician is named as 
a principal investigator), and “Research” (RP, payment to the 
physician as a named recipient) . From 2012 to 2015, AASLD 
produced 7 CPGs . Open payments from 2013 and 2014 are 
available and searches were performed on every author from 
the 7 CPGs . Results Of the 64 authors, 3 authors were involved 
in 2 guidelines . 18 authors were not on the OPP Database: 8 
were practising outside of the USA, 2 were not physicians, and 
7 were not found on the database despite multiple searches . 
The total payment to 43 authors was $11,218,202 with GP 
of $1,474,676 . 42 authors received GPs, with a median pay-
ment received of $10,786 (range $0 to $358,654] . RAPs 
were received by 32 authors with a median payment of 
$146,901 .91 (range $13,813 to $1,457,527] . 5 authors 
received RPs, with median payment $5,510 . A number of 
discrepancies were noted in reporting of COI in CPGs . For 
instance, of those who received RP a minority of authors had 
equivalent declared COI in both the CPG and the database . 
One author with no potential conflicts of interest documented in 
the CPG had received RP . Importantly, the CPGs with the high-
est total payments were those relating to HCV ($6,282,780) 
and NAFLD ($1,389,615) reflecting the market value of these 
disease areas . Conclusion The majority of AASLD CPG authors 
have a financial conflict of interest with industry . While most 
are research payments, this has potential to lead to bias when 
creating CPGs . There is a lack of clarity among declared poten-
tial conflicts of interest and the OPP data that may be due to 
timing of payment data and declarations . Further study and 
discussions among the hepatology community are required to 
develop optimal methods of managing potential COIs beyond 
simple declaration .
Disclosures:
The following people have nothing to disclose: Audrey Dillon, Ian A . Rowe
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1736
Comprehensive Liver Cancer Center Approach to 
Improve Treatment-Lag in Patients with Hepatocellular 
Carcinoma: A Tertiary Center Experience
Ramzi Mulki1, Joshua Sloan2, Sagar Patel1, Maria Scannell3, 
Simona Rossi3, Eyob L. Feyssa3; 1Department of Medicine, Albert 
Einstein Medical Center Philadelphia, Philadelphia, PA; 2Depart-
ment of Medicine, Division of Gastroenterology, Albert Einstein 
Medical Center Philadelphia, Philadelphia, PA; 3Department of 
Transplantation, Division of Hepatology, Albert Einstein Medical 
Center Philadelphia, Philadelphia, PA
Introduction: Hepatocellular carcinoma (HCC) is a leading 
cause of death among patients with liver disease, and its man-
agement necessitates the involvement of multiple specialists . 
Multidisciplinary conferences (MDC) have shown to facilitate 
communication amongst specialists, however it may not be an 
optimal method to improve treatment-lag times (TL-T) . A new 
Comprehensive Liver Cancer Center (CLCC) was established 
at our institution in January 2011, and adopts a same-day, sin-
gle-visit approach where different specialists evaluate patients 
before and after MDC to formulate a plan of care and expe-
dite interventions . Aim: To estimate the TL-T before and after 
the implementation of the CLCC . Secondary outcomes include: 
number of patients receiving liver transplantation (LT), distance 
traveled to seek care, and 1-year mortality . Methods: We ret-
rospectively examined the charts of patients diagnosed with 
HCC from January 2007- January 2014 . Excluded patients 
were those lost to follow up, transferred care, or opted for 
hospice care . The cohort was divided into two groups: those 
who received care prior to (group 1) and after (group 2) the 
establishment of CLCC . Demographics, etiology of underlying 
liver disease, number and types of diagnostic and therapeutic 
modalities used were collected . TL-T for each group was cal-
culated from the date of HCC diagnosis to the date of the first 
therapeutic intervention, and compared using a t-test . Other 
variables were compared using Fisher’s exact, and chi-square 
tests for statistical significance (p=0 .05) . Results: A total of 289 
patients were included, 117 (40%) in group 1 and 172 (60%) 
in group 2 . Mean age was 58 .6 and 61 .6 years, for groups 
1 and 2 respectively . A larger number of patients presented 
within Milan criteria in group 2, 105 (61%) vs 63 (54%) in 
group 1 . Mean TL-T improved significantly from 152 to 69 
days (p < 0 .001) after the implementation of CLCC . Thirty-four 
patients (29%) in group 1 compared to 45 patients (26%) in 
group 2 received LT . No significant difference existed in the 
mean distance traveled by patients to seek HCC care . Despite 
not reaching statistical significance, there was a decrease in 
the 1-year mortality in group 2 compared to group 1 (17% vs 
11%, p= 0 .16) respectively . Conclusion: A multidisciplinary 
approach is critical in the management of HCC . While the 
data did not suggest a significant change in secondary out-
comes thus far, it demonstrated that our institution’s new CLCC 
was able to significantly reduce TL-T ensuring potentially better 
outcomes .
Disclosures:
Simona Rossi - Consulting: BMS; Speaking and Teaching: gilead
Eyob L . Feyssa - Advisory Committees or Review Panels: Gilead; Grant/Research 
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1737
Trends Comparing Alcohol Related Liver Disease in 
Women and Men in the United States from 2006 and 
2013: A Nationwide Analysis
Lauren N. Stemboroski1, Ciel Harris1, Asim Shuja2, Miguel H. 
Malespin2; 1Internal Medicine, University of Florida College of 
Medicine, Jacksonville, FL; 2Department of Gastroenterology and 
Hepatology, University of Florida Health, Jacksonville, FL
Aim: The aim of this study is to compare the rate of presenta-
tion, admission and mortality rate due to alcohol related liver 
disease (ARLD) in women and men from 2006 and 2013 . 
Methods: The Nationwide Emergency Department Sample 
(NEDS) and Nationwide Inpatient Sample (NIS) database was 
used to determine the number of Emergency Department (ED) 
visits, admissions, mortality rates and other important trends for 
alcohol related liver disease by ICD 9 codes (571 .1-571 .3) 
as the first listed diagnosis . Results: There were 59,126 and 
65,141 visits to the emergency department (ED) in 2006 and 
2013 respectively with alcohol related liver disease as the pri-
mary diagnosis . Of these, 54,988 (85%) and 51,981 (80%) 
of patents were admitted to the hospital in 2006 and 2013 
respectively . Individuals in 45-64 year group were more likely 
to receive evaluation in the ED both years . The percentage of 
women presenting with alcohol related liver disease to the ED 
increased over time, from 28% in 2006 to 30% in 2013 . Both 
genders had similar decreases in admission rates over time 
84 .7% males, 85 .3% females admitted in 2006 and 79 .6% 
males, 80 .3% females admitted in 2013 . Both genders admit-
ted to the hospital demonstrated improved mortality rates from 
2006 to 2013 . The in-hospital death rate decreased in females 
from 8 .0% to 4 .3% and 8 .7% to 5 .6% in males in 2006 and 
2013 respectively . There has been an increased utilization in 
home health care and rehabilitation programs since 2006 . 
Women were more likely to be discharged to a nursing home, 
rehabilitation program or with home health care than men in 
2006 and 2013 . Conclusions: Individuals between 45-64 
years of age were more likely to receive evaluation in the ED 
for ARLD . The rate of presentation to the ED with ARLD has 
increased amongst women since 2006 . The mortality rates 
have equally decreased in both genders . The increased utiliza-
tion of rehabilitation programs and home health care services 
may explain the decrease in admission rate and LOS over 
the years, especially in the female population . Investigations 
aiming to define the rate of ARLD among women and men com-
paring age and race should be conducted to better understand 
these trends .

Trends among patient’s with ARLD from 2006 to 2013
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1738
Socioeconomic and Survival Differences among Minori-
ties With Hepatocellular Carcinoma in Florida
Patricia D. Jones1,2, Valery Muenyi3, Joselin Gonzalez-Diaz1, Paul 
Martin1,2, Erin Kobetz2,4; 1Medicine, Hepatology Division, Univer-
sity of Miami Miller School of Medicine, Chapel Hill, FL; 2Sylvester 
Comprehensive Cancer Center, University of Miami Miller School 
of Medicine, Miami, FL; 3Medicine, University of Miami Miller 
School of Medicine, Miami, FL; 4Department of Medicine, Division 
of Computational Medicine and Population Health, University of 
Miami Miller School of Medicine, Miami, FL
Purpose: We aimed to identify associations between race, 
socioeconomic characteristics and survival in patients with 
HCC in Florida . Methods: We identified HCC cases diagnosed 
between 1/1/2004 - 12/31/2013 in the Florida Cancer Data 
System (FCDS) . We linked FCDS to the 2010-2014 US Census 
American Community Survey and the 2013 Florida Behavioral 
Risk Factor Surveillance System to ascertain population-level 
characteristics . We performed univariate, bivariate and Cox 
proportional hazards regression analyses to describe the asso-
ciation between race and survival . Results: Of 10,852 patients 
with HCC, 77 .4% were men, 13 .4% were Black, 67 .1% 
non-Hispanic White, 15 .7% Hispanic, 3 .2% Asian and <1% 
other . Blacks were younger at presentation, with a median age 
of 59 years compared to 64 years in Hispanics and 63 years 
in all other races, p<0 .01 . Median tumor size was largest 
in Asians, 6 .0 cm, followed by 5 .4 cm in Blacks, 4 .8 cm in 
Hispanics and 4 .7 cm in Whites, p<0 .01 . Blacks were most 
likely to have distant disease, p<0 .01 . Only 16 .3% of Blacks 
had surgery or radiofrequency ablation compared to 25 .4% of 
Asians, 24 .8% of Hispanics and 21 .7% of Whites, p <0 .01 . 
Transplant was performed in 9 .7% of Hispanics, 8% of Whites, 
6 .9% of Asians and 4 .6% of Blacks, p<0 .01 . Median survival 
was 208 days in Hispanics, 171 days in Whites, 158 days 
in Asians and 136 days in Blacks, p<0 .01 . When adjusted 
for gender, age at diagnosis, payer, tumor size, stage, and 
surgical treatment, Hispanics had 16% reduced rate of death 
(hazard ratio (HR) 0 .84, 95% confidence interval (CI) 0 .77-
0 .92, p<0 .01) and Whites had 7% reduced rate of death 
(HR 0 .93, 95% CI 0 .86-0 .99, p 0 .03) compared to Blacks . 
Hispanics had 9% adjusted reduced rate of death (HR 0 . 91, 
95% CI 0 .85-0 .97, p<0 .01) compared to Whites . Blacks and 
Asians were more frequently uninsured, 11 .6%, compared to 
8 .1% of Hispanics and 6 .3% of Whites, p<0 .01 . There were 
significant racial differences in population characteristics . For 
example, Hispanics lived in census tracts where more fami-
lies reported income below the federal poverty level and had 
lower mean household income, compared to Blacks, p<0 .01 . 
In counties where Blacks lived, more adults reported having 
a colonoscopy, but fewer adults reported having a mammo-
gram, compared to counties where Hispanic patients resided, 
p<0 .01 . Conclusions: Access to care and socioeconomic dif-
ferences may help explain disparities in survival; however, 
despite living in areas with similar or worse socioeconomic 
features, Hispanics with HCC survive longer than Blacks and 
Whites in Florida . Although access to transplant may inform 
these findings, additional contributors must be identified .
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1739
Hospital re-admission predicts 5-year survival in 
patients with cirrhosis – A population-based study
Jennifer A. Flemming1, Yvonne Dewitt2, Christopher Booth1; 1Med-
icine and Public Health Sciences, Queens University, Kingston, 
ON, Canada; 2Institute for Clinical Evaluative Sciences, Kingston, 
ON, Canada
Background: Previous studies have shown that patients with 
cirrhosis have high rates of hospital re-admission . Whether 
re-admission is associated with long-term survival at the popula-
tion level is unknown . Methods: Population-based cohort study 
of patients with cirrhosis in Ontario, Canada from 1990-2012 
using data from the Institute for Clinical Evaluative Sciences . 
Cirrhosis diagnosis was based on validated administrative 
coding algorthims . Data on demographics, hospitalizations, 
and survival were determined using linked electronic datasets . 
5-year overall survival form the date of cirrhosis diagnosis was 
compared using the log-rank test . Results: A total of 175,290 
patients with cirrhosis were included in the cohort, median 
age at diagnosis 57 years (IQR 46-68), 61 .6% male, median 
follow-up time 3 .63 years (IQR 0 .7-9 .17) with a 5-year survival 
of 65 .3% . 414,772 admissions occurred over the study period 
with a median length of stay of 5 days (IQR 2-10) . The most 
common indications for admission were related to underly-
ing liver disease . Re-admission rates at 30 and 90 days were 
15 .7% and 35 .2% respectively . The 5-year overall survival 
was 55 .3% in those re-admitted within 90-days compared to 
62 .6% in those who were never re-admitted and 74 .6% in 
those without a hospital admission (p < 0 .001) . Conclusions: 
Re-admission rates in patients with cirrhosis are high and those 
re-admitted within 90 days have worse overall 5-year survival . 
This information can be used to help in patient counselling 
regarding disease-related prognosis .
Disclosures:
The following people have nothing to disclose: Jennifer A . Flemming, Yvonne 
Dewitt, Christopher Booth

1740
Outpatient primary care physician utilization before and 
after index hospitalization in patients with decompen-
sated liver cirrhosis enrolled in a large national health 
insurance administrative database
Steven J. Scaglione1, Leanne N. Metcalfe2, Ivan Vasilyev2, Rebecca 
W. Tsang1, Allyce Caines1, Shaham Mumtaz1, Vik Goyal1, Talar 
Markossian3, Howard Underwood2; 1Hepatology, Loyola Uni-
versity Medical Center, Maywood, IL; 2Collaborative Research, 
Health Care Services Corporation, Chicago, IL; 3Preventive Health 
Sciences, Loyola University, Maywood, IL
Background: There is a paucity of data on the impact of outpa-
tient primary care physician (PCP) utilization in decompensated 
liver cirrhosis (DLC) . This study investigated the association 
between outpatient visits with a PCP before and after index 
hospitalization(IHosp) and mortality . Methods: We analyzed 
5 years of private, employer-based, health insurance claims 
data from the HealthCare Services Corporation on 13 .5 mil-
lion members over four states from 2010 to 2014 . DLC was 
defined as ICD-9 571 .2, 571 .5 AND a 2nd diagnostic code 
for decompensation (any ICD-9: 070 .44, 070 .71, 348 .3x, 
456 .0, 456 .1, 456 .2x, 572 .2, 572 .3, 572 .4, 782 .4, 
789 .59) . Patients were considered “Low PCP Utilizers” if they 
saw their PCP ≤1 time in the previous two years and “frequent 
PCP utilizers” if they saw their PCP ≥2 times in the previous 2 
years before IHosp . We assessed multiple etiologies of liver 
disease, medical comorbidities including Charlson Comorbidi-
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ties Index (CCI) . We collected information on procedures and 
complications of cirrhosis during IHosp, and PCP and specialist 
outpatient use after IHosp . Chi-squared analysis was used to 
compare categorical variables and student’s ttest was used to 
compare continuous variables . Multivariable logistic regres-
sion was used to evaluate risk factors associated with death . 
Results: There were 2205 patients with DLC during the study 
period, of whom 69 .8% were frequent PCP users and 30 .2% 
were low PCP users . Among low PCP users, 26% had seen a 
PCP, however, over half (52%) have seen a gastroenterolo-
gist in the previous two years . Results from univariate analysis 
showed that DLC who were “low PCP users” were more likely 
to have alcohol liver disease (46 .8% vs 40 .3% p<0 .005), less 
likely to have diabetes (42 .6% vs 53 .6%, p<0 .001), & have 
less substance abuse (3% vs 5 .2%, p <0 .02) . During their 
IHosp, “low PCP utilizers” were more likely to have ascites 
(51 .3% vs 44 .3%, p<0 .002), require paracentesis (30 .8% vs 
24 .2, p<0 .001) HRS (5 .6% vs 2 .8%, p <0 .002), require blood 
transfusion (29 .1% vs 24 .9%, p<0 .04) . Only 37% of “low PCP 
utilizers” and 81 .1% of “high outpatient utilizers saw their PCP 
within 6 months after IHosp . On multivariate logistic regression 
analysis, CCI (OR 1 .15, 95% CI 1 .114-1 .198) and requiring 
paracentesis (OR 1 .5, 95%CI1 .15-1 .9) and early readmission 
(OR 2 .1, 95%CI 1 .7-2 .5) was associated with increased mor-
tality, while visiting a PCP after IHosp (OR 0 .5, 95%CI 0 .42-
0 .657) was associated with decreased mortality . Conclusions: 
Our results suggest that appropriate follow-up with a PCP in 
patients with DLC is associated with decreased mortality . Fur-
ther studies are needed to confirm this association .
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Differences in Hepatocellular Carcinoma Incidence and 
Survival Rates among Asian Mono-Ethnicities
George Cholankeril1, Ryan B. Perumpail2, Menghan Hu3, Edward 
A. Pham2, Radhika Kumari2, Robert Gish2, Samuel K. So4, Renu-
mathy Dhanasekaran2, Aijaz Ahmed2; 1Roger Williams Medical 
Center, Providence, RI; 2Division of Gastroenterology and Hepa-
tology, Stanford University School of Medicine, Stanford, CA; 3Bio-
statistics, Brown University School of Public Health, Providence, RI; 
4Surgery, Stanford University School of Medicine, Stanford, CA
Background & Aims: California represents one-third of the 
United States’ rapidly growing Asian population with diverse 
demographic distribution of Asian mono-ethnicities . We eval-
uated the trends in incidence and survival of hepatocellular 
carcinoma (HCC) in mono-ethnic Asians within California . 
Methods: Using a custom Surveillance, Epidemiology, and 
End Results (SEER) 11 registry, we analyzed temporal trends 
in incidence and overall survival (OS) of HCC in the Asian 
ethnic cohorts within California from 2000-2010 . In addi-
tion, we determined survival hazards ratio (HR) using a Cox 
proportional regression model . Extent of disease was defined 
as localized and regional/distant metastases . Curative treat-
ment (CT) included hepatic resection and/or liver transplan-
tation in localized HCC . Results: Asians accounted for 22 .5% 
(n=6,420) of the 28,574 new cases of HCC in California from 
2000-2010 . Among Asian ethnic groups, Chinese constituted 
30 .7% (1,968 out of 6,420) of HCC cases (Table) . Incidence 
rate (IR) per 100,000 persons was highest in Laotians (35 .6%) 
and Vietnamese (33 .3%) . Annual percentage change (APC) 
in incidence declined in all Asian mono-ethnicities, except for 
Cambodians and Filipinos (Table) . Compared to Non-Hispanic 

Whites (22 .2%), CT rates (Table) were significantly lower in 
Laotians (8 .5%, p< .01), Japanese (21 .0%, p< .01), and Filipi-
nos (21 .9%, p< .05) . The 5-year OS in Laotians (5 .1%, p< .01) 
and Cambodians (7 .5%, p< .01) were significantly lower than 
Non-Hispanic Whites (16 .1%) . Compared to Non-Hispanic 
Whites, Laotian (5-year HR: 1 .13, 95% CI: 1 .09-1 .18; p< .01) 
and Cambodians (5-year HR: 1 .11, 95% CI, 1 .05-1 .15; 
p< .01) had significantly lower OS, whereas Korean (5-year 
HR: 0 .90 95% CI, 0 .86-0 .93; p< .01) and Chinese (5-year 
HR: 0 .88, 95% CI: 0 .86-0 .90; p< .01) had significantly higher 
OS . Conclusion: The incidence of HCC is higher in most of the 
Asian mono-ethnicities when compared to non-Hispanic Whites 
in California . More importantly, there are significant inter-eth-
nic differences between the various Asian mono-ethnicities . 
Our data shows that Asians with HCC are composed of diverse 
subgroups and are not a monolithic entity .

Disclosures:
Robert Gish - Advisory Committees or Review Panels: Gilead, AbbVie, Arrow-
head, Ionis, MERCK; Consulting: Eiger, Genentech, MERCK; Speaking and 
Teaching: Gilead, AbbVie, MERCk; Stock Shareholder: Arrowhead
Aijaz Ahmed - Consulting: Bristol-Myers Squibb, Gilead Sciences Inc ., Roche, 
AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
ences Inc .
The following people have nothing to disclose: George Cholankeril, Ryan B . 
Perumpail, Menghan Hu, Edward A . Pham, Radhika Kumari, Samuel K . So, 
Renumathy Dhanasekaran

1742
Changes in liver biopsy training requirements to reflect 
competency-based medical education concepts
Oren K. Fix1, Charissa Y. Chang2, John R. Lake3; 1Swedish Med-
ical Center, Seattle, WA; 2Mount Sinai School of Medicine, New 
York, NY; 3University of Minnesota, Minneapolis, MN
BACKGROUND: Current transplant hepatology (TH) training 
requirements include performance of 30 and interpretation of 
200 liver biopsies . Our aim was to determine whether these 
requirements should be changed to reflect evolving concepts in 
competency-based medical education . Other relevant changes 
include changing attitudes about the essential skills of a trans-
plant hepatologist, the availability of noninvasive fibrosis 
assessments, changes in hepatitis C treatment, and the pre-
dominance of biopsies performed by radiologists . METHODS: 
We surveyed TH fellowship program directors (PDs), associate 
PDs and other experts in hepatology education about their 
attitudes toward liver biopsy training requirements . RESULTS: 
Response rate was 83% (50/60), including 88% (38/43) PDs . 
Respondents represented small and large fellowship programs, 
and small, medium and large transplant centers . 68% of 
respondents have noninvasive imaging modalities for fibrosis 
assessment available at their sites . 70% of respondents believe 
the performance of liver biopsy is a necessary and essential 
skill of a competent hepatologist . 68% believe current training 
requirements for liver biopsy performance should be changed . 
82% favored changing the requirements to reflect competen-
cy-based standards, with or without a minimum number of 
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required biopsies . 74% responded that a minimum number 
of biopsies should be performed to assess competence (59% 
preferred 20 per fellow, range 10-30) . 76% recommended 
that biopsies performed prior to TH fellowship (e .g ., during GI 
fellowship) should count toward this minimum . An overwhelm-
ing majority of respondents believe that interpretation of liver 
biopsy results is a necessary skill of a competent hepatologist, 
either independently (82%) or based on a pathologist’s report 
(98%) . 84% favored changing the requirements to reflect com-
petency-based standards, with or without a minimum number 
of required biopsies interpreted by each fellow . 78% reported 
that a minimum number of biopsies should be interpreted to 
assess competence (87% preferred 100-200, range 20-200) . 
Many respondents noted that a centralized, national liver 
biopsy teaching slide library could help fellows achieve these 
goals . 75% recommended that training requirements should 
incorporate the ability to demonstrate meaningful interpretation 
of noninvasive methods of fibrosis staging . CONCLUSIONS: 
Experts in hepatology education believe the performance 
and interpretation of liver biopsies and noninvasive methods 
of fibrosis staging remain necessary and essential skills of a 
competent hepatologist . Changes in ABIM/ACGME training 
requirements were proposed and implemented as a result of 
this survey .
Disclosures:
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Patient reported assessment of different diagnostic 
imaging tests for liver disease – visual representation 
and ownership of results improves understanding. 
Andrew G. McKay1, Arjun Jayaswal1,2, Matteo Milanesi1, 
Miranda Phillips1, Stella Kin1, Xiaojun Xu1, Joana Leal2, Rajar-
shi Banerjee1; 1Perspectum Diagnostics, Oxford, United Kingdom; 
2Radcliffe Department of Medicine, University of Oxford Centre for 
Clinical Magnetic Resonance Research, Oxford, United Kingdom
Background: Liver disease is rising in prevalence; early inter-
vention followed by action (e .g . dietary improvement) prevents 
later stages of disease and associated costs . Good patient 
experience and understanding leads to better outcomes in 
chronic disease, and thus information delivery is important to 
earlier positive outcomes . Methods: 41 patients with experi-
ence of liver disease underwent Transient Elastography (Fibro-
Scan) and quantitative MRI analysed by LiverMultiScan . Results 
were fed back in a standard format . For FibroScan, a Liver 
Stiffness number, with comparison to coloured fibrosis score 
chart . For LiverMultiScan, a standard report featuring statisti-
cal summary of key parametrics and coloured MRI scan . This 
was followed by a qualitative interview and questionnaire into 
patient experience and understanding . The interview was the-
matically analysed . Results: 38 patients touched on the imag-
ery of LiverMultiScan, 37 positively . Imagery theme summary 
was that access to the coloured visual image enhanced under-
standing, and so reassured patients of their health status . No 
discernible difference was seen by condition, though those with 
patchy disease commented strongly . 26 patients commented 
on information ownership and its effects, 25 positively . Patients 
spoke of frustration in terms of access to their information, and 
importance of access for personal empowerment and subse-
quent lifestyle action . On the questionnaire, done before and 
after scanning, patients rated understanding of the health of 
their liver . Mean scoring increased from 6 to 9 .3 on a 10-point 

scale and the changes were significant at the 1% level using 
the Wilcoxon Signed-Rank test . Conclusion: Giving patients 
access to their own reports in an understandable and visual 
format may enhance patient experience and understanding of 
liver health, and so potentially form part of health interventions 
for liver disease . Patient empowerment in chronic liver disease 
merits further research .
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Cascade of Care for Alaska Native People with Chronic 
Hepatitis C Virus Infection
Brian J. McMahon1,2, Lisa J. Townshend-Bulson1, Prabhu P. 
Gounder2, Youssef Barbour1, Chriss E. Homan1, Annette Hewitt1, 
Dana J. Bruden2, Hannah G. Espera1, Julia N. Plotnik1, James E. 
Gove1, Michael Bruce2, Phillip Spradling3, Brenna Simons1; 1Liver 
Disease and Hepatitis Program, Alaska Native Tribal Health Con-
sortium, Anchorage, AK; 2Arctic Investigations Program, National 
Center for Emerging and Zoonotic Infectious Diseases, Centers for 
Disease Control and Prevention, Anchorage, AK; 3Division of Viral 
Hepatitis, Center for HIV, Viral Hepatitis, STD, and TB Prevention, 
Centers for Disease Control and Prevention, Atlanta, GA
It has been estimated that <50% of persons with chronic hep-
atitis C virus (HCV) infection in the US have been identified; 
of those identified, <25% are linked to care and <15% have 
received antiviral therapy . The Alaska Native Tribal Health 
Consortium has developed a program to identify, track, link to 
care, and treat American Indian/Alaska Native persons with 
chronic HCV infection . The program aims for screening per-
sons with identified risk factors, including those born between 
1945 and 1965 and those with a history of blood transfusion, 
elevated liver enzymes or traditional associated risk histories . 
Those positive for antibody to hepatitis C (anti-HCV) have reflex 
testing performed for HCV RNA and, if positive are, entered 
into a computerized management registry . They are invited to 
attend Hepatology clinics at the Alaska Native Medical Center 
in Anchorage or one of 13 Hepatology field clinics in the state 
for evaluation . Letters are sent every 6 months to all persons on 
the HCV Registry requesting them to go to their local provider 
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and have liver function tests performed . Reminder letters are 
sent to those who are 3 months delinquent in having the tests 
performed . All lab tests results are downloaded or entered into 
the computerized registry and reviewed by both the primary 
care provider and a hepatology provider . All patients who 
are deemed candidates for antiviral therapy are eligible for 
treatment regardless of their stage of liver fibrosis, insurance 
status or ability to pay . Of 3162 persons with a test positive for 
anti-HCV, 97% had HCV RNA testing performed . HCV RNA 
was negative in 951 and 585 have expired . Of 1570 living 
persons with chronic HCV identified from November 1989 
through 3/31/2016, 1346 (86%) are linked to care defined 
as having received a letter requesting them to have a blood 
draw and visit to their provider, or having liver function testing 
performed or having attended a liver specialty clinic . To date, 
644 are candidates for antiviral therapy and of those, 433 
(67%) have started or completed treatment, 211 are awaiting 
therapy and 436 will be evaluated for treatment in the next 
12 months . Only 171 patients have been deemed ineligible 
for care at this time . While only 67% of those who received 
interferon-based therapy in the past had a sustained virologic 
response (SVR), thus far 96% of those who received all oral 
direct acting antiviral combinations and are 12 weeks post 
therapy have had a SVR Conclusion: Managing patients with 
chronic HCV infection using a computerized registry coupled 
with statewide liver clinics resulted in 86% of patients linked 
to care .
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Improving Age-Based Hepatitis C Screening at a Veter-
ans Affairs Primary Care Clinic
Jessica Rubin1, Shravan Dave1, Hardeep Aulakh1, Alicia Bac-
chus1, Gillian E. Earnest2, Krista Gager2, Ruth Tubbs2, Kreshnik 
Zejnullahu1, Maya Dulay2; 1UCSF, San Francisco, CA; 2San Fran-
cisco VA Medical Center, San Francisco, CA
 Purpose The purpose of this Quality Improvement (QI) project 
was to increase Hepatitis C (HCV) screening rates from 81% 
in October 2015 to 85% by April 2016 among San Francisco 
VA (SFVA) primary care patients born 1945 to 1965 . Meth-
ods The project was conducted within the SFVA primary care 
clinics with two pilot groups of primary care providers (PCPs) 
and their empaneled patients . Pilot 1 included patients of the 
QI team, consisting of 8 trainee and staff PCPs . We validated 
data from a VA database that identified patients due for HCV 
screening, excluding patients with prior screening results avail-
able in the chart . Remaining patients were notified by mail of 
the HCV screening initiative and given an opportunity to “opt 
out .” The notification letter was drafted with input from multiple 
stakeholders, including patients . This panel review and opt-
out notification was repeated for 14 additional PCPs as part 
of Pilot 2 . Results As of October 2015, 78% of pilot patients 
were identified as screened using the VA database . Following 
manual data validation, the proportion of patients screened 
increased to 87% for Pilot 1 and 84% for Pilot 2 . Letters were 
sent to the remaining 130 unscreened patients . After 2 months 
of follow up, 35% of these patients had been screened, increas-

ing screening rates to 91% for Pilot 1 and 88% for Pilot 2 . This 
increased the overall SFVA primary care clinic screening rate to 
84% (Figure 1) . Of the 46 tests completed, 1 new case of HCV 
was identified . The overall PCP participation rate was 82% . 
Conclusion  This QI project successfully improved age-based 
HCV screening rates within the SFVA with two pilots targeting 
patients born 1945 to 1965 . Manual review of patients orig-
inally identified as unscreened identified flaws in the existing 
VA database . Subsequent opt-out letters with associated lab 
orders increased the proportion of patients screened within a 
short time period . This project provides a model for increasing 
age-based HCV screening within a VA primary care clinic that 
can be expanded to other clinics .

Figure 1 . Rate of HCV Screening Among SFVA Patients Born 
1945-1965
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Post-Discharge Mortality in a National Cohort of Veter-
ans Affairs Patients with Cirrhosis
Jejo D. Koola1,2, Aize Cao1, Amy Perkins2, Guanhua Chen2, Sam-
uel B. Ho3,4, Michael E. Matheny1,2; 1GRECC, Tennessee Val-
ley Healthcare System, Dept. of Veterans Affairs, Nashville, TN; 
2Vanderbilt University, Nashville, TN; 3VA San Diego Healthcare 
System, San Diego, CA; 4University of California at San Diego, 
San Diego, CA
Background: Cirrhosis and its complications lead to more 
150,000 hospitalizations annually and the number of cirrhotic 
patients is increasing . Mortality models have been developed 
that have used large administrative databases, which miss key 
clinical data such as labs, or use richer datasets but have much 
smaller sample sizes . Our aim was to look at a broad set of 
clinical factors that affect mortality in patients with cirrhosis that 
are hospitalized for any cause in a large national cohort of Vet-
erans Affairs patients . Methods: We analyzed a retrospective 
cohort of patients hospitalized in the Department of Veterans 
Affairs (VA) between 2005 and 2013 . We included patients 
with an established International Classification of Diseases 
(ICD) 9 code for cirrhosis and/or a cirrhosis complication and 
selected their first admission for analysis . We built a Cox pro-
portional hazards model to estimate the effect of 161 variables 
at discharge on post-discharge mortality, censored for liver 
transplant or end of study period . The variables included demo-
graphics (3), most recent laboratory values (18), outpatient 
(26) and inpatient medications (39), most recent vital signs (7), 
comorbidities (57), risk scores (6), healthcare utilization (4), 
and length of stay . We used k-nearest neighbor imputation for 
missing values . Results: 76,815 hospitalizations for cirrhotic 
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patients who survived to discharge were identified . Alcoholic 
cirrhosis comprised 27%, viral hepatitis 22%, viral hepatitis 
and alcohol 24%, and non-alcoholic fatty liver disease 8% . 
The 30-day, 90-day, 1-year, and 5-year mortality in our cohort 
was 7%, 15%, 29%, and 52% respectively . The median follow 
up was 780 days (IQR: 254-1608) . Ninety one factors were 
statistically significant, of which 14 increased the hazard ratio 
(HR) by greater than 20%: age (HR 1 .21, 95% C .I . [1 .20-
1 .23]), hypertension (1 .22, [1 .12-1 .33]), cancer (1 .30, [1 .17-
1 .44]), ascites (1 .24, [1 .21-1 .28]), Hepatorenal syndrome 
(1 .31, [1 .22-1 .42]), hepatocellular carcinoma (1 .62, [1 .55-
1 .68]), metastatic cancer (2 .00, [1 .14-3 .50]), inpatient (IP) 
midodrine (1 .31, [1 .18-1 .45]), IP anti-tubercular medications 
(1 .31, [1 .11-1 .54]), IP glucocorticoids (1 .24, [120-1 .29]), 
home med antiemetics (1 .30, [1 .21-1 .40]), “Unknown Race” 
(1 .24, [1 .13-1 .36]), male gender (1 .38, [1 .28-1 .50]), and dis-
charge MELD (1 .30, [1 .27-1 .32]) . A history of TIPS was one of 
the few variables to dramatically lower mortality (0 .70, [0 .59-
0 .83]) Conclusions:  This study, of a national VA cohort, iden-
tified ninety one variables that significantly influence mortality 
of patients hospitalized for any cause with cirrhosis including 
novel factors not reported in the literature .
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Impact of chronic diseases on the natural history of a 
Population-Based Cohort with Chronic Liver Disease: all 
cirrhotics are not equal
Lauren Hall1, Sumeet K. Asrani1, Sushma Sharma2, Andrew 
Masica1, Jayant A. Talwalkar3, Fasiha Kanwal4; 1Baylor Univer-
sity Medical Center, Dallas, TX; 2DFW Council Foundation, Dallas, 
TX; 3Mayo Clinic, Rochester, MN; 4Baylor College of Medicine, 
Houston, TX
Introduction: Identifying subgroups of CLD patients with high 
morbidity and mortality has relevant implications for population 
health management . In this population based study, our aim 
was to study the impact of coexisting chronic conditions on 
the clinical course of CLD in a diverse U .S . population . Meth-
ods: Population based studies are possible in Dallas-Fort Worth 
(DFW) using data from DFW council collaborative, capturing 
data from all hospital admissions (95% of all hospitals, 17 
counties, catchment area 7 million) . We assembled an incep-
tion cohort of all unique patients with CLD with and without dia-
betes mellitus (DM) and chronic kidney disease (CKD) admitted 
to any of the 84 facilities in DFW between 2004 and 2006 
and followed patients through 9/2015 . Death data were incor-
porated using linkage to death master index . Results: There 
were 8777 patients with CLD; of these 2132 patients had 
DM . CLD patients with DM were older (59 vs . 55 yrs), male 
(55% vs . 45%), Caucasian (65% vs . 35%), and non-Hispanic 
(80% vs . 20%) . Between 2004 and 2015, there were 3344 
re-admissions (1.57 admissions per patient) in DM group and 
5598 (0.84 admissions per patient) in the non DM group . 
Mortality within 10 years was 60 .2% vs . 53 .5% in the DM vs . 
no-DM groups; over 85% of deaths in both groups were within 
5 years of initial admission . A subset of patients also had con-
comitant CKD and DM (n=162) . The median survival (95% CI) 
decreased from 76 (67-88) months in CLD patients to 59 (50-
67) months CLD+DM to 17 (11-27) months in CLD+DM+CKD .
(Figure) The majority (61 .2%) of deaths among CLD patients 

with DM and CKD occurred among patients aged 45-64 years 
vs . 51 .1% (CLD+DM) and 49 .3% (CLD) . Conclusions: In this 
population based study, CLD patients with co-morbid DM were 
admitted twice as frequently as those without DM . Overall, CLD 
patients had poor survival within 10 years of first hospitaliza-
tion: survival rates were markedly lower in the presence of DM 
and CKD . Risk stratification by presence of multiple chronic 
conditions is relevant to target subsets with highest healthcare 
utilization and untoward mortality .
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Community Approach Targeting Cirrhosis and Hepato-
cellular Carcinoma (CATCH) - Community Cirrhosis Prev-
alence in Viral Hepatitis 
Stephen D. Bloom1,10, John Lubel1,10, Anouk Dev4,3, Paul Gow5,6, 
Amanda Nicoll1,10, Stuart K. Roberts2,3, Sally Bell7,6, Ian Kro-
nborg8, Virginia H. Knight4, Siddharth Sood9, Diana Lewis1,10, 
William W. Kemp2,3; 1Gastroenterology, Eastern Health, Mel-
bourne, VIC, Australia; 2Gastroenterology, Alfred Health, Mel-
bourne, VIC, Australia; 3Monash University, Melbourne, VIC, 
Australia; 4Gastroenterology, Monash Health, Melbourne, VIC, 
Australia; 5Gastroenterology, Austin Health, Melbourne, VIC, Aus-
tralia; 6University of Melbourne, Melbourne, VIC, Australia; 7Gas-
troenterology, St Vincent’s Hospital, Melbourne, VIC, Australia; 
8Gastroenterology, Western Health, Melbourne, VIC, Australia; 
9Gastroenterology and Hepatology, Royal Melbourne Hospital, 
Melbourne, VIC, Australia; 10Eastern Health Clinical School, 
Monash University, Melbourne, VIC, Australia
The aim of this study was to estimate the prevalence of sig-
nificant fibrosis and cirrhosis in an at-risk population in the 
community using transient elastography (TE) to measure liver 
stiffness (LSM) . Methods: Participants were recruited from 21 
primary care centers across Melbourne, Australia . Inclusion 
criteria included age >18yrs, with hepatitis B (CHB) or hep-
atitis C (CHC) with duration >6months, absence of prior or 
recent (<18months) specialist input and no current or prior 
HCC . Clinical assessment and TE (Fibroscan® 402) were per-
formed in primary care . LSMs of 8 .0kPa and 12 .5kPa were 
used as cut-offs for significant fibrosis (>F2) and cirrhosis (F4) 
respectively . The community cohort (c) was compared to a con-
secutively recruited hospital control group (h) from one tertiary 
center undergoing identical assessment . Results: From Octo-
ber 2014 to April 2016, 752 community participants were 
assessed (498 cCHC / 253 cCHB) . LSM failure occurred in 
one patient (0 .13%) and phlebotomy failure in 6 (0 .80%) . TE 
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was performed using the M probe in 95 .5% (n=717) and the 
XL probe in 4 .5% (n=34) . The control cohort of 247 partici-
pants (179 hCHC/68 hCHB) only differed demographically by 
having an older median age in hCHC (p<0 .001) . In the cCHC 
the mean LSM was 9 .9kPa and in the cCHB it was 5 .6kPa . 
There was no difference between mean LSM in the commu-
nity and control cohorts (CHC p=0 .773/CHB p=0 .067) . An 
LSM≥8kPa in the community was observed in 29 .8% (41 .8% 
cCHC/ 6 .3% cCHB p<0 .001) and a LSM≥12 .5kpa seen in 
9 .9% (all cCHC-15 .1%) . Three cCHB patients were diagnosed 
as cirrhotic (1 .2%) on clinical and radiological grounds (all 
LSM>11 .0) . This was at a lower prevalence than our hCHB 
(5 .9% p=0 .039) . The distribution of LSM≥12 .5kPa was no 
different between cCHC and hCHC (p=0 .739) . On multivar-
iate analysis; advanced age (OR 1 .062 p<0 .001), elevated 
BMI (OR 1 .128 p=0 .002), at risk (>140g/p .w .) alcohol con-
sumption (OR 2 .549 p=0 .001) and genotype 6 (OR 8 .347 
p=0 .009) were associated with an LSM≥12 .5kPa in cCHC . 
In cCHB; elevated viral load (OR 2 .063 p=0 .023), BMI 
(OR1 .518 p=0 .019) and viral phase 2 (OR 21 .818 p=0 .033) 
were associated with increased risk of cirrhosis however were 
not significant on multivariate analysis . Conclusion: This study 
demonstrates that a community-based screening program using 
LSM is practical with an acceptable uptake in the CHC and 
CHB population . Based on the LSM data, the prevalence of 
fibrosis and cirrhosis in the community CHC patients is signifi-
cant and comparable to that seen in a tertiary hospital cohort . 
These results have considerable importance with respect to 
allocation of healthcare resources .
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Early Hospital Readmissions and Mortality in Patients 
with Decompensated Cirrhosis enrolled in a Large 
National Health Insurance Administrative Database
Steven J. Scaglione1, Leanne N. Metcalfe2, Stephanie Kliether-
mes3, Ivan Vasilyev2, Rebecca W. Tsang1, Allyce Caines1, Vik 
Goyal1, David Shoham3, Talar Markossian3, Amy Luke3, Howard 
Underwood2, Scott Cotler1; 1Hepatology, Loyola University Med-
ical Center, Maywood, IL; 2Collaborative research and analytics, 
Health Care Services Corporation, Chicago, IL; 3Preventive Health 
Sciences, Loyola, Maywood, IL
Background: Patients with decompensated cirrhosis have high 
rates of morbidity and mortality and frequently require hos-
pital admission . Early readmission has been identified as an 
indicator of 90 day and overall mortality in limited studies . 
Analysis of large databases is needed to evaluate the associ-
ation between early readmission and mortality in decompen-
sated cirrhosis . Methods: We analyzed 5 years of private, 
employer-based, health insurance claims data associated with 
HealthCare Services Corporation on 13 .5 million members 
over four states from 2010 to 2014 . We defined early read-
mission as an admission to a general acute care hospital within 
30 days of an index hospitalization and compared mortality 
to those who were readmitted after 30 days (late readmis-
sion) . Univariable analysis was used to compare clinical and 
patient characteristics associated with early readmission . Cox 

proportional hazard models with time-varying covariates were 
used to assess if an early readmission was an independent 
risk factor for death . Results: 16,107 patients with decompen-
sated cirrhosis were analyzed . During the study period, 82% 
of patients with decompensated cirrhosis were hospitalized at 
least once . Over 50% of hospitalized patients experienced an 
early readmission . Patients with an early readmission received 
blood transfusions, TIPS, paracentesis, thoracentesis, and 
upper endoscopies more frequently than those with a late read-
mission . Cirrhotics with an early readmission had higher rates 
of hepatorenal syndrome, sepsis, hepatocellular carcinoma, 
hepatic encephalopathy, and ascites . Patients experiencing 
an early readmission had greater 90 day, 1 year and overall 
mortality . Early readmission was an independent predictor of 
worse survival when adjusting for other conditions associated 
with mortality in patients with cirrhosis, but the impact of an 
early readmission dissipated after 1 year . Conclusions: Patients 
with decompensated cirrhosis have high rates of hospitaliza-
tion and frequently experience an early readmission . An early 
readmission to an acute care hospital is an independent pre-
dictor of mortality in patients with decompensated cirrhosis for 
at least one year following initial hospitalization .
Disclosures:
The following people have nothing to disclose: Steven J . Scaglione, Leanne 
N . Metcalfe, Stephanie Kliethermes, Ivan Vasilyev, Rebecca W . Tsang, Allyce 
Caines, Vik Goyal, David Shoham, Talar Markossian, Amy Luke, Howard Under-
wood, Scott Cotler

1750
Predictors Of 30-Day Readmission In Patients Hospi-
talized With Decompensated Cirrhosis in a Large State 
Based Inpatient Sample
Sehem Ghazala1, Shannon Knapp2, Elizabeth A. Calhoun4, 
Thomas D. Boyer3, Archita P. Desai3; 1Internal Medicine, Univer-
sity of Arizona, Tucson, AZ; 2BIO5 Institute, University of Arizona, 
Tucson, AZ; 3Division of Gastroenterology, Internal Medicine, Uni-
versity of Arizona, Tucson, AZ; 4College of Public Health, Univer-
sity of Arizona, Tucson, AZ
Background/Aim: Patients with decompensated cirrhosis 
require frequent admission . Readmission been used as a 
marker for quality and associated with increased mortality in 
patients with cirrhosis . Predicting re-hospitalization might allow 
identification of those at high risk for poor outcomes . Therefore 
we sought to identify demographic, clinical and health system 
factors associated with readmission and describe outcomes 
in a large cohort of individuals with cirrhosis . Method: We 
analyzed the state inpatient database for California (January 
2009-October 2011) . We included hospitalizations for indi-
viduals with a diagnosis of cirrhosis and cirrhosis related com-
plication . We compared patient-level characteristics, clinical 
factors and outcomes between those who were and were not 
readmitted at 30 days . Results: Of the 4,695,320 individ-
uals, a total of 47,328 met inclusion criteria, 93% survived 
the firs admission and 25% had re-admission within 30-days . 
Readmission at 7-days (10%) and 90-days (41%) were noted 
to be high as well . The study cohort had a median age of 57 
years, was 63% male, 29% hepatitis C, and 23% alcoholic 
liver (ALD) . Patient–level factors associated with re-admissions 
were black race (OR =1 .4) and Medicaid insurance (OR=1 .2) . 
Patients with Hepatitis B, ALD and non-alcoholic fatty liver dis-
ease had the highest readmission rate, OR 1 .27, 1 .15 and 
1 .10, respectively . Patients who had acute kidney injury, elec-
trolytes abnormalities and hepatorenal syndrome, had among 
the highest readmission risk, OR 1 .47, 1 .46 and 1 .40, respec-
tively . Patients who underwent fluid removal via dialysis, tho-
racentesis and paracentesis also had higher readmission risk, 
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OR 1 .59, 1 .41 and 1 .47, respectively . Those with Elixhauser 
comorbidity index of 0 had less readmission rate (22%) com-
pared to those index of 9 (31%) . The median length of stay on 
first admission was 4 days and the same for patients who were 
or were not readmitted . The median cost on initial admission 
for those who were readmitted was higher compared to those 
who were not, $11,030 vs . $9,987, respectively . Majority 
of individulas were discharged home after index admission 
(70%), however they were more likely to be readmitted from a 
SNF (33%) compared to home (25%) Conclusion: Readmission 
is frequent in a large cohort of individuals with decompensated 
cirrhosis . Those who are black, have Medicaid insurance, 
renal complications, volume overload and increasing number 
of co-morbidities have the highest risk for readmission . Further 
research is required to understand interactions between comor-
bid conditions and cirrhosis complications in order to create 
tools that will predict readmission
Disclosures:
Thomas D . Boyer - Grant/Research Support: Ikaria, Gore, Gilead, Merck
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1751
Mental Health Predictors of All Oral Direct Acting Antivi-
ral Receipt in Individuals with Hepatitis C Virus Infection 
Jennifer R. Kramer1, Yumei Cao1, Thom Taylor2, Donna Smith1, 
Steven Asch2, Hashem B. El-Serag1, Fasiha Kanwal1; 1Department 
of Medicine, Michael E. DeBakey VA Medical Center and Baylor 
College of Medicine, Houston, TX; 2VA Palo Alto Health Care 
System, Palo Alto, CA
Background: For decades, co-existing mental health conditions 
have been the leading barriers to antiviral treatment for HCV . 
The extent to which depression and other mental health condi-
tions predict the receipt of new DAAs is unknown . We sought 
to examine how mental health conditions, including alcohol 
and drug abuse, were associated with receipt of all oral direct 
acting antivirals (DAA) in a U .S . cohort of HCV infected vet-
erans . Methods: We used the Veterans Administration (VA) 
Corporate Data Warehouse to examine a cohort of patients 
with active viremia that had an outpatient visit to one of the 
VA facilities nationwide in 2014 . DAA receipt included any 
prescription for sofosbuvir, simeprevir, Harvoni, Viekira, or 
daclastavir from 1/1/2015 to 12/31/2015 . We examined 
mental health predictors of DAA receipt including depression, 
anxiety, bipolar disorder, and drug and alcohol abuse, as well 
as number of mental health hospitalizations in the 1 year prior . 
We adjusted for age, race/ethnicity, gender, HCV genotype, 
HIV co-infection, diabetes, cirrhosis, HCC, previous HCV antivi-
ral therapy, comorbidity score, and number of healthcare visits 
using a multivariable hierarchical logistic regression model that 
adjusted for clustering of patients within VA facilities . Results: 
We had 137,733 patients in our cohort; of whom 25,252 
(18 .3%) received DAAs . Mean age was 61 years (sd=7 .4), 
almost half were white (47 .2%), and majority (96 .7%) were 
males . A total of 58 .9% had comorbid depression, 29 .7% 
had anxiety, 11 .5% had bipolar disorder, 62 .8% had history 
of alcohol and 57% had history of drug abuse . Only 4% of 
the cohort required a mental health hospitalization in the year 
prior . There were no significant differences in DAA receipt 
for patients with depression (OR=0 .97; 95%CI: 0 .94-1 .01) . 
However, patients with anxiety (OR=0 .94; 0 .91-0 .97), bipo-
lar disorder (OR=0 .92; 0 .88-0 .96), mental health admission 
(OR=0 .74; 0 .68-0 .81), and drug (OR=0 .81; 0 .78-0 .85) or 
alcohol abuse (OR=0 .79; 0 .77-0 .82) were significantly less 
likely to receive DAAs than their counterparts . The effects of 

mental health conditions were similar in Blacks vs . Whites and 
in men vs . women, with few exceptions; the negative effects of 
alcohol and drug abuse were stronger in Blacks than Whites 
and in women than men, respectively . Conclusions: While 
patients with depression were similarly likely to receive DAA, 
patients with several other mental health conditions were less 
likely to receive DAAs in an era where mental health con-
traindications are no longer warranted . Concerted efforts to 
address mental health conditions, especially drug and alcohol 
abuse, in uptake of DAA treatment are necessary .
Disclosures:
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1752
Risk Factors Associated with Colonization or Infection 
with a Multi-Drug Resistant Organism in Patients with 
Cirrhosis
Monica L. Schmidt1, Mark W. Russo2, Lewis McCurdy3, Holly 
Petruso1, Spencer D. Melanie1; 1Dickson Advanced Analytics, 
Carolinas Healthcare, Charlotte, NC; 2Transplant, Carolinas 
Healthcare System, Charlotte, NC; 3Infectious Diseases, Carolinas 
Healthcare System, Charlotte, NC
Background: . Patients with cirrhosis may be exceptionally vul-
nerable to complications resulting from colonization or infection 
with a multi-drug resistant organism . Risk factors for coloniza-
tion or infection with a MDRO are not well identified . We 
aimed to identify risk factors associated with having MDRO 
isolated in hospitalized patients with cirrhosis . Methods: We 
identified 10,092 patients between Jan 2010 to Jan 2016 
with cirrhosis . We identified cirrhotics with MDRO defined 
as either methicillin-resistant S .aureus, vancomycin-resistant 
enterococcus sp ., carbapenem-resistant enterobacteraciae or 
extended spectrum beta lactamase producing organism(s) iso-
lated from any culture or surveillance site . A Wilcoxon-type 
rank sum unadjusted analysis was performed and a Poisson 
longitudinal model reporting incident risk ratios was used and 
adjusted for antimicrobial exposures, specimen source, comor-
bidities, procedures and patient demographics . Results: 1225 
cirrhotic patients were identified that were either colonized or 
infected with MDRO . Presence of MDRO was associated with 
15% greater risk of death among the compared to cirrhotic 
patients without an MDRO (IRR 1 .15; 95% CI 1 .0-1 .3) . In the 
adjusted analyses, quinolone use increased the risk of having 
an MDRO by over 2-fold (IRR 2 .36; 95% CI 1 .2-4 .4) and 
cephalosporins by almost 3-fold (IRR 2 .56; 95% CI 1 .5-4 .5) . 
Dialysis increased the risk of having an MDRO by 14% (IRR 
1 .14; 95% CI 1 .0-1 .3) . MDROs were identified less frequently 
in patients with SBP compared to those without SBP (5 .5% vs . 
8%; p<0 .001) . Conclusions: Cirrhotic patients with isolation of 
MDRO are at increased risk of death . Exposure to quinolones 
and cephalosporins increased the risk of isolating a MDRO 2-3 
fold . Antibiotics should be used judiciously and in consultation 
with infectious disease to limit colonization and the potential 
for infection of cirrhotics with multidrug resistant organisms .
Disclosures:
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1753
Geographic Disparities in Incidence and All Cause Mor-
tality Among Patients with Hepatocellular Carcinoma
Ricardo Franco1, Yunhua Fan2, Stephanie Jarosek2, Sejong Bae1, 
James W. Galbraith1; 1UAB, Birmingham, AL; 2University of Min-
nesota, Minneapolis, MN
Background: Geographic variations in demographics, health-
care quality and access highlight the importance of detecting 
enhanced disparities within local contexts and across regions; 
and focus resource allocations to address disparities that are 
region specific . It is unclear whether geographic disparities in 
Hepatocellular Carcinoma (HCC) outcomes are intensified in 
Deep South areas . We examined and compared geographic 
disparities in HCC incidence, demographics, tumor characteris-
tics, receipt of treatment and all-cause mortality in southern and 
non-southern registries . Methods: We queried the Surveillance 
Epidemiology and End Results (SEER) and identified 59,869 
patients with HCC diagnosed from 2000 through 2012; we 
excluded patients with fibrolamellar carcinoma (ICD-9 histol-
ogy codes 8171), HCC diagnosis less than 1 month prior to 
death, prior primary malignancies, and those with unknown 
race . The final cohort had 43,868 patients [5,455 in southern 
registries (metropolitan Atlanta, Louisiana, rural and greater 
Georgia)] . Results: During the study period, southern SEER 
registries showed increases of age-adjusted incidence rates 
of HCC from 2 .42 to 4 .37 cases per 100 .000 population, a 
steeper trend if compared to the plateauing incidence curve 
in non-southern SEER areas (from 2 .61 to 4 .04 cases per 
100 .000 population) . African Americans (AA) were over-rep-
resented in southern SEER areas (32% of HCC cases versus 
10% in non-southern registries) . Compared to Whites, AA were 
significantly younger at HCC diagnosis, more likely diagnosed 
with regional and distant metastasis and less likely to receive 
treatment (including Liver Transplantation) in both southern and 
non-southern registries . After adjustment (location, age, gender, 
stage, grade and treatment regimen), AA patients had signifi-
cantly higher risk of all-cause mortality compared to Whites in 
southern registries (HR: 1 .10, 95% CI: 1 .03-1 .17, p=0 .007), 
which was similar in non-southern areas (HR: 1 .08, 95% CI: 
1 .04-1 .12, p=0 .0002) . Nevertheless, overall populations from 
southern registries had higher risk of all-cause mortality com-
pared to those in non-southern registries (HR: 1 .13, 95% CI: 
1 .09-1 .16, p<0 .0001) . Conclusions: Racial and geographic 
disparities both had independent associations with excess all-
cause mortality risk among patients with HCC . Further studies 
are needed to understand the root causes of excess mortality 
risk among overall populations with HCC living in Deep South . 
Overall incidence trends in HCC have plateaued, but is still 
uptrending in southern areas .
Disclosures:
Ricardo Franco - Advisory Committees or Review Panels: Gilead, BMS; Grant/
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Trends and Determinants in Mortality after Cirrhosis-Re-
lated Admissions over a Decade
Aylin Tansel1, Jennifer R. Kramer2, Hua Feng2, Hashem B. El-Se-
rag1,2, Fasiha Kanwal1,2; 1Gastroenterology, Baylor College of 
Medicine, Houston, TX; 2Center for Innovations in Quality, Effec-
tiveness, and Safety,, Michael E. DeBakey Veterans Affairs Medi-
cal Center, Houston, TX
BACKGROUND: Cirrhosis is a common condition . Recent data 
suggest decreasing in-hospital mortality in patients hospitalized 

with cirrhosis . Yet risk of death following discharge remains 
incompletely characterized in cirrhosis . We sought to examine 
trends in mortality during and one-year following discharge in 
a large cohort of patients with cirrhosis . METHODS: Using the 
Veterans Administration (VA) Corporate Data Warehouse, we 
identified all patients who were admitted with cirrhosis or cir-
rhosis-related complications to all hospitals in the national VA 
from 2004 to 2013 . We ascertained in-hospital and one year 
post-discharge mortality from the VA Vital Status File . We cal-
culated age-standardized mortality rates using the 2004 cohort 
as the standard . We conducted logistic regression analyses 
to examine time trends in the risk of in-hospital mortality, and 
for patients surviving index hospitalization, trends in one-year 
mortality by comparing the odds of mortality for each year to 
2004 . We adjusted for demographic (age, race, homeless, 
alcohol use, drug use), liver disease severity (cirrhosis compli-
cations, MELD score, sodium, platelets, albumin), comorbidity 
(Deyo score), and hospitalization-related (length of stay, previ-
ous non-liver hospitalizations) factors . RESULTS: We identified 
109,358 patients (mean age 62 .1±10 .1 years, 97% men) . 
A total of 10,223 (9 .3%) patients died during index hospital-
ization . Age standardized in-hospital mortality declined from 
11 .5% in 2004 to 7 .7% in 2013 (Δ, 4 .4 percentage points; 
95% CI, 3 .9-4 .9) . Of the patients surviving hospitalization, 
32 .8% died within one year of discharge . There was a small 
decline in age standardized one-year mortality from 34 .6% in 
2004 to 30 .3% in 2013 (Δ, 4 .3 percentage points; 95% CI, 
3 .2-5 .4) . Older age, history of smoking, prior hospitalization, 
lower albumin, and higher MELD score were associated with 
increased risk of both in-hospital and one-year mortality . After 
adjusting for these factors, the odds of dying during index 
hospitalizations was 19% lower in 2013 compared to 2004 
(adjusted OR=0 .81, 95% CI 0 .73-0 .90) . However, there was 
no significant difference over time in the odds of death within 
one year after discharge (2013 vs . 2004, adjusted OR=0 .95, 
95% CI 0 .89-1 .02) . CONCLUSIONS: In this large cohort 
of patients hospitalized with cirrhosis, there was a marked 
reduction in the risk of in-hospital mortality over time . How-
ever, among those surviving hospitalization, a third died within 
one year after discharge; this risk remained static over the 
last decade . These data highlight the need for coordinated 
outpatient interventions following hospitalization to improve 
outcomes in cirrhosis .
Disclosures:
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Primary Care and Hepatology Provider Attitudes 
Towards Hepatitis C Treatment Candidacy and Adher-
ence
Shari S. Rogal1,2, Reid Andrea3, Linda Calgaro1, Molly B. Daley1, 
Rory McCarthy1, Naudia L. Jonassaint2, Susan Zickmund1,4; 
1Center for Health Equity Research and Promotion, VA Pittsburgh 
Healthcare System, Pittsburgh, PA; 2Department of Surgery and 
Division of Gastroenterology, Hepatology, and Nutrition, Univer-
sity of Pittsburgh, Pittsburgh, PA; 3Division of Gastroenterology, 
Hepatology, and Nutrition, Washington DC VA Healthcare Sys-
tem, Washington, DC; 4Division of General Internal Medicine, 
University of Pittsburgh, Pittsburgh, PA
Introduction: Provider decision making regarding hepatitis 
C (HCV) treatment initiation and attitudes towards adher-
ence have not been fully evaluated in the direct acting anti-
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viral (DAA) treatment era . The goal of this study was to use 
semi-structured interviews to assess the differences in percep-
tions about patient selection and adherence by provider type . 
Methods: Based on qualitative sampling principles, 12 primary 
care providers (PCPs) and 12 hepatology providers (HPs) were 
recruited . These providers completed semi-structured inter-
views . The interviews were recorded verbatim and qualitative 
analysts coded the interviews with 20% double-coding . Coders 
met to adjudicate differences and all codes were entered into 
Atlas .ti . Results: Barriers to treatment initiation described by 
both HPs and PCPs included substance use disorders (75%, 
42% respectively) and a history of non-adherence (50%, 50%) . 
HPs also discussed mental health disorders (42%) as a barrier 
while PCPs focused on cost of the medications (50%), patient 
indifference to HCV treatment (33%), homelessness (33%), 
transportation issues (25%), and fear of side effects (25%) . Bar-
riers to adherence described by HPs and PCPs included sub-
stance use (75%, 50%, respectively), mental health disorders 
(33%, 25%), and homelessness (25%, 25%) . The dominant 
facilitator of treatment initiation and adherence described by 
both HPs and PCPs was provider education of patients (50%, 
92%) . Additional facilitators described by PCPs included pro-
viding encouragement (42%), referring to hepatology (42%), 
emphasizing the health impacts of HCV (33%), and providing 
substance use counselling (33%) . HPs additionally included 
frequent contact with the provider (50%) as a facilitator . Barri-
ers to referral to hepatology by PCPs included: lack of patient 
interest (58%), medical comorbidities requiring more urgent 
attention (42%), and non-adherence to appointments (25%) 
or medications (17%) . Half of PCPs said that patient prefer-
ences or interest in treatment guided their referral decisions . 
When asked about barriers to treating HCV in primary care, 
PCPs reported a lack of knowledge about the treatments (92%), 
and insufficient time or competing priorities (42%) . However, 
four PCPs (33%) were open to treating HCV and the benefits 
from their perspective to this approach included patient trust 
(33%) and increased convenience for patients (33%) . Conclu-
sions: PCPs and hepatology providers generally agreed on the 
patient populations with ongoing barriers to HCV treatment ini-
tiation and adherence . However, PCPs additionally focused on 
system issues and patient preferences in terms of their decision 
making regarding HCV treatment initiation .
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Bridging the gap: Facilitating linkage to care for 
persons identified with chronic hepatitis C infections 
through a public health program 
Arlene C. Sena1,2, Alison Hilton1,2, Christopher B. Hurt1, Heidi 
Swygard1, Claire Farel1, David Wohl1, Andrew J. Muir3; 1Med-
icine, Institute for Global Health and Infectious Diseases, UNC-
Chapel Hill, Chapel Hill, NC; 2Durham County Department of 
Public Health, Durham, NC; 3Medicine, Division of Gastroenterol-
ogy, Duke University Medical Center, Durham, NC
Background: Since the release of national guidelines for hep-
atitis C virus (HCV) screening among persons born during 
1945-1965, interest in implementing HCV programs in public 
health is increasing . However, disparities exist among persons 
diagnosed with HCV, especially among those presenting to 
public clinics – a group often facing complex barriers to care . 
Using similar strategies for linking HIV-infected persons, we uti-

lized an HCV bridge counselor to assist HCV infected persons 
diagnosed in Durham County, North Carolina (NC) in linking 
to care . Methods: A targeted hepatitis C screening program 
was initiated in December 2012 at the Durham County Depart-
ment of Public Health (DCoDPH) using HCV antibody (Ab) and 
reflex confirmatory HCV RNA testing . Targeted screening by 
birth cohort and identifiable risk factors took place in the sex-
ually transmitted disease clinic, county jail, homeless clinic, 
and outreach locations including a residential substance abuse 
facility . The HCV bridge counselor provided post-test educa-
tion, including harm reduction strategies and public health con-
trol measures; conducted direct outreach with clients, assisting 
with transportation to visits as needed; fielded health insurance 
questions; and helped clients make and keep medical appoint-
ments . Results: From December 2012 to May 2015, 2893 per-
sons were screened through DCoDPH, of which 556 (19 .2%) 
were HCV Ab+ and 410 (14 .1%) were HCV RNA+ . Of those 
with chronic HCV infection, 349 (85 .1%) received post-test 
counseling and referral to care with a hepatologist or infectious 
disease specialist; the remainder could not be referred due to 
incarceration, relocation, refusal of services, loss to follow-up, 
or other reasons . Of those who accepted referral, 220 (66 .0%) 
attended their first appointment, which comprised 53 .7% of 
persons diagnosed with HCV throughout the program . A sur-
vey and focus group of clinic staff and health educators from 
DCoDPH thought that having a bridge counselor who could 
assist chronically HCV-infected patients link to care was very 
important to the HCV screening program . Conclusions: The 
bridge counseling services facilitated care linkage of more than 
half of persons identified with chronic HCV infection through 
a public health screening program . Although HCV-infected 
patients frequently face barriers to care, active assistance in 
bridging the gap between public health screening efforts and 
treatment in the community can make a significant impact . 
Further expansion of this and similar programs are needed 
to ensure durable engagement in care in the era of curative, 
well-tolerated HCV therapeutic options .
Disclosures:
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Impact of Pre-Existing Liver Disease on Treatment and 
Outcomes of Breast Cancer
Robert Griffiths, Jordan Menzin, Iris Lin, Joseph Menzin; Boston 
Health Economics, Inc., Waltham, MA
Purpose: Evidence indicates pre-existing comorbid conditions 
impact treatment and outcomes of cancer . However, few stud-
ies have examined liver disease . The purpose of this study 
was to examine the impact of pre-existing liver disease on 
treatment and outcomes of breast cancer (BC) . Methods: Using 
Surveillance, Epidemiology, and End Results (SEER) cancer 
registry data linked to Medicare administrative records and 
health claims, we identified 940 female patients, age ≥ 66, 
with mild-severe liver disease according to the Quan-Charl-
son Comorbidity Index1 (cases) who were subsequently diag-
nosed with stage I-IV BC between 2004 and 2009 . Those with 
liver disease were matched 3:1 on baseline characteristics 
including age, year of BC diagnosis, BC stage, and Charl-
son Comorbidity Index (excluding liver disease), to 2,820 BC 
patients (controls) without pre-existing liver disease . All patients 
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were followed from the date of BC diagnosis, up to one year 
for initial cancer treatment and hospitalization during can-
cer treatment, and up to seven years for all-cause, cancer, 
and other-cause mortality . Kaplan-Meier analysis was used to 
compare time to initial treatment . Competing risks regression 
was used to estimate and compare the cumulative incidence 
of death from different causes between cases and controls, 
overall and stratified by cancer stage . Results: The average 
age at BC diagnosis was 75 .8 years, 59% were diagnosed 
with stage I BC, and a further 30% with stage II disease, and 
65% had a Charlson score 0-1 . Exact matching insured base-
line characteristics were identical between cases and controls . 
Among the cases, 859 (91%) had mild and 81 (9%) had mod-
erate-severe liver disease . There were no significant (p≤0 .05) 
differences between cases and controls in time to initial chemo-
therapy, duration/number of cycles of chemotherapy, or risk 
of hospitalization during initial chemotherapy, either overall 
or stratified by stage . There were no differences in all-cause 
or cancer mortality . However, patients with pre-existing liver 
disease were more likely (hazard ratio 1 .31; p=0 .02) to die 
from other causes, specifically those diagnosed with stage II 
disease . Conclusion: Overall, treatment and cancer outcomes 
of BC are similar between patients with pre-existing liver dis-
ease and controls . Differences in death due to other causes 
suggests those with pre-existing liver disease may benefit from 
improved supportive care throughout the continuum of can-
cer treatment . 1 . Quan H, et al . Updating and Validating the 
Charlson Comorbidity Index and Score for Risk Adjustment in 
Hospital Discharge Abstracts Using Data from 6 Countries . Am 
J Epidemiol 2011;173(6):676-682 .
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Hospital 30-day Readmission Rates in Patients with 
Decompensated Cirrhosis: A Nationwide Sample
George Cholankeril1,2, Ryan B. Perumpail3, Eric R. Yoo4, Meng-
han Hu5, Aijaz Ahmed3; 1Internal Medicine, Roger Williams Med-
ical Center, Providence, RI; 2Internal Medicine, Boston University 
School of Medicine, Boston, MA; 3Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, Stan-
ford, CA; 4Medicine, University of Illinois College of Medicine, 
Chicago, IL; 5Biostatistics, Brown University School of Public 
Health, Providence, RI
Background & Aim: Few population studies have assessed cir-
rhosis-related readmission (RA) rates but are often restricted 
to a geographic area . Our aim is to analyze a national rep-
resentation of cirrhosis-related readmissions . Methods: We 
determined 30-day hospital RA rates in 2013 using the US 
Agency for Healthcare Research and Quality’s National Read-
mission Database (NRD) . The NRD contains discharge data 
in 21 geographically dispersed states (AR, CA, FL, GA, HI, 
IA, LA, MA, MO, NE, NM, NV, NY, SC, SD, TN, UT, VA, 
VT, WA, WI) . We categorized hospitalizations by primary 
cirrhosis-related complication 1) esophageal variceal bleeding 
(EVB) 2) hepatic encephalopathy (HE) 3) spontaneous bac-
terial peritonitis (SBP) 4) hepatorenal syndrome (HRS) and 
5) hepatocellular carcinoma (HCC) and demographic data . 
Results: Overall in 2013, there were 12,106 cirrhosis-related 
hospitalizations . There were 1,624 RA cirrhotic patients with a 
RA rate of 13 .4 per 100 cirrhotic hospitalizations (Table) . RA 
cirrhotic patients were similar in age to non-RA patients (RA, 
60 .1; non-RA, 60 .2; p = 0 .98) . HE had the highest readmis-
sion rate among decompensated cirrhotics (HE, 23 .6 RA per 

100 HE hospitalizations; HRS, 20 .8; SBP, 20 .4; HCC, 16 .4; 
EVB, 14 .1; p < 0 .01) . 15 .0% of patients who had underwent 
transjugular intrahepatic portosystemic shunt (n=87), 11 .1%, 
who underwent esophagogastroduodenoscopy (n=1717) and 
10 .6% who underwent colonoscopy (n=414) were RA within 
30 days . Conclusion: Likely due to poor compliance from medi-
cation side effects, patients with HE had the highest 30-day RA 
rates . Further efforts in identifying RA risk factors in decompen-
sated cirrhosis will improve allocation of hospital resources .

Disclosures:
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AbbVie, Shire, Janssen pharmaceuticals; Grant/Research Support: Gilead Sci-
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Differential Access to Direct Acting Antivirals (DAAs) 
Across Federal, State, Commercial, and Manufacturer 
Patient Assistance Programs (MPAP)
Jane Giang, Jama M. Darling, Alfred S. Barritt, Ramon Bataller, 
Danielle E. Cardona, Scott Elliott, Dawn Harrison, Paul H. Hayashi, 
Vikki G. Metheny, C Thomas Nuzum, Steven Zacks, Michael W. 
Fried; UNC Health Care, Chapel Hill, NC
Background: Insurance denials for high cost DAAs for treatment 
of HCV remain a barrier for many patients . The impact of 
payer type on access to care remains incompletely explored, 
especially among non-insured patients . Methods: This retro-
spective study was performed at an academic medical center 
in a state that opted out of Medicaid expansion under the 
Affordable Care Act . Clinicians determined treatment and 
submitted prescriptions regardless of known payer restric-
tions . Access to care was determined by approval of prior 
authorization (PA) from various payers (Medicare, Medic-
aid, or Commercial) or MPAP approval . A designated phar-
macist familiar with payer criteria and MPAP programs was 
utilized . Results: Between October 2014 and April 2016, 
1017 patients were prescribed DAAs . Distribution of hepatic 
fibrosis was: F0-F1= 23 .7%, F2=12 .4%, F3=12%, F4=49 .6% . 
Payer types included 207 Medicare (20 .4%), 140 Medicaid 
(13 .8%), 496 commercial (48 .8%), 172 non-insured (16 .9%) 
and 2 worker’s compensation (0 .1%) . Initial PA approval was 
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granted in 794 patients (78 .1%) while 206 patients (20 .2%) 
were initially denied . Initial denials were most frequent among 
Medicaid (38 .6%) compared to commercial payers (24 .8%), 
Medicare (11 .6%) or MPAP (2 .3%) . Of those initially denied, 
146 (70 .9%) were appealed and 115 (78 .8%) were eventu-
ally approved . Thus, 909 (89 .4%) ultimately received access 
to DAAs while 78 (7 .7%) received unequivocal denial . Medi-
care had highest approval rate (94 .2%) compared to lowest in 
Medicaid (80 .7%) . Medicaid had least appeals submitted (30, 
55 .6%) although it had most successful appeals (28, 93 .3%) 
followed by Medicare (13, 92 .8%) then commercial (71, 
71 .7%) . Most common reasons for denial were <F2 fibrosis 
(31 .6%), not meeting criteria (lack of illicit drugs/alcohol absti-
nence, previous sofosbuvir failures, decompensation) (27 .7%), 
non-formulary/plan exclusions (NF/PE) (19 .9%) and missing 
info (9 .7%) . Of the appeals submitted, those who did not meet 
criteria (92 .5%), NF/PE (90 .6%) and missing info (94 .1%) 
had success . Patients with <F2 fibrosis had much lower appeal 
approval (47 .6%) . Conclusion: Almost 90% had access to treat-
ments with highest approval among Medicare and non-insured 
patients utilizing MPAP . However, disparity exists with Medic-
aid, which had highest rate of denials and fewest appeals sub-
mitted . Although appeals are often effective, access is regularly 
denied to patients with <F2 fibrosis .
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Perceptions of HCV treatment and correlates to initiation 
willingness in HCV+ methadone clients
Amy B. Jessop1, Sarah B. Bass2, Mercedes Gutierrez2, Muhamed 
T. Gashat1; 1HepTREC, University of the Sciences in Philadelphia, 
Philadelphia, PA; 2College of Public Health, Temple University, 
Philadelphia, PA
Background: WHO and CDC goals to eliminate hepatitis C 
(HCV) will be reached only if we achieve sizable increases in 
treatment initiation among underserved groups such as Meth-
adone Maintenance Therapy (MMT) clients who in the U .S . 
demonstrate 67-96% HCV seropositivity, but low rates of treat-
ment initiation (<11%) . Without treatment they risk end-stage 
liver disease and serve as a reservoir for infection in communi-
ties . To facilitate treatment of this group we must better under-
stand their perceptions of medical care and HCV treatment . 
Methods: We administered surveys to 100 self-reported HCV+ 
MMT clients from four Philadelphia, PA MMT programs . In addi-
tion to socio-demographic data and HCV factors, we collected 
scaled attitude scores about experiences with the healthcare 
system and care providers, knowledge about HCV and its treat-
ment, psychosocial barriers to initiating treatment, other factors 
which impact care decisions, and level of interest in initiating 
HCV care if it were offered . We used bivariate methods (χ2, r 
and ANOVA) and then ordinal regression analysis to examine 
factors and perceptions associated with interest in treatment 
initiation . Results: On bivariate analysis, socio-demographic 
and HCV factors of education level and discussion about HCV 
treatment with care providers were significantly associated 
(p<0 .05) with interest in treatment initiation, but age, race, 

gender, insurance type, difficulty paying for healthcare, and 
time since screening were not . A range of perceptions were 
significantly associated (p<0 .05) to interest in treatment initi-
ation, including treatment barriers and benefits . Perceptions 
independently associated with increased interest in treatment 
by ordinal regression include: lower agreement with statements 
that there is too much paperwork (OR= .718; 95%CI= .564-
 .914), another treatment will be available soon (OR= .832, CI 
 .725- .955) don’t have a support system (OR= .820; CI=  .701-
 .960), trouble taking medications (OR= .753 CI  .603- .940) 
and being afraid of treatment side effects (OR= .865; CI= .751-
 .995) and higher agreement with statements about trouble 
making medical appointments (OR=1 .48; CI 1 .14-1 .92), had 
positive interactions with healthcare providers (OR=1 .30; 
CI=1 .03- 1 .57), feel they have had enough HCV education 
(OR=1 .30, CI 1 .08-1 .57) and believe HCV treatment is easy to 
take and cures quickly (OR=1 .54, CI:1 .21-1 .96) . Conclusions: 
Results indicate that interventions must address positive atti-
tudes about getting treatment and counter negative perceptions 
based on previous treatment protocols to move HCV+ MMT 
clients towards initiating care .
Disclosures:
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Symptom Clusters Generated using Factorial Analysis 
of PROMIS tools Independently Predict Hospitalizations 
and Re-hospitalizations in Cirrhosis
Kavish R. Patidar, Leroy Thacker, James Wade, Melanie White, 
Andrew Fagan, Richard K. Sterling, Arun J. Sanyal, Douglas M. 
Heuman, Michael Fuchs, Puneet Puri, Scott C. Matherly, Moham-
mad Siddiqui, R. Todd Stravitz, Velimir A. Luketic, Dinesh Ganapa-
thy, Jasmohan S. Bajaj; VCU and McGuire VAMC, Richmond, VA
Background: Patient-reported outcomes such PROMIS (Patient 
Reported Outcomes Measurement Information System) tools 
can identify symptom clusters that could differentially affect 
disease progression . Cirrhotics are highly prone to hospitaliza-
tions and re-hospitalizations, but the current prognostic models 
are insufficient thus, studying symptoms could improve prog-
nostication . Aim: Analyze the impact of symptom clusters from 
PROMIS tools in predicting time to all non-elective hospitaliza-
tions and re-hospitalizations in cirrhosis . Methods: Outpatient 
cirrhotics were administered PROMIS computerized tools for 
11 domains (anger, anxiety, depression, physical function, 
pain behavior/impact, sleep/wake issues and social activi-
ties/roles) . These have age-grouped norms . The first non-elec-
tive hospitalization and subsequent re-hospitalization after 
enrollment were recorded . Symptom clusters were generated 
created using principal component analysis . Cox proportional 
hazards regression modeling was used for PROMIS symptom 
clusters for times to first hospitalization and re-hospitalization . 
These models were then created in conjunction with known pre-
dictors of hospitalization [MELD score, sodium, albumin, and 
hepatic encephalopathy(HE)] and demographics (gender, alco-
holic etiology) . Results: 286 cirrhotic patients (57 yrs, MELD 
13, 67% men, 40% HE, 38% HCV, 24% NASH, 10% alcohol) 
were enrolled . PROMIS results were significantly impaired com-
pared to norms (p<0 .001 for daily function, <0 .01 for mood/
pain clusters) . Patients were followed at 6 month intervals for a 
median of 38mths (IQR 22-47 mths), during which 31% were 
hospitalized (median IQR mths 12 .50 (3 .38, 26 .87)) and 12% 
were re-hospitalized (10 .55 mths (3 .22, 28 .09)) . Factor anal-
ysis revealed three major symptom clusters: daily function-re-
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lated (fatigue, physical function, social roles/activities & sleep/
wake issues), mood-related (anxiety, anger & depression), and 
pain-related (pain behavior/impact), which accounted for 77% 
of the variability . Time to first hospitalization was predicted by 
HE, HR 1 .5 (CI 1 .01-2 .5, p=0 .04) and daily function cluster 
HR 1 .4 (CI 1 .1-1 .8, p=0 .01), independently . In contrast the 
pain cluster was predictive of the time to re-hospitalization 
HR 1 .6 (CI: 1 .1-2 .3, p=0 .03) with HE HR 2 .1 (CI 1 .1-4 .3, 
p=0 .03) Conclusions: Symptom clusters of daily function and 
pain on PROMIS tools independently predict the development 
of hospitalizations and re-hospitalizations in patients with cir-
rhosis independent of cirrhosis severity . Patient-reported out-
comes can increase the prognostic capability beyond current 
biomarkers .
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Lack of compliance to hepatocellular carcinoma (HCC) 
screening guidelines in hepatitis B (HBV) or C (HCV) 
virus co-infected HIV patients with cirrhosis
Sophie Willemse; Department of Gastroenterology and Hepatol-
ogy, Academic Medical Center, Amsterdam, Netherlands
Background The incidence of HCC in HBV or HCV HIV-co-in-
fected patients is increasing possibly due to an increase in the 
prevalence of cirrhosis . Guidelines recommend HCC screening 
every 6 months in patients with cirrhosis . We assessed compli-
ance with HCC screening guidelines in HBV and HCV HIV-co-
infected patients with cirrhosis . Methods Patients were enrolled 
from 4 cohorts from The Netherlands, France, Austria and Italy 
participating in the COHERE collaboration (www . Cohere .
org) and followed between 1 January 2005 and 1 January 
2015 . HBV co-infection was defined as being HBsAg positive 
and HCV co-infection as HCV antibody-positive . Assessment 
of liver cirrhosis was based on a) clinical diagnosis reported 
in the chart, b) liver biopsy, c) fibroscan result (>11 .8 kPa 
for HBV and >12 .6 kPa for HCV), or d) APRI score >2 .0 . 
Compliance to national and European HCC screening guide-
lines was defined as at least one ultrasound every 6 .5 months . 
Generalized estimating equation (GEE) models adjusted for 
repeated measurements were fitted to determine the predictors 
of the lack of compliance to HCC screening guidelines . Results 
1,743 HIV-infected patients with HBV and/or HCV co-infection 
and liver cirrhosis were included . Of the 1,743 patients 1,306 
(75%) were HCV co-infected, 320 (18%) HBV co-infected and 
117 (7%) were HBV/HCV co-infected . The majority of patients 

were male (80%), Caucasian (83%) and infected with HIV 
by injecting drug use (IDU; 44%), homosexual contact (MSM; 
32%) or heterosexual contact (14%) . Median age at cirrhosis 
diagnosis was 43 years (IQR: 36-48) and median follow up 
time since diagnosis of cirrhosis was 6 .0 years (IQR: 4-10); 
96% of the patients used cART at time of diagnosis and 79% 
had HIV RNA ≤400 copies/ml . Screening ≤ 6 .5 months was 
performed in 5% of the individuals in 2006, and 7% in 2014 . 
Injecting drug use and longer time since diagnosis of cirrhosis 
were associated with a higher compliance to HCC screening, 
whilst HBV&HCV co-infection, lack of ALT measures and assess-
ment of cirrhosis by APRI score were associated with a lower 
compliance (figure 1) . Sensitivity analyses, in which all patients 
with a cirrhosis assessment by APRI score were excluded, and 
in which the allowed time between ultrasound measures was 
extended to 9, 12, 15 and 24 months, all showed comparable 
associations . Conclusion Compliance to HCC screening recom-
mendations in at-risk HBV and/or HCV HIV-co-infected patients 
is low in Europe . In the light of an aging population and sub-
sequently an increasing prevalence of liver cirrhosis this is a 
situation that needs to be addressed urgently .
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Real-Setting Treatment Data In People Who Inject Drugs 
Treated With Sofosbuvir-Based Regimens In Ukraine
Sergii Filippovych, Olga Burgay, Ganna Yeromina, Tetiana Bar-
nard; Treatment, Procurement & Supply Management, ICF “Alli-
ance for Public Health”, Kyiv, Ukraine
Background: Starting from June 2015, ICF “Alliance for Public 
Health” (Alliance) has been implementing hepatitis C (HCV) 
treatment program with sofosbuvir-based (SOF) regimens for 
most-at-risk populations . As of May 1, 2016, overall 782 
patients had access to HCV treatment . 80% (N=625) are peo-
ple who inject drugs (PWIDs) . Of them 85% (N=529) are HIV+, 
out of those 96% (N=510) are on ART . 10% (N=61) of PWIDs 
are getting OST, 2% (N=14) discontinued treatment . Meth-
ods: Multidisciplinary team approach is applied in treatment 
program ensuring adherence to HCV treatment . Healthcare 
professionals provide medical services to patients; non-govern-
mental organizations (NGOs) provide individual counseling, 
conduct behavioral intervention on reinfection prevention and 
work with patient’s inner circle . Cooperation Agreements are 
signed between healthcare facilities (HCFs) and NGOs . Social 
workers from NGOs are connecting links between patients, 
HCFs and laboratories where patients undergo all necessary 
examinations . Database of HCV patients has been developed; 
detailed medical records for all patients are collected monthly 
in depersonalized form including demographic data; HIV sta-
tus; ART, OST, HCV treatment regimens; genotype; fibrosis 
stage; RNA HCV W4, W12(24), 12 weeks after the EOT . 
Results:  Analysis of treatment efficacy is based on the cohort 
of the patients who initiated treatment in June-November 2016 
and 164 results of RNA HCV testing 12 weeks after the end 
of treatment in PWIDs population are available . Of 164 PWID 
patients, 98% (N=161) have HCV/HIV co-infection, of them 
96% (N=155) are on ART, 16% (N=26) are Peg-IFN experi-
enced and 7% (N=11) are on OST . 78% (N=128) are male, 
median age is 38 .5 (from 25 to 61 y . o .) . Main treatment 
regimen is SOF+Peg-IFN+RBV12W in 75 of patients with 
G1, 20 patients with G2 and in 60 patients with G3 . Among 
them, 100% (N=60) patients with G3 with treatment regimen 
SOF+Peg-IFN+RBV12W reached SVR12 (both naïve and 
experienced, with all fibrosis stages: from F1 to F4) . In G1 
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patients, SVR12 rate was 100% (N=12) in patients with F1 
and 86%-80% (N=54) in patients with F≥2 (both naïve and 
experienced) . Overall 149 (91%) of patients reached SVR12 . 
Conclusion:  Sofosbuvir-based HCV treatment in PWID popula-
tion shows high cure rates in all fibrosis stages and genotypes . 
In G3 patients SVR12 is higher than in G1 patients . Drop out 
from the treatment is low . Social and peer support of PWIDs is 
important for recruiting and treatment adherence . Reinfection 
interventions should be included as one of the obligatory activ-
ities for active PWID and strongly recommended for PWID with 
different period of remission including OST patients .
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Hospitalist-based Healthcare Delivery Model in Cirrhosis 
– A Comparative Effectiveness Study in Management of 
Upper Gastrointestinal Bleeding
Kai Rou Tey1, Kristen Barrett2, Shannon Knapp3, Elizabeth A. Cal-
houn4, Thomas Boyer2, Archita P. Desai2; 1Internal Medicine, Uni-
versity of Arizona College of Medicine South Campus, Tucson, AZ; 
2Division of Gastroenterology, Department of Medicine, University 
of Arizona, Tucson, AZ; 3BIO5 Institute, University of Arizona, 
Tucson, AZ; 4College of Public Health, University of Arizona, Tuc-
son, AZ
Background: The healthcare burden posed by cirrhosis is 
amplified by significant gaps in the quality of care delivered . 
When hospitalized, patients with cirrhosis are managed by 
different care models, i .e the hospitalist-based model or “tradi-
tional” model, comprised of primary care and subspecialty pro-
viders who practice inpatient medicine . There is limited data 
on whether different inpatient healthcare delivery models can 
influence the quality of care delivered to cirrhotic patients . Aim: 
We aim to describe the adherence to evidenced based mea-
sures during inpatient management of patients with cirrhosis by 
different healthcare providers and if hepatology consultation is 
associated with higher adherence . Methods: Our study cohort 
comprised of adult cirrhotic patients with upper gastrointestinal 
bleeding who are admitted to a large academic transplant cen-
ter between 7/1/2013 to 9/30/2015 screened by admitting 
diagnoses . Using previously published quality indicators (QIs) 
by Kanwal et al ., 2010, we compared the cohort cared for by 
hospitalist to those cared for by other providers . Results: We 
identified 177 patients for inclusion, 54 in hospitalist and 66 in 
traditional care groups and 57 patients with care in the inten-
sive care unit (ICU) . The mean age was 53 .8 year old, 67% 
were male, mean MELD-Na on admission of 18 .8 . Overall, the 
adherence of QIs measures was 48 .6% to 93 .8%, and indi-
vidual adherence rates for each QIs as shown in table 1 . We 
also did a subgroup analysis, which demonstrated Hepatology 
consult led to greater adherence to the QI scores . However, 
mean length of stay (5 .68 vs 4 .93 days) and mean total cost 
($50310 vs $38790) was higher for traditional group than 
hospitalist group . Readmission rate within 30 days was signifi-
cantly lower in hospitalist group compared to traditional group 
(20 .4% VS 28 .8%) Conclusion: Our findings provided insight 
on differences and inconsistency of quality of care received by 
inpatients with cirrhosis, influenced by the the inpatient care 
delivery model and moderated by hepatology consultation . 
This data will inform ideal methods of health-care delivery to 
those with decompensated cirrhosis and ascertain methods to 
close the quality gap between providers .

Table 1
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A Creatinine-Modified Child-Turcotte-Pugh (CTP-Cr) 
outperforms the original CTP and Model for End Stage 
Liver Disease (MELD) for predicting short- and long-term 
transplant-free survival in a national cohort with cirrho-
sis
David E. Kaplan1,2, Ayse Aytaman4, Kristel K. Hunt5, Adriana 
Valderama6, Tamar H. Taddei3; 1Division of Gastroenterology, 
University of Pennsylvania, Philadelphia, PA; 2Medicine, Corporal 
Michael J. Crescenz Veterans Affairs Medical Center, Philadel-
phia, PA; 3Medicine, Digestive Diseases, Yale University, New 
Haven, CT; 4VA New York Harbor Medical Center, Brooklyn, 
NY; 5JJ Peters VA Medical Center, Bronx, NY; 6Bayer Healthcare 
Pharmaceuticals, Whippany, NJ
Introduction: The Child-Turcotte-Pugh (CTP) score and Model 
for End-Stage Liver Disease (MELD) are the most common clin-
ical staging systems used in cirrhosis . MELD, while excellent 
for predicting 90-day mortality, performs poorly for predicting 
longer-term survival partly because it does not include clini-
cal variables . MELD includes serum Creatinine (sCr), whereas 
CTP does not . We hypothesized that including sCr in a mod-
ifed CTP score might improve the predictive capacity of CTP . 
Methods: Utilizing a cohort of 30,897 cirrhotic veterans with 
five-year follow up, we identified optimal cutpoint for SCr in 
Cox proportional hazard models then included that cutpoint 
in a hybrid CTP score . Ascites and encephalopathy scores 
were estimated using our published approach (Kaplan DE et 
al . CGH 2015) . Harrell C-statistics were utilized to compare 
model performance . Results: Initial models suggested a lower 
cutpoint of sCr 1 .8 mg/dl and upper cutpoint of 2 .3 mg/dl . 
Addition of sCr to Cox models negated any statistically signif-
icant contribution of INR for predicting 5-year transplant-free 
survival (TFS), and thus INR was removed . A modified CTP 
score (mCTP-Cr) including sCr (1 = <1 .8, 2= 1 .8-2 .3, 3 > 2 .3 
mg/dl) and using optimized cutpoints for Albumin (1= > 3 .6, 
2= 3 .6-3 .3, 3= < 3 .3g/dl) and T . Bili (1= <2 .9, 2= 2 .9-3 .7, 
3= > 3 .7 mg/dL) was generated based upon serial iterations . 
In an age- and gender-adjusted Cox model (Table), sCr > 1 .8 
was associated with HR 2 .0 (1 .8-2 .1) of 5-year death or trans-
plant . For 5-year (and 1-year) TFS, the C-statistic for mCTP-Cr 
was 0 .714 ± 0 .002 (0 .794 ± 0 .005) compared to 0 .701 
± 0 .002 (0 .781 ± 0 .005) for the original CTP and 0 .639 ± 
0 .002 (0 .691 ± 0 .005) for MELD (p-value for differences < 
0 .0001) . Conclusion: We propose a modification of the CTP 
score used in clinical practice that substitutes a serum creati-
nine subscore for the INR subscore, and uses alternative cut-
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points for Albumin and Total Bilirubin . mCTP-Cr leverages the 
inclusion of critical clinical variables and the importance of liv-
er-induced renal dysfunction to markedly improve the ability to 
predict short- and long-term transplant-free survival in cirrhosis .

Cox Proportional Hazards Model
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Hepatitis A and B vaccination rates in patients with 
chronic liver disease: A Quality Improvement Project
Moaz Sial1, Manav Sharma1, Michael Babich2; 1Internal Medi-
cine, Allegheny General Hospital, Pittsburgh, PA; 2Gastroenterol-
ogy, Allegheny General Hospital, Pittsburgh, PA
INTRODUCTION Chronic liver disease (CLD) is becoming 
increasingly prevalent in the United States . Previous studies 
have shown that Hepatitis A and B infection superimposed 
on CLD is associated with worse clinical outcomes . The Advi-
sory Committee on Immunization Practices recommends that 
all patients with CLD should be vaccinated against Hepatitis A 
and B . METHOD 300 patients with a known diagnosis of CLD 
were included in the study from January, 2013 to December, 
2014 via retrospective chart review . Patients with documented 
positive titer for Hepatitis A IgG antibody and HBsAb IgG were 
considered “immune” . Patients with a documented negative or 
sub-therapeutic titer were considered “non-immune” . For the 
patients that these titers were unavailable, were considered to 
have an “unknown status” . In the second step, patients who 
were not found to be immune were called to identify barriers 
for vaccination . Based on these patient reported barriers and 
literature review, interventions were devised . Results Hepatitis 
A immunization status: Immune (27%), Non-immune (22%), 
Unknown (51%) . Hepatitis B immunization status: Immune 
(26%), Non-immune (25%), Unknown (49%) . Of the non-im-
mune and unknown, Hepatitis A vaccine was recommended in 
35% and Hepatitis B vaccine in 36% patients . Follow-up calls 
to the non-immune and unknown status groups to identify barri-
ers for vaccination revealed the following results: 12 % patients 
forgot at PCP’s office, 33% didn’t recall being advised & 55% 
gave no specific reason . Interventions:  The above data proved 
that Hepatitis A and B immunization in patients with chronic 
liver disease is suboptimal even in a tertiary care, sub-specialty 
center . Based on the above, we devised the following inter-
ventions: Hepatitis A and B vaccination recommendation for 
CLD patients in the electronic health record as a Best-Practice 
Advisory . A user-friendly order set that includes orders for titers 

and vaccinations Availability of Hepatitis A and B vaccinations 
in the sub-specialty clinic Discussion: Hepatitis vaccination rates 
were found to be suboptimal even in the tertiary care sub-spe-
cialty setting . A process map of improving vaccination rates 
based on a PLAN-DO-STUDY-ACT (PDSA) format has been 
developed and areas of improvement have been identified . A 
follow-up post-intervention data collection will be performed to 
assess improvement in vaccination rates in 6 months time .
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Eliminating Hepatitis C in Spain: Bridging from the 
National Health Plan
Maria Buti1, Jose L. Calleja2, Javier García-Samaniego3, Miguel 
Angel Serra4, Javier Crespo5, Manuel Romero-Gomez6, Miguel 
A. Simon7, Juan Turnes8, Antonio Javier Blasco9, Pablo Lázaro9, 
Sarah Robbins10, Homie Razavi10; 1Hospital Universitario Vall 
d’Hebron, Barcelona, Spain; 2Hospital Universitario Puerta de 
Hierro, Madrid, Spain; 3Hospital Universitario La Paz, CIBERehd, 
Madrid, Spain; 4Hospital Clínico Universitario, Valencia, Spain; 
5Hospital Universitario Marqués de Valdecilla, Santander, Spain; 
6Hospital Universitario Virgen Macarena-Virgen del Rocío, 
CIBERehd, Sevilla, Spain; 7Hospital Clínico Universitario de Zara-
goza, Zaragoza, Spain; 8Hospital Universitario de Pontevedra, 
Pontevedra, Spain; 9Independent researcher, Madrid, Spain; 
10Center for Disease Analysis (CDA), Louisville, CO
Background: Chronic hepatitis C (CHC) is responsible for a 
large burden of disease and high use of resources . In 2015 
there were an estimated 426,998 prevalent cases of CHC in 
Spain, of which 131,528 were diagnosed . Combining the 
availability of new direct antiviral agents (DAA) and public 
health policies, the Spanish Ministry of Health implemented 
a National Strategic Plan for CHC (SPCHC) treating 38,067 
patients in 2015 with different degrees of moderate-advanced 
fibrosis (≥F2) . Objective: To compare the impact of the SPCHC 
on the prevalence of CHC, decompensated cirrhosis, mortality, 
hepatocellular carcinoma (HCC) and liver transplants avoided 
in ten years with two alternative strategies: 1) Incremental strat-
egy increasing the number of newly diagnosed and treated 
patients; and 2) Disease elimination strategy for obtaining the 
elimination of the CHC (less than 20,000 prevalent cases) 
in ten years . Methods: A disease progression model includ-
ing demographic, epidemiological, CHC progression and 
DAA efficacy data was used . Data were obtained from the 
best available scientific evidence and validated by Spanish 
experts . Three scenarios were constructed: 1) reproduces the 
SPCHC strategy (5,500 newly diagnosed patients per year, 
capacity to treat 38,000 patients per year in 2015 and 2016, 
and 20,000 patients per year after 2017, and treating ≥F2); 
2) incremental strategy (adding to the SPCHC an increase to 
15,000 new cases diagnosed annually, and the capacity to 
treat 38,000 patients per year); and 3) elimination strategy 
(screening efforts need to increase to diagnose 40,000 new 
cases annually starting in 2016 with treatment expanded to 
50,000 ≥F0 patients annually by 2017) . Results: Under the 
SPCHC, fewer than 20,000 patients a year can be treated 
because there are not enough eligible patients to treat and the 
treatment is restricted to those ≥F2 . Compared to SPCHC, in 
10 years: 1) the incremental strategy will decrease prevalence 
by 53,534 cases, deaths by 1,421, decompensated cirrhosis 
by 1,622, HCC cases by 1,314, and liver transplant avoided 
by 0; 2) the elimination strategy will decrease prevalence by 
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276,443 cases, deaths by 3,393, decompensated cirrhosis by 
3,857, HCC cases by 3,166, and liver transplant avoided by 
722 . Conclusions: The SPCHC has been successful in providing 
the capability to treat 9% of the estimated prevalent CHC pop-
ulation in one year . It’s a sound starting point to leverage mov-
ing to a 2 .0 SPCHC and an elimination strategy . Expanding 
screening and access to treatment policies are the key elements 
to be addressed .
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1768
Identifying barriers to hepatocellular carcinoma surveil-
lance in a national sample of patients with cirrhosis
David S. Goldberg1, Tamar H. Taddei2, Marina Serper1, Rajni 
Mehta2, Eric Dieperink3, Ayse Aytaman4, Michelle Baytarian5, 
Rena K. Fox6, Kristel K. Hunt7, Marcos Pedrosa5, Christine Pocha8, 
Adriana Valderama9, David E. Kaplan10; 1Division of Gastroen-
terology, Hospital of the University of Pennsylvania, Philadelphia, 
PA; 2VA Connecticut-Healthcare System, New Haven, CT; 3Minne-
apolis VA Health Care System, Minneapolis, MN; 4VA New York 
Harbor Health Care System, Brooklyn, NY; 5Boston VA Healthcare 
System, Boston, MA; 6University of California San Francisco, San 
Francisco, CA; 7James J. Peters VA Medical Center, Bronx, NY; 
8University of Bern, Bern, Bern, Switzerland; 9Bayer HealthCare 
Pharmaceuticals, Whippany, NJ; 10Corporal Michael J. Crescenz 
VA Medical Center, Philadelphia, PA
Background: Hepatocellular carcinoma (HCC) is a leading 
cause of morbidity and mortality in cirrhotic patients . This pro-
vides an opportunity to target the highest-risk population, yet 
surveillance rates in the US range from 10-40% . The goal of 
this study was to identify barriers to HCC surveillance, using 
data from the Veterans Health Administration (VHA), the largest 
provider of liver-related healthcare in the U .S . Methods: We 
included all patients 75 years of age or younger diagnosed 
with cirrhosis from 1/1/08-12/31/10 . The primary outcome 
was a continuous measure of the percentage of time up-to-
date with HCC surveillance (PTUDS) based on abdominal ultra-
sounds (secondary outcomes included CT and MRI) . Results: 
Among 26,577 cirrhotic patients (median follow-up=4 .7 
years), the mean PTUDS was 17 .8 ± 21 .5% (ultrasounds), and 
23 .3 ± 24 .1% when any liver imaging modality was included . 
The strongest predictor of increased PTUDS was the number 
of visits to a specialist (gastroenterologist/hepatologist and/
or infectious diseases) in the first year after cirrhosis diagnosis 
(Figure); the association between visits to a PCP and increasing 
surveillance was very small . Increasing distance to the closest 
VA center was associated with decreased PTUDS . There was 
an inverse association between ultrasound lead time (difference 
between the date an ultrasound was ordered and requested 
exam date) and the odds of it being performed: OR: 0 .77, 
95% CI: 0 .72-0 .82 for an ultrasound being performed when 

it was ordered >180 days ahead of time; OR: 0 .90 for an 
ultrasound being performed when it was ordered 91-180 days 
ahead of time, 95% CI: 0 .85-0 .94 . : The responsibility for sub-
optimal surveillance rests with patients, providers, and the over-
all healthcare system . Several measures can be implemented 
to potentially increase HCC surveillance, including increasing 
patient-specialist visits and minimizing appointment lead time .
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Alcohol use disorder among chronic hepatitis C patients: 
prevalence and treatment outcome, CHeCS, 2006-2013
Eyasu H. Teshale1, Yuna Zhong1, Anne C. Moorman1, Philip R. 
Spradling1, Scott D. Holmberg1, Loralee B. Rupp2, Mei Lu2, Stu-
art C. Gordon2, Joseph A. Boscarino5, Yihe Daida4, Mark A. 
Schmidt3; 1CDC, Atlanta, GA; 2Henry Ford Health System, Detroit, 
MI; 3Kaiser Permanente Northwest, Portland, OR; 4Kaiser Perma-
nente Hawaii, Honolulu, HI; 5Geisinger Health System, Danville, 
PA
 Background: Alcohol use in patients with chronic hepatitis C 
(CHC) results in progression of liver disease and represents a 
barrier to antiviral therapy . We sought to determine the preva-
lence of alcohol abuse and alcohol-related liver disease among 
CHC patients to assess their access to HCV treatment . Meth-
ods: We used CHeCS data collected from CHC patients seen 
in four large U .S . healthcare systems from 2006-2013 . Among 
patients with documented ICD 9 codes indicative of any alco-
hol use disorder defined as alcohol abuse/dependence and 
alcohol-related liver disease, we determined the percentage of 
patients with any alcohol disorder, with alcohol abuse/depen-
dence, and with alcohol-related liver disease who received 
HCV treatment . We used multivariable analysis to identify fac-
tors associated with HCV treatment by alcohol status . Results: 
Of the 11,636 CHC patients, 3,553 (30 .5%) had at least one 
documented ICD-9 code indicative of any alcohol use disor-
der . Among those with any alcohol use disorder, 70 .4% were 
male, 92 .5% were aged >44 years, 58 .7% were white, and 
19 .9% had alcohol-related liver disease . Overall, 40 .3% of 
CHC patients received HCV treatment . Only 30 .4% of those 
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with alcohol abuse and 50 .4% of those with alcohol-related 
liver disease received treatment . Sustained virologic response 
rates were 41 .6% overall, 44 .7% for those with alcohol abuse, 
and 28 .4% for those with alcohol-related liver disease . In 
univariate analysis HCV treatment was associated with age, 
race, household income, ever having biopsy and biopsy stage 
(p<0 .01) . Controlling for age, gender, race, and household 
income, persons with alcohol abuse were less likely [adjusted 
odds ratio (aOR) = 0 .54 (0 .48-0 .61)] and those with alco-
hol-related liver disease were more likely [aOR =1 .38 (1 .18-
1 .63)] to receive HCV treatment than those with no alcohol use 
disorder . Conclusion: Approximately one third of CHC patients 
had a recorded diagnosis, indicative of an alcohol use dis-
order . Although patients diagnosed with alcohol-related liver 
disease were more likely to receive HCV treatment than those 
with an alcohol abuse diagnosis, treatment and the response 
to treatment for patients with either diagnosis were suboptimal 
overall . Effective direct acting antiviral treatment with greater 
tolerability and of shorter duration may improve the likelihood 
of treatment and treatment outcome among all patients, includ-
ing those with an alcohol use disorder .
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Balloon Tamponade Utilization is an Indicator of Quality 
in the Management of Acute Variceal Hemorrhage
Elliot B. Tapper1,2, Ghideon Ezaz1, Vilas Patwardhan1, Alan 
Bonder1, Michael P. Curry1; 1Gastroenterology, Beth Israel Dea-
coness Medical Center, Boston, MA; 2Medicine, University of 
Michigan, Ann Arbor, MI
Background: The outcomes associated with acute esophageal 
variceal hemorrhage (AVH) have improved significantly since 
the early 1980’s when balloon tamponade (BT) was often the 
primary therapy . Data are limited regarding the reasons for, 
rate of and outcomes associated with BT in contemporary prac-
tice . Methods: We analyzed two cohorts . First, we assessed a 
local, observational cohort study of all patients (N = 139) with 
AVH treated at our institution from January 2009 to October 
2015 . Second, we assessed the National Inpatient Sample 
(2005 to 2011) to determine the in-hospital mortality asso-
ciated with any given hospital’s ratio of BT utilization to the 
volume of patients who undergo therapeutic endoscopy for 
a diagnosis of AVH . We restricted analyses to high volume 
hospitals (> 20 AVH/year) . Results: Local cohort:  Overall, 
14 (10 .1%) patients required BT . Patients requiring BT were 
more likely to be actively drinking alcohol (50 .4% vs 21 .4%, 
p=0 .04), have comorbid hepatocellular carcinoma (35 .7% vs 
8 .8%, p = 0 .01), presented with a substantially higher median 
model for endstage liver disease (MELD) score (26 .3 vs 15 .5, 
p=0 .002) and were more likely to be actively bleeding at the 
time of endoscopy (64 .3% vs 27 .5%, p =0 .01) . Endoscopy 
was attempted before BT in all cases . Patients treated with 
BT were less likely to have received band ligation (67 .4% vs 
95 .2%, p=0 .0002) and were more likely to die within 6 weeks 
(64 .3%, 21 .6%, p=0 .001) . Adjusting for MELD, BT utilization 
was associated with failure to band varices - OR 8 .94 (1 .87 – 
44 .4) National cohort: We identified a total of 80,774 admis-

sions for AVH in 354 high volume hospitals . BT was used in 
468 (0 .6%) admissions . In-hospital mortality was higher among 
patients in whom BT was used (62 .9% vs 8 .17%, P<0 .001) . 
Patients who had a BT were less likely to receive an endoscopy 
(OR 0 .67) . BT use by hospital per year ranged from 0% to 10% 
of AVH admissions . Among hospitals that recorded BT use, the 
BT:endoscopy ratio ranged from 1 .3% to 25% . Adjusting for 
age and Charlson score, relative to the baseline bottom third 
of BT:endoscopy ratios, there were a 16 .2% (p= .03) and a 
14 .9% (p=0 .04) increase in the in-hospital mortality for all 
patients with AVH (including those without BT use) among the 
hospitals in the second and third tertiles . Conclusions: BT use 
reflects both severity of illness and variceal hemorrhage . Efforts 
to facillitate band ligation in patients with AVH - e .g . improving 
visualization, training endoscopists - may reduce BT use . The 
ratio of BT use to endoscopies performed may be a quality 
indicator, identifying hospitals with higher mortality associated 
with all AVH .
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High incidence of significant liver fibrosis among 
HBeAg-positive patients with low levels of ALT
Milan J. Sonneveld1, Willem Pieter Brouwer1, Qing Xie3, Bettina E. 
Hansen1,2, Fehmi Tabak4, Ramazan Idilman5, Robert J. de Knegt1, 
Harry L. Janssen2; 1Erasmus MC, University Medical Center Rotter-
dam, Rotterdam, Netherlands; 2Division of Gastroenterology, Uni-
versity Health Network, Toronto, ON, Canada; 3Ruijin Hospital, 
Shanghai, China; 4Istanbul University Cerrahpasa Medical School, 
Istanbul, Turkey; 5University of Ankara, Ankara, Turkey
Background . Current guidelines recommend antiviral therapy 
in HBeAg-positive patients with ALT >2 times the upper limit of 
normal (xULN) or at lower ALT levels if there is significant histo-
logical activity . We aimed to determine the rate of significant 
fibrosis among HBeAg-positive patients with low levels of ALT 
(<2xULN) . Methods . We enrolled all consecutive HBeAg-pos-
itive patients who underwent liver biopsy in a tertiary referral 
hospital in the Netherlands and patients from two global ran-
domized trials that required baseline liver biopsy . We defined 
significant fibrosis as Ishak fibrosis score ≥3 . We applied both 
the local ULN (ranging from 22–75U/L) and the ULN defined 
by AASLD (<30U/L for men, <19 for women) . We assessed 
the AST-to-platelet ratio index (APRI) in all patients and defined 
it as low (<0 .5, advanced fibrosis unlikely), indeterminate (0 .5 
– 1 .5) or high (>1 .5, advanced fibrosis likely) according to pre-
viously identified cut-offs . Results . We enrolled 697 patients, 
483 (68%) were male, 308 (44%) Caucasian, 277 (40%) 
Asian . Mean age was 32 years, mean ALT 142 U/L . Over-
all 81 (11 .6%) patients had ALT <the local ULN, 201 (29%) 
had ALT levels >1 but <2 times the local ULN; when applying 
the AASLD ULN these frequencies were 24 (3 .4%) and 124 
(18%) . Among the 282 patients with ALT <2x the local ULN, 
significant fibrosis was found in 105 (37%) and cirrhosis in 6 
(2 .1%) . In patients with ALT <local ULN(n=81), 27 (33%) had 
significant fibrosis and none had cirrhosis . In the 148 patients 
with ALT <2 x the AASLD ULN, significant fibrosis was found 
in 59 (40%) and cirrhosis in 2 (1 .4%) . In patients with ALT < 
the AASLD ULN (n=24), 4 (17%) had significant fibrosis and 
none had cirrhosis . The frequency of significant fibrosis did not 
differ between patients with ALT levels <2x the AASLD ULN 
versus those with an ALT > 2x the AASLD ULN but <2x the 
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local ULN (41% vs 34%, p=0 .217) . Among patients with ALT 
<2x the local ULN(n=282), the frequency of advanced fibro-
sis varied with age: in patients aged <20/ 20–30 / 30–40 
/ 40–50 / >50, the frequencies of advanced fibrosis were 
29%/ 28%/ 42%/ 52%/73% (p<0 .001) . Findings were sim-
ilar when applying the AASLD ULN . In the patients with ALT 
<2x the local ULN, 179 (64%) had a low APRI, but 30% of 
these patients had advanced fibrosis . Conclusions: Significant 
fibrosis is frequently detected in HBeAg-positive patients with 
ALT <2xULN irrespective of applied ULN (AASLD or local) and 
even in those aged below 30 or with low APRI . Assessment of 
hepatic fibrosis using liver biopsy, or if the accuracy is estab-
lished, alternative non-invasive methods, should be considered 
in all HBeAg positive patients with low ALT .
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Transient Elastography in Assessment of Liver Fibrosis in 
Children with Chronic Hepatitis B:
PEG-B-ACTIVE Liver Elasticity Substudy
Vedran Pavlovic1, Hongfei Zhang2, Winita Hardikar3, Hong 
Deng4, Weibo Yang5, Qing Mao6, Huimin Fan7, Christo Zhelev8, 
Ewa Majda-Stanislawska9, Lei Yang10, Cynthia Wat1; 1Roche 
Products Ltd, Welwyn Garden City, United Kingdom; 2Beijing 302 
Hospital, Beijing, China; 3Royal Children’s Hospital, Melbourne, 
VIC, Australia; 4Third Affiliated Hospital of Sun Yat-Sen University, 
Guangzhou, China; 5First Affiliated Hospital of Kunming Medi-
cal College, Kunming, China; 6Southwest Hospital, Third Military 
Medical University, Chongqing, China; 7Eighth People’s Hospi-
tal of Guangzhou, Guangzhou, China; 8Specialized Hospital for 
Active Treatment of Pediatric Diseases, Sofia, Bulgaria; 9Depart-
ment of Children Infectious Diseases, Medical University of Lodz, 
Lodz, Poland; 10Roche (China) Holding Ltd, Shanghai, China
Background and Aims: Transient Elastography (TE, Fibroscan®) 
is widely used as a first-line tool for assessment of liver fibrosis . 
Recent EASL-ALEH guidelines recommend a liver stiffness (LS) 
<6 .0 kPa cutoff for excluding significant fibrosis and treatment 
consideration in treatment-naïve patients with Chronic Hepatitis 
B (CHB) . However, these recommendations are based on adult 
studies and paediatric data are scarce . Aim of this study was 
to assess diagnostic performance of TE, and dynamic changes 
in LS during peginterferon alfa-2a (PEG-IFN) therapy, in chil-
dren with CHB . Methods: PEG-B-ACTIVE phase IIIb study (NCT 
01519960) enrolled HBeAg-positive children aged 3-17 years 
with immune-active CHB . Liver biopsy was performed within 2 
years prior to baseline, and patients with cirrhosis excluded . 
Patients without advanced fibrosis (METAVIR score <F3) were 
randomized (2:1) to PEG-IFN (Group A) or no treatment (Group 
B); patients with advanced fibrosis (F3) were assigned to PEG-
IFN (Group C) . PEG-IFN was administered for 48 weeks . In this 
substudy, LS was measured at Baseline, Week 48 and Week 
72 . Correlation between pre-treatment LS and fibrosis stage 
was assessed using Spearman’s coefficient . Diagnostic perfor-
mance of TE was assessed by ROC curve analysis, for a diag-
nostic target of significant fibrosis (≥F2) . Results: Liver biopsy 

was performed within the 6 months prior to baseline in 89% 
of subjects (median timespan = 18 days) . One of 214 (0 .5%) 
screened patients was excluded due to presence of cirrhosis . 
Seventy-five patients were prospectively included (44, 25 and 
6 in Group A, B and C respectively) . Majority of patients were 
male (69%), Asian (91%), with a mean age of 10 years (range 
3-17) and infected with HBV genotype C (65%) . Distribution 
of Metavir scores were: F0, n=8; F1, n=34; F2, n=20; and 
F3, n=6 . LS weakly correlated with fibrosis stage (rs = 0 .25, 
95% CI [0 .01, 0 .46], p=0 .043), with an AUROC score of 
0 .69 (95% CI [0 .58, 0 .80], p<0 .01) for identifying significant 
fibrosis . Accurate LS cutoffs (with a NPV>0 .9) for excluding 
significant fibrosis were not identified; the recommended <6 .0 
kPa cutoff wrongly excluded significant fibrosis in 24% (9/37) 
of patients . Mean LS scores during PEG-IFN therapy declined 
by Week 48 (Group A: -0 .49 kPa [-8%]; Group C: -1 .52 kPa 
[-22%]), in contrast to untreated patients where mean LS scores 
increased (Group B: +0 .38 kPa [+7%]) . Conclusions: To date, 
this is the largest study of TE in children with CHB . TE showed 
poor discriminatory ability in staging liver fibrosis, partly due 
to low prevalence of cirrhosis in this population; thus, clinical 
utility of TE in children with CHB appears to be limited .
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Community-Based Strategies to Improve Testing and 
Linkage to Care for Foreign-Born Persons with Chronic 
Hepatitis B Virus Infection
Aaron M. Harris1, Edwin Chandrasekar2, Su Wang3, Perry Pong4, 
Christopher L. Bowlus5, Moon Chen5, Claudia Vellozzi1; 1Division 
of Viral Hepatitis, Centers for Disease Control and Prevention, 
Atlanta, GA; 2Asian Health Coalition, Chicago, IL; 3Saint Barna-
bas Medical Center, Livingston, NJ; 4Charles B Wang Community 
Health Center, New York, NY; 5University of California at Davis, 
Sacramento, CA
Background: Chronic hepatitis B virus infection (CHB) causes 
premature death due to hepatocellular carcinoma, cirrhosis, 
and end-stage liver disease . Of the estimated 2 .2 million per-
sons with CHB in the United States, 70% are foreign-born . 
Programs to enhance testing and linkage to CHB care can be 
effective in mitigating morbidity and mortality . Methods: The 
Centers for Disease Control and Prevention funded a communi-
ty-based initiative to improve testing and linkage to care among 
foreign-born persons with CHB at three U .S . sites from October 
2014–September 2016 . Sites partnered with primary care 
centers, community-based organizations, and public health 
departments to recruit foreign-born persons to participate in 
the initiative . Each site was required to screen participants for 
CHB by testing for the presence of hepatitis B surface antigen 
(HBsAg), and utilize novel strategies to increase linkage to 
CHB-directed care among those who tested HBsAg-positive . 
We calculated the proportion of persons who were tested, 
linked to care, and prescribed treatment . Results: As of April 
14, 2016, 4,260 persons were tested across all sites and 
289 (6 .8%) were HBsAg-positive . Of those infected, 262 
(91%) were provided counseling, 281 (97%) were referred 
to CHB-specific care, 249 (86%) attended a first medical visit, 
and 134 (46%) attended a second medical visit . Of the 249 
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HBsAg-positive persons in care, 213 (86%) had documentation 
of receiving HBV-directed care (hepatitis B e antigen, ALT, and 
HBV DNA), and 49 (17%) were prescribed antiviral treatment . 
Conclusions: Prevalence of CHB is this population was found to 
be high (6 .8%) demonstrating that community-based HBV test-
ing initiatives can identify substantial numbers of persons living 
with HBV infection . However, further strategies are needed to 
improve linkage to CHB-directed medical care .
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Efficacy and safety of Telbivudine or Tenofovir use in 
second to third trimester preventing vertical transmis-
sion of hepatitis B virus in real-life practice
Jinfeng Liu1, Jing Wang2, Dandan Guo1, Taotao Yan1, Zhen Tian1, 
Yingren Zhao1, Tianyan Chen1; 1Department of infectious disease, 
Xi’an, China; 2Department of Rheumatism, Xi’an, China
Background: Little prospective observational data exist com-
paring telbivudine (LdT) and tenofovir (TDF) use during second 
to third trimester for preventing hepatitis B vertical transmission 
in real-world cohorts . Methods: During the period of January 
2010 to January 2015, chronic hepatitis B infected pregnan-
cies undergoing routine consultation had been enrolled . LdT or 
TDF was administrated beginning from gestation week 24 or 
28 until postpartum week 12 or no treatment (NTx) . HBV load 
and titers of HBV markers were ascertained every 4 weeks until 
12 weeks postpartum . All infants received standard combined 
immunoprophylaxis after birth and were followed for up to 52 
weeks . Results: Of the 711 mothers enrolled, 671 (LdT/TDF/
NTx = 312/223/136) completed the 52-week study with 671 
infants . A significant virus inhibition had been observed, LdT 
treatment resulted in a mean HBV DNA decline of 5 .23 ± 2 .08 
log10 IU/ml at delivery, which was comparable with TDF (5 .18 
± 2 .04, range 2 .03–8 .57 Log10IU/mL) . At delivery, 51 .0% 
mothers (159/312) from the LdT treatment group displayed 
undetectable HBV DNA versus 50 .2% in TDF treatment group . 
In addition, a similar downtrend of HBV virus had been shown 
in Ldt and TDF treatment . Multivariate analysis indicated only 
HBsAg titer at baseline correlated with viral DNA decrease ( P = 
0 .015) . Alanine aminotransferase normalization was observed 
in 81 .2% of LdT treated mothers versus 82 .9% of TDF treated 
mothers (χ2 = 0 .078, P = 0 .781) . At week 52, in treatment 
group, only 1 child from LdT treated mother showed HBsAg(+) . 
An intention-to-treat analysis indicated 4 .13%(23/557) (95% 
confidence [CI]: 2 .33%-5 .57%) of HBsAg (+) infants from the 
treated group versus 22 .08% (34/154) (95% CI: 15 .45%-
28 .70%) in the NTx group (χ2 = 13 .608, P < 0 .001) and no 
difference of HBsAg(+) rate was displayed between infants 
from the LdT and TDF groups (4 .01% vs . 4 .29%; χ2 = 0 .027, 
P = 0 .870 ) . Congenital abnormalities and neonatal growth 
from these three groups were comparable to the normal pop-
ulation, while a higher rate of gastrointestinal symptoms had 
been observed in TDF group (χ2 = 31 .815, P < 0 .001) . Con-
clusions: LdT and TDF use in middle to late pregnancy was 
equally effective in reducing mother-to-infant transmission . The 
treatments were well tolerated, while more attention should be 
paid on mothers with digestive tract symptom during tenofovir 
administration .
Disclosures:

The following people have nothing to disclose: Jinfeng Liu, Jing Wang, Dandan 
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1775
Comparative Efficacy of an Intensified Re-Vaccination 
Scheme for Hepatitis B Virus Infection Among Patients 
Infected with HIV (CORE-HIV): A Randomized Controlled 
Trial. Interim Analysis
Jose Ignacio Vargas1,4, Daniela Jensen2,4, Felipe Martinez3, Vale-
ska Sarmiento4, Pedro Acuña5, Felipe Peirano6, Francisco Fuster4; 
1Gastroenterology, Pontificia Universidad Catolica de Chile, San-
tiago, Chile; 2Endocrinology, Pontificia Universidad Catolica de 
Chile, Santiago, Chile; 3Public Health, Escuela de Medicina, Uni-
versidad de Valparaíso, Valparaíso, Chile; 4Hepatology Unit, Hos-
pital Gustavo Fricke, Viña del Mar, Chile; 5Escuela de Medicina, 
Universidad Andres Bello, Viña del Mar, Chile; 6Escuela de 
Medicina, Universidad de Valparaíso, Viña del Mar, Chile
BACKGROUND AND AIMS: HIV patients are at risk of acquir-
ing HBV infection, therefore active immunization against HBV 
is mandatory . Scarce evidence is available about the most 
appropriate scheme of HBV vaccination to achieve a positive 
serological response among those who have not responded to 
an initial vaccination . The purpose of this study is to determine 
the effectiveness of a standard dose immunization schedule 
compared to an intensified high-dose one . MATERIAL AND 
METHODS . Randomized controlled trial, double blinded . 
Parallel assignment . Primary outcome measure was serologic 
response, 4-8 weeks after exposure . Positive response was 
defined as anti-HBs titers >10 UI/mL . Secondary outcome mea-
sures: local and systemic reactions to Vaccine, designated as 
safety issue . Experimental arm: High Dose . Patients allocated 
to this arm received three doses of 40mcg each of recombinant 
hepatitis B vaccine (Engerix-B (R)), administered at 0, 1 and 2 
months . Active comparator: Standard Dose, considering three 
doses of 20mcg each of Engerix-B, administered at 0, 1 and 
2 months . Main inclusion criteria: Adults patients infected with 
HIV with failed previous HBV vaccination (20mcg at 0-1-6 
months) . Interim analysis comparing serological response to 
HBV vaccination in the two arms . ClinicalTrials .gov Identifier: 
NCT02003703 . RESULTS From the 150 patients considered 
for the study, results are available in 50 . 27 patients were 
allocated to standard dose and 23 to high dose vaccination 
scheme . Baseline characteristics showed 76% male gender, 
with mean age of 48 .9 years . Mean CD4 count was 425 cell/
mm3, mean CD4/CD8 ratio was 0 .54 and 90% had unde-
tectable HIV viral load . 98% were using HAART at the time of 
randomization . No differences in baseline characteristics were 
observed between groups . Younger age was the only variable 
associated to positive seroconversion in overall results (46 .7 vs 
52 .9, p=0 .047) . Local adverse reactions were infrequent; no 
systemic reactions were observed . Serological response in in 
the standard dose arm were 55 .5% (CI95% 35 .3-74 .5) and 
78% (CI95% 56 .2-92 .5) in the high dose group (p=0 .091) . 
Mean anti-HBs titres were 332 .3 UI/mL in the standard dose 
group and 554 .5 UI/mL in the high dose group (p=0 .071) . 
72% of patients in the high dose group had anti-HBs titres 
>100 UI/mL, compared to 47% in the standard dose group 
(p=0 .135) . CONCLUSION In this interim analysis, the high 
dose arm showed a tendency to better serological response 
compared to standard dose arm . Results needs to be confirmed 
once the calculated sample size is obtained . An intensified 
scheme of HBV vaccination could be effective in achieving 
seroconversion in HIV patients .
Disclosures:
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1776
Early hepatitis B surface antigen seroclearance after 
commencement of antiviral treatment in patients with de 
novo HBV reactivation
Hae Lim Lee2, Jeong Won Jang3, Ji Won Han1, Sung Won Lee2, 
Si Hyun Bae3, Jong Young Choi3, Seung Kew Yoon3; 1Internal 
medicine, Catholic university of Korea, Seoul, Korea (the Repub-
lic of); 2Internal medicine, Bucheon St. Mary’s hospital, Catholic 
university of Korea, Bucheon-si, Korea (the Republic of); 3Internal 
medicine, Seoul St. Mary’s hospital, Catholic university of Korea, 
Seoul, Korea (the Republic of)
Aims: Hepatitis B virus (HBV) reactivation can occur not only 
in chronic hepatitis B (CHB) patients, but even in patients with 
resolved infection, especially in those who had undergone 
hematopoietic stem cell transplantation (HSCT) or rituximab 
treatment . We evaluated the virologic-serologic responses after 
commencement of antiviral treatment in patients with de novo 
HBV reactivation . Methods: We reviewed 1,101 consecutive 
patients treated with rituximab or HSCT who had tested for 
HBV serum markers at a tertiary center from January 2006 
to August 2014 . Among them, a total of 341 HBsAg-nega-
tive/anti-HBc-positive patients who were followed up with HBV 
markers were included in the study . Clinical outcomes of the 
patients with de novo HBV reactivation were then compared 
with 34 CHB patients who started antiviral therapy during rit-
uximab-based therapy or HSCT for hematological diseases . 
Results: Forty-three out of the 341 patients (12 .6%) experienced 
de novo HBV reactivation at median 25 .1 months and the 
cumulative rates were 5%, 13%, and 26% at 1, 2 and 4 years, 
respectively . The median value of HBV DNA at reactivation 
was 6 .2X106 IU/mL . Twenty-seven patients (62 .8%) received 
antiviral therapy . There was no difference in the complete viro-
logic response rate but significantly higher rate of HBsAg sero-
clearance was observed in the de novo reactivation group than 
the CHB group (75% vs . 11 .8%, respectively, p<0 .001) . Early 
drop in HBsAg titer and higher ALT levels were associated 
with HBsAg seroclearance . For the de novo reactivation group, 
the cumulative rates of HBsAg seroclearance were 38% and 
60% at 6 and 12 months, respectively, with a median time to 
HBsAg seroclearance of 6 .6 months after antiviral initiation . 
All of the patients with HBsAg seroclearance except 1 patient 
without follow-up result also developed anti-HBs antibodies . 
Conclusions: De novo HBV reactivation occurs considerably in 
settings of rituximab-based therapy or HSCT . The early HBsAg 
seroclearance following antiviral therapy suggests the differen-
tial phenotype as well as shorter duration of chronic infection 
in such patients with de novo HBV reactivation .
Disclosures:
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1777
The role of IL-27 in predicting spontaneous HBeAg sero-
conversion in chronic hepatitis B infection
Jie Li2, Lung-Yi Mak1, Danny Wong1,3, Wai-Kay Seto1,3, Ching-
Lung Lai1,3, Man-Fung Yuen1,3; 1Medicine, Queen Mary Hospital, 
Hong Kong, Hong Kong; 2Infectious Disease, Shandong Provin-
cial Hospital Affiliated to Shandong University, Shandong, China; 
3State Key Laboratory for Liver Research, The University of Hong 
Kong, Hong Kong, Hong Kong
Background and Aims: Hepatitis e antigen (HBeAg) serocon-
version (ESC), inevitably preceding with hepatic inflammation, 
marks the transition from immune active to residual phase in the 
natural disease history of chronic hepatitis B (CHB) . Recently, 
IL-27 has been reported to be associated with hepatic inflam-
mation in hepatitis B virus (HBV) infection . We aimed to 
evaluate the role of IL-27 in predicting spontaneous ESC . Meth-
ods: 142 treatment-naive HBeAg positive CHB patients were 
recruited . IL-27, HBV DNA levels and liver function parameters, 
were measured on presentation . Patients who accomplished 
spontaneous ESC within 3 years of follow-up were compared 
with those without ESC within the same period of time . Factors 
predictive of spontaneous ESC were identified . Results: Of the 
142 patients (M:F= 80:62, median age:31), 44 (31%) expe-
rienced spontaneous ESC within 3 years of follow-up . Multi-
variate analyses revealed that younger age, lower HBV DNA 
and lower IL-27 levels on presentation independently predicted 
spontaneous ESC . The spontaneous ESC rate was significantly 
higher in patients aged < 31 (OR: 11 .022, 95% CI: 11 .658-
33 .205; P < 0 .001), HBV DNA < 5 log IU/mL (OR: 2 .311, 
95% CI: 1 .049-5 .091; P=0 .038) and IL-27 < 67 .3 pg/ml (OR: 
3 .276, 95% CI: 1 .257-8 .236; P=0 .015) . Among patients with 
all these 3 favourable factors on presentation, 77% of them 
would undergo spontaneous ESC within 3 years . Conclusion: 
Low IL-27 levels were associated with ESC . The combination 
of baseline IL-27 < 67 .3 pg/ml and HBV DNA <5 log IU/mL 
in young patients was useful for predicting early spontaneous 
ESC in treatment naïve CHB patients .

Probability of spontaneous ESC in 3 years in patients with favour-
able factors
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1778
Patients with HDV infection and advanced fibrosis/cir-
rhosis present a high but predictable risk of developing 
hepatocellular carcinoma
Giuseppina Brancaccio1, Adriano Grossi1, Massimo Fasano2, 
Teresa A. Santantonio3, Giovanni B. Gaeta1; 1Infectious Diseases, 
Second University of Naples, Naples, Italy; 2Infectious Diseases, 
University of Bari, Bari, Italy; 3Infectious Diseases, University of 
Foggia, Foggia, Italy
Patients with Hepatitis Delta Virus (HDV) infection are at high 
risk for liver disease progression .The present study reports the 
rate of hepatocellular carcinoma (HCC) in a cohort of patients 
with HDV infection and advanced liver disease, while treated 
with anti-HBV analogues . Methods . Caucasian patients with 
advanced liver fibrosis/cirrhosis who started entecavir or teno-
fovir treatment due to ongoing HBV replication were enrolled 
prospecively; excluded were patients with HCC, alcohol use, 
HIV or HCV . US surveillance was performed at 4-6 months 
intervals; HCC diagnosis was confirmed by CT or MR . Con-
trols were HBV monoinfected patients, matched 1:1 by age, 
gender, platelet count, serum albumin and bilirubin levels . The 
primary endpoint of the analysis was the development of HCC . 
Results . Enrolled were 56 caucasian patients with chronic 
HDV infection (age 52 .5±8 .5; 73 .2 % males; 81% with cir-
rhosis; 5 HBeAg positive), pair matched with 56 HBV monoin-
fected patients .Follow-up was 50 months (range 6-168) . All 
patients achieved HBV suppression . HCC was diagnosed in 17 
(30 .4%) HDV patients and in 6 (10,7%) controls (OR=3 .63; 
95% C .I . 1 .30-10 .07; p=0 .018), with an estimate rate of 
7 .2% and 2 .5% /year, respectively (Figure) . In multivariable 
Cox regression model, male gender,age,baseline platelet 
count and HDV infection were associated to HCC . Using the 
model of the Page-B score1 and attributing 2 points to the pres-
ence of HDV infection, for a score>10 points a positive predic-
tive value of 46 .67% (95% CI= 8 .34-65 .67) and a negative 
predictive value of 88 .46% (95% CI= 79 .61-98 .43) for HCC 
risk at 5 years was obtained . Conclusions . HCC is a frequent 
endpoint in patients with HDV infection and advanced fibrosis/
cirrhosis under tenofovir or entecavir . A modified Page-B score 
(Page-BD score) is a promising tool for selecting subjects at a 
lower 5-year risk of HCC  . 1Papatheodoridis G et al, J Hepatol, 
2016; 64:800-6
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Incidence, Determinants, and Outcomes of Pregnan-
cy-Associated Hepatitis B Flares: A Regional Hospi-
tal-Based Cohort Study
Tatyana Kushner1, Pamela Shaw2, Ankush Kalra3, Lora Magaldi4, 
Pooja Monpara4, Gurneet Bedi5, Karen L. Krok5, Sierra Centkow-
ski1, Julia C. D’Souza1, Katherine Dalldorf1, Dina Halegoua-De 
Marzio3, Lisa Levine6, Sindhu Srinivas6, James Lewis1, David S. 
Goldberg1, Kimberly A. Forde1,2, Vincent Lo Re2,7; 1Gastroenterol-
ogy, Hospital of the University of Pennsylvania, Philadelphia, PA; 
2Center for Clinical Epidemiology and Biostatistics, University of 
Pennsylvania, Philadelphia, NY; 3Department of Gastroenterology 
and Hepatology, Jefferson University, Philadelphia, PA; 4Infectious 
Diseases, Drexel University, Philadelphia, PA; 5Division of Gastro-
enterology, Penn State Milton S. Hershey Medical Center, Philadel-
phia, PA; 6Obstetrics and Gynecology, University of Pennsylvania, 
Philadelphia, PA; 7Division of Infectious Diseases, Hospital of the 
University of Pennsylvania, Philadelphia, PA
Background: There is limited knowledge on hepatitis B virus 
(HBV) flares among pregnant women . Small studies with mostly 
Asian patients have described HBV flares in up to 50% of preg-
nant chronic HBV-infected women predominantly in the post-
partum period, with cases resulting in severe hepatocellular 
injury and death . We determined the incidence, determinants, 
and outcomes of HBV flare in a multi-center US-based cohort of 
pregnant HBV-infected women . Methods: We performed a ret-
rospective cohort study of pregnant women that were HBsAg+ 
and received care at one of the following hospital-based clin-
ics: the University of Pennsylvania, Thomas Jefferson University, 
Drexel University, and Penn State Hershey Medical Center from 
2006-2015 . Primary outcomes measured during pregnancy 
and up until 6 months after delivery included: 1) HBV flare (ALT 
≥2 times upper limit of normal [ULN]); 2) jaundice (total biliru-
bin ≥2 .5 mg/dL), and 3) hepatic decompensation . Weighted 
multivariable logistic regression was used to evaluate risk fac-
tors associated with HBV flares, including nulliparity, age ≤35 
years, positive HBV e antigen (HBeAg), and lack of use of 
anti-HBV therapy . Results: We identified 310 women with 388 
pregnancies . Nearly half of subjects (49%) were black, with 
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nearly 25% (n=75) reporting a country of origin in Africa . Of 
312 pregnancies with pre-partum ALT measured, 42 (13%; 
95% CI, 10-18%) developed HBV flare during pregnancy, and 
of 135 pregnancies with post-partum ALT measured, 22 (16%; 
95% CI, 11-24%) developed a flare after delivery . Incident 
jaundice occurred during 7 pregnancies, but only 1 patient 
developed hepatic decompensation (i .e ., ascites) post-partum . 
Positive HBeAg was a risk factor for HBV flare (adjusted OR, 
2 .90; 95% CI, 1 .02-8 .21) . Most HBV care measures, includ-
ing measurements of HBV DNA, serologies, and liver function, 
as well as referral to HBV specialty care occurred in less than 
50% of pregnancies examined . Conclusions: Fewer than 20% 
of HBV-infected pregnant women developed HBV flare during 
pregnancy or within 6 months post-partum, and flares occurred 
at similar rates pre- and post-delivery . The majority of HBV 
flares were subclinical, and hepatic decompensation events 
were rare . HBeAg+ status was the strongest risk factor for HBV 
flare . Assessment of HBV laboratory measures and referral 
to specialty care were uncommon among the patients in the 
cohort .
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Peak Immunogenicity of Two Doses of Investigational 
HEPLISAV-B™ in Difficult to Vaccinate Individuals: Sero-
protection Rates in Three Phase 3 Trials
Sam Jackson, Randy Hyer, Rob Janssen; Dynavax, Berkeley, CA
Background: Improved HBV vaccine immunogenicity is needed 
for certain populations who have reduced seroprotection rates 
with traditional vaccines . Three multi-center, observer-blinded, 
randomized, phase 3 studies, compared two doses of HEPLIS-
AV-B (H) to three doses of Engerix-B® (E) . Methods:  H (20 
mcg rHBsAg combined with 3000 mcg 1018, a Toll-like 
receptor 9 agonist) was administered at 0 and 4 weeks, with 
placebo administered at 24 weeks . E (20 mcg rHBsAg) was 
administered at 0, 4 and 24 weeks . Peak seroprotection rates 
(SPR=proportion with anti-HBs ≥ 10 mIU/mL) were compared 
in analyses pooling the modified intent-to-treat (mITT) popula-
tions of the 3 trials . Results: The 12,728 subjects in the mITT 
population had the following baseline characteristics that 
were well balanced across treatment groups: mean age 49 .3 
years, 49 .0% men; 43 .4% BMI ≥ 30 kg/m2; 78 .0% white; 
18 .9% black; 30 .7% smokers; 10 .6% with diabetes mellitus; 
and 1 .2% with chronic liver disease (hepatic steatosis 60 .1%; 
HCV 27 .4%, other 12 .5%) . The peak SPRs of H were statisti-
cally significantly higher (p value<0 .01) than E when stratified 
according to factors that have previously been associated with 
reduced seroprotection rates (Table 1) . Both vaccines were 
generally well-tolerated with the rate and severity of AEs being 
similar across the groups . Conclusion: HEPLISAV-B given as 2 
doses over 4 weeks induced significantly higher rates of sero-
protection than Engerix-B given as 3 doses over 24 weeks in 
groups known to have reduced seroprotection rates as well as 
in groups known to have good responses to currently licensed 
hepatitis B vaccines .

Table 1 . Peak SPR (mITT population)

(*) denotes populations with historically reduced seroprotection 
rates .
All differences were statistically significant (p<0 .01) .
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Racial disparity in the Prevalence of Hepatitis B Virus 
(HBV) Immunity in the United States: Results from the 
National Health and Nutrition Examination Survey 
2011-2014
Hyunseok Kim4,3, Sung-hoon Kim1, Laura Rotundo4, Rishabh 
Gulati4, Neil Kothari4, Ju Dong Yang2, Nikolaos Pyrsopoulos3; 
1Kyung-hee university, Seoul, Korea (the Republic of); 2Gastroen-
terology and Hepatology, Mayo Clinic, Rochester, MN; 3Gastro-
enterology and Hepatology, Rutgers New Jersey Medical School, 
Newark, NJ; 4Medicine, Rutgers New Jersey Medical School, 
Newark, NJ
Background:  The advent of universal infant vaccination of 
Hepatitis B virus (HBV) has significantly reduced the number of 
people susceptible to HBV infection . However, there have been 
few epidemiology studies that have described the prevalence 
of HBV immunity by racial group . Thus, the goal of our study 
was to assess racial disparities in the prevalence of HBV immu-
nity using US nationally representative data . Method: In the 
National Health and Nutrition Examination Survey (NHANES) 
2011-2014, there were 14,722 persons who participated in 
HBV serology testing . We defined HBV immunity from vacci-
nation when positive for serum antibody to hepatitis B surface 
antigen (HbsAb) and negative for serum antibody to hepatitis 
B core antigen (Anti-HBc) . To describe the prevalence pattern 
of HBV immunity within each race group, we estimated preva-
lence of selected characteristics and calculated adjusted odds 
ratios using survey-weighted generalized logistic regression . 
For all analyses, we used published weights to account for 
oversampling and nonparticipation . Result: In the NHANES 
2011-2014, overall prevalence of HBV immunity was 24 .5% 
[95% CI 23 .3-25 .7], corresponding to 61 .6 million people 
in the United States . Prevalence by each race was 35 .1% 
[95%CI: 32 .6-37 .5] in Asians, 22 .6% [95%CI: 21 .1-24 .1] in 
Caucasians, 27 .0% [95%CI: 25 .0-29 .0] in African Americans, 
and 25 .8% [95%CI: 24 .3-27 .2] in Hispanics, respectively . 
All races showed highest prevalence in the age group 20-39 
(46 .3% [95% CI: 42 .2-50 .5] in Asians, 45 .1% [95%CI: 42 .0-
48 .2] in Caucasians, 41 .5% [95%CI: 37 .8-45 .2] in African 
Americans) except Hispanics whose highest was observed in 
age group 6-19 (39 .3% [95% CI: 36 .8-41 .9]) . Except among 
Asians, higher immunity rates were observed in women, those 
with higher education level, veteran status, presence of insur-
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ance, and non-illicit drug use . Except in Hispanics, those who 
never smoked had higher immunity rate compared to current 
smokers . In African Americans, those with heavy alcohol use 
had a lower immunity rate . Increasing immunity rate by higher 
household income was observed only in Caucasians and Afri-
can Americans . The immunity rate varied by insurance type 
only in Caucasians, with significantly higher rates among those 
with private insurance compared to Medicare and Medicaid . 
There was no significant difference by birthplace (US or for-
eign) . Conclusion: Prevalence patterns of HBV immunity vary by 
race with the highest observed rate in Asians . Despite universal 
HBV vaccination policy, immunity rates even among young 
persons are still below 50% . More sophisticated health care 
policy on HBV immunity by race may be warranted .
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Low Rates of Hepatitis B Virus (HBV) Screening and Low 
Rates of HBV Awareness Among High Risk Patients at a 
Large, Urban, Safety-Net Hospital
Brendan Campbell1, Justin Yu2, Rachel Baden3, Taft Bhuket1, 
Benny Liu1, Robert J. Wong1; 1Gastroenterology and Hepatology, 
Alameda Health System - Highland Hospital, Oakland, CA; 2Med-
icine, California Pacific Medical Center, San Francisco, CA; 3Med-
icine, Alameda Health System - Highland Hospital, Oakland, CA
Background: Chronic hepatitis B virus (HBV) infection is a lead-
ing cause of hepatocellular carcinoma . Inconsistent awareness 
of HBV screening guidelines leads to delayed diagnosis and 
treatment, particularly among individuals with high risk behav-
iors and immigrants from HBV endemic regions . Aim: To evalu-
ate rates of HBV screening and HBV awareness among patients 
at high risk for chronic HBV at a large ethnically diverse safe-
ty-net hospital Methods: From July 2015-March 2016, con-
secutive adults undergoing outpatient endoscopy who are at 
high risk of chronic HBV (defined by U .S . Preventative Services 
Task Force guidelines) were prospectively evaluated to deter-
mine rates of prior HBV screening and patient awareness of 
results . Rates of HBV test acceptance among eligible high risk 
patients offered testing at time of endoscopy were stratified by 
sex, ethnicity, and place of birth and evaluated with multivar-
iate logistic regression models . Results: Among 869 patients, 
61 .6% (n=535) were high risk for chronic HBV (50 .1% male, 
87 .8% foreign born, 18 .1% history of incarceration, 5 .8% his-
tory of drug use, and 11 .5% HIV) . Among this high risk cohort, 
24 .9% received prior HBV testing, among which 22 .5% were 
aware of test results . HBV positive patients were more likely 
than HBV negative patients to be aware of results (75 .0% vs . 
19 .4%, p=0 .01) . Among high risk patients without prior test-
ing, 96% of patients accepted HBV testing . Compared to HIV(-
), HIV(+) patients were less likely to accept HBV testing (66 .7% 
vs . 96 .8%, p=0 .03) . There was a trend towards less likely to 
accept testing among those with history of drug use (90 .0% 
vs . 97 .2%, p=0 .20) . No significant predictors of accepting 
HBV testing were identified on regression . Conclusion: Among 
adults presenting for outpatient endoscopy at an ethnically 
diverse safety-net hospital, 61 .6% were high risk and eligible 
for HBV screening . However, only 24 .9% of these patients 
received prior testing, and only 22 .5% of patients were aware 
of their test results .
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Increased risk of hepatocellular carcinoma in patients 
with low-level viremia than maintained virological 
remission in patients receiving entecavir monotherapy 
Jung Hee Kim, Dong Hyun Sinn, Wonseok Kang, Geum-Youn 
Gwak, Yong-Han Paik, Moon Seok Choi, Joon Hyeok Lee, Kwang 
Cheol Koh, Seung Woon Paik; samsung medical center, Seoul, 
Korea (the Republic of)
Background and Aims: It is controversial as to whether a 
change of therapy is needed for patients showing low-level 
viremia (LLV; <2,000 IU/mL) on entecavir or tenofovir mono-
therapy, as the long-term health outcome of LLV is unclear . 
Methods: A retrospective cohort of 875 treatment-naïve chronic 
hepatitis B virus (HBV) patients [mean age: 47 .7 years, male = 
564 (64 .5%), cirrhosis = 443 (50 .6%)] on entecavir monother-
apy was analyzed for the development of hepatocellular carci-
noma (HCC) . HCC risk was compared between patients who 
showed maintained virological response (MVR), defined by 
persistently undetectable HBV DNA (< 12 IU/mL), and patients 
with LLV, defined by either persistent or intermittent episode 
of detectable HBV DNA but <2,000 IU/mL . Results: During a 
median 4 .5 years of follow-up (range: 1 .0 – 8 .7 years), HCC 
was diagnosed in 85 patients (9 .7%) . The development of 
HCC was more frequent in patients with LLV than MVR (14 .3% 
vs . 7 .5% at 5-years, p = 0 .015) . LLV was an independent 
risk factor associated with HCC development [hazard ratio 
(95% confidence interval) = 1 .98 (1 .28-3 .06), p = 0 .002, 
adjusted for age, sex, hepatitis B envelop antigen(HBeAg), 
baseline HBV DNA levels and cirrhosis] . LLV was more fre-
quently observed in patients with non-cirrhosis, high viral load 
and HBeAg positive patients . When stratified by baseline fac-
tors, LLV showed higher risk for HCC than MVR for patients 
with cirrhosis, intermediate viral load, and HBeAg negative 
patients, while the difference was not statistically significant for 
patients with non-cirrhosis, high viral load and HBeAg positive 
patients Conclusion: LLV was associated with increased risk 
of HCC than MVR among patients on entecavir monotherapy, 
especially in those with cirrhosis, intermediate viral loads, and 
HBeAg negative patients .
Disclosures:
The following people have nothing to disclose: Jung Hee Kim, Dong Hyun Sinn, 
Wonseok Kang, Geum-Youn Gwak, Yong-Han Paik, Moon Seok Choi, Joon 
Hyeok Lee, Kwang Cheol Koh, Seung Woon Paik
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HDV RNA replication is associated with high HBsAg lev-
els irrespective of HBV DNA and linked with severe liver 
damage and end-stage liver disease complications
Ivana Carey, Ruth Byrne, Matthew D. Sadler, Kate Childs, 
Dazhuang Shang, Matthew Bruce, Mary Horner, Enoka Gon-
salkorala, Bo Wang, Geoffrey M. Dusheiko, Kosh Agarwal; Insti-
tute of Liver Studies, Kings College School of Medicine at King’s 
College Hospital, London, United Kingdom
Chronic hepatitis D infection is associated with severe liver 
damage and has limited therapeutic options currently . Aim: 
A retrospective single centre study comparing clinical out-
comes between HDV RNA positive patients versus HDV RNA 
negative in anti-HDV antibodies positive individuals . Patients: 
135 delta anti-HDV antibodies positive patients with chronic 
disease (all HBsAg+) (79 males, median age 38 .5 years) in 
our clinic between 2005–2016 (median duration follow-up 7 
years) were divided into 2 groups based on their HDV RNA 
status at the first visit: 56 patients were HDV RNA positive 
vs . 79 HDV RNA negative patients . Methods: Patient records 
were reviewed and information about the presence/absence 
of cirrhosis, its complications (variceal bleeding, decompensa-
tion and HCC) and need for liver transplant were assessed by 
HDV RNA status . Treatment exposure and response to Peg-IFN 
was collected . HDV RNA was measured by in-house real-time 
PCR assay (limit of detection 640 copies/ml) . HBV DNA levels 
were measured by TaqMan real-time PCR and HBsAg levels 
by Architect® assay (both IU/ml) . HBV and delta genotypes 
were determined by the direct population sequencing . Results: 
The median HDV RNA was 5 .33 log10copies/ml (range 2 .5-
9 .7 log10copies/ml) . HBV DNA concentrations were similar 
between HDV RNA positive and negative patients (median: 
1 .3 vs . 1 .61 log10IU/ml, p=0 .19) . HBsAg levels were higher 
in HDV RNA positive vs . RNA negative patients (median: 3 .76 
vs . 3 .04 log10IU/ml, p<0 .01) . 18 patients were HBeAg pos-
itive, similar between HDV RNA positive and HDV RNA neg-
ative patients (9 vs . 9, p=0 .1) . 54 patients had cirrhosis at 
time of diagnosis . Cirrhosis was more frequent in HDV RNA 
positive (32 (57%) vs . 22 (27%) HDV RNA negative, p<0 .01, 
OR 9 .26, 95%CI 4-21) . 33 patients received therapy with 
peg-IFN, but only 14 patients (all non-cirrhotic) achieved HDV 
RNA negativity more than 3 years since completing therapy . 
Variceal bleeding occurred in 4 patients (3 HDV RNA positive) 
(p=0 .1), 20 patients decompensated (14 HDV RNA positive, 
p<0 .01, OR 6 .92, 95%CI 2 .4-19 .7), 17 patients developed 
HCC (14 HDV RNA positive, p<0 .01, OR 14 .3, 95%CI 3 .8-
53 .4) and 8 patients required liver transplant (7 HDV RNA 
positive, p<0 .01, OR 17 .7, 95%CI 2 .1-148) . 7 patients (all 
non-cirrhotic, HDV RNA negative and Peg-IFN non-exposed) 
cleared HBsAg during follow-up . Conclusions: In our cohort 
active HDV RNA replication was linked with higher HBsAg 
levels despite low HBV DNA and significant progression of 
liver disease with higher rate of complications . Only available 
peg-IFN therapy had poor response rate in cirrhotic patients 
and new treatments to combat this serious disease are needed .
Disclosures:
Ivana Carey - Grant/Research Support: Gilead, Roche; Speaking and Teaching: 
BMS
Geoffrey M . Dusheiko - Advisory Committees or Review Panels: AbbVie, BMS, 
BMS, Merck; Board Membership: Gilead Sciences, Gilead Sciences
Kosh Agarwal - Advisory Committees or Review Panels: Gilead, BMS, Novartis, 
Janssen, AbbVie; Consulting: MSD, Janssen, Achillion, Intercept; Grant/Research 
Support: Roche, Gilead, BMS, Arbutus; Speaking and Teaching: Astellas, Gil-
ead, BMS, GSK
The following people have nothing to disclose: Ruth Byrne, Matthew D . Sadler, 
Kate Childs, Dazhuang Shang, Matthew Bruce, Mary Horner, Enoka Gon-
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Quantifying perinatal transmission of Hepatitis B viral 
quasispecies by tag linkage deep sequencing
Xiumei Chi1, Yushen Du2, Chong Wang1, Jing Jiang1, Fei Kong1, 
Hongqing Yan1, Xiaomei Wang1, Jie Li3, Ren Sun4, Junqi Niu1; 
1The first hospitol of Jilin University, Changchun, China; 2Depart-
ment of Molecular and Medical Pharmacology, University of 
California, Los Angeles, Los Angeles, CA; 3Department of Micro-
biology and Infectious Disease Center, Peking University Health 
Science Center, Beijing, China; 4UCLA, Los Angeles, CA
Background and Aims:Mother-to-child transmission (MTCT) of 
Hepatitis B Virus (HBV) poses a major hurdle in the goal of 
HBV elimination . Despite full immunoprophylaxis (Hepatitis B 
immune globulin and vaccine series), perinatal transmission still 
occurs in 2-5% of HBV pregnancies . Up to 90% of HBV-infected 
infants become chronically infected . Little is known about the 
bottleneck of HBV transmission and the evolution of HBV viral 
quasispecies between mother and child . It is thus essential to 
understand the factors contributing to HBV MTCT .Methods:This 
study screened HBsAg positive pregnant females who were 
followed up in the department of Hepatology . These infants of 
HBsAg positive mothers received HBV immunoprophylaxis con-
sisting of HBIG (100 IU) and 0 .5 ml of the pediatric formulation 
of HBV vaccine (20ug) . The vaccine and HBIG were given as 
an intramuscular injection within two hours after birth . Second 
and third dose of vaccine was given 1 and 6 months after 
birth . Blood samples were drawn from the children ~4 weeks 
after the last dose of the vaccine at 7 months±1 week of age . 
We adopted a newly developed tag linkage deep sequencing 
method and analyzed the quasispecies of four MTCT pairs that 
broke through immunoprophylaxis . By assigning unique tags to 
individual viral sequences, we accurately reconstructed ~1 .25 
kb HBV haplotypes with a detection limit of 0 .1% in individual 
patients . Shannon entropy and Sorensen index were calculated 
using vegan package in R language . Multiple sequence align-
ment was performed with Muscle .Results: Viral quasispecies 
were clustered within each mother-child transmission pair, and 
separated among different patient pairs . Mother and child viral 
quasispecies showed higher similarity between some pairs, 
while others had distinct patterns of quasispecies . G145A and 
D144G-G145E were detected in maternal samples with a 
slightly higher percentage than in some patients . However, all 
of these were minor mutations that occurred at a frequency of 
<1% . Thus, the distinct HBV viral quasispecies was most likely 
attributed to the emergence and dominance of “a determinant” 
mutations . Conclusion: In summary, we quantitatively analyzed 
the HBV viral quasispecies evolution in mother-child transmis-
sion samples . Selection sweep of vaccine escape mutations 
were mild in comparison with HIV and HCV which suggests 
that controlling HBV viral load during pregnancy might be cru-
cial for further reducing the MTCT rate .
Disclosures:
The following people have nothing to disclose: Xiumei Chi, Yushen Du, Chong 
Wang, Jing Jiang, Fei Kong, Hongqing Yan, Xiaomei Wang, Jie Li, Ren Sun, 
Junqi Niu
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Development and performance of prototype serologic 
and molecular tests for the detection and quantification 
of the hepatitis Delta virus on the Abbott ARCHITECT 
and m2000 instruments
Gavin A. Cloherty1, Ka-Cheung Luk1, Kelly Coller1, Mary Rod-
gers1, Birgit Bremer2, Heiner Wedemeyer2, Lazare Kaptue3, 
George Dawson1; 1Research, Abbott Diagnostics, Abbott Park, IL; 
2Hannover Medical School, Hannover, Germany; 3Université des 
Montagnes, Bangangté, Cameroon
A prototype HDV IgG assay (SER) was developed on the Abbott 
ARCHITECT platform using peptides designed to non-overlap-
ping regions of the HDV large antigen (L-HDAg) based on a 
consensus sequence derived from all HDV sequences in Gen-
Bank . PCR primers and probes were designed to a conserved 
region upstream of L-HDAg based on full genome sequences 
from HDV genotypes 1-8 contained in GenBank . Nucleic acid 
extraction and PCR amplification conditions were optimized for 
the Abbott m2000 instrument . In vitro RNA transcripts of HDV 
genotypes 1, 3 and 7 were generated, and serial dilutions 
(106 to101 copies per ml (cps/ml) were tested in the prototype 
PCR test (qPCR) . The WHO HDV RNA standard was serially 
diluted to concentrations from 500,000 cps/ml to 0 .5 cps/
ml . The limit of detection and linearity of the qPCR assay was 
determined using replicates of this dilution panel . HDV pos-
itive samples previously tested at Hannover Medical School 
using a laboratory developed quantitative PCR assay (LDA) 
were quantitated using qPCR calibrated with the WHO stan-
dard . Specificity of qPCR and SER were evaluated by screen-
ing HBsAg negative plasma from 109 US (ProMedDx, MA) 
and 109 Cameroonian donors . HBsAg negative samples 
which were HDV antibody positive and qPCR negative were 
further tested for antibodies to HBV core (ARCHITECT anti-
HBc) to determine if HDV antibodies are residual from resolved 
HBV/HDV infection . HBsAg positive samples from Cameroon 
(n=152) were tested with both qPCR and SER to evaluate con-
cordance between these two methods . qPCR performance was 
equivalent across all three genotype transcripts tested, detec-
tion of the WHO standard was 100% at 10 cps/ml and 92% 
at 5 cps/ml, and was linear across the entire dynamic range 
tested (50,000 cps/ml – 5 cps/ml) . qPCR demonstrated 100% 
concordance with LDA results but reported viral loads were 
on average 2 .7 fold higher than those reported by LDA . The 
qPCR and SER demonstrated 100% specificity in both the US 
and Cameroon HBsAg negative donor populations . Concor-
dance between qPCR and SER in Cameroonian HBsAg posi-
tive samples was 100% (16/16) when 2 resolved infections 
detected by SER were excluded . The automated SER and qPCR 
HDV tests demonstrate high sensitivity, specificity and concor-
dance with each other . The qPCR assay showed concordance 
between the WHO standards and with LDA . Additional studies 
comparing these prototype tests with other available methods 
and with diverse genotype samples are planned to more fully 
understand their performance .
Disclosures:
Gavin A . Cloherty - Employment: Abbott Laboratories; Stock Shareholder: Abbott 
Laboratories
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Laboratories
Heiner Wedemeyer - Advisory Committees or Review Panels: Transgene, MSD, 
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Eiger; Consulting: MyrGmbH; Grant/Research Support: MSD, Novartis, Gilead, 
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Glucocorticoid Pulse Therapy and Hepatitis B Flares: A 
Retrospective Cohort Study
Sheng-Shun Yang1,2, Ying-Cheng Lin1, Shou-Wu Lee1, Hong-Zen 
Yeh1,2; 1Division of Gastroenterology & Hepatology, Department 
of Internal Medicine, Taichung Veterans General Hospital, Taic-
hung, Taiwan; 2Faculty of Medicine, National Yang-Ming Univer-
sity, Taipei, Taiwan
Background: Long-term glucocorticoid use is associated with 
hepatitis B flare . However, the association of short-term glu-
cocorticoid pulse therapy and hepatitis B flare has not been 
reported . We aimed to evaluated the outcome of glucocor-
ticoid pulse therapy in HBsAg or anti-HBc positive patients . 
Methods: From August 2005 to March 2015, we retrospec-
tively reviewed the medical records of patients treated with 
glucocorticoid pulse therapy . Results: A total of 4,503 patients 
who received glucocorticoid pulse therapy between 2005 and 
2015 were analyzed . After excluding those patients under-
went solid organ/bone marrow transplantation or chemother-
apy for malignancies, 112 patients with HBsAg-positive and 
358 patients with HBsAg-negative/anti-HBc–positive were 
collected . The mean follow up period was 22 months . Forty 
patients received prophylactic antiviral therapy among 112 
HBsAg-positive subjects . Only one patient with prophylac-
tic antiviral therapy experienced transient elevation of liver 
enzymes and serum HBV DNA was undetectable one-year 
later . Among the remaining 72 HBsAg-positive patients without 
antiviral prophylaxis, we further categorized them according 
to HBV flare risk degree of their concurrent immunosuppressive 
agents . No hepatitis B flare occurred in 29 HBsAg-positive 
patients without maintenance glucocorticoid treatment for more 
than 4 weeks after pulse therapy . While 11 out of 43 patients 
(25 .6%) developed hepatitis flares in HBsAg-positive patients 
who underwent maintenance glucocorticoid in a dose greater 
than 10 mg daily for more than 4 weeks . More importantly, of 
them four patients developed acute liver decompensation and 
two (out of 4) died of acute liver failure . As for 358 HBsAg-neg-
ative/anti-HBc–positive patients, none of them developed 
HBsAg seroreversion in 2 years after glucocorticoid pulse 
therapy no matter which risk degree of immunosuppressive 
agents they received . Conclusion: In HBsAg-positive patients, 
glucocorticoid pulse therapy is associated with risk of hepatitis 
B flare even hepatic decompensation once moderate or higher 
dose maintenance glucocorticoid were administered . Antiviral 
prophylaxis is able to prevent hepatitis B flare in HBsAg posi-
tive patients receiving glucocorticoid pulse therapy even high 
risk immunosuppressive agents or maintenance glucocorticoid 
were applied concomitantly .
Disclosures:
The following people have nothing to disclose: Sheng-Shun Yang, Ying-Cheng 
Lin, Shou-Wu Lee, Hong-Zen Yeh
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Progression of initially mild hepatic fibrosis in Chronic 
hepatitis B patients: a prospective repeat liver biopsy 
study
Xiao L. Chi, Huan M. Xiao, Yu B. Xie, Jun M. Jiang, Guang J. Tian, 
Gao S. Cai, Shu D. Wu, Jie Z. Chen, Mei J. Shi, Chao Z. Zhang, 
Peng T. Zhao, Hui J. Chen, Ying X. Li, Hong C. Liang, Chan Y. Xu; 
Hepatic Department, Guangdong Provincial Hospital of Traditional 
Chinese Medicine, Guangzhou, China
Background: Previous treatment guidelines have suggested that 
Chronic Hepatitis B (CHB) patients with mild hepatic fibrosis 
could safely be observed . This assumption, however, is based 
on very little data on the real risk of progression of mild liver 
fibrosis . So, the aim of this study was to assess the risk of 
fibrosis progression in CHB patients with initially mild liver 
fibrosis and to identify factors associated with increased risk of 
disease progression . Methods: We studied 134 CHB patients 
who had ALT less than 2 times the upper limit of normal and 
METAVIR fibrosis stage 0-2 fibrosis in initial liver biopsy . 
They were prospectively followed up without treatment for 
28 .10±15 .88 months and assessed for risk factors for pro-
gression of liver disease . Paired biopsies were performed in 
51 patients . Patients were considered to have any fibrosis 
progression if the score increased by 1 point in Ishak stage 
or more and inflammation progression if the score increased 
by at least 2 points in Knodell score . Results: Through 12-66 
months follow up, 19 .4% (26/134) patients showed ALT pro-
gression (ALT>2ULN), 39 .2%(20/51) patients showed pro-
gression of at least 2 inflammation points in the Ishak score 
and 35 .3%(18/51)progressed at least 1 fibrosis point in the 
Ishak score . Most importantly, three patients progressed into 
cirrhosis . Independent risk factor of fibrosis progression was 
the APRI value (cutoff value of APRI was 0 .4)at first biopsy 
(OR=1 .094P=0 .034) . Baseline ALT, AST and HBV DNA may 
be associated with fibrosis progression, but not the indepen-
dent risk factors . Factors not associated with progression were: 
age, gender, necroinflammation, fibrosis stage, and HBeAg 
stage in the initial biopsy . Conclusion: CHB patients with ini-
tially mild fibrosis progressed in a substantial proportion of 
patients and should not be viewed as a benign disease . More 
attention and standardized follow-up management might be 
considered in those patients with high APRI value (APRI>0 .4) 
at baseline .

Independent risk factor of fibrosis progression identified by multi-
variate Cox regression
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Patients with HIV-HBV coinfection are an underesti-
mated reservoir for Hepatitis Delta Virus. An analysis of 
the ICONA cohort
Giovanni B. Gaeta1, Milensu Shanyinde2, Massimo Puoti3, D’ar-
minio Monforte Antonella7, Andrea De Luca4, Antonella Cast-
agna5, Andrea Antinori6, Alessandro Cozzi-Lepri2; 1Infectious 
Diseases, Second University of Naples, Naples, Italy; 2Res Dept 
Infection and Population Health, UCL, London, United Kingdom; 
3Infectious Diseases, Osp Niguarda, Milan, Italy; 4Infectious 
Diseases, University of Siena, Siena, Italy; 5Infectious Diseases, 
Ospedale San Raffaele, Milan, Italy; 6Infectious Diseases, Istituto 
Nazionale Malattie Infettive, Rome, Italy; 7Infectious Diseases, Uni-
versity of Milan, Naples, Italy
Hepatitis Delta virus (HDV) coinfects about 20 million HBsAg 
positive individuals worldwide . HIV infected persons with HBV 
coinfection are at risk for HDV . We explored the attitude to 
anti-delta antibody testing, the resulting prevalence and clin-
ical outcome in the ICONA cohort of HIV infected persons . 
Methods . Anti-HDV status (positive, negative or not tested) was 
assessed among HBsAg positive patients enrolled from the year 
1997 to 2015 . Comparison of HBV+/HDV+ vs HBV+/HDV- 
was made through cross sectional analysis of baseline (defined 
as date of HBV test) characteristics of patients and at last 
observation . Proportion of patients with HDV infection amongst 
patients who were HBV+ per year of enrolment was also exam-
ined . Composite clinical outcome (CCO) was the appearance 
during the follow-up of any among Fib4 score >3 .25; clinical 
diagnosis of cirrhosis; decompensation; HCC; death . Results . 
Among 13,558 HIV positive patients enrolled as of September 
2015, 10,988 were HBsAg negative, 1,953 were never tested 
for HBsAg and 617 patients were HBsAg positive; of them, 
77 (12 .5%) were anti-delta positive and 378 (61 .2%) never 
tested for HDV; 162 tested anti-HDV negative . Proportions of 
anti-HDV positive cases tended to decrease by year of enrol-
ment (Figure) . An anti-HBV active treatment was administered 
at any time to 54 anti-HDV positive and to 128 HDV negative 
patients . CCO criteria were met in 29/54 (53 .7%) HDVpos 
patients and in 42/128 (32 .8%) HDVneg patients (RR=1 .63; 
95% C .I= 1 .15-2 .32) . Conclusions . There was a high rate 
under-testing for HDV among HIV/HBV coinfected patients, 
especially in more recent years . In patients receiving anti-HBV 
therapy the presence of HDV infection was associated to a 
worse outcome as compared to HBV mono-coinfected patients .
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1790
Progression to liver-related complications in HIV/hepati-
tis B coinfected patients in the era of potent combination 
antiretroviral therapy (cART) is not increased compared 
to hepatitis B mono-infection
Faydra I. Lieveld1,2, Colette Smit3, Clemens Richter4, Karel J. 
van Erpecum2, BW M. Spanier5, E H. Gisolf4, Jan M. Vrolijk5, 
Peter D. Siersema2,6, Andy I Hoepelman1, Peter Reiss3,7, Joop 
Arends1; 1Internal Medicine and Infectious Diseases, University 
Medical Center Utrecht, Utrecht, Netherlands; 2Gastroenterol-
ogy and Hepatology, University Medical Center Utrecht, Utrecht, 
Netherlands; 3Stichting HIV Monitoring, Amsterdam, Netherlands; 
4Department of Internal medicine & Infectious diseases, Rijnstate 
Hospital, Arnhem, Netherlands; 5Department of Gastroenterology 
& Hepatology, Rijnstate Hospital, Arnhem, Netherlands; 6Gastro-
enterology & Hepatology, Radboud University Medical Center, 
Nijmegen, Netherlands; 7Global Health, Academic Medical Cen-
ter and Amsterdam Institute for Global Health and Development, 
Amsterdam, Netherlands
Background & Aim: Human immunodeficiency virus (HIV)/hep-
atitis B virus (HBV) coinfected patients are thought to progress 
to end-stage liver disease (ESLD) at a higher rate than HBV 
mono-infected patients . The current study assessed whether this 
remains the case in the era of cART . Methods: Nationwide data 
from 876 HIV/HBV coinfected patients in the Netherlands’ HIV 
Monitoring Foundation database were compared to those from 
628 HBV mono-infected patients seen in two centers . Stan-
dardized data was compiled between January, 2002 (coin-
ciding with the introduction of tenofovir) and January, 2015 . 
Composite ESLD outcome of liver-related mortality, hepatocel-
lular carcinoma, Child-Pugh score ≥7, and ≥F3 fibrosis was 
used . Time updated cox proportional hazard models were per-
formed . Results: Mean (SD) follow-up was 5 .3±3 .7 years for 
HIV/HBV coinfected and 3 .2±3 .3 years for HBV mono-infected 
subjects . Stratified for descent (a proxy for transmission mode), 
ESLD incidence rates were lower in co- than mono-infected 
subjects (European: 13% vs . 28%, p< .001; non-European: 
9% vs . 19%, p< .001), while all-cause mortality did not differ 
between the groups (European: 9% vs . 7%, p=NS; non-Eu-
ropean: 6% vs . 3%, p=NS) . In addition, HBV mono-infected 
patients progressed faster to ESLD than HIV/HBV coinfected 
patients (Figure; p< .001) . HIV-infection was not independently 
associated with ESLD (HR 0 .55 (95% CI 0 .26-1 .17), p= .122) . 
Tenofovir or entecavir use (0 .35 (0 .15-0 .84), p= .018) and 
presence of hepatic steatosis (0 .25 (0 .14-0 .45), p< .001) were 
inversely related to ESLD, while older age, male gender, Afri-
can descent, elevated alanine aminotransferase, and higher 
HBV DNA levels were positively associated with ESLD . Conclu-
sions: Progression to ESLD in HIV/HBV coinfected patients was 
not increased compared to HBV mono-infected patients, likely 
due to widespread use of antiretroviral regimens with dual HBV 
and HIV activity .
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Quantitative Hepatitis B Surface Antigen Does Not 
Reliably Identify Patients with Active Hepatitis D Virus 
Infection
Matthew D. Sadler, Enoka Gonsalkorala, Matthew J. Bruce, Mary 
Horner, Kosh Agarwal, Ivana Carey; Institute of Liver Studies, 
King’s College Hospital, Calgary, AB, Canada
BACKGROUND: HBV/HDV coinfection causes significant liver 
disease . However, identifying patients with HBV/HDV can 
be problematic due to access to appropriate testing and test 
performance . We assessed the ability of serum biomarkers 
including quantitative HBsAg (qHBsAg) to predict HDV activity 
in an ethnically diverse cohort of patients with actively replicat-
ing HDV . METHODS: We retrospectively identified 43 HBV/
HDV patients (HDV RNA+) who also had a HBV DNA and 
qHBsAg test performed between Jan 2006 and Nov 2015 
at King’s College Hospital . HBV/HDV patients were matched 
to HBV monoinfected patients based on HBV DNA level and 
age and where possible HBV genotype . We compared HDV 
RNA level to HDV IgM optical density (OD), HBV DNA level, 
qHBsAg, qHBsAg/HBV DNA, AST, ALT . Between-group com-
parisons were made using the Mann-Whitney test . Spearman’s 
coefficient was used to assess for correlation between tests . 
Performance of the tests was compared using an area under 
the receiving operator curves (AUROC) . RESULTS: 58% of 
patients were male . 3 HBV/HDV patients had genotype A 
HBV, 3 geno D, 6 geno E, 1 geno F and 1 geno G . 9 HDV/
HBV patients were HBeAg positive . Median (IQR) values com-
paring the groups can be found in the attached figure . There 
was no correlation between HDV RNA or HDV IgM OD and 
any of the tests . In HBV/HDV patients, HBV DNA correlated 
with qHBsAg (r=0 .317, p=0 .039) . In the unmatched HBV/
HDV group, the AUROC (95%CI) for qHBsAg/HBV DNA for 
detecting HBV/HDV was 0 .84 (0 .75-0 .93) . In the HBV DNA & 
age matched group, the AUROCs for qHBsAg and qHBsAg/
HBV DNA for detecting HDV infection were 0 .72 (0 .61-0 .83) 
and 0 .63 (0 .51-0 .75)(p=0 .46) . In the matched group, a qHB-
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sAg/HBV DNA threshold of >2 .25 resulted in a sensitivity, 
specificity, and positive likelihood ratio for detecting HDV 
infection of 58% (95%CI: 42-73%), 76% (95%CI: 61-88%) 
and 2 .44 . At a qHBsAg threshold of >3 .80log10 IU/ml the 
sensitivity, specificity, and positive likelihood ratio for detecting 
HDV infection were 56% (95%CI: 40-71%), 83% (69-93%) 
and 3 .35 . CONCLUSIONS: HBsAg positive patients should be 
tested for HDV as per AASLD and EASL guidelines . The use of 
indirect biomarkers, including qHBsAg-based testing, do not 
reliably identify active HDV infection particularly in patients 
with low HBV DNA .
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Combined use of AST to platelet ratio index and Fibro-
sis-4 score can risk stratify hepatocellular carcinoma 
risk in chronic hepatitis B patients with low level viremia
Ji Hyeon Lee, Inn Su Oh, Jung Hee Kim, Dong Hyun Sinn, Won-
seok Kang, Geum-Youn Gwak, Yong-Han Paik, Moon Seok Choi, 
Joon Hyeok Lee, Kwang Cheol Koh, Seung Woon Paik; Medicine, 
Samsung medical center, Seoul, Korea (the Republic of)
Background and Aims: The prognosis of chronic hepatitis B 
virus (HBV) infected patients showing low level viremia (HBV 
DNA < 2,000 IU/mL) are generally excellent, yet, those with 
cirrhosis are still at risk for developing hepatocellular carci-
noma (HCC) . Liver biopsy is the gold standard to differenti-
ate cirrhosis in this population, yet, due to its invasiveness, 
histologic information is missing in many patients . We tested 
whether simple noninvasive liver fibrosis predictors, the AST 
to platelet ratio index (APRI) and the Fibrosis-4 (FIB-4), can 
effectively risk-stratify HCC risk in patients with low level vire-
mia . Methods: A retrospective cohort of 1,380 CHB patients 
with low level viremia was assessed for the development of 
HCC . Cirrhosis was defined with ultrasonography . Based on 
APRI and FIB-4 score, patients were divided into two groups 
(high vs . low) based on known cutoff (0 .5 for APRI and 1 .45 
for FIB-4), which has shown high negative predictive value for 
advanced fibrosis . Results: During a median 5 .7 years (range: 
1 .0-9 .2 years) of follow-up, HCC developed in 65 patients . The 
HCC incidence rate was higher for cirrhotic patients (38/224 
patients, 16 .2% at 5-years), but was not null for non-cirrhotic 
patients (27/1,156 patients, 2 .3% at 5-years, p < 0 .001) . 
Among 1,156 non-cirrhotic patients, 59 .4%%, 26 .0%, and 
14 .6% of patients showed both low APRI and FIB-4 scores, 
any high APRI or FIB-4 scores, and both high APRI and FIB-4 
scores . APRI was more specific (83 .5% vs . 63 .2%) but less sen-
sitive (65 .0% and 95 .0%) than FIB-4 for the HCC development 
within 5 years . The 5-year cumulative HCC incidence rate was 
11 .0%, 2 .9% and 0 .2% for both high, any high, and both low 

APRI and FIB-4 score, among non-cirrhotic patients (p < 0 .001) . 
The calculated time-dependent AUROC for HCC development 
within 5 year was higher when both APRI+FIB-4 were used 
(0 .84) than when APRI (0 .74, p = 0 .003) or FIB-4 (0 .79, p = 
0 .019) was used alone . Conclusion: The combined use of APRI 
and FIB-4 can effectively risk stratify individuals risk for HCC, 
and can be useful for the HCC prediction among patients with 
low level viremia, including those without cirrhosis .
Disclosures:
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Moon Seok Choi, Joon Hyeok Lee, Kwang Cheol Koh, Seung Woon Paik

1793
US Asian HBV Patients Have Liver Steatosis and Meta-
bolic Syndrome at Lower BMI than non Asians
William T. Clarke1, Erin M. Kelly2, Eitan Neidich1, Janille 
Miranda1, Rebecca Hudock1, Marion G. Peters1; 1Division of 
Gastroenterology, UCSF, San Francisco, CA; 2Division of Gastro-
enterology and Hepatology, The Ottawa Hospital, Ottawa, ON, 
Canada
Background Metabolic Syndrome (MS) affects 35% of U .S . 
adults and is associated with the development of nonalcoholic 
fatty liver disease . Asians have increased risk of cardiovas-
cular disease and diabetes at lower BMI than other popula-
tions . There is limited data on MS and steatosis in chronic HBV 
patients, so we examined the prevalence of MS and steatosis 
and their impact on liver disease severity in our predominantly 
Asian US cohort . Methods This was a single-center retrospec-
tive cohort study of all chronic HBV patients with an abdomi-
nal ultrasound between 2004-2015 . Demographics, clinical 
variables, ultrasound and transient elastography (TE) were col-
lected and their association with MS, steatosis and HBV status 
was analyzed . Metabolic syndrome was defined as 3 or more 
of 5 risk factors: obesity, dyslipidemia, hypertension, hypertri-
glyceridemia and Diabetes . Obesity was defined using WHO 
guidelines (BMI 25 for Asians, BMI 30 for non-Asians) . Results 
617 HBV patients with a mean age of 53 years were included 
in this study . Patients were predominantly male (57%); Asian 
(88%, of whom 70% were Chinese), on HBV therapy (64%) 
and 65% had undetectable DNA . 21% had MS with 3 or more 
risk factors of which hypertension (41%), hyperlipidemia (41%) 
and obesity (32%) were most common . 25% of patients had 2 
risk factors; 28% 1 and only 26% none . 22% had steatosis and 
14% had cirrhosis by ultrasound . Of 204 patients (33%) with 
TE, 81% had low fibrosis scores (F0-1) . Patients with steatosis 
were more likely to have MS (38 vs 16%) [p<0 .001] and a 
higher ALT (31 vs 24) [p<0 .001] . Similarly, patients with MS 
were older [p<0 .001]; more likely to have steatosis (40 vs 
17%) [p<0 .001] and higher ALT (29 vs 25) [p=0 .003] . Asian 
patients had a lower BMI than non-Asians (mean 24 vs 26, 
p=0 .001) but had similar prevalence of the other four MS risk 
factors and steatosis . If the obesity cut off of BMI 30 was used 
for all patients, then 49 Asians were downgraded from 3 to 2 
risk factors: but the prevalence of steatosis remained the same 
as in patients with MS (39% vs 40%) . Conclusions Asian HBV 
patients have lower BMI than non-Asians yet have the same 
prevalence of steatosis and other risk factors for MS, support-
ing guidelines that suggest lower BMI targets in Asians . We 
found a strong association between MS, steatosis and elevated 
ALT in HBV patients . Given that MS is modifiable, we advocate 
for MS evaluation and aggressive lifestyle modification coun-
seling in HBV patients, especially in those Asian patients with 
lower BMI .
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Survival following hepatocellular carcinoma among 
people with HBV or HCV in New South Wales, Australia 
between 2000 and 2014
Reem Waziry1, Jason Grebely1, Janaki Amin1, Maryam Alavi1, 
Behzad Hajarizadeh1, Jacob George2, Gail Matthews1, Matthew 
Law1, Gregory Dore1; 1The Kirby Institute, UNSW Australia, Syd-
ney, NSW, Australia; 2Storr Liver Centre, Westmead Institute for 
Medical Research and Westmead Hospital, University of Sydney, 
Sydney, NSW, Australia
Aims: To assess survival following first hospitalization for hepa-
tocellular carcinoma (HCC) in people with HBV or HCV in 
New South Wales (NSW), Australia . Methods: Data on HBV 
(n=54,399) and HCV (n=96,908) notifications (1993 - 2012) 
were linked to Admitted Patients Data Collection database 
(July 2000 - June 2014), National HIV/AIDS and Births Deaths 
and Marriages registries . Data on linked HCC diagnoses was 
also available from NSW Central Cancer Registry (1993 – 
2009) . Results: A total of 725 (1 .3%) first HCC hospitaliza-
tions occurred among individuals with HBV and 1,309 (1 .4%) 
among individuals with HCV . Death occurred in 60 .4% of 
HBV-HCC and 69 .6% of HCV-HCC individuals . Median age 
at death was 61 (IQR=18) in HBV-HCC and 58 (IQR=15) 
in HCV-HCC . Median survival among HBV-HCC individuals 
improved from 0 .5 years (95% CI 0 .39, 1 .28) in 2000-2004 
to 2 .8 years (1 .54, 5 .54) in 2010-2014 . Median survival 
among HCV-HCC individuals was 0 .8 years (0 .47, 1 .37) in 
2000-2004 and 0 .9 years (0 .67, 1 .18) in 2010-2014 (Fig 
1) .Factors associated with mortality following HBV-HCC were 
later study period (HR=0 .60 and 95% CI 0 .46, 0 .78), male 
gender (HR=1 .38, 95% CI= 1 .04, 1 .85) and Asian coun-
try of birth (HR=0 .55, 95% CI=0 .36, 0 .83) . Factors associ-
ated with mortality following HCC-HCV were rural place of 
residence (HR=1 .56, 95% CI=1 .30, 1 .88), HIV coinfection 
(HR=2 .70, 95% CI=1 .26, 6 .47) and Asian pacific country of 
birth (HR=0 .59, 95% CI=0 .48, 0 .73) . Over the period 2001 
to 2009, median duration from diagnosis to first HCC hospi-
talisation was 0 .2 months (IQR=1 .1) for HBV and 0 .2 months 
(IQR=1 .6) for HCV . Conclusion: Survival for individuals with 
HBV-HCC has improved considerably, suggesting an impact 
of more effective antiviral therapy from mid-2000s . In contrast, 
HCV-HCC survival is unchanged .

Fig .1 .Survival following HCC by study period among those with 
a) HBV or b) HCV notification in NSW 2000-2014
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STAT4 rs7574865 polymorphism does not predict 
HBsAg loss in IFN treated genotype D HBeAg-negative 
patients with chronic Hepatitis B
Enrico Galmozzi1, Pietro Lampertico1, Floriana Facchetti1, Fed-
erica Invernizzi1, Glenda Grossi1, Alessandro Loglio1, Mauro 
Viganò2, Massimo Colombo1; 1Division of Gastroenterology and 
Hepatology, Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, University of Milan, Milan, Italy; 2Division of Hepatol-
ogy, Ospedale San Giuseppe, Università degli Studi di Milano, 
Milan, Italy
Background and Aim: Interferon (IFN) is a well-established first 
line treatment for chronic hepatitis B (CHB) patients, although 
with a limited efficacy (20-30%) in genotype D patients . 
Recently, the polymorphism rs7574865 in the third intron 
of the STAT4 gene was reported to be a reliable predictor 
of response to IFNα therapy for HBeAg-positive Asian CHB 
patients . Aim of the study was to explore whether this STAT4 
polymorphism could improve the predictive power of other 
genetic signatures such as IFNL4 variants on response to IFN-
based treatment in genotype D HBeAg negative CHB patients . 
Materials and Methods: Genomic DNA extracted from whole 
blood of 126 HBeAg-negative CHB patients with compensated 
disease (age 46 years, 82% males, 90% genotype D, HBV-
DNA 6 .2 log10 copies/ml, ALT 132 IU/L, 40% with cirrhosis) 
that received (Peg)IFN alfa for 22 (6-48) months and followed 
for 11 (1-23) years with HBsAg clearance as a primary end-
point, was used either for TaqMan SNP Genotyping Assays 
(STAT4) than for Sanger sequencing (IFNL4) . Results: The dis-
tribution of STAT4 rs7574865 genotype in our cohort was GG 
in 85 patients (68%), GT in 37 (29%) and TT in 4 (3%) . The 
corresponding ones for the two IFNL4 variants were TT/TT in 
62 (49%), TT/ΔG in 51 (40%) and ΔG/ΔG in 13 (11%) for 
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rs368234815 and CC in 107 (85%), CT in 18 (14 .2%) and 
TT in only 1 (0 .8%) for rs117648444 . Twenty-eight patients 
(22%) ultimately cleared HBsAg with a 15-year cumulative 
probability of 30% . However, the 15-year cumulative proba-
bility of HBsAg loss was similar in patients with different STAT4 
genotypes (29% in GG; 29% in GT; 34% in TT; p=0 .94) . 
At multivariate analysis including also all the canonical pre-
treatment predictors of response (age, gender, cirrhosis, ALT, 
HBV-DNA and HBV genotype), the only independent baseline 
predictors of HBsAg seroclearance were the combined IFNL4 
rs368234815 and rs117648444 genotypes (HR=4 .3, 95%CI 
1 .5-12 .3, p=0 .007) and the pretreatment serum HBV-DNA lev-
els (HR=0 .61, 95%CI 0 .43-0 .87, p=0 .007) . Conclusions: The 
STAT4 rs7574865 variant does not predict the off-treatment 
HBsAg clearance in IFN-treated HBeAg negative CHB patients
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Jagged1 is associated with poor prognosis of HBV-re-
lated liver cancer
Kazunori Kawaguchi, Masao Honda, Taro Yamashita, Hikari 
Okada, Takayoshi Shirasaki, Masashi Nishikawa, Hajime Sun-
agozaka, Tetsuro Shimakami, Kuniaki Arai, Yoshio Sakai, Tat-
suya Yamashita, Eishiro Mizukoshi, Shuichi Kaneko; Department 
of Gastroenterology, Kanazawa University Graduate School of 
Medical Science, Kanazawa, Japan
Introduction: HBV and HCV infections are the major etiological 
factors in liver cancer but the mechanisms of liver carcinogen-
esis and clinical features are different . We previously reported 
that genomic alterations in liver cancer are associated with a 
specific expression profile in AFP-producing hepatoma cells 
and involve the Notch ligand gene, Jagged1, as demonstrated 
by in vitro and in vivo analysis . Moreover, we found Jagged1 
genomic amplification was associated with a poor prognosis . 
Using clinical samples, we assessed the presence of the Notch 
signaling abnormality, including whether a specific etiologic 
factor was associated with this abnormality . Methods: We 
evaluated 115 liver cancer FFPE tissues (median age 64±9 .7 
years; 89 men, 26 women) that had been surgically resected 
in the period from 2004 to 2010 in our hospital and evaluated 
their clinical characteristics . There were 31 cases of HBV-re-
lated liver cancer, 54 cases of HCV-related cancer, 1 case of 
HBV and HCV mixed cancer, and 29 cases of non-HBV and 
non-HCV (NBNC) cancer . RNA was isolated from 38 frozen 
liver cancer tissues (HBV, 17 cases; HCV, 18 cases; NBNC, 
3 cases) and the expression of Notch-related genes was ana-
lyzed by RTD-PCR . Jagged1 expression and copy number vari-
ation in the genomic DNA were determined and the outcome 
of therapy including survival was compared . Results: After clas-
sifying the liver cancer cases by the etiologies of HBV, HCV 
and NBNC, Jagged1 copy number elevation was found in 21 
of 37 HBV cases (57%), 33 of 55 HCV cases (66%), and 15 of 
29 NBNC cases (52%) . High AFP was seen in 13 of 32 HBV 
cases (40%), 16 of 56 HCV cases (29%), and 10 of 29 NBNC 
cases (34%) . We found a significant association between Jag-
ged1, Notch1, and HES1 expression (p<0 .01); moreover, 
Jagged1 genomic copy number variation was correlated with 

Jagged1 expression in AFP-upregulated cases (p<0 .05) . We 
could not observe any difference in overall survival between 
the three groups . However, analysis of prognosis of HBV-re-
lated cancer showed that Jagged1-amplified cases (CNV ≥1 .5) 
showed a poor prognosis compared with non-amplified cas-
es(p<0 .05) . On the other hand, HCV- and NBNC-related liver 
cancer did not influence prognosis in Jagged1-amplified cases . 
In HBV cases, higher CNV was associated with vascular inva-
sion noted at the surgical operation (p<0 .05) . On the other 
hand, Jagged1 enhancement in HCV-related liver cancer was 
not associated with vascular invasion . Conclusion: HBV-related 
liver cancer demonstrated Jagged1 genome amplification, 
which corresponded to shorter survival times, and this was 
associated with vascular invasion .
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Serum Ceruloplasmin can be applied to assess liver 
fibrosis in chronic hepatitis B virus patients with normal 
or minimally raised ALT
Da-Wu Zeng, Yue-Yong Zhu, Jing Dong, Jia-ji Jiang; Liver Center, 
the first affiliated hospital of Fujian Medical University, FuZhou, 
China
Aims: To develop a non-invasive predicted model of significant 
fibrosis and cirrhosis by investigating the association between 
ceruloplasmin (CP) levels in serum and hepatic fibrosis in CHB) 
patients with normal or minimally raised ALT . Methods: Serum 
samples and hepatic biopsy were obtained from 193 CHB 
patients with mildly raised or normal ALT who were randomly 
divided into a training group (n=97) and a validation group 
(n=96) . Liver histology was evaluated by the METAVIR scoring 
system . Receiver operator characteristic (ROC) curves were 
applied to the diagnostic value of CP for measuring hepatic 
fibrosis in CHB patients . Spearman rank correlation analyzed 
the relationship between CP and hepatic fibrosis . A non-in-
vasive model was set up through multivariate logistic regres-
sion analysis . Results: CP levels individualized various fibrosis 
stages via area under the curve (AUC) values . Compared with 
non-cirrhotic patients, CP levels were significantly lower in cir-
rhotic patients . Multivariate analysis revealed that CP levels 
were significantly related to hepatic cirrhosis . Combining CP 
with serum GGT levels), a CG model was set up to predict 
hepatic fibrosis in CHB patients with normal or minimally raised 
ALT . This model expressed a higher AUC than FIB-4 (Age, 
ALT, AST, Platelets) and GP (Globulin, Platelets) models to pre-
dict significant fibrosis (P=0 .019 and 0 .022 respectively) and 
revealed a dramatically greater AUC than FIB-4 (P =0 .033) to 
predict liver cirrhosis . Conclusions: The present study showed 
that CP was independently and negatively associated with liver 
fibrosis . Furthermore, we developed a novel promising model 
(GC), based on routine serum markers, for predicting hepatic 
fibrosis in CHB patients with normal or minimally raised ALT .
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ROC curves of FIB-4, APPCI, GP, APRI, CG and PPT to predict 
liver cirrhosis in the whole cohort
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Universal prophylaxis with lamivudine prevents hepa-
titis B reactivation in HBsAg-negative/anti-HBC positive 
patients undergoing rituximab-based chemotherapy for 
non–Hodgkin b cell lymphoma – final results
Glenda Grossi1, Alessandro Loglio1, Mauro Viganò2, Mattia Cap-
pelletti2, Maria C. Goldaniga3, Lucia Farina4, Maria G. Rumi2, 
Paolo Corradini4, Luca Baldini3, Massimo Colombo1, Pietro 
Lampertico1; 1Division of Gastroenterology and Hepatology, 
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 
University of Milan, Milan, Italy; 2U.O. Epatologia, Ospedale 
San Giuseppe, Università degli Studi di Milano, Milan, Italy; 
3Department of Oncohematology, Fondazione IRCCS Ca’ Granda 
Ospedale Maggiore Policlinico, University of Milan, Milan, Italy; 
4Division of Hematology, IRCCS Istituto Nazionale Tumori, Univer-
sità degli Studi di Milano, Milan, Italy
Background . Hepatitis B surface antigen (HBsAg) negative/
anti-hepatitis B core antigen (anti-HBc) positive patients under-
going Rituximab (RTX)-based chemotherapy (R-CT) for non–Hod-
gkin’s B cell lymphoma (NHL) face up to 27% risk of hepatitis 
B virus (HBV) reactivation . Aim of the study was to assess the 
efficacy and safety of lamivudine (LMV) prophylaxis in these 
patients . Patients and Methods . 85 consecutive HBsAg-nega-
tive/anti-HBc-positive patients (median age 70 yrs, 54% males, 
5% HCV infection, 99% serum HBV DNA negative by PCR 
assay, 94% ALT <ULN, 75% anti-HBs positive) undergoing 
different R-CT protocols (47% R-CHOP) in two hematological 
Centres were retrospectively enrolled . LMV prophylaxis was 
started in all patients before the first R-CT dose and planned 
to last for 18 months after the end of R-CT . Serum ALT, HBsAg 
and HBV DNA levels by PCR assay were assessed every 3/4 
months . Results . All patients remained HBV-DNA and HBsAg 
negative during 5 (range: 2-54) months of R-CT (6 cycles, 
range: 1-9) and during additional 23 (range: 15-56) months 
of consolidation time and off-treatment follow-up (overall, 28 
months, range: 2-83) . Anti-HBs titers declined by 50% in 19% 
of patients but in none dropped below 10 IU/ml . Overall, 4 
patients had an increase of ALT (>ULN) but this event was unre-
lated to HBV reactivation and 13 patients died for progression 

of lymphoma . No safety issues related to LMV were recorded . 
Conclusion . Universal prophylaxis with LMV monotherapy is 
an inexpensive, safe and effective strategy to prevent HBV 
reactivation in such a high-risk population as HBsAg-negative/
anti-HBc-positive patients receiving RTX-CT for non–Hodgkin’s 
B cell lymphoma
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A Primary Care and Community-Based Hepatitis B 
Screening and Linkage-to-Care Program in New Jersey
Yuhui Jiang1, Catherine Duazo2, Nicole Bannister3, Wen-Chi 
Chen1, Ruth Brogden1, Judy Yuen1, Su H. Wang1; 1Center for 
Asian Health, Saint Barnabas Medical Center, West Orange, NJ; 
2Rugter University - RWJ Medical School, New Brunswick, NJ; 
3Charles B. Wang Community Health Center, New York, NY
Purpose: High rates of chronic hepatitis B (CHB) exist in for-
eign-born (FB) persons who are often not diagnosed . We imple-
mented a HBV screening and care linkage program targeting 
Asian communities in New Jersey from 2014-16 . Methods:  
We conducted this program as a primary care practice based 
out of a community hospital and collaborated with local ethnic 
community and faith-based organizations . Screening occurred 
at an Asian-targeted primary care site, outreach events, and via 
a coupon for free testing at outpatient labs . Persons were tested 
for HBsAg, HBcAb and HBsAb . A patient navigator assisted 
with linking hepatitis B-infected persons to care . Results: Of 
692 persons tested, 80% were Asian . Median age was 55, 
and 64% were female . Fifty-nine percent were screened 
through outreach events, 30% through primary care, and 11% 
through coupons . Five percent (36) were HBsAg positive, and 
country-of-origin stratification showed highest rates in China 
(11 .1%) and Taiwan (7 .7%) . One-third of participants were 
HBV-susceptible, and vaccines were recommended . Fifty-six 
percent were immune, and immunity was due to previous expo-
sure in 33% of FB versus 10% in US born (p< .001) . Fourteen 
percent reported having no insurance . Of the insured, 69% 
reported having a primary care physician, and 36% of these 
reported having prior HBV testing . In the risk factor survey, 
31% reported acupuncture, 34% body piercing, 32% medical 
procedure abroad, and 10% household member with CHB . Of 
Asians, 19% reported a family member with CHB . HBV knowl-
edge survey revealed many gaps; only 52% were aware that 
HBV causes cancer and more than 20% believed that HBV is 
transmitted through food or sharing food . Among 36 patients 
with CHB, 86% were linked-to-care to the practice . Ninety-one 
percent received HBV care, an evaluation by an internist 
trained in HBV management . HBV testing included HBV DNA 
(97%), liver function tests (97%), and HBeAg/HBeAb (93%) . 
Nineteen percent required antiviral treatment . Household con-
tact testing was advised for all, and 50% (18) had a family 
member return, with 5 of those receiving vaccine . Insurance 
enrollment efforts reduced the number uninsured CHB patients 
from 13 to 3 . Four patients obtained care in Taiwan or China . 
Conclusion: Collaborations of providers and community organi-
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zations can be effective at screening hard-to-reach foreign-born 
populations who face lack of insurance, gaps in knowledge, 
and lack of PCP screening . We found high rates of previous 
HBV exposure in FB persons and counselled on potential HBV 
reactivation . Navigation services based out of a primary care 
office were successful at achieving high rates of follow-up and 
HBV-directed care .
Disclosures:
The following people have nothing to disclose: Yuhui Jiang, Catherine Duazo, 
Nicole Bannister, Wen-Chi Chen, Ruth Brogden, Judy Yuen, Su H . Wang

1800
Chronic hepatitis D is a greater risk factor for hepatocel-
lular carcinoma development than chronic hepatitis B
Onur Keskin, Fatih Karakaya, Cagdas Kalkan, Aysun Caliskan 
Kartal, Ramazan Idilman, Cihan Yurdaydin; Gastroenterology, 
Ankara University School of Medicine, Ankara, Turkey
Introduction/Aim: Risk factors of hepatocellular carcinoma 
(HCC) development in chronic hepatitis B (CHB) patients receiv-
ing potent antivirals have been studied widely . However, data 
in chronic hepatitis D (CHD) patients are limited . Aim of this 
study was to compare well-defined CHD and CHB cohorts with 
respect to HCC development . Materials-Methods: We searched 
our CHB and CHD databases for patients who had received 
treatment for CHB and CHD . Treatment consisted mainly of 
entecavir (ETV) or tenofovir (TDF) in the CHB group and of 
conventional or pegylated interferon (IFN) in the CHD group . 
99 CHD patients (70M/29F; mean age: 40 .0±10 .6 years, 21 
cirrhotic/78 non-cirrhotic at baseline) had received at least 6 
months and up to a cumulative duration of 10 years of IFN . In 
the CHB group, 166 chronic CHB patients (113M/53F; mean 
age:42±12 .6, 60 cirrhotic/106 non-cirrhotic at baseline) were 
included . All CHB patients were receiving TDF or ETV and 
more than 95% of patients had a virological response . Of 166 
patients in CHB cohort, 42 patients had a history of IFN and/
or lamivudine and/or adefovir treatments . Of the 99 CHD 
patients, 35 had a maintained virological response (MVR) 
which was defined as durable negative HDV RNA for at least 
2 years of post-treatment follow-up  . Cumulative probabilities 
of HCC development in groups were estimated by the Kaplan-
Meier method and compared with the log-rank test . Results: 
The 2 groups were similar for baseline clinical and laboratory 
characteristics except for HBeAg positivitity (36 .4% vs 15 .6% 
for CHB and CHD patients, respectively, p<0 .01) . Median 
follow-up time was 73 .5 (8-255) and 117 (11-256) months 
for CHB and CHD patients respectively . HCC developed in 11 
(6 .6%) of CHB and in 19 (19 .2%) of CHD patients . Cumula-
tive probability of HCC development was 3 .6%, 5 .6%; 6 .4%, 
7 .6% and 7 .2%, 13 .1%, 20 .2% and 30 .1% at 12, 36, 60 
and 96 months of follow-up for CHB and CHD patients, respec-
tively . Development of HCC was more common in CHD com-
pared to CHB patients (p:0 .04) . However, when CHB patients 
were compared to CHD patients with an MVR, the cumulative 
probability of HCC development did not differ (7 .6% for HBV 
and 10% for HDV at the end of 96 months of FU, p:0 .9;) . Con-
clusion: The data suggest that patients with CHD carry a very 
high risk for HCC development as with IFN virologic response 
is achieved in only about 30% of patients . The importance of 
virologic response is highlighted by the disappearance of the 
difference of HCC development when comparison to CHB is 
confined to CHD patients with a MVR . The results underline the 
urgent need for new drug development in CDH .
Disclosures:
Cihan Yurdaydin - Advisory Committees or Review Panels: Janssen, Roche, 
Merck, Gilead, AbbVie; Speaking and Teaching: BMS

The following people have nothing to disclose: Onur Keskin, Fatih Karakaya, 
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1801
A brief introduction to the community-based compre-
hensive management of Hepatitis B demonstration proj-
ect in Jiangsu province, china
Xiangjun Zhai, Liguo Zhu, Jie Jiang, Hong Peng, Fengcai Zhu; 
Jiangsu provincial center for disease control and prevention, Nan-
jing, China
With the establishment of demonstration areas for the com-
prehensive prevention and control of hepatitis B in a large 
general population, the 3 million residents in Zhangjiagang, 
Danyang and Taixing city, Jiangsu province were divided into 
2 groups: intensified and normal HBV management group . 
New HBV management strategies such as general screening 
of the HBsAg, active intervention of chronic HBV infected 
persons and adult immunoprophylaxis were carried out in 
intensified management population and evaluated in order 
to obtain a suitable mode for demonstration and promotion . 
As for the hepatitis B screening, 0 .94 million persons were 
tested HBsAg and Anti-HBs, which accounted for 80 .4% of 
the intensified management population . Through the HBsAg 
screening, 60869 persons were confirmed HBsAg positive, 
giving the chronic HBV infection rate 6 .5% in general popu-
lation, and about 60% HBsAg positive persons were the first 
time aware of their infection status . The HBsAg positive rates 
varied obviously among the different age groups, with the 
lowest rate (less than 1%) in groups younger than 15 years, 
medium rate in 15-35 years group (1 .5%-6 .9%), and highest 
rate in 35-60 years groups (8 .2%-9 .1%) . All the chronic HBV 
infected persons were established a special electronic health 
files on hepatitis, and were advised to accept further regular 
medical examination, In an observed cohort including 8006 
chronic HBV infected persons, free hepatitis examination was 
provided once a year from 2011 to 2014 during the project 
implementation, and about 70% people of the cohort accepted 
the free medical examination . Each year, 100-200 new cases 
of hepatitis B or 10-20 new cases of hepatocellular carcinoma 
(HCC) were diagnosed . Based on the hepatitis B screening, the 
HBV infection susceptible adults were advised to be immunized 
with hepatitis B vaccine . The proportion of immune protection 
reached more than 80 .0% in adults of intensified management 
population, resulting in new acute HBV infection rate being 
1 .73/100000, which was significantly lower than that of nor-
mal HBV management population (2 .85/100000) . To sum up, 
the demonstration areas project focused on improving detec-
tion and management of chronic HBV infection, and universal 
vaccination for the adults in addition to population covered 
by Expanded Programmed Immunization . The results showed 
that it is necessary to carry out general HBsAg screening in 
population with medium to high prevalence of HBV, and that 
regular follow-up for the chronic HBV infected persons can 
improve the ability of early diagnosis and intervention of HBV 
related diseases .
Disclosures:
The following people have nothing to disclose: Xiangjun Zhai, Liguo Zhu, Jie 
Jiang, Hong Peng, Fengcai Zhu
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1802
Prevention system of acute exacerbation of chronic hep-
atitis B infection in patients receiving chemotherapy and 
immunosuppressive therapy in Miyazaki, Japan
Yuuri Yamada1, Satoru Hasuike1, Yuuka Takaishi1, Mai Tsuchi-
mochi1, Yoshinori Oozono1, Kennichi Nakamura1, Kazunori 
Kusumoto1,2, Kazuya Shimoda1, Mitsue Sueta1, Kenji Nagata1, 
Kazuya Shimoda1; 1Department of Gastroenterology and hema-
tology, University of Miyazaki, Miyazaki, Japan; 2Koga General 
Hospital, Miyazaki, Japan
Background The guidelines for the prophylaxis of hepatitis B 
virus (HBV) reactivation caused by chemotherapy and immu-
nosuppressive therapy were presented by the Japan Society 
of Hepatology in 2011 and the AASLD algorithm was intro-
duced in 2015 . In our hospital, a computerized HBV screening 
and advice system was introduced in 2013 to screen for HBV 
markers in patients receiving chemotherapeutic and immuno-
suppressive treatment . We screened patients for HBV markers 
including the HB surface antigen (HBsAg), anti-HBc antibody 
(HBcAb), and anti-HBs antibody (HBsAb) . According to the 
guidelines, we advised attending physicians to monitor HBV 
DNA levels in resolved hepatitis B (rHBV) patients (HBsAg 
negative, HBc and HBsAb positive) and administer nucleoside 
analog therapy for current HBV patients (cHB) (HBsAg positive 
or HBV DNA positive at baseline) .In this retrospective cohort 
study, we evaluated whether prechemotherapy screening 
for HBV was conducted adequately and whether screening 
improved after installing the treatment advice system . Addition-
ally, we analyzed each HBV reactivation case . Method From 
April 2013 to March 2016, 15,236 patients were adminis-
tered chemotherapeutic and immunosuppressive agents in the 
University of Miyazaki Hospital . We analyzed the screening 
rates for HBV markers and compared the rates observed in 
the first, second, and third years since this system was intro-
duced . Results The overall screening rates of HBsAg, HBcAb, 
HBsAb, and HBV DNA were 86 .1%, 23 .9%, 45 .5%, and 
49 .6%, respectively . The rates of positive HBsAg, HBcAb, and 
HBsAb results were 1 .95%, 27 .65%, and 25 .2%, respectively . 
The screening rates for HBsAg, HBcAb, and HBsAb signifi-
cantly improved between the first and third years (84 .6% ver-
sus 87 .6% p<0 .0001, 15 .1% versus 31 .7% p<0 .0001, and 
39 .0% versus 52 .7% p<0 .0001, respectively) . From all of the 
rHBV patients (n=2,156), only 6 showed an increase in HBV 
DNA levels after therapy (median observation time was 523 
days) . Three of the cases involved a hematological malignancy . 
The other cases included esophageal cancer, thymoma with 
myasthenia gravis, and interstitial pneumonia . As expected, 
in patients undergoing sex hormonal therapy (n=66) alone, 
HBV reactivation was not recognized . Conclusion Although 
this is not a multicenter study, the findings indicate that an HBV 
screening and advice system may improve the screening rate 
of HBV markers before chemotherapy or immunosuppressive 
therapy, help prevent hepatic failure, and diminish the need for 
chemotherapy against basal diseases . Further studies should 
discuss the indications (disease, therapeutic agents, or therapy 
durations) for screening and monitoring of HBV DNA levels .
Disclosures:
The following people have nothing to disclose: Yuuri Yamada, Satoru Hasuike, 
Yuuka Takaishi, Mai Tsuchimochi, Yoshinori Oozono, Kennichi Nakamura, Kazu-
nori Kusumoto, Kazuya Shimoda, Mitsue Sueta, Kenji Nagata, Kazuya Shimoda

1803
Preventing mother to child transmission of HBV in an 
ethnically diverse South London population: an effective 
multidisciplinary clinical pathway
Ivana Carey, Marie-Ange McLeod, Mary Horner, Matthew Bruce, 
Enoka Gonsalkorala, Ruth Byrne, Bo Wang, Geoffrey M. Dusheiko, 
Kosh Agarwal; Institute of Liver Studies, Kings College School of 
Medicine at King’s College Hospital, London, United Kingdom
Mother to child transmission (MTCT) of HBV remains the major 
mode of transmission . In highly viremic mothers (HBV DNA> 
1million copies/ml), MTCT can occur despite immunoprophy-
laxis . Aim: A single centre study assessing the efficacy of a 
clinical intervention pathway to prevent HBV MTCT in HBsAg+ 
pregnant women in South London . Methods: Between April 
2011 – March 2015, 22678 pregnant patients were screened 
for HBsAg during 1st pregnancy trimester (gestation week 12) . 
401 were HBsAg+ with HBeAg status and HBV DNA using 
real-time TaqMan PCR (IU/ml) assessed . 386 (96%) patients 
attended review . HBV DNA was re-tested at 2nd (18–26 weeks) 
and 3rd (30–36 weeks) trimester assessing risk of HBV MTCT . 
35 mothers were on therapy with tenofovir for HBV related liver 
disease prior to conception and therapy was not interrupted . All 
untreated mothers with high HBV DNA (>1 million copies/ml = 
200 000 IU/ml= 5 .3 log10IU/ml) at 2nd trimester, irrespective 
of HBeAg status, were offered tenofovir therapy from gestation 
week 28 and followed monthly during pregnancy . All infants 
received HBV monovalent vaccine within 24 hours, infants of 
HBeAg+ mothers or infants with birth weight <1500g were 
given HBIg . HBsAg in infants at age 12 months was determined 
in 354 (93%) children from 380 live-born children . Results: 
386 HBsAg+ pregnant women (48 HBeAg+, median age 30 
years) were reviewed at 2nd pregnancy trimester (median ges-
tation 25 weeks) and 48 mothers had HBV DNA>5 .3 log10IU/
ml (median 7 .98 log10IU/ml, range 5 .32-9 .25 log10IU/ml) 
vs . 334 mothers with lower HBV DNA (median 2 .21 log10IU/
ml, range 0-5 .12 log10IU/ml, p<0 .01) . All 48 mothers with 
HBV DNA >5 .3 log10IU/ml (43 HBeAg+) were treated with 
tenofovir during the last trimester . HBV DNA in treated mothers 
at last pregnancy visit (median 37 weeks) declined to median 
4 .12 log10IU/ml, [range 1 .3-5 .97 log10IU/ml]; with only 3 
mothers having HBV DNA > 5 .3 log10IU/ml . HBV DNA level 
in the last trimester (median 35 weeks) in untreated mothers, 
was 2 .31 log10IU/ml, [range 0-5 .2 log10IU/ml] . All live-born 
infants received vaccine within 24 hours of delivery . 51 infants 
received HBIg (48 infants of HBeAg+ mothers and 3 due to low 
birth weight) . The presence of HBsAg at 12 months was ascer-
tained in 354 infants out of 380 live-born children, all were 
HBsAg negative (48 born to mothers treated to prevent MTCT 
and 47 born to HBeAg+ mothers) . Conclusion: In pregnant 
women in South London, HBsAg seroprevalence was 1 .77% . A 
step-wise clinical pathway, based on the evaluation of HBeAg 
status/ HBV DNA during pregnancy and therapy with tenofovir 
in the last trimester, prevented HBV MTCT in all mothers with 
HBV DNA > 1 million copies/ml .
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BMS
Geoffrey M . Dusheiko - Advisory Committees or Review Panels: AbbVie, BMS, 
BMS, Merck; Board Membership: Gilead Sciences, Gilead Sciences
Kosh Agarwal - Advisory Committees or Review Panels: Gilead, BMS, Novartis, 
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1804
Hepatitis B surface antigen (HBsAg) seroclearance, 
hepatocellular carcinoma (HCC) and liver-related death 
(LRD) risk among Alaska Native (AN) persons with inde-
terminate phase chronic hepatitis B virus infection (CHB) 
— Alaska, 2001–2014
Michael Bruce1, Prabhu P. Gounder1, Lisa Bulkow1, Mary Snow-
ball2, Susan Negus2, Philip R. Spradling3, Brian J. McMahon2; 
1CDC, Anchorage, AK; 2Liver Disease and Hepatitis Program, 
ANMC, Anchorage, AK; 3Division of Viral Hepatitis, CDC, 
Atlanta, GA
Background: For persons with chronic HBV infection (CHB) 
whose biochemical/serological profile cannot be classified as 
immune active (IA) or inactive carrier (IC) by NIH criteria (inde-
terminate phase), the risk for having HBsAg seroclearance, 
HCC, or LRD is unknown . Methods: We evaluated a popula-
tion-based cohort of AN persons with CHB during 2001-2014 . 
Cohort entry was defined as date of the first HBV DNA test 
result; routine HBV DNA testing began in 2001 . Persons were 
followed until date of HBV treatment initiation, death, or end 
of study period . We classified persons at cohort entry as IA 
(HBV DNA >2000 IU/mL and ALT >40 U/L), IC (HBV DNA 
<2000 IU/mL and ALT <40 U/L), or indeterminate (ALT <40 
U/L and HBV DNA >2000 IU/mL or ALT >40 U/L and HBV 
DNA <2000 IU/mL) if they were positive for HBsAg . Persons 
negative for HBsAg at cohort entry were classified as having 
occult (presence of detectable HBV DNA) or resolved (absence 
of HBV DNA) CHB . We compared the rates for HBsAg sero-
clearance, HCC and LRD by CHB phase in AN persons during 
2001–2014 by using a Cox proportional hazards model . 
Results: Among 1059 persons with chronic HBV infection iden-
tified during the study period, 787 had data available for 
inclusion in the rate of HBsAg seroclearance analysis, 982 for 
rate of HCC analysis, and 1025 for the rate of LRD analysis . 
Conclusions: We described the rates of HBsAg seroclearance, 
HCC, and LRD in a cohort of AN persons followed for up to 14 
years . We failed to detect a difference in the rates of having 
HBsAg seroclearance or LRD by phase CHB, possibly because 
of a relatively short follow-up period and a small number of 
persons with those outcomes .

Rates of HBsAg seroclearance, HCC, and LRD in Alaska Native 
persons with CHB, 2001–2014
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1805
Novel monitoring of hepatitis B reactivation based on 
ultra-high sensitive hepatitis B surface antigen assay
Noboru Shinkai1, Shigeru Kusumoto2, Shuko Murakami1, Shin-
taro Ogawa1, Shinsuke Iida2, Yasuhito Tanaka1; 1Departments of 
Virology & Liver unit, Nagoya City University Graduate School of 
Medical Sciences, Nagoya, Japan; 2Department of Hematology 
and Oncology, Nagoya City University Graduate School of Medi-
cal Sciences, Nagoya, Japan
Background/Aim: Occult hepatitis B virus (HBV) infection should 
be detected before and during systematic chemotherapy to 
prevent hepatitis caused by HBV reactivation . We investigated 
HBV reactivation using high sensitivity HB surface antigen 
(HBsAg) chemiluminescent enzyme immunoassay (HBsAg-HQ) 
and ultra-high sensitive HBsAg assay employing a semi-auto-
mated immune complex transfer chemiluminescence enzyme 
technique (ICT-CLEIA) . Objects: Of 120 HBV-resolved patients 
with hematological malignancy receiving chemotherapy from 
June 2012 to August 2015 in our hospital, 13 patients had 
HBV reactivation according to monthly HBV DNA monitoring . 
Methods: These patients were applied for HBsAg-HQ (detec-
tion limit: 5 mIU/ml) and ICT-CLEIA (0 .5 mIU/ml) . Results: At 
first HBV DNA quantification (>2 .1 log copies/ml), HBsAg 
by Architect HBsAg-QT was detected in 1/12 patients (8%), 
HBsAg by HBsAg-HQ was detected in 4/12 patients (33%), 
and HBsAg by ICT-CLEIA was detected in all 12 patients 
(100%) . When HBV DNA became detectable (<2 .1 log cop-
ies/ml), HBsAg by HBsAg-QT or HBsAg-HQ was detected in 
1/13 patients (8%), but HBsAg by ICT-CLEIA was detectable 
in 7/13 patients (54%) . Interestingly, two patients were HBsAg 
positive by ICT-CLEIA before HBV DNA became detectable . 
Median difference of detectable point between HBV DNA 
and ICT-CLEIA was zero (range from −28 to 56 days), while 
median delay by HBsAg-QT or HBsAg-HQ was 52 .5 days after 
HBV DNA became detectable . Although anti-HBs titers were 
high (131 .9 mIU, 80 .4 mIU) in two patients with escape muta-
tions (Saa126V, Saa145R), HBsAg by ICT-CLEIA and HBV 
DNA were detectable concurrently . Conclusions: ICT-CLEIA is 
a novel assay for HBV monitoring to prevent hepatitis caused 
by HBV reactivation .
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1806
Risk for progressing to immune active (IA) phase chronic 
hepatitis B virus infection (CHB) among Alaska Native 
(AN) persons in the inactive carrier (IC) and indetermi-
nate CHB infection phases — Alaska, 2001–2014
Prabhu P. Gounder1, Lisa Bulkow1, Mary Snowball2, Susan 
Negus2, Phillip Spradling3, Brian J. McMahon2,1; 1Arctic Inves-
tigations Program, Centers for Disease Control and Prevention, 
Anchorage, AK; 2Liver Disease and Hepatitis Program, Alaska 
Native Tribal Health Consortium, Anchorage, AK; 3Division of Viral 
Hepatitis, Centers for Disease Control and Prevention, Atlanta, GA
Background: The American Association for the Study of Liver 
Diseases practice guidelines recommend treatment for persons 
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with IA phase CHB . Among AN persons with CHB, we aimed 
to determine: 1) the proportion not meeting National Institutes 
of Health criteria for IA or IC phase (i .e ., indeterminate phase); 
and 2) the risk for progressing to IA CHB among persons with 
indeterminate compared with IC CHB after excluding persons 
with an alanine aminotransferase (ALT) elevation attributable 
to a non-CHB cause . Methods: We defined the Cohort-Entry 
period as the year after the first HBV DNA result date (routine 
HBV DNA testing began in 2001), and the Follow-Up period 
as the years after Cohort-Entry until date of HBV treatment initi-
ation, death, or 12/31/2014 (end of study period) . We clas-
sified persons in the Cohort-Entry and Follow-Up periods as IA 
(HBV DNA >2000 IU/mL and ALT >40 U/L), IC (HBV DNA 
<2000 IU/mL and ALT <40 U/L), or indeterminate (ALT <40 
U/L and HBV DNA >2000 IU/mL; ALT >40 U/L and HBV DNA 
<2000 IU/mL) based on the highest ALT and HBV DNA values 
measured during each period . We used a Cox proportional 
hazards model (adjusting for age, sex, and HBV genotype) to 
estimate the hazard ratio (aHR) and 95% confidence interval 
(CI) for developing IA CHB during Follow-Up based on CHB 
phase at Cohort-Entry; we excluded persons with ALT >40 U/L 
attributable to non-CHB causes (e .g ., non-alcoholic fatty liver 
disease [NAFLD], alcohol use, HIV, HCV), and we further clas-
sified persons in indeterminate phase with ALT >40 U/L as 
having HBV DNA <100 IU/mL or 100–1999 IU/mL . Results: 
Of 1059 participants entering study, 412 (39%) had IC CHB, 
349 (33%) had indeterminate phase CHB, 105 (10%) had 
IA CHB, and 193 (18%) either resolved CHB or died during 
Cohort-Entry year . Among participants with IC CHB and inde-
terminate phase CHB at Cohort-Entry, 8% and 19%, respec-
tively, progressed to IA CHB during Follow-Up . We identified 
non-CHB causes of ALT >40 U/L at Cohort-Entry for 18% and 
42% of persons in IC and indeterminate phase, respectively . 
Compared with persons in IC phase at Cohort-Entry, persons in 
indeterminate phase with ALT <40 U/L and HBV DNA >2000 
IU/mL were more likely to progress to IA phase during Fol-
low-Up (aHR: 3 .8; CI 2 .2–6 .6) but not persons in indeterminate 
phase with ALT >40 U/L and HBV DNA <100 IU/mL (aHR: 
0 .4; CI: 0 .1–1 .6) or 100–1999 IU/mL (aHR: 0 .9; CI: 0 .3–2 .6) 
Conclusions: Compared with AN persons with IC CHB, persons 
with indeterminate phase CHB were more likely to progress to 
IA CHB (an indication for treatment) if they had an HBV DNA 
>2000 IU/mL and, therefore, could benefit from closer moni-
toring of their ALT and HBV DNA levels .
Disclosures:
The following people have nothing to disclose: Prabhu P . Gounder, Lisa Bulkow, 
Mary Snowball, Susan Negus, Phillip Spradling, Brian J . McMahon

1807
Hepatitis B surface antigen titer is a good indicator of 
durable viral response after off-treatment of entecavir 
for chronic hepatitis B
Han Ah Lee, Yeon Seok Seo, Seung Woon Park, Sang Jung Park, 
Tae Hyung Kim, Sang Jun Suh, Young Kul Jung, Ji Hoon Kim, 
Hyung Joon Yim, Jong Eun Yeon, Kwan Soo Byun, Soon Ho Um; 
korea university medical center, Seoul si, Korea (the Republic of)
Background/Aims: Definite guideline for stopping antiviral ther-
apy for chronic hepatitis B (CHB) is not clarified yet . Previous 
studies suggested that HBsAg titer is correlated with covalently 
closed circular DNA . Therefore, HBsAg titer might be a good 
indicator for off-treatment . This study was performed to deter-
mine the relationship between HBsAg titer and CHB relapse 
after off-treatment of entecavir (ETV) . Methods: Patients in whom 
ETV was discontinued after serum HBV with or without HBeAg 
clearance for more than 12 months and who measured HBsAg 

titer at off-treatment were enrolled . HBV DNA reactivation was 
defined as increase of serum HBV DNA level >2000 IU/mL, 
while CHB relapse was defined as HBV DNA reactivation and 
increase of serum ALT level >2XULN . Results: Forty-four patients 
were enrolled . Age was 44 .6±11 .4 years and 28 patients 
(63 .6%) were men . Baseline HBeAg was positive 25 patients 
(56 .8%) and serum HBV DNA level was 6 .8±1 .3 log10 IU/mL . 
ETV was discontinued after 34 .7±19 .0 months of treatment . 
In HBeAg-positive CHB patients, ETV was discontinued after 
37 .0±20 .2 months of treatment, which was 31 .0±19 .5 and 
23 .4±16 .1 months after serum HBV DNA and HBeAg clear-
ance, respectively . In HBeAg-negative CHB patients, ETV was 
discontinued after 31 .6±17 .4 months of treatment, which was 
27 .1±17 .7 months after serum HBV DNA clearance . HBsAg 
titer at off-treatment was 3 .0±1 .0 log10 IU/mL, which was <2, 
2~3, and >3 log10 IU/mL in 5 (11 .4%), 11 (25 .0%), and 28 
(63 .6%) patients, respectively . After off-treatment, HBV DNA 
reactivated in 38 .7% and 66 .2% and CHB was relapsed 
in 4 .7% and 42 .3% at 6 and 12 months after off-treatment, 
respectively . HBsAg titer at off-treatment was significantly 
associated with HBV DNA reappearance (P=0 .010) and CHB 
relapse (P=0 .010) . Conclusion: HBsAg titer at off-treatment is 
closely related with HBV reactivation and CHB relapse . HBsAg 
titer is considered as an excellent indicator of durable viral 
response after off-treatment .
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Dynamic changes of liver stiffness predict histological 
reverse of liver fibrosis in chronic hepatitis B patients 
treated with entecavir
Yuanyuan Kong1, Xiaoning Wu2,1, Yameng Sun2,1, Bo Feng3, 
Yimin Mao4, Wei Jiang5, Lungen Lu6, Yongpeng Chen7, Jihong 
Sun8, Xueen Liu9, Jilin Cheng10, Jialing Zhou2,1, Lin Wang2,1, Xiao-
juan Ou2,1, Hui Zhang11, Jidong Jia2,1, Hong You2,1; 1National 
Clinical Research Center for Digestive Disease, Beijing Friend-
ship Hospital, Capital Medical University, Beijing, China; 2Liver 
Research Center, Beijing Friendship Hospital, Capital Medical Uni-
versity, Beijing, China; 3Peking University People’s Hospital, Bei-
jing, China; 4Renji Hospital, Shanghai Jiaotong University School 
of Medicine, Shanghai, China; 5Zhongshan Hospital, Fudan Uni-
versity, Shanghai, China; 6Shanghai General Hospital, Shanghai 
Jiaotong University School of Medicine, Shanghai, China; 7Nan-
fang Hospital, Southern Medical University,, Guangzhou, China; 
8Sir Run Run Shaw Hospital, School of Medicine, Zhejiang Univer-
sity, Zhejiang, China; 9Peking University Health Science Center, 
Beijing, China; 10Shanghai Public Health Clinical Center of Fudan 
University, Shanghai, China; 11Department of Biostatistics, St Jude 
Children’s Research Hospital, Memphis, TN
Aim: The dynamic change of liver stiffness measurement 
(LSM) and its relation to histological reverse of liver fibrosis 
in chronic hepatitis B (CHB) patients on antiviral therapy were 
still unknown . The aim of the present study was to elucidate the 
predicative value of dynamic change of LSM for histological 
reverse of liver fibrosis in CHB patients treated with entecavir . 
Material and methods: We measured HBV DNA, liver function 
tests and LSM in CHB patients at baseline and every 26 weeks 
during a 78-week entecavir therapy . Liver biopsies were taken 
before and 78 weeks of treatment and histological reverse of 
liver fibrosis was defined as Ishak fibrosis score decreased 
>=1 . Piecewise linear mixed-effects model was used to exam-
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ine the dynamic changes in liver stiffness . Results: Among 93 
CHB patients on entecavir therapy, histological reverse of liver 
fibrosis was observed in 44 .1% . Dynamic changes of liver 
stiffness measurement (LSM) showed a two-phase declining 
manner . The fast-declining phase was seen after 26 weeks 
of treatment: in the reverse group the LSM went down from 
12 .6 Kpa to 7 .6 Kpa (Rate of decrease=39 .7%), whereas 
in the non-reverse group it went down from 11 .3 Kpa to 8 .7 
Kpa (Rate of decrease=23 .0%) . The slow-declining phase was 
observed from 26 to 78 weeks of treatment: in reversed group 
the LSM further went down to 7 .1 Kpa and 6 .4 Kpa at week 52 
and 78 week, whereas in the non-reverse group the LSM was 
8 .4 Kpa and 7 .7 Kpa, respectively . Multivariate regression 
analysis showed that histological fibrosis reverse was associ-
ated with patient age, histological inflammation score, and 
changes of LSM . The AUROC of liver fibrosis prognostic model 
for prediction of reverse was 0 .73 (95%CI: 0 .60-0 .85) . Con-
clusion: Dynamic changes of LSM could predict histological 
liver fibrosis reverse in CHB patients treated with entecavir .
Disclosures:
Jidong Jia - Consulting: BMS, Gilead, Abbive
The following people have nothing to disclose: Yuanyuan Kong, Xiaoning Wu, 
Yameng Sun, Bo Feng, Yimin Mao, Wei Jiang, Lungen Lu, Yongpeng Chen, 
Jihong Sun, Xueen Liu, Jilin Cheng, Jialing Zhou, Lin Wang, Xiaojuan Ou, Hui 
Zhang, Hong You

1809
Prediction of hepatitis B virus-related liver cancer 
incidence and recurrence after anticancer therapy by 
hybrid evaluation of serum WFA(+)-M2BP and hepatitis 
B core-related antigen
Kazunori Kawaguchi, Masao Honda, Takeshi Terashima, Tetsuro 
Shimakami, Kuniaki Arai, Taro Yamashita, Yoshio Sakai, Tatsuya 
Yamashita, Eishiro Mizukoshi, Shuichi Kaneko; Department of 
Gastroenterology, Kanazawa University Graduate School of Med-
ical Science, Kanazawa, Japan
Background and Aims: Liver cancer occurs in chronic hepati-
tis B (CH-B) patients despite treatment with nucleos(t)ide ana-
logues (NAs) . This mechanism was attributed to the association 
between the oncogenic factor of integrated HBV and fibrosis . 
The elevation of a recently discovered liver fibrosis marker, 
WFA(+)-M2BP, was found to be associated with advanced 
chronic liver disease . On the other hand, hepatitis B core-re-
lated antigen (HBcrAg) reflects intracellular HBV production 
and its relation with hepatocarcinogenesis has been reported . 
Our study aimed to determine the incidence and recurrence 
of HBV-related liver cancer using these serum markers . Meth-
ods: We evaluated 134 CH-B cases treated for more than 
one years with NAs . We compared 23 cancer cases with 
111 non-cancer cases and evaluated serum WFA(+)-M2BP 
and HBV markers including HBcrAg . The average interval until 
recurrence (13 cases) after initial cancer treatment among well-
treated 22 cases (surgical resection, 12 cases; RFA, 8 cases; 
and TACE + RFA, 2 cases) was 33 months (5–120 months), 
and WFA(+)-M2BP and HBcrAg values were compared . 
Results: Analysis of the period before NA treatment showed 
that liver cancer incidence was associated with AFP (p<0 .05), 
higher histological staging (p<0 .0001), and WFA(+)-M2BP 
(p<0 .05) . During NA treatment, FIB-4 index (p<0 .0001) and 
WFA(+)-M2BP (p<0 .0001) were significantly associated with 
cancer . Multivariate analysis showed that only WFA(+)-M2BP 
was associated (p<0 .01) with cancer, suggesting that this was 
a cancer risk factor during NA treatment . The elevation of 
HBcrAg was greater in cancer cases compared with non-can-
cer cases (95% vs . 72%) during NA treatment, although most 
HBV-DNA values could not be detected . Cumulative cancer 

incidence was significantly elevated in high WFA(+)-M2BP 
cases than in low WFA(+)-M2BP cases (p<0 .0001) during NA 
treatment, but it was not significantly different before NA treat-
ment (p=0 .48) . Strikingly, the difference in incidence became 
greater when high WFA(+)-M2BP and positive HBcrAg cases 
were compared with low WFA(+)-M2BP and negative HBcrAg 
cases (p<0 .0001) . The average WFA(+)-M2BP value at can-
cer recurrence was higher than at initial onset (3 .93 vs . 2 .13 
C .O .I .) . Moreover, the value for non-recurrent cases at initial 
onset was significantly lower (1 .02 C .O .I ., p<0 .05), suggest-
ing that recurrent cases had increased WFA(+)-M2BP at recur-
rence . Averaged HBcrAg values were higher in recurrent cases 
than in non-recurrent cases (4 .4 vs . 3 .6 logU/ml) . Conclusion: 
Serum WFA(+)-M2BP and HBcrAg are useful diagnostic tests 
for predicting HBV-related liver cancer development and recur-
rence during NA treatment through hybrid evaluation .
Disclosures:
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1810
IL-22 Gene Haplotype Polymorphisms Are Associated 
with the Risk of Liver Cirrhosis in Patients with Hepatitis 
B Virus
Qingquan Li1, Hongqin Xu1, Jing Sun2, Xiaomei Wang1, Shuang 
Shao1, Chunyan Liu1, Junqi Niu1, Yanhang Gao1; 1Hepatology, 
The First Hospital of Jilin University, Changchun, China; 2Changzhi 
Medicine School, Changzhi, China
Backround and Aims: Chronic hepatitis B virus (HBV) infection 
affects over 300 million people worldwide and is a leading 
cause of cirrhosis in China . Many factors contribute to cirrhosis 
through direct and indirect mechanisms, but the exact patho-
genesis is still not completely understood . Interleukin-22(IL-22) 
is a newly discovered cytokine secreted mainly by lymphocytes 
since 2000 . Many studies have identified that IL-22 play an 
important role in most acute inflammatory diseases including 
acute liver injury . Meanwhile, there are also some researches 
reported that IL-22 may play a pathological role in some cer-
tain pathophysiological stages such as chronic inflammation . 
The effects and mechanisms of IL-22 in chronic HBV-related 
liver cirrhosis remain unclear . Method: In the present study, we 
investigated the association between IL-22 gene SNPs poly-
morphisms and the risks of HBV-related chronic liver diseases 
(including chronic hepatitis,CHB; liver cirrhosis,LC;hepatocel-
lular carcinoma,HCC) among Han populations in China . A 
total of 649 subjects were included, including 103 cases with 
CHB, 264 cases with LC and 282 cases with HCC . Results: 
Distribution frequencies of genotypes and alleles on eight IL-22 
single SNPs among CHB vs LC groups, LC vs HCC groups 
and CHB vs HCC groups were not observed the significant 
difference . Furthermore, haplotypes were analyzed in the 
above-mentioned groups . Compared between CHB and LC 
groups, the distributon of haplotype rs2227491&rs2227473 
demonstrated the strongest association (P=0 .006), and the cor-
responding haplotype genotypes (including A-A wild-type; A-G 
mutant; C-G mutant) distribution showed significant difference 
when A-G was compared with A-A (OR=0 .598, 95%CI:0 .413-
0 .865; P=0 .006) . Compared between LC and HCC groups, 
the distribution of haplotype rs2046068&rs2227491&rs2227
473&rs7314777 showed the stongest association (P=0 .024), 
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and the corresponding haplotype genotypes (including G-A-
A-C wild-type; G-C-G-T mutant; T-A-G-T mutant) distribution 
indicated significant difference when T-A-G-T was compared 
with G-A-A-C (OR=1 .379, 95%CI:1 .043-1 .823; P=0 .024) . 
Compared between CHB and HCC groups, no any statistical 
difference was found on all the related haplotypes distribution . 
Conclusion: IL-22 single gene loci polymorphisms might not be 
associated with HBV-related liver disease among Han popula-
tions in China . IL-22 gene haplotype polymorphisms revealed 
the significant correlation with the development of liver cirrho-
sis in patients with HBV infection . A-A and G-A-A-C of IL-22 
haplotype genotypes might be the risk factors for HBV-related 
cirrhosis development .
Disclosures:
The following people have nothing to disclose: Qingquan Li, Hongqin Xu, Jing 
Sun, Xiaomei Wang, Shuang Shao, Chunyan Liu, Junqi Niu, Yanhang Gao

1811
The SNP of HLA-DQ is associated with HCC in chronic 
HBV infection
Kentaro Yoshioka, Ochi Yuka, Senju Hashimoto, Naoto Kawabe, 
Michihito Murao, Takuji Nakano, Toshiki Kan, Kazunori Nakaoka, 
Masashi Ohki, Takamitsu Kurashita, Tomoki Takamura, Sayuri 
Nomura, Toru Nishikawa, Keisuke Osakabe, Naohiro Ichino; 
Fujita Health University, Toyoake, Japan
Background and Aim:  Genome-wide association studies 
(GWAS) revealed that single nucleotide polymorphism (SNP) 
of HLA-DQ (rs2856718 and rs7453920) is associated with 
clearance of the HBs antigen in acute HBV infection . How-
ever there are a few reports on the effects of the SNPs in the 
patients with chronic HBV infection . We examined the effects 
of the SNPs on HCC development and markers of HBV in the 
patients with chronic HBV infection . Methods: The SNPs of 
HLA-DP (rs2856718 and rs7453920) were determined in 299 
patients with chronic HBV infection, and their associations with 
clinical characteristics were assessed . The study was approved 
by the ethics committee of our university and was conducted in 
accordance with the Declaration of Helsinki . All patients who 
participated in the study provided written informed consent . 
Results: In all 299 patients, patients with rs7453920 genotype 
GG had a significantly higher prevalence of HBV genotype C 
(p = 0 .0045) and a significantly lower prevalence of wild-type 
basal core promoter (BCP) region than those with genotype AA 
+ AG (p = 0 .0462) . In 75 HBeAg-positive patients, patients 
with rs2856718 genotype AG + GG had a significantly lower 
prevalence of wild-type BCP region than those with genotype 
AA (p = 0 .0180) . In 224 HBeAg-negative patients, patients 
with rs2856718 genotype AG + GG had significantly lower 
hepatitis B core-related antigen (HBcrAg) levels (p = 0 .0184), 
less frequent treatment with nucleotide/nucleoside analogs 
(NAs) (p = 0 .0433), and less frequent development of hepato-
cellular carcinoma (HCC) (p = 0 .0256) than those with geno-
type AA . In HBeAg-negative patients, patients with rs7453920 
genotype GG had significantly lower HBsAg levels (p < 
0 .0001), a significantly higher prevalence of HBV genotype C 
(p = 0 .0063), a significantly lower prevalence of wild-type BCP 
region (p = 0 .0045), and a significantly higher prevalence of 
a family history of chronic HBV infection (p = 0 .0147) than 
those with genotype AA + AG, respectively . Conclusions: G 
allele of rs2856718 was associated with lower HBcrAg levels, 
less frequent treatment with NAs, and less frequent develop-
ment of HCC in HBeAg-negative patients . These findings cor-
respond with the previous reports that G allele of rs2856718 
decreases risk of HCC development . We also demonstrated 
that A allele of rs7453920 is associated with higher HBsAg 

levels in HBeAg-negative patients . This finding seems to be 
contrary to the previous reports that A allele of rs7453920 
are acting in favor of clearance of HBs antigen in acute HBV 
infection . This inconsistency may be attributed to the difference 
of the phase of infection .
Disclosures:
Kentaro Yoshioka - Consulting: Sanwa Kagaku KK
The following people have nothing to disclose: Ochi Yuka, Senju Hashimoto, 
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Impaired Anti-HBV Vaccine Response In Non-Cirrhotic 
Chronic HCV Patients Is Not Overcome By Double Or 
Additional (4th) Dosing
Roseane P. Medeiros1, Daniel F. Mazo1, Claudia P. Oliveira1, 
Jennifer L. Dodge2, Patricia M. Zitelli1, Marta H. Lopes1, Flair J. 
Carrilho1, Joao R. Pinho1, Norah Terrault2, Mario G. Pessoa1; 
1Department of Gastroenterlogy, University of São Paulo School of 
Medicine, Sao Paulo, Brazil, SAO PAULO, Brazil; 2University of 
California, San Francisco, CA
Background/Aims: Studies of HBV vaccination in patients with 
chronic HCV infection have demonstrated diminished anti-HBs 
responses ranging from 63 .6% to 72 .9% compared to 90 .9% 
to 93 .9% in healthy controls, suggesting HCV per se reduces 
vaccine responsiveness . Aims: To determine whether double 
dose (versus standard) HBV vaccine(Butang®; Butantã Institute, 
São Paulo) and, in non responders, whether administration a 
fourth dose of vaccine improved anti-HBs responses in treat-
ment naive chronic HCV patients without cirrhosis . Methods: 
140 adults with chronic HCV without cirrhosis were random-
ized to receive HBV vaccination at double dose (40ug at 0, 1 
and 6 months) or standard dose (20ug at 0, 1 and 6 months) . 
Response to vaccination was measured by titers of anti-HBs 
at 1 month after the last dose of HBV vaccine and response 
(seroconversion) defined by anti-HBs ≥10 U/L .HCV chronic 
patients who did not respond to primary anti-HBV immuniza-
tion received a fourth single or double dose of vaccine based 
on original group randomized . Results: 129 patients (61 stan-
dard dose; 68 double dose) completed the study, with no drop-
outs due to adverse events . Completed patients were of median 
age 51 yrs, 61% female, 52% White, 40% MetavirF2-3, and 
75% genotype 1 with median 6log10 HCV RNA . The overall 
seroconversion rate was 76 .3% (95% CI 65-87%) in standard 
dose and 73 .1% (63-84%) in double dose groups compared 
to 91 .5% (84-99%) in non-HCV controls (p=0 .02 and 0 .008, 
respectively) . Among HCV patients, seroconversionwas not sig-
nificantly different in the double vs . standard dose vaccination 
groups (p=0 .69) . Among responders, median anti-HBs titers in 
the double dose and standard dose vaccine groups were not 
significantly different from controls (205 vs 432 UI/L, p=0 .66) 
and vaccine group (standard versus double dose) was not an 
independent predictor of vaccine response in regression mod-
eling (OR=0 .85, p=0 .69) . Among 23 HCV non-responders 
given a fourth dose of HBV vaccine, 7 seroconverted (30 .4% 
CI 13 .2-52 .9) and seroconversion rate for the single anddou-
ble dosegroups were 11 .1% (n=1, 95% CI 0-48 .2) and42 .9% 
(n=6, 95% CI 17 .7- 71 .1) respectively (p=0 .18) and median 
anti-HBs 30 days post-vaccine was higher in patients serocon-
verting with 4thdose (10 [IQR 7-11] compared to those sero-
converting after 3 doses [IQR 2-2], p=0 .001) . Conclusions: In 
HCV-infected patients without cirrhosis, responses to HBV vac-
cination are significantly impaired and this reduced response 
cannot be overcome by the use of double dose HBV or an 
additional four dose of vaccine .
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WITHDRAWN

1814
The level of HBV RNA in serum as a novel marker for 
the phase of chronic hepatitis B virus (HBV) infections
Alexander Krauel2, Danilo Deichsel2, Stephan Böhm3, Maria 
Grossmann2, Thomas Berg2, Florian van Bömmel1; 1University 
Hospital Leipzig, Leipzig, Germany; 2Section of Hepatology, Uni-
versity Hospital Leipzig, Leipzig, Germany; 3Virology, Pettenkofer-
institut, München, Germany
Introduction: The definition of the phases of HBV infections 
has serious implications on prognosis and management and 
relies on ALT and HBV DNA levels, and also on HBsAg levels . 
The aim of this study was to explore whether serum levels of 
HBV RNA, a novel marker for HBV replication, also permit 
differentiation between the various stages of HBV infection . 
Methods: Serum samples from 108 patients including 12 with 
acute and 96 with chronic HBV infection (34 in inactive carrier 
state with HBV DNA <4 log10 copies/ml and normal ALT, 34 
HBeAg negative and 28 HBeAg positive patients with chronic 
active hepatitis B (mean age 45 .4 ± 15 .6 (17-77) years, m/
w=73/35, mean ALT 8 .7 ± 19 .2 (0 .22–100) μkat/ml, mean 
HBsAg 4,3 ± 0 .9 (0 .7 – 6 .0) log10 ng/ml) were retrospectively 
analyzed . HBV DNA was measured by real-time PCR (LLOD 
2 .6 log10 copies/ml) . HBV RNA levels were quantified based 
on a newly developed sensitive One-Step-RACE-PCR assay 
(LLOD 2 .9 log10 copies/ml) . Results: In 9 of 12 patients with 
acute HBV infection HBV RNA could be detected and showed a 
moderate correlation to HBV DNA levels (r=0 .65) and a weak 
correlation to HBsAg levels (r=0 .21) (Table) . HBV RNA was 
detectable in 29 out of 34 patients with HBeAg negative and in 
all 28 patients with HBeAg positive chronic HBV infection and 
showed a high correlation with HBV DNA levels across both 
groups (r=0 .93) and a lower correlation with HBsAg levels 
(r=0 .35) . In contrast, HBV RNA was detectable in only in 2 out 
of 34 patients in the inactive carrier state, while in 28 of those 
patients HBV DNA was still detectable and in all HBsAg could 
still be quantified . An identification of patients with inactive 
carrier state across the whole cohort was better possible using 
HBV RNA levels as compared to HBsAg levels (AUROC=0 .964 
vs . AUROC=0 .800) . Conclusion: Serum levels of HBV DNA 
and HBV RNA show a high correlation in untreated patients 
with active chronic HBV infection . However, patients in inactive 
carrier state HBV RNA is mostly undetectable while HBV DNA 
can still be detected . It needs to be studied whether detection 
of HBV RNA in patients currently classified to the inactive car-
rier state may help to identify those patients at risk for disease 
progression .

HBV bio markers in patients in different phases of HBV infections

All values in mean ± standard deviation (range) .
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1815
Obstetricians’ Knowledge and Practices Regarding 
Chronic Hepatitis B in Pregnancy
Bolin Niu, Dina Halegoua-De Marzio, Jonathan M. Fenkel, Steven 
K. Herrine; Gastroenterology and Hepatology, Thomas Jefferson 
University Hospital, Philadelphia, PA
Background  Despite availability of a vaccine and hepatitis B 
immune globulin (HBIG), hepatitis B virus (HBV) vertical trans-
mission still occurs . In pregnant women with high viral loads, 
3rd trimester initiation of antiviral agents can reduce the risk of 
vertical transmission by 68% . Our aim was to assess Obste-
tricians’ & Gynecologists’ (OBGYN) knowledge and clinical 
practice when treating pregnant women with chronic HBV . 
Method All program directors (PD) from the 250 U .S . OBGYN 
residency programs were invited via e-mail to anonymously 
complete an 18-item online survey . OBGYN residents (RES), 
contacted via PD, were also invited to participate . Results A 
total of 51 (20 .4% response rate) PD and 271 (10 .8% response 
rate) RES responded . The responding RES cohort exhibited a 
diversity of experience with equal distribution across years of 
training . Responding PD (62% university-based (UB) vs . 32% 
community-based (CB)) and RES (73% UB vs . 27% CB) come 
from varied practice types . A majority of PD (85 .5%) and RES 
(85%) correctly interpreted HBV serologies for chronic HBV, 
prior infection, and vaccine immunity . All PD and 95 .2% of 
RES reported screening for chronic HBV . Referral patterns show 
66 .7% of PD and 65 .5% of RES refer to a specialist regard-
less of viral load . A minority of respondents (19 .6% PD and 
12 .6% RES) knew that 3rd trimester antiviral therapy is recom-
mended for women with high viral load (>10^6 copies/mL 
or 200,000 IU/mL) . Few respondents have prescribed HBV 
antivirals (9 .8% PD and 6 .0% RES) with RES more commonly 
writing for tenofovir (75% RES vs 40% PD) and less likely lami-
vudine (16 .7% RES vs 60% PD) . Additionally, 49 .0% of PD 
(48 .3% of RES) reported breastfeeding is not contraindicated 
when on antivirals . 51 .0% of PD believe trainees from their 
programs are comfortable managing HBV in pregnancy, but 
only 41 .8% of RES reported being comfortable managing 
pregnant patients with HBV . When a patient screens positive 
for chronic HBV, 60 .8% of PD and 33 .3% of RES routinely rec-
ommend HBV testing in family members . Finally, only 23 .5% 
of training programs have dedicated didactic teaching about 
HBV in pregnancy . Conclusions OBGYN clinicians self-report 
screening almost all pregnant patients for chronic HBV at the 
first prenatal visit and have a good knowledge of how to inter-
pret HBV serologies, but significant gaps still exist in reported 
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practitioner comfort with management during pregnancy and 
training to manage HBV in pregnancy . Slightly more than half 
of OBGYN refer HBV+ patients to a specialist regardless of 
HBV DNA viral load . Better educational initiatives and dissem-
ination of guidelines could potentially further decrease vertical 
transmission rates .
Disclosures:
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Gilead Pharmaceuticals, Bristol-Myers Squibb
The following people have nothing to disclose: Bolin Niu, Dina Halegoua-De 
Marzio, Steven K . Herrine

1816
Development of Hepatocellular Carcinoma after Hepati-
tis B Surface Antigen Seroclearance in Chronic Hepatitis 
B
Sunhong Yoo, Won Sohn, Young Min Park, Sang Jong Park; Inter-
nal Medicine, Bundang Jesaeng Hospital, Seongnam-si, Korea (the 
Republic of)
BACKGROUND & AIMS: Recent studies have found that hepato-
celluar carcinoma (HCC) can still develop in chronic hepatitis 
B patients after hepatic B surface antigen (HBsAg) seroclear-
ance . The aim of this study was to assess the incidence of HCC 
and the risk factor for the development of HCC after HBsAg 
seroclearance . MATERIAL & METHODS: This is a retrospective 
observational study of 87 patients with HBsAg seroclearance 
followed between January 1981 and March 2016 . Incidence 
of HCC after HBsAg seroclearance and associated factors 
for the development of HCC were evaluated . These patients 
continued to undergo HCC surveillance that included test for 
α-fetoprotein levels, abdominal ultrasonography or abdominal 
computed tomography . RESULTS: The median follow-up period 
from HBsAg seroclearance was 37 months (range, 1 to 168 
months) . The mean age at HBsAg seroclearance was 51 .9 
years . At the time of HBsAg seroclearance, 6 patients (6 .9%) 
had detectable hepatitis B virus DNA and 28 (32 .2%) had 
cirrhosis . During the follow up, HCC was developed in 6 of 87 
patients (6 .9%) . The only associating factor for development of 
HCC was the presence of liver cirrhosis at the time of HBsAg 
seroclearance (p=0.026) . There was no significant differences 
in age at the time of HBsAg seroclearance between patients 
with and without HCC (p=0.559) . CONCLUSIONS: HCC can 
develop after HBsAg seroclearance in patients with especially 
in those with the presence of liver cirrhosis at the time of HBsAg 
seroclearance . Thus, HCC surveillance should be carried out 
for patients who achieved HBsAg seroclearance in the same 
manner as for the patients with HBsAg positive .
Disclosures:
The following people have nothing to disclose: Sunhong Yoo, Won Sohn, Young 
Min Park, Sang Jong Park

1817
Impact of FIB-4 index on HCC incidence during nucle-
os(t)ide analogue therapy in chronic hepatitis B patients: 
an analysis using time-dependent ROC
Toshifumi Tada1, Takashi Kumada1, Hidenori Toyoda1, Natsuko 
Kobayashi1, Kunihiko Tsuji2, Atsushi Hiraoka3, Junko Tanaka4; 
1Ogaki Municipal Hospital, Ogaki, Japan; 2Teine Keijinkai Hos-
pital, Sapporo, Japan; 3Ehime Prefectural Central Hospital, Mat-
suyama, Japan; 4Hiroshima University Institute of Biomedical and 
Health Sciences, Hiroshima, Japan
Background and aim Nucleos(t)ide analogue (NA) therapy has 
been reported to reduce the risk of hepatocellular carcinoma 
(HCC) development in patients with chronic hepatitis B (CHB) . 

However, even during NA therapy, development of HCC has 
been observed in patients with CHB . Therefore, we clarified 
the predictive power of clinical factors for HCC incidence using 
receiver operating characteristic (ROC) analysis that takes time 
dependence into account . Methods A total of 539 patients 
with CHB treated with NAs were enrolled . Univariate, multivar-
iate, and time-dependent ROC curves for clinical factors asso-
ciated with the development of HCC were analyzed . Results 
Eighty-one patients developed HCC during the follow-up period 
(median duration, 5 .9 years) . AFP and FIB-4 index at 24 weeks 
from the initiation of treatment and sex were significantly asso-
ciated with HCC incidence according to the log-rank test . Cox 
proportional hazards models including the covariates of sex, 
hepatitis B genotype, basal core promoter (BCP) mutations, 
AFP at 24 weeks, and FIB-4 index at 24 weeks showed that 
FIB-4 index >2 .65 (HR, 5 .03; 95% CI, 3 .06–8 .26; p<0 .001) 
and male sex were independently associated with HCC inci-
dence . In addition, time-dependent ROC analysis showed that 
compared to AFP at 24 weeks, FIB-4 index at 24 weeks had 
higher predictive power for HCC incidence throughout the fol-
low-up period . Conclusions Elevated FIB-4 index at 24 weeks 
in patients with CHB receiving NA therapy is a risk factor for 
developing HCC . The FIB-4 index is an excellent predictor of 
HCC development .
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1818
Over One Third of Chronic Hepatitis B Virus Patients 
Have Concurrent Nonalcoholic Fatty Liver Disease, With 
the Highest Risk Among Non-Asians and Patients with 
Metabolic Risk Factors
Wada Sharma1, Sharon Torres1, Robert Gish2, Taft Bhuket1, Benny 
Liu1, Robert J. Wong1; 1Gastroenterology and Hepatology, Ala-
meda Health System - Highland Hospital, Oakland, CA; 2Gastro-
enterology and Hepatology, Stanford University Medical Center, 
Stanford, CA
Background: Chronic hepatitis B virus (HBV) infection affects 
over 250 million worldwide . Concurrent nonalcoholic fatty 
liver disease (NAFLD) or metabolic risk factors such as obe-
sity, diabetes, and metabolic syndrome may contribute to more 
aggressive disease progression among HBV patients . Aim: To 
evaluate prevalence of and risk factors for concurrent meta-
bolic syndrome or NAFLD among adults with chronic HBV at 
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an ethnically diverse safety-net hospital . Methods: We retro-
spectively evaluated all consecutive adults with chronic HBV 
from July 2014 to May 2016 seen at gastroenterology/hepa-
tology clinic at a community-based urban safety-net hospital . 
Prevalence of concurrent metabolic risk factors (i .e . metabolic 
syndrome, obesity, diabetes, dyslipidemia) and NAFLD were 
compared by sex and race/ethnicity using chi-square testing . 
Multivariate logistic regression models evaluated for predic-
tors of concurrent metabolic syndrome or concurrent NAFLD 
among chronic HBV patients with the final multivariate model 
adjusting for sex, race/ethnicity, HIV, hypertension, dyslipid-
emia, and metabolic syndrome . Results: Among 329 chronic 
HBV patients, 55 .1% were male, 66 .5% were Asian, mean 
age at presentation was 49 .2 years (SD 13 .0), 23 .1% were 
obese, 18 .5% had metabolic syndrome, and 35 .9% had con-
current NAFLD . Compared to Asian HBV patients, non-Asian 
HBV patients were more likely to be obese (35 .3% vs . 17 .6%, 
p=0 .001; mean body mass index: 28 .0 (SD 7 .2) in non-Asians 
vs . 24 .4 (SD 5 .3) in Asians, p<0 .001) . Compared to Asian 
HBV patients, there was a trend towards higher rates of meta-
bolic syndrome (22 .9% vs . 15 .8%, p=0 .11) and higher rates 
of concurrent NAFLD (41 .8% vs . 32 .6%, p=0 .09) in non-Asian 
HBV patients . On multivariate regression, black HBV patients 
were more likely to have concurrent metabolic syndrome com-
pared to non-Hispanic whites (adjusted odds ratio [AOR], 
2 .14; 95% CI 0 .95-4 .83; p=0 .06) . No race/ethnicity-spe-
cific differences in risk of concurrent NAFLD was observed . 
However, chronic HBV patients with dyslipidemia were signifi-
cantly more likely to have concurrent NAFLD (AOR, 2 .55; 95% 
CI, 1 .02-6 .33; p<0 .05), and a trend towards higher odds 
of NAFLD was seen among HBV patients with HIV, hyperten-
sion, or metabolic syndrome (AOR, 2 .50; 95% CI, 0 .87-7 .19; 
p=0 .08) . Conclusion: Among adults with chronic HBV at an 
ethnically diverse safety-net hospital system, over one third had 
concurrent NAFLD . Non-Asian HBV patients and those with 
metabolic risk factors including metabolic syndrome and dys-
lipdemia were at highest risk of concurrent NAFLD . Concurrent 
NAFLD among HBV patients may lead to higher risk of disease 
progression and hepatocellular carcinoma .
Disclosures:
Robert Gish - Advisory Committees or Review Panels: Gilead, AbbVie, Arrow-
head, Ionis, MERCK; Consulting: Eiger, Genentech, MERCK; Speaking and 
Teaching: Gilead, AbbVie, MERCk; Stock Shareholder: Arrowhead
Robert J . Wong - Advisory Committees or Review Panels: Gilead; Grant/
Research Support: Gilead
The following people have nothing to disclose: Wada Sharma, Sharon Torres, 
Taft Bhuket, Benny Liu
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Racial disparity in the Prevalence of Hepatitis B Virus 
(HBV) Infection in the United States: Results from the 
National Health and Nutrition Examination Survey 
2011-2014
Hyunseok Kim1,4, Sung-hoon Kim2, Laura Rotundo1, Rishabh 
Gulati1, Neil Kothari1, Ju Dong Yang3, Nikolaos Pyrsopoulos1,4; 
1Medicine, Rutgers New Jersey Medical School, Newark, NJ; 
2Kyung-hee University, Seoul, Korea (the Republic of); 3Gastroen-
terology and Hepatology, Mayo Clinic, Rochester, MN; 4Gastro-
enterology and Hepatology, Rutgers New Jersey Medical School, 
Newark, NJ
Background:  Prevalence of Hepatitis B virus (HBV) infection in 
the US varies by race, most common in Asians . However, there 
have been few studies that describe HBV infection by racial 
group . Thus, we aimed to assess racial disparities in the preva-
lence of HBV infection using US nationally representative data . 
Method: In the National Health and Nutrition Examination Sur-

vey (NHANES) 2011-2014, there were 14,722 persons who 
participated in HBV serology testing . We defined chronic HBV 
infection by HbsAg positivity and past exposure by presence 
of anti-HBc . To describe the prevalence pattern of HBV chronic 
infection and past exposure within each race group, we esti-
mated prevalence of selected characteristics and calculated 
adjusted odds ratios using survey-weighted generalized logis-
tic regression . For the chronic infection comparison, we com-
bined all race groups other than Asian as the majority of those 
chronically infected were Asian . Result: Overall prevalence of 
chronic HBV infection and past exposure was 0 .3% [95%CI 
0 .2-0 .4] and 3 .9% [95%CI 3 .4-4 .5], respectively . Only 28 .9% 
[95%CI 3 .2-54 .6] of those with chronic infection and 13 .7% 
[95%CI 9 .5-17 .9] of those with past exposure were aware of 
their infection . In the chronic infection comparison, the prev-
alence in Asians and other race groups was 2 .9% [95% CI 
1 .9-3 .9] and 0 .2% [95% CI 0 .1-0 .3], respectively . All races 
showed increasing prevalence by age, with IV drug use, and 
if positive for HSV . Only Asians showed decreased prevalence 
by higher education level, household income, and HCV RNA 
negative status . In other races, blood transfusion history and 
HIV positive status were associated with higher prevalence . 
In the past exposure comparison, the prevalence was 19 .6% 
[95%CI 17 .2-21 .9] in Asians, 2 .2% [95%CI 1 .6-2 .8] in Cauca-
sians, 8 .2% [95%CI 7 .1-9 .4] in African Americans, and 2 .9% 
[95%CI 2 .0-3 .7] in Hispanics . All races showed increasing 
prevalence by age, lower household income, or HSV and HCV 
RNA positive status . Except in Hispanics, there was increased 
prevalence with IV drug use . Only Caucasians and African 
Americans showed increased prevalence by use of illicit drug 
use(cocaine, heroin, or amphetamine) . Decreased prevalence 
by higher education level and insurance status was observed 
only in Asians . Higher prevalence by foreign birthplace was 
only observed in Asians and African Americans . In Caucasians 
and Hispanics, decreased prevalence was observed in those, 
married or living with a partner and negative for transfusion 
history or HIV . Conclusion: Prevalence patterns of chronic HBV 
infection and past exposure vary by race . More sophisticated 
health care policy on HBV infection by race may be warranted .
Disclosures:
Nikolaos Pyrsopoulos - Advisory Committees or Review Panels: Vital Therapies; 
Consulting: MERCK, BMS, GILEAD, Intercept; Grant/Research Support: MERCK, 
Intercept, CONATUS, Vital Therapies, ABBVIE, HOLOGIC, ROCHE
The following people have nothing to disclose: Hyunseok Kim, Sung-hoon Kim, 
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1820
Subcirrhotic liver stiffness by transient elastography 
correlates with lower risk of hepatocellular carcinoma in 
patients with HBV-related cirrhosis
Mi Young Jeon, Hye Won Lee, Beom Kyung Kim, Do Young Kim, 
Sang Hoon Ahn, Kwang-Hyub Han, Seung Up Kim, Ja Yoon Heo; 
Internal medicine, Severance hospital, Seoul, Korea (the Republic 
of)
Backgrounds/Aims: The risk of developing hepatocellular car-
cinoma (HCC) varies, even among in the context of cirrhosis . 
We investigated the relationship between liver stiffness (LS) in 
subcirrhotic range, assessed via transient elastography (TE), 
and risk of HCC development in patients with chronic hepatitis 
B (CHB)-related cirrhosis . Methods: Data on 540 patients pre-
senting with clinically evident CHB-related cirrhosis between 
April 2006 and December 2014 were reviewed retrospec-
tively . Subcirrhotic range of LS was defined by TE values ≤13 
kPa . Results: Of the study population, 214 (39 .6%) had LS val-
ues in the subcirrhotic range . During follow-up (median, 54 .1 
months), 81 patients (15 .0%) developed HCC . In conjunction 
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with age, male gender, and diabetes mellitus, subcirrhotic LS 
value (hazard ratio=0 .462) was an independent predictor of 
HCC development in multivariate analysis (all p<0 .05) . Cumu-
lative HCC incidence was significantly lower for patients with 
subcirrhotic (vs . cirrhotic) LS range (log-rank test, p<0 .05) . 
In our cohort, the modified REACH-B (mREACH-B) score 
performed better than did other prediction models, namely 
REACH-B, CU-HCC, and LSM-HCC scoring systems (area 
under receiver operating characteristic curve [AUROC]: 0 .717 
vs . 0 .669, 0 .578, and 0 .624, respectively, for 7-year HCC 
risk) . Conclusions: A significant association between subcir-
rhotic range of LS values and lower risk of HCC development 
was identified in patients with clinically evident CHB-related 
cirrhosis . Thus, different TE-based HCC surveillance strategies 
may be required even in patients with an identical liver cirrho-
sis disease category .

Disclosures:
The following people have nothing to disclose: Mi Young Jeon, Hye Won Lee, 
Beom Kyung Kim, Do Young Kim, Sang Hoon Ahn, Kwang-Hyub Han, Seung Up 
Kim, Ja Yoon Heo

1821
Male and hepatitis B infection are independent factors 
affecting patient’s compliance with surveillance of hepa-
tocellular carcinoma
Satoshi Oeda1, Hirokazu Takahashi2, Shyoji Kubotsu2, Yuichiro 
Eguchi1, Keizo Anzai2; 1Liver Center, Saga University, Saga, 
Japan; 2Internal Medicine, Saga University, Saga, Japan
Objective: To manage patients with viral hepatitis, it is import-
ant to screen for hepatitis, conduct a comprehensive exam-
ination if screening is positive, administer antiviral treatment, 
and conduct surveillance for hepatocellular carcinoma (HCC) . 
The proper execution of this strategy was expected to effec-
tively decrease deaths from viral hepatitis . HCC surveillance 
is especially important in terms of early treatment of HCC and 
survival . This study aimed to determine the factors affecting 
patient’s compliance with HCC surveillance . Methods: Subjects 
were consecutive patients from our hospital who had viral hep-
atitis and were diagnosed with or treated for HCC from 2004–
2012 . We retrospectively analyzed the history of a patient’s 
current illness using the hospital discharge summary by inte-
grated electrical data base . In this study, achieving surveillance 
was fulfilled if the patients underwent diagnostic imaging for 
chronic hepatitis every 6 months or for cirrhosis every 3–4 
months, according to the surveillance algorithm of the Consen-
sus-Based Clinical Practice Guidelines for HCC published by 
the Japan Society of Hepatology . Results: We enrolled 333 
patients, median age 70 years (range, 23–91 years); and 
220 (66 .1%) were men . Of 333 patients, 107 (32 .1%) did 
not receive surveillance and had low cumulative survival rates 
compared with those who did . The median corrected survival 
was 51 .5 months for patients with optimal follow-up compared 
with 31 .4 months for those without (p=0 .011) . Multivariate 
analysis revealed that male (odds ratio [OR], 1 .87; p=0 .022) 
and hepatitis B infection (OR, 2 .84; p=0 .002) were indepen-

dent factors associated with deviation from HCC surveillance . 
Conclusion: Patients with HCC surveillance survived longer . To 
minimize deviation from HCC surveillance, we should remem-
ber in daily clinical practice that male patients or patients with 
hepatitis B infection might deviate from HCC surveillance .
Disclosures:
The following people have nothing to disclose: Satoshi Oeda, Hirokazu Taka-
hashi, Shyoji Kubotsu, Yuichiro Eguchi, Keizo Anzai

1822
Epidemiological, clinical, biological and virological 
factors influencing the occurrence of hepatocellular 
carcinoma and validation of predictive scores in 317 
HBV-related cirrhotic patients. Prospective study Cir-B 
nested in the ANRS CO12 CirVir cohort
Segolene Brichler1, Richard Layese2, Valerie Bourcier3, Carole 
Cagnot4, Patrick Marcellin5, Dominique Guyader6, Stanislas Pol7, 
Dominique G. Larrey8, Victor de Ledinghen9, Denis Ouzan10, 
Fabien Zoulim11, Dominique Roulot12, Albert Tran13, Jean-Pierre 
Bronowicki14, Jean-Pierre H. Zarski15, Ghassan Riachi16, Paul 
Cales17, Jean-Marie Peron18, Laurent Alric18, Marc Bourlière19, 
Philippe Mathurin20, Jean-Frédéric Blanc9, Armand Abergel21, 
Lawrence Serfaty22, Ariane Mallat23, Jean Didier Grange24, Pierre 
Attali25, Yannick Bacq26, Claire Wartelle-Bladou27, Thong Dao28, 
Yves Benhamou29, Christophe Pilette30, Christine Silvain31, Chris-
tos Christidis32, Dominique Capron33, Brigitte Bernard-Chabert34, 
David Zucman35, Vincent Di Martino36, Jean-Claude Trinchet3, 
Pierre Nahon3, Françoise Roudot-Thoraval2, Nathalie Ganne 
Carrié3; 1Service de Virologie, CHU Avicenne, APHP, Bobigny, 
France; 2Unité de Recherche Clinique, CHU Mondor, APHP, 
Creteil, France; 3Service d’Hepatologie, CHU Jean Verdier, APHP, 
Bondy, France; 4ANRS, Paris, France; 5Service d’Hepatologie, 
CHU Beaujon, APHP, Clichy, France; 6Service d’Hepatologie, CHU 
Rennes, Rennes, France; 7Service d’Hepatologie, CHU Cochin, 
APHP, Paris, France; 8Service d’Hepatologie, CHU Montpellier, 
Montpellier, France; 9Service d’Hepatologie, CHU Haut-Leveque, 
Bordeaux, France; 10Service d’Hepatologie, Institut Arnault 
Tzanck, Saint-Laurent du Var, France; 11Service d’Hepatologie, 
Hopital de la Croix-Rousse, Lyon, France; 12Service d’Hepatologie, 
CHU Avicenne, APHP, Bobigny, France; 13Service d’Hepatologie, 
CHU Nice, Nice, France; 14Service d’Hepatologie, CHU Nancy, 
Nancy, France; 15Service d’Hepatologie, CHU Grenoble, Greno-
ble, France; 16Service d’Hepatologie, CHU Rouen, Rouen, France; 
17Service d’Hepatologie, CHU Angers, Angers, France; 18Ser-
vice d’Hepatologie, CHU Toulouse, Toulouse, France; 19Service 
d’Hepatologie, Hopital Saint-Joseph, Marseille, France; 20Service 
d’Hepatologie, CHRU Lille, Lille, France; 21Service d’Hepatolo-
gie, CHU Clermont-Ferrand, Clermont Ferrand, France; 22Ser-
vice d’Hepatologie, CHU Saint Antoine, APHP, Paris, France; 
23Service d’Hepatologie, CHU Mondor, APHP, Creteil, France; 
24Service d’Hepatologie, CHU Tenon, APHP, Paris, France; 25Ser-
vice d’Hepatologie, CHU Paul Brousse, APHP, Villejuif, France; 
26Service d’Hepatologie, CHRU Tours, Tours, France; 27Service 
d’Hepatologie, CH Pays d’Aix, Aix-en-Provence, France; 28Service 
d’Hepatologie, CHU Caen, Caen, France; 29Service d’Hepatolo-
gie, CHU Pitie-Salpetriere, APHP, Paris, France; 30Service d’Hepa-
tologie, CH Le Mans, Le Mans, France; 31Service d’Hepatologie, 
CHU Poitiers, Poitiers, France; 32Service d’Hepatologie, Insitut 
Mutualiste Montsouris, Paris, France; 33Service d’Hepatologie, 
CHU Amiens, Amiens, France; 34Service d’Hepatologie, CHU 
Reims, Reims, France; 35Service de Médecine Interne, CH Foch, 
Suresnes, France; 36Service d’Hepatologie, CHU Besancon, Besan-
con, France
Objectives: This study aims to assess epidemiological, clinical, 
biological and virological factors predictive of hepatocellu-
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lar carcinoma (HCC) occurrence in patients with HBV-related 
uncomplicated cirrhosis included in the French multicenter 
ANRS CO12 CirVir prospective cohort (1) and to validate 
risk scores . Material and methods: Among 1822 patients 
with compensated viral cirrhosis included in the ANRS CO12 
CirVir cohort between 2006 and 2012, HBsAg(+) patients 
without HCV co-infection were selected . A standardized ques-
tionnaire was sent to gather information about potential risk 
factors recently described (history of primary liver cancer in a 
1st degree relative, coffee consumption) . HBsAg quantification 
(Abbott Architect) was performed at baseline and follow-up 
(M24), and viral genotype was determined by direct sequenc-
ing in patients with positive viral load . HCC risk scores were 
calculated from data collected at baseline . HCC incidence was 
estimated by Kaplan-Meier method . The validation of HCC 
scores was performed by comparing the incidence of HCC 
according to risk groups as defined in the literature for each 
studied score with log-rank test . Results: 317 HBsAg(+) patients 
were selected (261 men, median age 53 years [43 .4-61 .8], 
58 .8% from Europe, sub-Saharan Africa 25 .7% Southeast Asia 
15 .4%; HIV co-infection 4 .8%, HDV co-infection 9 .8%, exces-
sive alcohol consumption 5 .1%, metabolic syndrome 8 .5%, 
past or ongoing antiviral treatment 93 .3%) . The response rate 
to the questionnaire was 46% . Among responders, four had 
a family history of primary liver cancer and the median daily 
intake of caffeine was 272 mg [136-408] . The median levels 
of HBsAg were 810 IU/mL [143-2356] at baseline and 463 
[83-1529] at M24 . After a median follow-up of 65 .2 months 
[40 .3-90 .1], 27 HCC were diagnosed (uninodular 61 .5%, 
within Milan criteria 88%, leading to a 1st line curative treat-
ment 80%), corresponding to a 5-year cumulative incidence of 
8 .7% and an annual incidence of 1 .7% . In multivariate analy-
sis, three factors were independently associated with the risk of 
HCC: age >50 (HR 8 .42), platelets <150 G/L (HR 5 .77) and 
BMI ≥30 kg/m2 (HR 2 .67) . CU-HCC, REACH-B, and PAGE-B 
scores were validated in this population . Conclusion: In this 
prospective cohort of 317 European patients with HBV-related 
cirrhosis, most of them virosuppressed: i) age >50, platelets 
<150 G/L and obesity are independent risk factors for HCC 
occurrence; ii) several HCC risk scores established mostly in 
Asian populations are validated . (1)Trinchet et al . Complica-
tions and competing risks of death in compensated viral cirrho-
sis (ANRS CO12 CirVir prospective cohort) . Hepatology 2015 
62(3):737-55
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Effect of Glucocorticoid on Hepatitis B Virus Reactivation 
in HBsAg-positive Rheumatoid Arthritis Patients under-
going Biologics Treatment
Ming-Han Chen3, Chang-Youh Tsai3, Chung-Tei Chou3, Hsiao-Yi 
Lin3, Mei-Hsuan Lee2, Yi-Hsiang Huang1,2; 1Division of Gastroen-
terology and Hepatology, Taipei Veterans General Hospital, Tai-
pei, Taiwan; 2Institute of Clinical Medicine, National Yang-Ming 
University, Taipei, Taiwan; 3Division of Allergy-Immunology-Rheu-
matology, Taipei Veterans General Hospital, Taipei, Taiwan
Background & Aims: Immunosuppressants can induce hepatitis 
B virus (HBV) reactivation, however, informative data regard-
ing the risk of different immunosuppressive regimens includ-
ing biologics on HBV reactivation (HBVr) among patients with 
rheumatoid arthritis (RA) is unsettled . The aim of this study was 
to delineate the impact of biologics as well as mono- or combo- 
immunosuppressive regimens on HBVr in HBsAg-positive cases 
through mass screening RA patients . . Methods: Among 2334 
RA patients who had available HBsAg data, 123 patients pos-
itive for hepatitis B surface antigen (HBsAg) without receiv-
ing anti-HBV prophylaxis were enrolled . The retrospective 
study included 123 hepatitis B surface antigen (HBsAg)-pos-
itiveThese RA patients undergoing varied mono- or combi-
nation immunosuppressive therapy, including 36 receiving 
biological disease-modifying antirheumatic drugs (bDMARDs) . 
Baseline characteristics and detailed immunosuppressant 
mono or combination therapy were recorded . Results: During 
3459 person-months of follow-up, 30 (24 .4%) of patients 
developed HBVr . The multivariate Cox proportional hazard 
models showed that glucocorticoid significantly increased 
the risk of HBVr not only in HBsAg-positive RA patients but 
also in bDMARDs-treated group . Among all kinds of immu-
nosuppressive treatments, glucocorticoid in combination with 
bDMARDs and synthetic disease-modifying antirheumatic drugs 
(sDMARDs) had the highest risk of HBVr (adjusted HR=5 .14, 
95% CI=1 .77-14 .92, p=0 .0026) compared with the patients 
received synthetic DMARDs . Rituximab had the greatest risk for 
HBVr (adjusted HR=16 .51, 95% CI=1 .82-149 .67, p=0 .0127) 
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among the patients who received bDMARDs . Though not sig-
nificant, HBVr had a trend to increase the risk of mortality 
in multivariate Cox proportional hazard model . Conclusions: 
Glucocorticoid has detrimental effect on HBVr in RA patients 
undergoing bDMARDs treatment . Our data suggests that the 
risk of HBVr increases under combo- immunosuppressive ther-
apy, a condition antiviral prophylaxis is highly recommended . 
Antiviral prophylactic strategies should be justified according 
to the risk of HBVr under different combinations of immunosup-
pressive therapy in rheumatic patients .
Disclosures:
The following people have nothing to disclose: Ming-Han Chen, Chang-Youh 
Tsai, Chung-Tei Chou, Hsiao-Yi Lin, Mei-Hsuan Lee, Yi-Hsiang Huang
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The SNPs of HLA-DP are associated with HBsAg levels in 
chronic HBV infection
Ochi Yuka, Naoto Kawabe, Senju Hashimoto, Michihito Murao, 
Takuji Nakano, Toshiki Kan, Kazunori Nakaoka, Masashi Ohki, 
Takamitsu Kurashita, Tomoki Takamura, Sayuri Nomura, Toru 
Nishikawa, Keisuke Osakabe, Naohiro Ichino, Aiko Fukui, Ken-
taro Yoshioka; Department of Liver, Biliary Tract and Pancreas 
Diseases, Fujita Health University, Toyoake, Japan
Purpose: Genome-wide association studies (GWAS) revealed 
that single nucleotide polymorphism (SNP) of HLA-DP (A allele 
of rs3077 and A allele of rs9277535) is associated with clear-
ance of the HBs antigen in acute HBV infection . However there 
are a few reports on the effects of the SNPs in the patients 
with chronic HBV infection . We examined the effects of the 
SNPs on the markers of HBV and hepatitis in the patients with 
chronic HBV infection . Methods: The SNPs of HLA-DP (rs3077 
and rs9277535) were determined in 299 patients with chronic 
HBV infection, and their associations with clinical characteris-
tics were assessed . The study was approved by the ethics com-
mittee of our university and was conducted in accordance with 
the Declaration of Helsinki . All patients who participated in the 
study provided written informed consent . Results: In all 299 
patients, patients with rs3077 genotype AA + AG had signifi-
cantly lower HBsAg levels than those with genotype GG (p = 
0 .0399) . In 75 HBeAg-positive patients, patients with rs3077 
genotype AA + AG and those with rs9277535 genotype AA 
+ AG had significantly lower HBsAg levels than those with 
rs3077 genotype GG (p = 0 .0323) and those with rs9277535 
genotype GG (p = 0 .0439), respectively . The proportion of 
patients with a wild-type BCP region was significantly lower 
among patients with rs9277535 genotype AA + AG than 
among those with rs9277535 genotype GG (p = 0 .0359) . In 
224 HBeAg-negative patients, patients with rs3077 genotype 
AA + AG and those with rs9277535 genotype AA + AG had 
significantly higher γGTP levels than those with rs3077 geno-
type GG (p = 0 .0065) and those with rs9277535 genotype 
GG (p = 0 .0048) . In 53 HBeAg-negative patients with nucleo-
tide/nucleoside analogs (NAs) treatment, patients with rs3077 
genotype AA + AG, and those with rs9277535 genotype AA 
+ AG had significantly lower HBV DNA levels than those with 
rs3077 genotype GG (p = 0 .0018) and those with rs9277535 
genotype GG (p = 0 .0098), respectively . In 171 HBeAg-nega-
tive patients without NAs treatment, patients with rs3077 geno-
type AA + AG and those with rs9277535 genotype AA + AG 
had significantly higher γGTP levels than those with rs3077 
genotype GG (p = 0 .0097) and those with rs9277535 gen-
otype GG (p = 0 .0033), respectively . Conclusions: A allele 
of rs3077 and rs9277535 was thought to be associated with 
lower HBsAg levels in chronic HBV infection . These findings 
correspond with the previous reports that A allele of rs3077 

and A allele of rs9277535 are acting in favor of clearance of 
HBs antigen in acute HBV infection . We also demonstrated that 
HBVDNA levels, mutations in BCP region and γGTP levels are 
associated with SNPs of HLD-DP .
Disclosures:
Kentaro Yoshioka - Consulting: Sanwa Kagaku KK
The following people have nothing to disclose: Ochi Yuka, Naoto Kawabe, Senju 
Hashimoto, Michihito Murao, Takuji Nakano, Toshiki Kan, Kazunori Nakaoka, 
Masashi Ohki, Takamitsu Kurashita, Tomoki Takamura, Sayuri Nomura, Toru 
Nishikawa, Keisuke Osakabe, Naohiro Ichino, Aiko Fukui

1825
Clinical patterns associated with the concurrent detec-
tion of anti-HBs and HBV DNA
Olympia Anastasiou1,2, Marek Widera2, Johannes Korth2, Helenie 
Kefalakes1, Guido Gerken1, Ali Canbay1, Jens Verheyen2; 1Gas-
troenterology and Hepatology, University Hospital Essen, Essen, 
Germany; 2Institute of Virology, Essen, Germany
Simultaneous detection of anti-HBs and HBV DNA is a rare 
serological constellation and has been described both in acute 
(AHB) and chronic hepatitis B infection (CHB) . However, its 
clinical significance still remains controversial . The aim of the 
present study was to scrutinize clinical patterns associated with 
concurrent detection of anti-HBs and HBV DNA . The detection 
of anti-HBs/HBV DNA was observed in 63 patients treated in 
University Hospital Essen from 2006 to 2015 . This pattern was 
associated with acute HBV infection in 8 patients . Four of these 
patients with AHB were initially anti-HBs negative and were 
tested positive for anti-HBs shortly before losing HBV DNA . In 
contrast, three of four patients initially tested positive for anti-
HBs/HBV DNA at the time of admission developed acute liver 
failure (ALF) . In 21 patients the detection of anti-HBs/HBV DNA 
was associated with HBV reactivation and related to immuno-
suppression . In six cases the HBsAg remained negative despite 
the detection of HBV DNA (AHB: n=1, ALF: n=2, HBV reacti-
vation: n=3) . HBV variants detected both during AHB and after 
HBV reactivation carried mutations associated with immune/
detection escape . Interestingly one HBV GT-C and one HBV 
GT-D variant carried insertions in the HBsAg . Genotyping was 
available for 40 patients: n=10 had genotype (GT)-A, n=2 
GT-B, n=7 GT-C, n=19 GT-D and n=2 GT-E . The coexistence 
of anti-HBs and HBV DNA in patients with AHB and HBV reac-
tivation was in most cases associated with HBsAg mutations 
HBsAg remained negative in three of eight AHB patients, two 
of them with HBV mediated ALF . It could be important to con-
sider HBV DNA testing during ALF, which is not generally rec-
ommended at the moment . The variability of the HBsAg might 
significantly contribute to the concurrent detection of anti-HBs/
HBV DNA during AHB and reactivation .
Disclosures:
The following people have nothing to disclose: Olympia Anastasiou, Marek 
Widera, Johannes Korth, Helenie Kefalakes, Guido Gerken, Ali Canbay, Jens 
Verheyen

1826
Serum microRNA-122 as well as WFA(+)-M2BP is a 
good predictor of liver fibrosis in chronic hepatitis B 
infection
Masato Nakamura, Tatsuo Kanda, Yuki Haga, Shingo Nakamoto, 
Shuang Wu, Osamu Yokosuka; Gastroenterolgy and Nephrology, 
Chiba university, Chiba, Japan
Background and Aims: Noninvasive methods to evaluate liver 
fibrosis have been urgently needed . MicroRNA (miR) is one of 
candidates . MiRs are small RNAs consisting of 19-22 nucleo-
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tides, which negatively regulate many target genes at transcrip-
tional levels . Recently, many researchers focused on circulating 
miRs in the blood stream as biomarkers . It has been reported 
that hepatic miR-122 expression decreases in patients with 
advanced liver fibrosis, suggesting the association between 
miR-122 and liver fibrosis . We measured serum miR-122 levels 
in chronic hepatitis B (CHB) and chronic hepatitis C (CHC) 
patients with liver biopsy to uncover the usefulness of serum 
miR-122 as a biomarker of chronic viral hepatitis . We also 
examined a novel liver fibrosis marker Wisteria floribunda 
agglutinin-positive Mac-2 binding protein [WFA(+)-M2BP] . 
Patients and Methods: Total 222 subjects were retrospectively 
analyzed . Clinical data and sera from 91 CHB (72 .5% male; 
mean age 41 .0±10 .4 years; 78% HBeAg-positive; F1/F2/
F3/F4: 39/22/20/10; A1/A2/A3: 41/55/12), 108 CHC 
patients (45 .3% male; mean age 54 .8±11 .2 years; F1/F2/
F3/F4: 46/27/19/17; A1/A2/A3: 41/55/12) with liver 
biopsy and 23 without liver diseases (control subjects) (47 .8% 
male; mean age 38 .5±10 .3 years) were analyzed . Serum miR-
122 levels were measured by real-time PCR with ddCt methods . 
Serum WFA(+)-M2BP were also determined by CLEIA . Results: 
MiR-122 levels of CHB and CHC patients were higher than 
those of control subjects . In CHB patients, miR-122 levels of 
patients with severe liver fibrosis (F3 or F4) (20 .3±19 .0) were 
significantly lower than those with mild or moderate liver fibro-
sis (F1 or F2) (192±232; p<0 .05) . MiR-122 levels of patients 
with severe inflammation activity (A3) (23 .7±20 .6) were also 
significantly lower than those with mild or moderate (A1 or 
A2) (135±168; p<0 .05) . In CHC patients, miR-122 levels did 
not differ either among different staging of fibrosis or different 
grading of inflammatory activity (F3/4, 5 .10±4 .53 vs F1/2, 
4 .70±7 .14, p=0 .78; A3, 6 .17±5 .21 vs A1/2, 4 .04±5 .60, 
p=0 .25) . WFA(+)-M2BP became higher dependent on both 
staging of fibrosis and grading of inflammatory activity in 
patients with both CHB (F1/F2, 0 .89±0 .69 vs F3/4, 2 .0±2 .3, 
p<0 .05; A1/A2, 1 .1±1 .3 vs A3, 2 .3±2 .3, p<0 .05) and CHC 
(F1/F2, 1 .7±1 .3 vs F3/4, 5 .1±4 .1, p<0 .05; A1/A2, 2 .1±2 .1 
vs A3, 3 .2±2 .9, p<0 .05) . Conclusion: Serum miR-122 level is 
a useful predictor of liver fibrosis and liver inflammation in CHB 
patients . Serum WFA(+)-M2BP could predict them in CHB and 
CHC patients . These markers may result in the more accurate 
evaluation of liver fibrosis in CHB infection .
Disclosures:
Tatsuo Kanda - Grant/Research Support: MSD K .K ., CHUGAI PHARMACEUTI-
CAL CO ., LTD, Sysmex; Speaking and Teaching: MSD K .K ., CHUGAI PHARMA-
CEUTICAL CO ., LTD, Abbvie, BMS, Gilead Sciences, Daiichi Sankyo, Sumitomo 
Dainippon Pharma, Eisai, EA pharma
Osamu Yokosuka - Grant/Research Support: MSD, Bristol Myers, Chugai, Daii-
chi Sankyo
The following people have nothing to disclose: Masato Nakamura, Yuki Haga, 
Shingo Nakamoto, Shuang Wu

1827
Clinical outcomes after spontaneous and nucleos(t)
ide analogues (NUCs)-treated hepatitis B surface anti-
gen(HBsAg) seroclearance in chronic HBV infection are 
favourable
Xiang-yong Li1, Changhao Zhu1, Xu You2, Yuankai Wu1, Yutian 
Chong1; 1The department of the infectious desease, The Third Affil-
iated Hospital of SUN Yat-sen University, Guangzhou, China; 2the 
third affiliated hospital of Southen Medical University, Guangzhou, 
China
Objects To investigate the long-term clinical outcomes and 
durability of HBsAg seroclearance following nucleos(t)ide ana-
logue (NUC) therapy or without antiviral treatment in patients 
with chronic HBV infection . Methods we retrospectively ana-

lyzed 9335 patients with chronic HBV infection who was 
treated with nucleos(t)ide analogues or without antiviral treat-
ment during a median follow-up period of 6 .3 years, and a 
total of 158 patients achieved HBsAg seroclearance . Results 
During follow-up for 2620 CHB patients who didn’t receive 
antiviral treatment, 54 patients acquired HBsAg seroclear-
ance . The average time for acquiring HBsAg seroclearance 
was 5 .5 (020) years . 16 cases of whom acquired HBsAg/
HBsAb seroconversion, one patient returned HBsAg positive . 
HBeAg seroclearance in HBeAg-postive patients occured in 9 
patients, and the rate of HBeAg/HBeAb seroconversion was 
57 .1% (8/14) . The virological breakthrough was occurred in 
one patient (1 .9%) . None developed into liver cirrhosis, liver 
carcinoma or died . During follow-up for 6715 CHB patients 
who received NUC treatment, 104 patients acquired HBsAg 
seroclearance . The average time for acquiring HBsAg sero-
clearance was 6 .6 (0 .514) years . HBsAg seroconversion 
occured in 29 patients, and one patients returned HBsAg pos-
itive . The rate of HBeAg seroclearance was 88 .2%(30/34), 
and HBeAg/HBeAb seroconversion occured in 27 patients . 
No patient developed virological breakthrough . There were 
28 cases discontinued the NUCs treatment . 3 cases of 104 
patients with HBsAg seroclearance got disease progression, 
1 case developed into compensated cirrhosis from the initial 
imaging diagnosis of CHB, and 2 cases developed into liver 
carcinoma from the initial diagnosis of decompensated liver 
cirrhosis; no death occurred among the patients . Conclusion 
HBsAg seroclearance in chronic HBV infection with or without 
antiviral treatment was associated with favourable clinical out-
comes in most cases during long-term follow-up .
Disclosures:
The following people have nothing to disclose: Xiang-yong Li, Changhao Zhu, Xu 
You, Yuankai Wu, Yutian Chong

1828
Engaging Chronic Hepatitis B at-risk populations into 
care: A peer-education intervention
Katherine E. Sievert, Paul O’Neill, Suong T. Le; Gastroenterology 
and Hepatology, Monash Health, Melbourne, VIC, Australia
Background: There is a rising prevalence of CHB infection and 
its complications, such as hepatocellular carcinoma (HCC), in 
Australia and this is overrepresented in migrant communities . 
Significant barriers to CHB screening persist due to stigma and 
misconceptions associated with CHB within these communities . 
We recently conducted a needs assessment in the Afghan, 
Rohingyan, and South Sudanese communities and found that 
culturally relevant education at a community level was required 
to help destigmatise and correct misconceptions around CHB . 
Methods: A pilot intervention to train 1 CHB patient from 
each community (Afghan, Rohingyan, and South Sudanese) 
as a peer-educator to deliver CHB focused radio programs 
and community forums in their own language, supported by 
a specialist hepatologist . Results: Participants in the Afghan 
and Rohingya community forums showed a significant increase 
in CHB knowledge improvement from pre- and post- forum 
surveys (both <0 .05) . Despite collaboration with the relevant 
South Sudanese community leaders, there was no attendance 
at the organised forum . Attempts are underway to engage 
further with the South Sudanese community . Conclusion: Using 
a culturally meaningful peer-educator approach to CHB edu-
cation was effective in improving knowledge and dispelling 
misconceptions within the Afghan and Rohingya communities . 
However, the South Sudanese community proved difficult to 
engage, with stigma and lack of awareness around the impor-
tance of Hepatitis B screening as significant barriers . Further 
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attempts in this cohort should be made in the future, consider-
ing the higher prevalence of HCC in young South Sudanese .
Disclosures:
The following people have nothing to disclose: Katherine E . Sievert, Paul O’Neill, 
Suong T . Le

1829
Nearly One Third of Asian Adults with Treatment Naïve 
Chronic Hepatitis B Virus (HBV) Infection with Elevated 
HBV DNA and Normal Alanine Aminotransferase Have 
Significant Hepatic Fibrosis
Robert J. Wong1, Angelica Le2, My T. Nguyen2, Huy N. Trinh3, 
Andrew Huynh2, Mytop Ly2, Huy A. Nguyen3, Khanh K. Nguyen3, 
Jenny C. Yang3, Ruel T. Garcia3, Brian S. Levitt3, Eduardo DaSil-
vera3, Robert Gish4; 1Gastroenterology and Hepatology, Alameda 
Health System - Highland Hospital, Oakland, CA; 2Silicon Valley 
Research Institute, San Jose, CA; 3San Jose Gastroenterology, San 
Jose, CA; 4Gastroenterology and Hepatology, Stanford University 
Medical Center, Stanford, CA
Background: Significant histologic fibrosis may exist despite 
normal alanine aminotransferase (ALT) in chronic hepatitis B 
virus (HBV) . While liver biopsy is gold standard, non-invasive 
measures of hepatic fibrosis may improve and guide HBV ther-
apy in patients not meeting eligibility based on HBV DNA and 
ALT . Aim: To evaluate the prevalence of fibrosis among treat-
ment naïve chronic HBV patients with elevated HBV DNA and 
normal ALT using serologic testing, liver imaging, and elastog-
raphy methods and the correlation between these non-invasive 
measures of fibrosis . Methods: From June 2015-March 2016, 
we prospectively enrolled consecutive treatment naïve non-cir-
rhotic Asian chronic HBV adults (men > 40 years, women > 50 
years) with elevated HBV DNA and normal ALT at a communi-
ty-based gastroenterology clinic . Hepatic fibrosis was assessed 
using serologic data (FIB-4, APRI, Fibrotest), imaging data 
(spleen size, main portal vein diameter), and supersonic (shear-
wave) elastography data using 8 .7 kPa cutoff to define F2 
fibrosis . Correlations between these tests were analyzed with 
Pearson’s correlation coefficient . Results: Among 105 patients 
(51 .4% male, mean age 54 .7 (SD 10 .8), mean BMI 23 .3 (SD 
2 .9), mean platelets 221 .8 x 103/mL (SD 45 .5), 5 .7% diabe-
tes, 22 .9% dyslipidemia, mean FIB-4 1 .3 (SD 0 .5), mean APRI 
0 .3 (SD 0 .1), 91 .7% had F0-F1, 8 .3% had F2-F3, no patients 
had F4 based on Fibrotest . With elastography, 72 .4% had 
F0-F1, 26 .7% had F2-F3, and 1 .0% had F4 . Moderate cor-
relation was observed between FIB-4 and APRI (r(103)=0 .648, 
p<0 .001), weak correlations were observed between elastog-
raphy and Fibrotest, elastography and FIB-4, elastography and 
APRI, Fibrotest and FIB-4, Fibrotest and APRI (Table) . When 
stratified by sex, these serologic and elastography methods 
to assess fibrosis demonstrated better correlation in women 
compared to men (Table) . Conclusion: Among treatment naïve 
Asian adults with chronic HBV with elevated HBV DNA and 
normal ALT, 8 .3% and 27 .6% of patients had >F2 fibrosis 
based on Fibrotest and elastography, respectively . While there 
was weak correlation between elastography and serologic 
markers of fibrosis, accurate staging of hepatic fibrosis would 
be improved with combination of tests including indirect tests, 
imaging, and elastography .
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1830
Profiling Changes in Neutrophil-Lymphocyte Ratio in 
Response to Antiviral Therapy for Chronic Hepatitis B 
Infection
Marnonette Marallag1,5, Amitkumar Patel2,5, Myunghan Choi4, 
Mark N. Wong3, Anil B. Seetharam3,5; 1Internal Medicine, Ban-
ner University Medical Center, Phoenix, AZ; 2Gastroenterology, 
Banner University Medical Center, Phoenix, AZ; 3Transplant and 
Advanced Liver Disease Center, Banner University Medical Center, 
Phoenix, AZ; 4Nursing and Health Care Innovation, Arizona State 
University, Tempe, AZ; 5University of Arizona College of Medi-
cine, Phoenix, AZ
Rationale: The neutrophil-lymphocyte ratio (NLR) has gained 
attention as an index of hepatic inflammation with predictive 
value both in stage of fibrosis and prognosis with acute on 
chronic liver failure (ACLF) during chronic hepatitis B virus 
(HBV) infection . Changes in NLR with antiviral therapy and 
its role in evaluating on treatment responses require further 
characterization . Aim: Evaluate change in NLR in subjects with 
and without HBV related cirrhosis initiated on antiviral therapy . 
Methods: Retrospective cohort study identifying chronically 
monoinfected HBV patients initiated on antiviral with clinical 
and laboratory follow up over 1 year . Baseline demographics 
prior to antiviral initiation recorded including: age, ethnicity, 
body mass index (BMI), e-Antigen (eAg) status and absence/
presence of cirrhosis . Biochemical parameters recorded/calcu-
lated before and at one year of treatment included alanine ami-
notransferase (ALT), Model for End Stage Liver Disease (MELD) 
score and NLR . Variables analyzed with paired sample T-tests; 
P < 0 .05 significant . Results: 67 subjects initiated on HBV 
therapy identified with mean age 51 .2 years (range 25-78) 
and mean BMI 24 .3±5 .3 . Baseline demographics (n, %): male 
(39, 59 .1%), Caucasian (28, 41 .7%), Asian (27, 40 .2%), 
Hispanic (7, 10 .4%), eAntigen (Ag+) (17, 27 .1%), eAg- (50, 
72 .9%), and cirrhosis (19, 28 .3%) . Antiviral initiated: Tenofo-
vir (36, 53 .7%), Entecavir (19, 27 .9%), Lamivudine (6, 8 .8%), 
Adefovir (4, 5 .9%), and Tenofovir/Emtricitabine (2, 2 .9%) . 
On subgroup analysis among patients with HBV cirrhosis [19, 
27 .9%]: NLR significantly decreased over 1 year of follow up 
(3 .08 ±  .385 vs 1 .77 ±  .183, p <0 .001) similar to MELD score 
(11 .7 ±  .405 vs 7 .789 ±  .402, p<0 .001) and ALT levels (52 .3 
± 9 .69 vs 26 .6 ± 4 .76, p=0 .006) . Among the non cirrhotic 
cohort [48, 71 .7%] initiated on HBV antiviral therapy no dif-
ference was seen in NLR among 1 year (1 .99 ±  .89 vs 2 .14 
± 1 .03, p=0 .134) despite significant improvement in ALT level 
(38 .8 ± 37 .6 vs 22 .7 ± 13 .8, p=0 .003) . Conclusions: Antiviral 
therapy in HBV related cirrhosis is associated with significant 
decrease in NLR over 1 year that tracks with changes of estab-
lished indices of inflammation and global hepatic function . Sig-
nificant changes in NLR are not seen during antiviral therapy in 
non cirrhotic populations . Further prospective study is needed 
to evaluate temporal trends in NLR during HBV infection and its 
value as a biomarker of fibrosis and prognosis .
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1831
Proportion of Pre-Core Mutation Determines HBV Phe-
notype after HBeAg Seroconversion
Daniel F. Suarez1, Anthony Loria1, Michelle Ferreira1, Arati 
Raziuddin2, Marc G. Ghany1; 1Liver Diseases Branch, National 
Institutes of Health, Bethesda, MD; 2National Cancer Institute, 
Bethesda, MD
Background: Following HBeAg seroconversion, most patients 
enter a phase of low viral replication, termed inactive carrier 
(IC) . Some patients maintain high HBV DNA levels presum-
ably due to the development of viral immune escape muta-
tions in the pre-core (PC)-G1896A and basal core promoter 
(BCP)- A1762T & G1764A, and are termed HBeAg Nega-
tive Chronic Hepatitis B (eNegCHB) . Moreover, some patients 
reside between these two phenotypes and define an emerg-
ing phenotype- indeterminant (ID) . The cause of such pheno-
typic variability after HBeAg seroconversion is unknown . We 
hypothesized the amount of PC and BCP mutations, hereafter 
referred to as PC and BCP, relative to wild type virus deter-
mines a patient’s phenotype . Aims: To quantify the levels of 
PC and BCP longitudinally in patients with IC, ID and eNeg-
CHB phenotypes and correlate with HBV DNA and ALT levels . 
Methods: Patients representing the 3 HBeAg (-) phenotypes 
were selected from a cohort based on sample availability: IC 
was defined as HBV DNA <2,000 IU/ml and ALT <1 .5 xULN, 
eNegCHB as HBV DNA >20,000 IU/ml and ALT ≥1 .5 xULN, 
and ID as HBV DNA 2,000-20,000 IU/ml ±ALT elevation . HBV 
DNA extracted from stored sera was PCR amplified . Proportion 
of PC and BCP were quantified by pyrosequencing . Results: 
29 untreated patients (10 IC, 10 ID and 9 eNegCHB), 62% 
male with HBV genotypes (GT) A-E were studied . There was a 
median of 5 samples/patient (3-7) over a mean follow-up of 
3 .9 years (0 .3-10 .5) . BCP were detected at ≥10% of the viral 
population in ≥1 sample in all patients, while PC was detected 
in ≥1 sample in 25/29 patients . Among all samples (n=144), 
the mean proportion of PC was higher than BCP, 48% vs 36%, 
p<0 .001 . There was a significant stepwise increase in mean 
proportion of PC from IC (27%) to ID (47%) to eNegCHB (74%), 
p<0 .0001 . In contrast, the mean proportion of BCP did not dif-
fer among the 3 phenotypes (23%, 38% and 37% respectively, 
p=ns) . PC and BCP were found in all GT, but PC was predomi-
nant among GT B-E while BCP predominated among GT A and 
C . The proportion of PC significantly correlated with HBV DNA 
level . Patients with a >50% change in mutant proportion were 
more likely to experience a parallel change in HBV DNA level 
compared to those with stable viral populations . The proportion 
of PC and BCP significantly correlated with ALT level . Patients 
with a >50% increase in the PC/BCP were twice as likely to 
experience an ALT flare compared to patients with a stable 
viral population . Conclusion: These results suggest that HBV 
phenotype after HBeAg seroconversion is closely related to the 
proportion of PC but not BCP . An increase in PC or BCP mutant 
population is associated with ALT flares .
Disclosures:
The following people have nothing to disclose: Daniel F . Suarez, Anthony Loria, 
Michelle Ferreira, Arati Raziuddin, Marc G . Ghany

1832
Non-invasive prediction of liver disease in a multi-geno-
type cohort of hepatitis B e antigen negative patients
Gayatri Chakrabarty1, Ivana Carey2, Kosh Agarwal2, Daniel M. 
Forton1; 1Gastroenterology and Hepatology, St Georges University 
of London, London, United Kingdom; 2Liver Unit, Kings College 
Hospital, Denmark Hill, London, United Kingdom
Introduction:  HBeAg-ve patients with liver disease require 
early intervention, yet can be difficult to identify . Liver stiffness 
measurement (LSM) can stage liver fibrosis but is not always 
available . Fibrosis prediction models using baseline labora-
tory parameters exist in HCV infection . Models in HBV have 
generally dealt with eAg+ve patients . The majority of patients 
starting antivirals in the UK are eAg-ve . Aim To identify factors 
that predict liver disease in eAg-ve HBV infection; to establish a 
model to predict liver disease at baseline assessment . Methods 
270 HBeAg-ve patients (genotypes A to E) from 2 urban teach-
ing hospitals underwent fibroscan or liver biopsy . No liver 
disease (NLD) was defined as LSM< 6kPa or liver biopsy Ishak 
F<2 and/ or HAI4 < 4; liver disease (LD) was LSM ≥ 6kPa or 
F≥2 and/or HAI ≥ 4 or radiological evidence of cirrhosis . Basic 
demographic and lab parameters were recorded and qHBsAg 
and IP 10 levels were measured . The patients were randomly 
allocated to training (80%) and validation (20%) cohorts, using 
SPSS . Univariate analyses were performed between LD and 
NLD in the training set . Significant variables (p<0 .02) were 
then subjected to multivariate stepwise binary logistic regres-
sion . ROC curves were generated for models, which were 
tested in the validation cohort . Results Gender, platelet count, 
baseline ALT, HBV DNA log10, qHBsAg log10, HBV genotype 
and IP10 level were significantly different between LD and NLD 
on univariate analyses . All the variables identified in the univar-
iate analysis were used in the regression analysis . The model 
incorporating ALT, HBV DNA, IP 10 and platelet count gave 
the best AUROC at 0 .79 . (PP = Exp (-1 .54010 + 0 .00340 x IP 
10 + 0 .01976 x ALT + 0 .44801 x HBV DNAlog10 - 0 .00909 
x Platelet count) / 1+ Exp (-1 .54010 + 0 .00340 x IP 10 + 
0 .01976 x ALT + 0 .44801 x HBV DNAlog10 - 0 .00909 x 
Platelet count) . The AUC in the small validation cohort was 
0 .67 . A PP cut-off value of >0 .20 had a sensitivity of 92% for 
LD . A higher cut-off value of <0 .60 identified 92% (120/130) 
of NLD . Using these 2 cut-offs, 53% of patients could be cate-
gorised with a NPV of 89% and PPV of 81% for LD . Discussion 
In a heterogeneous cohort of HBeAg-ve, multi-ethnic, mixed 
genotype, treatment naive patients from 2 hospitals, a model 
incorporating baseline ALT, HBV DNA, IP 10 and platelets 
can usefully identify liver disease (AUROC 0 .79) . It compares 
well with a published model for significant fibrosis in mainly 
eAg+ve patients (AUROC 0 .80) (Hui et al 2005) . Notably 
qHBsAg levels were not independently associated with liver 
disease . Further work is required to validate in larger cohorts 
and to test as a prognostic model over time .
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1833
Comparison of FIB-4 index and aspartate aminotrans-
ferase to platelet ratio index on carcinogenesis in 
chronic hepatitis B treated with entecavir
Hiroki Nishikawa1, Norihiro Niahijima2, Hirayuki Enomoto1, 
Azusa Sakamoto2, Akihiro Nasu2, Hideyuki Komekado2, Takashi 
Nishimura1, Ryuichi Kita2, Toru Kimura2, Hiroko Iijima1, Shuhei 
Nishiguchi1, Yukio Osaki2; 1Hyogo college of medicine, Japan, 
Nishinomiya, Japan; 2Osaka Red Cross Hospital, Japan, Osaka, 
Japan
Background and aims FIB-4 index and aspartate aminotrans-
ferase to platelet ratio index (APRI), which can be easily cal-
culated by routine laboratory blood tests and are simple and 
noninvasive liver fibrosis markers, were originally developed 
for predicting the degree of liver fibrosis in patients with chronic 
hepatitis C . However, to the best of our knowledge, the effects 
of FIB-4 index and APRI on liver carcinogenesis in chronic 
hepatitis B patients receiving entecavir (ETV) therapy have not 
been fully examined . We sought to compare the effects of FIB-4 
index and APRI on hepatocellular carcinoma (HCC) incidence 
in CHB patients undergoing ETV therapy . Patient and meth-
ods A total of 338 nucleoside analogue therapy naïve CHB 
patients initially treated with ETV were analyzed . Subjects with 
HCC development within one year after the start of ETV ther-
apy, those with observation period after the start of ETV ther-
apy less than one year and insufficient baseline clinical data 
were excluded from the current analysis . The optimal cutoff 
points in each continuous variable were determined by receiver 
operating curve (ROC) analysis . The effects of FIB-4 index and 
APRI on HCC incidence were compared using time-dependent 
ROC analysis and factors linked to HCC incidence were also 
examined using univariate and multivariate analyses . Results 
There were 215 males and 123 females with the median age 
of 52 years and the median baseline HBV-DNA level of 6 .6 
log copies/ml . Ninety one patients (26 .9%) had liver cirrhosis 
on radiologic findings, while 163 patients (48 .2%) had HBe 
antigen positivity . In terms of viral response to ETV therapy, 
239 patients (70 .7%) had HBV-DNA level <2 .6 log copies/
ml at six months from the start of ETV therapy . The median 
follow-up interval after the initiation of ETV therapy was 4 .99 
years . During the follow-up period, 33 patients (9 .8%) devel-
oped HCC . The 3-, 5- 7-year cumulative HCC incidence rates 
in all cases were 4 .4%, 9 .2% and 13 .5%, respectively . In 
the multivariate analysis, age >58 years (P=0 .0003), FIB-4 
index >3 .502 (P=0 .0417) and pretreatment alpha-fetoprotein 
>12 .7 ng/ml (P=0 .0044) were found to be significant prog-
nostic factors linked to the HCC development, while APRI was 
not . In the time-dependent ROC analyses for all cases and 
for all subgroups analyses stratified by viral status or cirrhosis 
status, all area under the ROCs in each time point (2-, 3-, 4-, 
5-, 6-, and 7-year) of FIB-4 index were higher than those of 
APRI . Conclusion FIB-4 index rather than APRI can be a useful 
predictor associated with HCC development for CHB patients 
undergoing ETV therapy .
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1834
Unexplained chronic liver disease in Eastern Ethiopia: 
a cross-sectional study
Stian M. Orlien1, Nega B. Belay1,2, Nejib Y. Ismael3,4, Tekabe 
A. Ahmed3,5, Svein G. Gundersen6,7, Asgeir Johannessen1,8; 
1Regional Centre for Imported and Tropical Diseases, Oslo Univer-
sity Hospital, Oslo, Norway; 2Aklilu Lemma Institute of Pathobiol-
ogy, Addis Ababa University, Addis Abeba, Ethiopia; 3Haramaya 
University College of Medicine and Health Sciences, Harar, Ethi-
opia; 4Department of Internal Medicine, Hiwot Fana Specialized 
University Hospital, Harar, Ethiopia; 5Department of Internal Med-
icine, Jugal Hospital, Harar, Ethiopia; 6Research Unit, Sørlandet 
Hospital HF, Kristiansand, Norway; 7Department of Global Devel-
opment and Planning, University of Agder, Kristiansand, Norway; 
8Department of Microbiology, Vestre Viken HF, Bærum, Norway
Background Sub-Saharan Africa is highly endemic for viral 
hepatitis, but other factors could also account for a consider-
able proportion of chronic liver disease (CLD) in the region . 
Local health personnel in Eastern Ethiopia report a high preva-
lence of unexplained liver disease (ULD) . We aimed to explore 
the etiology of liver disease and the relative contribution of 
viral hepatitis in this part of Ethiopia Methods A hospital based 
cross-sectional study was initiated April 2015 at two major 
public hospitals in Harar, Eastern Ethiopia: Hiwot Fana Spe-
cialized University Hospital and Jugal Hospital . Consenting 
adults (≥18 years) admitted with symptoms and signs of CLD 
that were confirmed by abdominal ultrasound were included . 
Patients with liver disease secondary to other illnesses were 
excluded from the study (congestive heart failure, liver tumours 
etc .) . Patients were subjected to a thorough baseline evalu-
ation, including a semi-structured interview, clinical assess-
ment, abdominal ultrasound and extensive laboratory testing . 
Results The most common disease among the first 108 patients 
was chronic hepatitis B (36%) . Out of the 39 HBsAg positive 
patients, 33(85%) were male and the median age was 34 
years (interquartile range (IQR) 25-39), 18(46%) were HBeAg 
positive, 31(80%) had HBV DNA>2000 IU/ml, 19(49%) had 
raised ALT (>40 IU/mL) and mean AST-to-platelet-ratio-index 
(APRI) score was 2 .00 (SD±2 .36) . Only 6 of the patients could 
be classified as inactive-carriers . Thirteen patients (12%) had 
positive stool sample with ova from Schistosomiasis mansoni of 
whom 5 were also HBsAg positive . Other causes of CLD were 
rare; for each of the following diseases 1 patient (1%) was 
diagnosed: chronic hepatitis C, autoimmune hepatitis, primary 
biliary cirrhosis, alcoholic liver disease, visceral leishmania-
sis and malaria . None of the patients had Wilson’s disease, 
alpha-1-antitrypsin-deficiency, non-alcoholic fatty liver disease 
or primary sclerosing cholangitis . The largest group, which 
consisted of 55 patients (51%), were patients categorized as 
ULD . Out of these patients 32(58%) were male and median 
age was 33 years (IQR 28-40), 16(29%) had raised ALT (>40 
IU/mL), 29(53%) had raised AST (>40 IU/mL) and mean APRI-
score was 1 .45 (SD±1 .74) . Three of the patients within this 
group were HIV-positive . Among these ULD-patients, 36(65%) 
had history of daily use of the psychostimulatory leaf Catha 
edulis (khat) suggesting a possible association . Conclusion 
HBV-infection was common among patients admitted with CLD . 
However, in more than half of the patients, no definite etiology 
of their liver disease could be found, suggesting a yet unidenti-
fied cause of CLD in this area of Ethiopia
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Validation of a diagnostic strategy combining the tran-
sient elastography liver stiffness value and enhanced 
liver fibrosis test to assess the fibrotic burden in patients 
with chronic hepatitis B
Ja Yoon Heo1, Beom Kyung Kim1,2, Jun Yong Park1,2, Do Young 
Kim1,2, Sang Hoon Ahn1,2, Hyon Suk Kim3, Young Nyun Park4, 
Kwang-Hyub Han1,2, Seung Up Kim1,2; 1Internal Medicine, Yonsei 
University College of Medicine, Seoul, Korea (the Republic of); 
2Institute of Gastroenterology, Yonsei University College of Med-
icine, Seoul, Korea (the Republic of); 3Department of Laboratory 
Medicine, Yonsei University College of Medicine, Seoul, Korea 
(the Republic of); 4Department of Pathology, Yonsei University Col-
lege of Medicine, Seoul, Korea (the Republic of)
Background/Aims: Liver stiffness (LS) determined using tran-
sient elastography (TE) and the enhanced liver fibrosis (ELF) test 
assess the fibrotic burden accurately . Recently, a sequential 
combination of the LS value and ELF test was proposed to 
increase the chance of avoiding a liver biopsy (LB) . We inves-
tigated the diagnostic performance of LS and ELF, validated 
the LS-ELF algorithm, and investigated whether the sequential 
LS-ELF algorithm performs better than their concomitant combi-
nation in chronic hepatitis B (CHB) patients . Methods: Between 
2009 and 2013, 222 CHB patients (men 144, women 78; 
median age 48 years) who underwent a LB, along with LS 
measurement and the ELF test, were recruited for retrospec-
tive analysis . Results: The median alanine aminotransferase 
level, HBV DNA level, LS value, and ELF score were 42 IU/L, 
616,000 IU/L, 10 .2 kPa, and 9 .7, respectively . Advanced 
fibrosis (≥F3) and cirrhosis (F4) were identified in 23 (10 .4%) 
and 118 (53 .2%) patients, respectively . The areas under the 
receiver operating characteristic curve of the LS value that pre-
dicted ≥F3 (0 .887 vs . 0 .703) and F4 (0 .853 vs . 0 .706) were 
significantly higher than those of ELF test (all p<0 .001) . Based 
on the LS-ELF algorithm, 60 .4–71 .6% and 55 .7–66 .3% of the 
patients could avoid a LB to exclude ≥F3 and F4, respectively, 
whereas 68–78 .7% and 63 .5–66 .1% of the patients could 
avoid a LB to confirm ≥F3 and F4, respectively . When both 
confirmation and exclusion strategies were applied, 67 .1–
67 .6% and 61 .3–66 .2% of the patients could avoid a LB to 
diagnose ≥F3 and F4, respectively . The proportions of patients 
who correctly avoided a LB for predicting ≥F3 (69 .4–72 .5% vs . 
42 .3–59 .0%) and F4 (60 .8–65 .3% vs . 23 .9–49 .5%) based 
on the sequential LS-ELF algorithm were significantly higher 
than those of the concomitant LS-ELF algorithm (all p<0 .05) . 
Conclusion: The ability of the LS value obtained by TE to predict 
F3-4 and F4 was significantly higher than that of the ELF test . 
The sequential LS-ELF algorithm conferred a greater chance of 
avoiding a LB in CHB patients to diagnose advanced fibrosis 
and cirrhosis and performed significantly better than the con-
comitant algorithm .
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Profile of viral, biochemical and non-invasive fibrosis 
markers in a cohort of inactive European hepatitis B 
(HBV) carriers: 3 years follow-up of a prospective longi-
tudinal study (ALBATROS Study)
Viola Knop1, Johannes Vermehren1, Joerg Petersen2, Peter Bug-
gisch2, Heiner Wedemeyer3, Markus Cornberg3, Stefan Mauss4, 
Martin F. Sprinzl5, Thomas Berg6, Florian van Bömmel6, Hartwig 
H. Klinker7, Dietrich Hueppe8, Jean-Pierre Bronowicki9, Markus 
Bickel10, Tania M. Welzel1, Annika Vermehren1, Simone Susser1, 
Stefan Zeuzem1, Christoph Sarrazin1; 1Universitätsklinik Frankfurt, 
Frankfurt, Germany; 2IFI Institut, Asklepiosklinik St. Georg, Ham-
burg, Germany; 3Medizinische Hochschule Hannover, Hannover, 
Germany; 4Gastroenterologische Schwerpunktpraxis, Düsseldorf, 
Germany; 5Medizinische Klinik und Poliklinik, Mainz, Germany; 
6Universitätsklinikum Leipzig, Leipzig, Germany; 7Universitätsklini-
kum Würzburg, Würzburg, Germany; 8Hepatologische Schwer-
punktpraxis, Herne, Germany; 9Centre Hospitalier Universitaire 
de Nancy, Nancy, France; 10Infektiologikum Frankfurt, Frankfurt, 
Germany
Background The aim of the present study was to analyze poten-
tial predictors of disease progression in a cohort of inactive 
HBsAg carriers from Europe during long-term follow-up . Meth-
ods In the European prospective ALBATROS study so far 920 
patients with HBeAg-negative low- replicative chronic HBV 
were enrolled for long-term follow-up over 10 years . Definition 
of low- replicative HBV without indication for antiviral ther-
apy at study inclusion was based on international guidelines . 
Biochemical, virological and non-invasive fibrosis parameters 
including FibroScan and APRI score were performed at BL 
as well as during annual follow-up . Results 80/920 patients 
(8 .7%) were lost to follow-up . Data of the present interim 
analysis at year 3 of follow-up (FU3) were available in 205 
patients, mainly infected with HBV genotype A (13%) and 
D (40%) . There was a predominance of caucasian ethnicity 
(53%) . Table 1 classifies patients according to HBV DNA, ALT 
levels and fibrosis stage measured by FibroScan at BL and 
FU3 and identifies any group switch within 3 years . Patients 
with constantly normal ALT had significantly lower APRI scores 
(p< 0 .0001) compared to those who had at least once ALT 
elevation . In addition, patients with constantly normal ALT had 
lower fibrosis stage by FibroScan(p=0 .015) in comparison to 
those with transient or persistent ALT increase . There was a 
significant positive correlation between APRI score and liver 
stiffness (p=0 .002) . We could not show any significant associ-
ation between viral dynamics and fibrosis stage by FibroScan . 
In Caucasian patients higher body mass index turned out to 
be the only predictive parameter (p=0 .04) to be correlated 
with advanced fibrosis stage . Conclusion Risk of progression to 
advanced fibrosis stage within 3 years FU was low in patients 
with low-replicative chronic HBV infection and permanent nor-
mal ALT . Higher fibrosis stage with concomitant increase of 
transaminases was rather due to metabolic factors, but not to 
viral parameters, in the subgroup of caucasian HBsAg carriers .

Table 1
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1837
Expression profile alterations of lncRNAs on the molecu-
lar pathogenesis of hepatitis B* 
Sunde Yilmaz Susluer1, Sukran Kose2, Cagla Kayabasi1, Besra 
Ozmen Yelken1, Aycan Asik1, Didem Celik2, Suheyla Serin Sen-
ger2, Cigir Biray Avci1, Cumhur Gunduz1; 1Ege University, Medi-
cal School, Dept of Medical Biology, Izmir, Turkey; 2Izmir Tepecik 
Education and Research Hospital, Clinic of Infectious Diseases and 
Clinical Microbiology, Izmir, Turkey
Hepatitis B virus (HBV) affects more than 2 billion individu-
als worldwide . HBV infection manifests a wide spectrum of 
clinical features, ranging from acute to chronic hepatitis with 
severe liver damage, including cirrhosis and hepatocellular 
carcinoma . Long noncoding RNAs (lncRNAs) are transcripts 
longer than 200 nucleotides that are implicated in gene-reg-
ulatory roles, such as chromosome dosage-compensation, 
imprinting, epigenetic regulation, cell cycle control, nucleocy-
toplasmic trafficking, transcription, translation, splicing, differ-
entiation, apoptosis and DNA repair . lncRNA’s have recently 
been related with a variety of diseases including cancer and 
can be used as a biomarker . However, no research has been 
published on lncRNA’s importance in HBV infections . The pre-
sented study aimed to determine the role of expression profile 
alterations of lncRNAs on the molecular pathogenesis of hep-

atitis B . In this study, 57 hepatitis B patients after the initial 
diagnosis in Tepecik Training and Research Hospital, Clinic 
of Infectious Diseases and Clinical Microbiology were catego-
rized according to AASLD guideline; 17 chronic hepatitis B, 20 
inactive HBsAg carriers, 20 recovered hepatitis B . Fourteen vol-
untary healthy controls were also included . Total RNA (RNeasy 
mini kit, Qiagen) were isolated from plasma samples . The 
expression of 90 lncRNAs for each of these 71 subjects were 
studied by real time qRT-PCR method (Human LncRNA Profiler 
kit, SBI) . ΔΔCT method was used for data analysis . Statistical 
analysis were performed by web-based RT2 Profiler PCR Array 
Data Analysis . Comparison of the the six-months therapy/fol-
low-up responses suggested that the lncRNA expression level 
changes in each patient group can give an indication about 
prognosis of hepatitis B . PRINS was upregulated and 21A was 
downregulated in all 3 groups indicating their relation with 
HBV infection . While Anti-NOS2A, BACE1AS, Dio3os and 
DLG2AS were upregulated over two-fold in chronic hepatitis B 
group, all were downregulated over two-fold in other groups . 
Xist, Zfhx2as expressions were increased only in chronic hep-
atitis B, EgoA, EGO B, NDM29 expressions were increased 
only in inactive HBsAg carriers and H19, HOXA6as expres-
sions were increased only in recovered hepatitis B groups over 
two-fold . These lncRNAs seem to be biomarkers for definition 
of each group . Also Air, AK023948, Alpha 280, AntiPeg11, 
HAR1A, HAR1B, HOTAIR, HOTAIRM1, lincRNA-RoR and 
lincRNA-VLDLR can be markers for HBV infection prognosis 
determination . Our data suggest that lncRNAs can be the key 
molecules effective in HBV infection, involving in the response 
to treatment . *This study has been supported by the TUBITAK 
(214S225) 
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Serum hepatitis B core-related antigen and surface 
antigen levels are correlated with hepatic fibrosis and 
inflammatory activity in treatment-naïve chronic hepati-
tis B patients
Tetsuya Hosaka1, Fumitaka Suzuki1, Masahiro Kobayashi1, 
Shunichiro Fujiyama1, Yusuke Kawamura1, Hitomi Sezaki1, Norio 
Akuta1, Yoshiyuki Suzuki1, Satoshi Saitoh1, Yasuji Arase1, Kenji 
Ikeda1, Mariko Kobayashi2, Hiromitsu Kumada1; 1Hepatology, 
Toranomon Hospital, Tokyo, Japan; 2Research Institute for hepatol-
ogy, Toranomon Hospital, Kawasaki, Japan
Background: Serum hepatitis B core-related antigen (HBcrAg) 
and surface antigen (HBsAg) have been known as surro-
gate markers of intrahepatic covalently closed circular DNA 
(cccDNA) . It is unclear whether these serum markers have an 
impact on histological progression . We examined whether 
serum HBcrAg and HBsAg levels would be correlated with fibro-
sis stage and inflammatory activity in patients who do not any 
anti-viral treatment . Methods: We conducted a cross-sectional 
study of 1499 Asian treatment-naïve CHB patients who under-
went liver biopsy . Serum HBcrAg and HBsAg levels around the 
biopsy were measured in all patients using commercial assays . 
Fibrosis stage and inflammatory activity were assessed accord-
ing to Metavir scoring system . We analyzed whether serum 
HBcrAg and HBsAg levels would be correlated with histologi-
cal findings stratified by HBeAg status . Results: Of 898 HBeAg 
positive patients, 335 (37%) patients had F0-1, 252 (28%) 
had F2, 174 (19%) had F3, and 137 (15%) had F4 stage . Of 
601 HBeAg negative patients, 196 (33%) patients had F0-1, 
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181 (30%) had F2, 97 (16%) had F3, and 127 (21%) had F4 
stage, respectively . Median HBsAg levels were 4 .26 log IU/
mL (IQR; 3 .81-4 .70) in F0-1, 3 .91 (IQR; 3 .55-4 .33) in F2, 
3 .61 (IQR; 3 .30-4 .07) in F3, and 3 .32 (IQR; 2 .94-3 .60) in F4 
stage, and significant negative correlation between HBsAg lev-
els and fibrosis stage was observed in HBeAg positive patients 
(P trend <0 .0001) . On the other hand, HBsAg levels were not 
correlated with fibrosis in HBeAg negative patients . Regarding 
inflammatory activity, significant negative correlation between 
HBsAg levels and activity was also observed in HBeAg positive 
patients (P trend <0 .0001), but not in HBeAg negative patients . 
Median HBcrAg levels were 3 .8 log U/mL (IQR; <3 .0-4 .9) in 
F0-1, 4 .6 (IQR; 3 .8-5 .6) in F2, 4 .7 (IQR; 3 .9-6 .0) in F3, and 
5 .1 (IQR; 4 .4-5 .9) in F4 stage, and significant positive correla-
tion between HBcrAg levels and fibrosis stage was observed in 
HBeAg negative patients (P trend <0 .0001), but not in HBeAg 
positive patients because HBcrAg levels were above upper 
limit of cut-off (6 .8 log U/mL) in many HBeAg positive patients . 
Regarding activity, median HBcrAg levels were 3 .0 log U/
mL (IQR; <3 .0-3 .5) in A0, 4 .3 (IQR; 3 .1-5 .2) in A1, 5 .1 (IQR; 
4 .3-6 .1) in A2-3 grade in HBeAg negative patients (P trend 
<0 .0001), but no correlation was observed in HBeAg positive 
patients . Significant positive correlation between HBcrAg and 
activity was also observed in HBeAg negative patients who 
had low ALT levels . Conclusion: Treatment-naïve HBeAg nega-
tive patients with high HBcrAg may have high risk of disease 
progression .
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Diagnostic performance of APRI, FIB-4 and Fibroscan 
for assessment of hepatic fibrosis in chronic hepatitis B 
patients receiving oral antiviral therapy; 7-year real life 
data
Iftihar Koksal1, Gurdal Yilmaz1, Ilknur Yavuz2,1; 1Infectious Dis-
eases, Black Sea Technical University Faculty of Medicine, Tra-
bzon, Turkey; 2Infectious Diseases, Giresun University Medical 
Faculty, Trabzon, Turkey
Background: Regression of advanced liver fibrosis is one of the 
new concepts in hepatology . The effect of long-term suppression 
of replication of hepatitis B virus (HBV) by antiviral medications 
to the fibrosis regression is not known exactly in the chronic 
hepatitis B (CHB) patients . Since liver biopsy is an invasive 
process, the importance of non-invasive tests in determining 
fibrosis is increasing over recent years . Non- invasive fibrosis 
markers have a lot of advantages such as absence of risks, 
patient acceptance and being easy and repeatable . These tests 
can be used for to follow-up liver fibrosis in CHB patients . 
Aims: To evaluate the performance aspartate aminotransfer-
ase-to-platelet ratio index [APRI] and fibrosis index based on 
four factors [FIB-4 index]), and Fibroscan (Transient Elastog-
raphy) for the measurement of liver fibrosis in CHB patients 
receiving oral antiviral therapy in long term follow-up period . 
Methods: Demographic, histologic, clinical and laboratory 
data of CHB patients receiving tenofovir disoproxil fumarate 
and entecavir were recorded . Predicted fibrosis stage, based 

on established scales and cut-off values for APRI, FIB-4 scores, 
and Fibroscan was compared with Ishak scores obtained from 
liver biopsy at baseline and at 7 years follow-up period Results: 
A total of 168 patients with CHB (36 .3% HBeAg positively) 
were analyzed . The majority of patients (65 .5%) were taking 
tenofovir disoproxil fumarate . Seventy-nine percent of patients 
with a baseline liver biopsy had Ishak fibrosis stage ≥2 (14 .3% 
had cirrhosis [Ishak 5 or 6]) . The median APRI score was 0 .69 
(inter quarter range: 0 .44–1 .41), the median FIB-4 score was 
1 .19 (range: 0 .72–2 .02), the median Fibroscan was 7 .4 (inter 
quarter range: 5 .9–9 .5) . FIB-4 scores (r=0 .253, p=0 .001) 
and Fibroscan (r=0 .292,p=0 .002) correlated with fibrosis 
stage . APRI did not correlate with fibrosis stage . The median 
Fibroscan and FIB-4 scores at years 7th was 6 .5 (inter quar-
ter range: 5 .5–9 .1) and 1 .06 (range: 0 .85–1 .54) . There is a 
significant decrease in those values in both tests compared to 
pre-treatment values in the 7th year of the treatment (P=0 .022, 
P<0 .001) . Conclusions: Fibroscan and FIB-4 scores are suitable 
for assessment of hepatic fibrosis in CHB patients . Long-term 
suppression of HBV can lead to regression of liver fibrosis and 
cirrhosis .
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1840
Validation of a Mortality Risk Score to assess the Long-
Term Prognosis of
Chronic Hepatitis B Patients
Willem Pieter Brouwer1, Adriaan J. van der Meer1, Andre Boons-
tra1, Robert J. de Knegt1, Robert A. de Man1, Bettina E. Hansen1, 
Harry L. Janssen2; 1Gastroenterology & Hepatology, Erasmus Med-
ical Center Rotterdam, Rotterdam, Netherlands; 2UHN liver clinic, 
Toronto, ON, Canada
Background. Recently a mortality risk score was developed in 
hepatitis C virus infected patients with advanced, compensated 
hepatic fibrosis . We aimed to assess whether this risk score 
could be used to assess the prognosis for chronic hepatitis B 
(CHB) patients . Methods. We studied 557 consecutive, treat-
ment-naïve CHB patients who underwent a liver biopsy . The 
liver biopsies were assessed by a single hepatopathologist . 
The risk score [Rm=(6 x age [years]) – (platelet count x 109/L) 
+ (258 .8 x log10 (AST/ALT) + (64 .5 for males)] was applied 
on laboratory values obtained at the time of biopsy . Data on 
HCC and mortality were obtained from national database reg-
istries . The clinical endpoints combined were defined as any 
event . Results. Of 557 patients, 371 (67%) were male, mean 
age 34 .7 years (SD 12 .5), and 261/175/104 were Cau-
casian/Asian/African, respectively . Twenty percent (n=113) 
had advanced fibrosis (F3/F4) . The follow-up was complete 
for 93% (n=515) of the cohort . During a median follow-up of 
10 .1 years (IQR 5 .7 – 15 .9), 40 patients developed a clinical 
event . The C-statistic for any clinical event was 0 .82 (95%CI: 
0 .73 – 0 .91) for the complete cohort and 0 .84 (95%CI: 0 .74 – 
0 .94) for patients with advanced hepatic fibrosis . The mortality 
score also showed a good performance among patients from 
different ethnicity (C-statistic 0 .86, 0 .82 and 0 .71 for Cauca-
sian, Asian and African patients, respectively) . The C-statistics 
for transplant-free survival or HCC development were 0 .79 
(95%CI: 0 .68 – 0 .90) and 0 .87 (95%CI: 0 .75 – 0 .99), respec-
tively . Conclusion. The mortality risk score could adequately 
assess the long-term prognosis of CHB patients . If further cor-
roborated, this score may be used to assess the need for antivi-
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ral therapy and more stringent follow-up, particularly for CHB 
patients with advanced hepatic fibrosis .
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1841 ♦
Switching to Tenofovir versus Continuing Entecavir 
in Chronic Hepatitis B Patients with Partial Virologic 
Response during Entecavir Therapy: STEEP Study
Hyung Joon Yim1, In Hee Kim2, Sang Jun Suh1, Young Kul Jung1,8, 
Ji Hoon Kim6, Yeon Seok Seo7, Jong Eun Yeon6, Chang Wook 
Kim3, So Young Kwon4, Sang Hoon Park5, Myung Seok Lee5, 
Soon Ho Um7, Kwan Soo Byun6; 1Internal Medicine, Korea Univer-
sity Ansan Hospital, Ansan, Korea (the Republic of); 2Internal Med-
icine, Chonbuk National University Hospital, JeonJu, Korea (the 
Republic of); 3Internal Medicine, The Catholic University of Korea 
Uijeongbu St. Mary’s Hospital, Uijeongbu, Korea (the Republic 
of); 4Internal Medicine, Konkuk University Hospital, Seoul, Korea 
(the Republic of); 5Internal Medicine, Hallym University Kangnam 
Sacred Heart Hospital, Seoul, Korea (the Republic of); 6Internal 
Medicine, Korea University Guro Hospital, Seoul, Korea (the 
Republic of); 7Internal Medicine, Korea University Anam Hospital, 
Seoul, Korea (the Republic of); 8Internal Medicine, Gachon Univer-
sity Gil Hospital, Incheon, Korea (the Republic of)
Background Entecavir has been widely used for treatment-naïve 
chronic hepatitis B (CHB) patients . However, about 20% of 
patients show partial virologic response (PVR) after 2 year of 
entecavir therapy [Yoon, et al, 2011] . If the HBV DNA contin-
ues to be detected, underlying liver disease may progress, and 
the risk of hepatocellular carcinoma can be increased . There-
fore, switching to a more effective and potent antiviral therapy 
may be needed . In this study, we compared the efficacy of 
switching to tenofovir with continuing entecavir in CHB patients 
who showed PVR to entecavir . Patients and Methods This is an 

investigator initiated open label randomized controlled trial 
conducted in Korea between April 2013 and December 2015 . 
Primary end point was a virologic response (HBV DNA < 20 
IU/mL) rate at year 1 (12 months) . Secondary end points were 
degree of HBV DNA reduction, mean levels of HBV DNA, bio-
chemical and serologic response rates, virologic breakthrough, 
antiviral resistance, and adverse events . We included CHB 
patients receiving entecavir 0 .5 mg more than 12 months, 
but having datable HBV DNA over 60 IU/mL despite no resis-
tance to entecavir . Results A total of 45 patients were enrolled . 
Twenty two patients were randomized to tenofovir arm and 
23 patients to entecavir arm . Baseline characteristics were not 
significantly different between the groups . After 12 months 
of treatment, virologic response rate was significantly higher 
in the tenofovir group compared with in the entecavir group 
by per protocol analysis (55% vs 20%, P = 0 .022) as well as 
intention-to-treat analysis (50% vs 17 .4%, P = 0 .020) . At month 
12, the mean HBV DNA level was lower (1 .54 vs . 2 .01 log 
IU/mL, P = 0 .011) and the degree of HBV DNA reduction was 
greater (-1 .13 vs . -0 .67 log IU/mL, P = 0 .024) in the tenofovir 
group than in the entecavir group, respectively . Proportions of 
patients with normal ALT and HBeAg loss/seroconversion rates 
were not different between the groups . There was no virologic 
breakthrough in both groups, and no significant adverse events 
were observed . We also analyzed factors related to virologic 
response by multivariate logistic regression model . Baseline 
serum HBV DNA level (Odds ratio 0 .152 [0 .030-0 .786], P = 
0 .025) and type of antiviral agent (Odds ratio 6 .661 [1 .421-
31 .233], P = 0 .016) were significant factors . Conclusion In 
CHB patients with PVR to entecavir, switching to tenofovir 
resulted in higher virologic response rate and better suppres-
sion of viral replication than continuing entecavir . Therefore, 
switching to tenofovir would be a better strategy in entecavir 
partial responders to achieve optimal response .
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Chang Wook Kim - Consulting: Gilead Korea; Grant/Research Support: BMS 
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1842 ♦
Predictive role of serum HBsAg and HBcrAg levels in 
patients with HBeAg-negative chronic hepatitis B treated 
with pegylated interferon-based therapy 
Natthaya Chuaypen1, Nawarat Posuwan1, Sunchai Payungporn1, 
Sombat Treeprasertsuk1, Yasuhito Tanaka2, Yong Poovorawan1, 
Pisit Tangkijvanich1; 1Faculty of Medicine, Chulalongkorn Univer-
sity, Bangkok, Thailand; 2Nagoya City University Graduate School 
of Medical Sciences, Nagoya, Japan
Background: The role of serum hepatitis B core-related anti-
gen (HBcrAg) quantification in patients with chronic hepati-
tis B (CHB) receiving pegylated interferon (PEG-IFN) remains 
unclear . The aim of this study was to determine the predic-
tive role of serum HBsAg and HBcrAg levels in patients with 
HBeAg-negative CHB during PEG-IFN-based therapy . Method: 
A total of 121 Thai patients with HBeAg-negative CHB were ret-
rospectively analyzed . Among these, 62 and 59 patients were 
treated with PEG-IFN monotherapy and PEG-IFN plus enteca-
vir for 48 weeks, respectively . Virological response (VR) was 
defined as HBV DNA < 2,000 IU/mL at 48 weeks post treat-
ment . Paired liver biopsies at weeks 0 and 48 were assessed 
for intrahepatic covalently closed circular DNA (cccDNA) by 
real-time PCR . HBsAg and HBcrAg levels were analyzed by 
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automated chemiluminescent immunoassays . HBV genotype 
was performed by direct sequencing . Results: The distribution 
of genotypes B and C was 19% and 81%, respectively . The 
overall VR was 48 (39 .7%) . There was no difference in VR 
between monotherapy and combination therapy (41 .9% vs 
33 .9%, P=0 .710) . Baseline HBcrAg, but not HBsAg was cor-
related with cccDNA (Pearson correlation, r=0 .380, P=0 .001 
and r=0 .040, P=0 .737, respectively) . Changes in HBcrAg and 
HBsAg levels during therapy were correlated with the reduc-
tion of cccDNA (r=0 .346, P=0 .003 and r=0 .335, P=0 .004, 
respectively) . At baseline, responders had significantly lower 
HBsAg levels than non-responders (3 .3 ± 0 .4 vs . 3 .6 ± 0 .5 
log10IU/mL, P=0 .006), but there were no difference between 
groups in terms of HBcrAg (4 .2 ± 1 .3 vs . 4 .3 ± 1 .2 log10U/mL, 
P=0 .782) and cccDNA levels (0 .5 ± 1 .4 vs . 0 .3 ± 1 .0 log10 
copies/cEq, P=0 .591) . In addition, responders showed more 
rapid decline of both serum markers during and after therapy . 
At weeks 4 and 12, the absence of HBsAg decline from base-
line yielded negative predictive values (NPV) of 72 .7% and 
81 .0%, respectively . The corresponding figures for the absence 
of HBcrAg decline were 68 .4% and 73 .5%, respectively . 
When both criteria were used together, the NPV of achieving 
VR at weeks 4 and 12 were 85 .0% and 100%, respectively . 
HBsAg decline from baseline ≥0 .5 log10IU/mL at week 12 
yielded a positive predictive value (PPV) of 77 .5%, while the 
corresponding figure for HBcrAg decline ≥0 .5 log10U/mL was 
52 .3% . Patients in whom both declines were present had a 
PPV of 84 .2% . Conclusion: Quantitative HBcrAg represented 
a surrogate marker of cccDNA in HBeAg-negative CHB . The 
combined use of HBsAg and HBcrAg levels during PEG-IFN-
based therapy could identify patients with high or low prob-
ability of response and may help individualize on-treatment 
decision-making .
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No Resistance to Tenofovir Alafenamide Detected 
Through 48 Weeks of Treatment in Patients with Chronic 
Hepatitis B
Henry Lik-Yuen Chan1, Scott Fung2, Andrea L. Cathcart3, Yang 
Liu3, Karin S. Ku3, John F. Flaherty3, Michael D. Miller3, Anuj 
Gaggar3, Kathryn M. Kitrinos3, Young-Suk Lim4, Maria Buti5; 1The 
Chinese University of Hong Kong, Hong Kong, China; 2Depart-
ment of Medicine, University of Toronto, Toronto, ON, Canada; 
3Gilead Sciences, Foster City, CA; 4Asan Medical Center, Uni-
versity of Ulsan College of Medicine, Seoul, Korea (the Republic 
of); 5Hospital Vall Hebron and Ciberehd del Instituto Carlos III, 
Barcelona, Spain
Aim: Presented herein are the Week 48 resistance analyses for 
2 Phase 3 studies (GS-US-320-0108 and GS-US-320-0110) 
evaluating tenofovir alafenamide (TAF) versus tenofovir diso-
proxil fumarate (TDF) for the treatment of chronic hepatitis B 
(CHB) in HBeAg+ and HBeAg- treatment-naïve or treatment-ex-
perienced adults . Methods: Patients were randomized 2:1 and 
stratified by HBV DNA and treatment status to receive TAF or 
TDF . Baseline (BL) resistance substitutions in HBV pol/RT were 
assessed using INNO-LiPA Multi-DR v2/3 assay . HBV pol/RT 
population sequencing was conducted for patients with ≥24 
weeks of treatment who experienced virologic breakthrough 
(VB) at Week 48 or discontinued with viremia (HBV DNA ≥69 

IU/mL) . VB was defined as HBV DNA ≥69 IU/mL after achiev-
ing <69 IU/mL or a ≥1 .0-log10 increase from nadir . Deep 
sequencing was conducted for VB patients with HBV DNA 
≥159 IU/mL . Phenotypic analysis using recombinant HBV in 
HepG2 cells was performed for VB patients who were adher-
ent to study drug (plasma drug levels) . Results: 1298 patients 
were randomized and treated (TAF: n=866; TDF: n=432) . At 
BL, the majority of patients harbored wild type pol/RT (89 .2%) . 
Of the patients with resistance substitutions (10 .8%), a higher 
percentage was seen in treatment-experienced patients 
(21 .6%) compared to treatment-naive patients (7 .6%) . After 
up to 48 weeks of treatment, a small and similar percentage 
of patients qualified for sequence analysis (TAF, 2 .8%; TDF, 
3 .2%) . In the TAF arm, 24 patients qualified: 15 patients had 
no change from BL, 4 were unable to be sequenced (UTS), 
and 5 had polymorphic site substitutions . In the TDF arm, 14 
subjects qualified: 6 patients had no change, 4 were UTS, 
2 had polymorphic site substitutions, and 2 had conserved 
site substitutions (rtQ67Q/H, rtQ288Q/stop) . VB was often 
associated with study drug nonadherence (TAF, 44%; TDF, 
62%) . Of the 16 patients who qualified for deep sequenc-
ing; 2 polymorphic substitutions were detected in 2 patients 
each (rtN123D, TAF n=1, TDF n=1; rtH124D, TAF n=2) and 
1 adefovir resistance-associated substitution was detected in 1 
patient (rtN236T, TDF n=1) . rtN236T was detected at a level 
of 14 .7% at Week 48; however, rtN236T was not observed at 
BL nor in visits preceding/following Week 48 and the patient 
resuppressed HBV DNA with continued treatment . No deep 
sequencing substitutions were associated with sustained VB, 
and 4 of 4 patients remaining on study achieved HBV DNA 
<69 IU/mL with continued treatment . Phenotypic analysis of 
10 patients (TAF n=6, TDF n=4) showed no reduction in sus-
ceptibility to TAF or tenofovir, respectively . Conclusion: No 
resistance to TAF was detected through Week 48 .
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Improved Renal Laboratory Parameters In CHB Patients 
Treated With TAF Compared With Tenofovir Disoproxil 
Fumarate (TDF)
Kosh Agarwal2, Norihiro Furusyo3, Kwan Soo Byun4, Jaeseok 
Hwang5, John F. Flaherty1, Kyungpil Kim1, Anuj Gaggar1, Mani 
Subramanian1, Maciej S. Jablkowski6, Alexey A. Yakovlev9, Huy 
N. Trinh7, Maria Buti8; 1Gilead Sciences, Foster City CA, CA; 
2Kings College Hospital NHS Trust, London, United Kingdom; 
3Kyushu Medical Center, Fukuoka, Japan; 4Internal Medicine, 
Korea University, Seoul, Korea (the Republic of); 5Keimyung Uni-
versity Dongsan Medical Center, Daegu, Korea (the Republic of); 
6Infectious and Liver Diseases, Oddziak Obserwacyjno-Zakazny, 
Lodz, Poland; 7Silicon Valley Research Institute, San Jose, CA; 
8Hospital Universitari Vall d’Hebron, Barcelona, Spain; 9Clinical 
Infectious Diseases Hospital n.a. S.P.Botkin, St. Petersburg, Russian 
Federation
Background: TDF treatment results in high rates of viral sup-
pression with no described resistance; however its use has 
been associated with declines in eGFR over time . Phase 3 
studies of TAF in CHB demonstrated lower declines in eGFR 
compared to TDF over 48 weeks of treatment . Here, we further 
characterize the clinical renal benefits of TAF compared to TDF . 
Methods: In two identically-designed Phase 3 studies of TAF 
(Study 110 in HBeAg positive and Study 108 in HBeAg nega-
tive patients), patients were randomized 2:1 to TAF 25 mg QD 
or TDF 300 mg QD, each with matching placebo, and treated 
for 96 weeks . After Week 96, patients receive open label TAF 
for 48 weeks . Renal parameters including eGFR calculated 
by Cockcroft-Gault and CKD-EPI were evaluated throughout 
the study period . Chronic kidney disease (CKD) staging was 
categorized according to the NKF KDOQI guidelines (Stage 
1: eGFR ≥ 90mL/min; Stage 2: eGFR 60-90 mL/min; Stage 3 
eGFR 30-59 mL/min) . Evaluated risk factors for kidney disease 
included older age (age ≥ 50) and comorbidities of hyperten-
sion (HTN), cardiovascular disease (CVD) and diabetes (DM) . 
Multivariate analysis was performed using backwards step-
wise approach . Results: Baseline demographics between TAF 
and TDF groups in both studies were generally balanced for 
risk factors for kidney disease . At week 48, patients treated 
with TAF had smaller changes in creatinine (median change 
0 .01 mg/dL for TAF and 0 .02 mg/dL for TDF; p=0 .012) and 
eGFRCG (median change -1 .2 mL/min for TAF and -5 .4 mL/min 
for TDF; p<0 .001) during 48 weeks of treatment . The number 
of patients who had >25% eGFRCG reductions was also greater 
in the TDF arm versus the TAF arm (14 .5% vs 8 .7%, p=0 .002) . 
Using stages of CKD, a higher percentage of patients treated 
with TDF had one or more stage worsening in renal function at 
Week 48 (10 .6% vs 6 .7%; p=0 .002; table) . Among patients 
at highest risk for kidney disease (older age and comorbidities 
of HTN, CVD or DM), significantly more TDF-treated patients 
had worsening of renal function compared to TAF-treated 
patients . Multivariate analysis of worsening renal function by 
CKD stage identified lower baseline eGFR, lower baseline 
BMI, and Age ≥ 50 as independent predictors . Conclusions: In 
patients with CHB, TAF therapy is associated with less effects 
on renal parameters compared with TDF treatment . The benefits 
of TAF may be particularly evident in patients at higher risk of 
eGFR decline .

% Patients with Chronic Kidney Disease Stage Changes

HTN, hypertension; CVD, cardiovascular disease; DM, diabetes
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Exploring Optimal Dosing Of Lonafarnib With Ritonavir 
For The Treatment Of Chronic Delta Hepatitis—Interim 
Results From The Lowr Hdv-2 Study
Cihan Yurdaydin1, Ramazan Idilman1, Cagdas Kalkan1, Fatih 
Karakaya1, Aysun Caliskan Kartal1, Onur Keskin1, Ersin Kara-
tayli1, Senem C. Karatayli1, A Mithat Bozdayi1, Christopher Koh2, 
Theo Heller2, Jeffrey Glenn3; 1Gastroenterology Section, Ankara 
University Medical School, Ankara, Turkey; 2Liver Diseases Branch, 
NIDDK, NIH, Bethesda, MD; 3Division of Gastroenterology and 
Hepatology, Stanford University School of Medicine, Stanford, CA
Background/Aims: Lonafarnib (LNF) is an oral prenylation 
inhibitor with demonstrated efficacy in patients infected with 
hepatitis delta virus (HDV) . This class of agents is known to 
be associated with gastrointestinal side effects . Results of 
the LOnafarnib With Ritonavir for HDV (LOWR HDV-1) study 
demonstrated that co-administering LNF with ritonavir (RTV), 
an inhibitor of LNF metabolism, increases the post-absorption 
levels of LNF, yielding greater efficacy with lower LNF doses 
compared to LNF monotherapy . The aim of LOWR HDV-2, a 
phase 2 dose-finding study, is to identify optimal combination 
regimens of LNF and RTV± PEG-IFNα with efficacy and toler-
ability for longer term dosing to induce clinically meaningful 
reductions in HDV RNA or enable HDV RNA clearance . Meth-
ods: 38 patients to date have been enrolled in 10 groups 
of decreasing doses of LNF in combination with RTV±PEG-
IFNα for 12 or 24 wks . Groups were divided into high dose 
LNF (≥75mg bid) and low dose LNF (≤50mg bid) . High dose 
groups (12 wks): LNF 100mg bid/RTV 100mg qd, n=3; LNF 
100mg bid/RTV 50mg bid, n=2; LNF 100mg qd/RTV 100mg 
qd, n=5; LNF 150mg qd/RTV 100mg qd, n=3; LNF 75mg 
bid/RTV 100mg bid, n=3 . Low dose groups (24 wks): LNF 
50mg bid/RTV 100mg bid, n=3; LNF 50mg bid/RTV 100mg 
bid/PEG-IFNα180mcg qw, n=3; LNF 50mg bid/RTV 100mg 
bid, with addition of PEG-IFNα180mcg qw at 12 wks, n=4; 
LNF 25mg bid/RTV 100mg bid, n=5; LNF 25mg bid/RTV 
100mg bid/PEG-IFNα 180mcg qw, n=7 . Biochemical param-
eters and quantitative serum HDV-RNA viral loads (VL) were 
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measured . To date, data from 33 of 38 subjects who have 
completed at least 12 wks of therapy was available for anal-
ysis . Results: There were significant GI-related side effects in 
the high dose groups, whereas the low dose groups exhibited 
good tolerability . Interim results reveal 16 of 27 (60%) subjects 
with baseline high ALT have normalized ALT at wk 12 . Mean 
VL declines at wk 12 with the LNF high dose groups was -1 .66 
log IU/mL (range -0 .08 to -3 .94) compared to the low dose 
groups’ mean of -2 .59 log IU/mL (range +0 .21 to -6 .91) . In 
the low dose groups, 7/19 (37%) became HDV-RNA negative, 
with 13/19 (68%) demonstrating HDV-RNA declines of greater 
than 2 logs at wk 12 . Conclusion: Treatment with LNF/RTV led 
to early decline in HDV-RNA in all patients . Low doses of LNF 
induced greater HDV-RNA VL declines compared to higher 
doses, likely due to better tolerability resulting in improved 
hepatic drug exposure . The majority of low dose patients have 
demonstrated HDV-RNA declines of greater than 2 logs at wk 
12, and over a third have already become HDV-RNA negative 
to date . These data support longer duration studies of low-dose 
LNF-based combinations .
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Comparison of the efficacy of entecavir and tenofovir 
monotherapy for the treatment of treatment -naïve 
patients with hepatitis B virus
Young Kul Jung1, Hyung Joon Yim1, Sang Jun Suh1, Oh Sang 
Kwon2, Yun Soo Kim2, Duck Joo Choi2, Ju H. Kim2; 1Korea Univ.
Ansan Hosiptal, Ansan, Korea (the Republic of); 2Internal Medi-
cine, Gachon Univ. Gil hospital, Incheon, Korea (the Republic of)
Backgrounds: Current treatment guidelines recommend either 
entecavir (ETV) or tenofovir (TDF) as first line treatment for man-
agement of chronic hepatitis B patients given their high anti-
viral potency, favorable tolerability profile, and high genetic 
barriers to the development of antiviral resistance . However, 
it is not clear whether the efficacy reported from head-to-head 
trial is similar to the outcomes seen in routine practice . Aim 
: Our aim is to investigate the treatment outcomes of antivi-
ral therapy in a clinical practice . Methods: We conducted a 
prospective cohort study of 130 treatment-naïve patients who 
started either ETV or TDF by randomization manner between 
Januanry 2013 and December 2014 . Primary endpoint was 
complete viral suppression rate (HBV DNA real-time PCR < 
20 IU/mL) at 12 month after treatment . Results: Total 130 
CHB patients were enrolled and randomized in both group . 
However, 15 patients were dropped by any lesion and 104 
patients (80%) were remain at 12 months . The majority of 
patients in both ETV and TDF group were male (73%), HBeAg 
negative (60%), and non-cirrhotic patients (52%) . Pretreatment 
serum ALT, HBV DNA level, bilirubin, and albumin level were 
similar between two groups (p=n .s .) . At treatment 12 months, 
both group achieved similar complete virological response: 
85% vs . 86%, respectively (p=0 .26) . Biochemical response 
is also similar: 95% vs . 96%, respectively (p=0 .3) . Among 
HBeAg positive patients, 6 patients showed HBeAg loss ( 2 
patients in ETV, 4 in TDF) and 2 patients achieved HBeAg 
seroconversion (1 at ETV, 1 at TDF) . 3 patients experienced 

side effect and stopped medication (1 at ETV, 2 at TDF) . How-
ever, there was no serious side effect during treatment period . 
Conclusions: Treatment-naïve CHB patients treated with either 
ETV or TDF achieved a similar rate of complete virological and 
biochemical response at 12 months . However, drop rate was 
slightly high regardless of drug and attention to medication 
adherence is needed in a clinical practice .
Disclosures:
The following people have nothing to disclose: Young Kul Jung, Hyung Joon Yim, 
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High Rate of HBsAg Loss After Peginterferon Based 
Combination Treatment for Chronic Hepatitis B Patients: 
Results After 5 Years of Follow-up 
Femke Stelma1, Meike H. van der Ree1, Martine W. Peters1, Louis 
Jansen1, Annikki de Niet1, Harry L. Janssen2,3, Hans L. Zaaijer4, R 
B. Takkenberg4, Hendrik W. Reesink4; 1Department of Gastroen-
terology and Hepatology, Academic Medical Center, Amsterdam, 
Netherlands; 2Department of Gastroenterology and Hepatology, 
Erasmus Medical Centre, Amsterdam, Netherlands; 3Toronto Cen-
tre for Liver Disease, Toronto Western & General Hospital, Uni-
versity Health Network, Toronto, ON, Canada; 4Department of 
Virology, Academic Medical Center, Amsterdam, Netherlands
Background and aims Combining peginterferon alfa-2a 
(pegIFN) with a nucleotide analogue can result in higher rates 
of HBsAg loss than either therapy given alone . However, the 
long term sustainability of HBsAg loss upon such treatment 
regimens is not well known . In this study we investigated the 
5-year outcome in chronic hepatitis B (CHB) patients treated 
with pegIFN and adefovir combination therapy . Methods In 
the initial study, 92 CHB patients were included . At baseline, 
patients (44 HBeAg positive, 48 HBeAg negative) had HBV 
DNA levels > 100,000 c/mL (17,182 IU/mL) and elevated 
ALT levels or histological signs of active hepatitis . Patients were 
treated for 48 weeks with pegIFN alfa-2a 180 mcg/week and 
10 mg adefovir dipivoxil daily . During long term follow-up, rou-
tine check-up and laboratory testing was performed yearly . At 
year 5 of follow-up 70 (32 HBeAg positive, 38 HBeAg nega-
tive) patients were still included . Results At year 5, 19% (6/32) 
of HBeAg positive patients and 16% (6/38) of HBeAg nega-
tive patients had HBsAg loss, no sero-reversion was observed . 
The 5-year cumulative Kaplan-Meier estimate for HBsAg loss 
was 17 .2% for HBeAg positive patients and 19 .3% for HBeAg 
negative patients (Figure) . Of the 16 patients who lost HBsAg, 
12 patients reached end of follow-up; 2 died and 2 were lost 
to follow up . 14/16 patients who lost HBsAg had positive anti-
HBs antibodies (>10 IU/L) . At the end of 5 years follow-up, 
2/32 HBeAg positive patients and 5/38 HBeAg negative 
patients had a durable combined response (HBV DNA <2,000 
IU/mL with ALT normalization and HBeAg negativity excluding 
retreated patients and patients with HBsAg loss) . The cumula-
tive Kaplan-Meier estimate for retreatment was 60% of patients 
at year 5 . Conclusion At year 5 of follow-up, 17-19% of CHB 
patients treated with pegIFN based combination therapy had 
HBsAg loss and 88% of these had developed anti-HBs antibod-
ies . PegIFN based combination treatment can lead to a durable 
functional cure in patients with chronic hepatitis B .
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Initial Follow Up Results from the REP 301 Trial: Safety 
and Efficacy of REP 2139-Ca and Pegylated Interferon 
Alpha-2a in Caucasian Patients with Chronic HBV / 
HDV Co-infection
Michel Bazinet1, Victor Pantea2, Valentin Cebotarescu2, Lilia Coju-
hari3, Paulina Jimbei3, Jeffrey Albrecht4, Peter Schmid4, Adalbert 
Krawczyk5, Hadi Karimzadeh6, Michael Roggendorf6, Andrew 
Vaillant1; 1Replicor Inc., Montreal, QC, Canada; 2Department of 
Infectious Diseases, N. Testemitanu State University of Medicine 
and Pharmacy, Chisinau, Moldova (the Republic of); 3Toma Cio-
rba Infectious Clinical Hospita, Chisinau, Moldova (the Republic 
of); 4National Genetics Institute, Los Angeles, CA; 5Institute for 
Virology, Universitätsklinikum Essen, Essen, Germany; 6Institute 
for Virology, Technische Universität München, Munich, Germany
HBV / HDV co-infection represents a significant unmet medi-
cal need, causes rapid progression of liver disease and has 
no approved therapy . The nucleic acid polymer (NAP) REP 
2139 blocks HBsAg release and can eliminate serum HBsAg 
in chronic HBV and HBV / HDV co-infection . In the ongoing 
phase II proof-of-concept REP 301 protocol (NCT02233075), 
the safety and antiviral efficacy of REP 2139-Ca in combina-
tion with pegylated interferon alpha 2a (peg-INF) is being eval-
uated in 12 Caucasian patients with HBV / HDV co-infection . 
Updated safety and efficacy data and initial follow-up results 
from this trial will be presented . Patients received 500mg REP 
2139-Ca (calcium chelate complex) once weekly for 15 weeks 
by IV infusion, followed by combined therapy for 15 weeks 
with a reduced dose of 250mg REP 2139-Ca with peg-INF 
(180ug SC qW) . Patients then transitioned to 33 weeks of peg-
INF monotherapy . HDV RNA, HBV DNA, HBsAg and anti-HBs 
are followed every two weeks using standard assays (Robo-
gene RT-PCR, Abbott RealTime HBV, Abbott Architect) . Initial 
follow up evaluations are scheduled 4, 12 and 24 weeks fol-
lowing cessation of all treatment . REP 2139-Ca monotherapy 
achieved HBsAg reductions > 5 logs in 6 patients (all < 1 IU 
/ ml), ~3 logs in three patients and ~0 .5 – 1 .5 logs in three 

patients . After removal of REP 2139-Ca and continuation of 
peg-INF, serum HBsAg levels rebounded only in the 6 patients 
with serum HBsAg > 1 IU / ml . During therapy, HDV RNA 
became undetectable in ten patients . In two patients with poor 
reduction in HBsAg, HDV RNA rebounded several weeks after 
removal of REP 2139-Ca . Rapid elevations of serum anti-HBs 
titers (5000 - 80000 mIU / ml) and the development of liver 
flares were observed with peg-INF exposure only in patients 
with serum HBsAg < 1 IU / ml at the start of peg-INF . Six 
patients have currently reached 12 weeks of follow up and 
in those who achieved HBsAg loss and substantial titers of 
anti-HBs at the end of treatment (4 / 6), are all maintaining 
control of infection 12 weeks off treatment (HBsAg < 0 .01 IU 
/ ml, maintenance of anti-HBs titers, HDV RNA undetectable 
and HBV DNA < 10 IU/ml) . Patients receiving REP 2139-Ca 
in combination with peg-IFN can achieve clearance of HBsAg 
and HDV RNA and develop substantial titers of anti-HBs with 
the introduction of peg-INF . Reductions in serum HBsAg < 1 
IU / ml may be associated with improved antiviral effect of 
peg-INF . 12 week follow up data after removal of all treatment 
shows that HBsAg loss may be correlated with the mainte-
nance of suppression of HDV RNA, illustrating the potential of 
REP 2139-Ca based combination therapy for the treatment of 
chronic HBV / HDV co-infection .
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LUNAR™-HBV, a UNA Oligomer Combination for the 
Treatment of Chronic Hepatitis B Virus Infection
Christine Esau1, Pattraranee Limphong1, Kiyoshi Tachikawa1, 
James McSwiggen2, Wendy Taylor1, Michael Figa1, Priya Kar-
mali1, David B. Smith3, Tse-l Lin3, Leonid Beigelman3, Pad 
Chivukula1; 1Arcturus Therapeutics, San Diego, CA; 2McSwiggen 
and Associates Biotech Consulting, Boston, MA; 3Alios BioPharma, 
San Francisco, CA
Introduction: Chronic hepatitis B virus (HBV) infection affects 
more than 240 million people and is a major cause of liver 
disease worldwide . RNA interference (RNAi) targeting of viral 
mRNA is a promising approach to reduce HBsAg expression 
and reactivate the immune system against HBV . Lipid-en-
abled and Unlocked Nucleic Acid RNA delivery technology, 
LUNAR™, is a novel biodegradable nanoparticle with excel-
lent safety profile, which can deliver HBV-targeting unlocked 
nucleomonomer agent (UNA) oligomers effectively to hepato-
cytes . Here we report identification of a potent combination of 
three UNA oligomers capable of targeting all viral transcripts 
and cover all HBV genotypes . Methods: 7845 HBV genome 
sequences obtained from public databases were used in the 
analysis of genotype coverage . Anti-HBV activity in vitro was 
monitored after transfection of UNA oligomers into Hep3B cells 
expressing a psiCHECK-2 luciferase reporter containing the 
HBV genotype A2 sequence, or in primary human hepatocytes 
infected with genotypes Ae, Bj, C or D . The antiviral activity of 
the UNA oligomers separately and in combination was eval-
uated in two mouse models of HBV infection using LUNAR 
lipid nanoparticle delivery: the HBV-infected PXB Mouse, a 
chimeric-mouse model with humanized liver, and an AAV-HBV 
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mouse model . Results: The three lead UNA oligomers in the 
LUNAR-HBV combination had IC50 values of 63pM, 26pM, 
and 7pM in the HBV luciferase reporter assay . Transfection 
of 15nM LUNAR-HBV reduced secreted HBsAg levels by 80% 
in HBV-infected primary human hepatocytes . In an AAV-HBV 
mouse model, LUNAR-HBV reduced serum HBsAg by up to 
3 .0 log10, serum HBV DNA by 3 .0 log10, and serum HBeAg 
by 2 .0 log10 from baseline . In the HBV-infected PXB-Mouse, 
LUNAR-HBV reduced serum HBsAg by up to 1 .7 log10, serum 
HBV DNA by 1 .2 log10, and serum HBeAg by 1 .1 log10 . Con-
clusion: LUNAR-HBV is a combination of three UNA oligomers 
that targets all HBV transcripts and covers all publicly available 
HBV sequences, the most comprehensive HBV genotype cover-
age reported for a single agent to date . LUNAR-HBV showed 
potent anti-HBV activity in HBV-infected human hepatocytes 
and in two mouse models of HBV infection . The combination 
of three UNA oligomers also minimizes possibility for viral 
resistance . LUNAR-HBV has potential to be a cornerstone of a 
new generation of HBV therapies, based on its potent reduction 
of HBsAg and other viral products and potential to reactivate 
antiviral immunity .
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HBV Core Assembly Modulators Block Antigen Produc-
tion when Present during Infection, but not during Per-
sistent Infection
Angela M. Lam1, Suping Ren1, Christine Espiritu1, Robert Vogel1, 
Vincent Lau1, Scott Kuduk2, Lalo Flores1, Klaus Klumpp1; 1Biology, 
Novira Therapeutics, part of the Janssen Pharmaceutical Compa-
nies, Doylestown, PA; 2Chemistry, Novira Therapeutics, part of the 
Janssen Pharmaceutical Companies, Doylestown, PA
Background: HBV core protein has multiple essential functions 
in the HBV life cycle to enable chronic infection . It is therefore 
an important target for antiviral drug development . Compounds 
targeting the core protein interfere with capsid assembly, RNA 
encapsidation, DNA replication, and production of HBV DNA 
and RNA-containing particles . Here we describe the effect of 
core assembly modulators on viral antigen and HBV RNA in dif-
ferentiated HepaRG cells during infection and after the estab-
lishment of persistent infection . Methods: HepaRG cells were 
treated with either core assembly modulators from different 
chemical classes (Bay 41-4109, NVR 3-1983, NVR 26-0617) 
or nucleoside analogs (Tenofovir DF, Lamivudine) at the time of 
HBV infection or after infection . HBV DNA and HBV RNA were 
monitored by Quantigene assays . HBsAg was determined by 
using a chemiluminescence-based immunoassay . Interaction 
of core assembly modulators with recombinant core proteins 
was examined by electron microscopy, and protein stability 
changes were monitored by thermal shift assays . Results: Inhi-
bition of intracellular HBV RNA, HBsAg, HBV DNA, and HBV 
RNA particles production were observed when HepaRG cells 
were treated with core assembly modulators at the time of HBV 
infection . Treatment of persistently infected HepaRG cells with 
core assembly modulators suppressed HBV DNA and RNA 
particles production, but did not inhibit HBsAg and intracellular 
HBV RNA . Efficiencies against HBV DNA replication remained 
similar, whether core assembly modulators were added at the 

time of infection or after establishment of persistent infection . 
However, higher concentrations of compounds were required 
to inhibit HBsAg and intracellular total HBV RNA transcripts 
to similar efficiencies, when compared to HBV DNA . In order 
to evaluate the effect of core assembly modulators on core, 
interaction of these compounds with recombinant core pro-
teins were examined by electron microscopy and thermal shift 
assays . Results indicate that core assembly modulators stabilize 
core, with or without inducing a change in the morphology 
of the assembled capsids . Unlike core assembly modulators, 
nucleoside analogs only blocked HBV DNA production but not 
HBsAg or HBV RNA, regardless of time of treatment . Conclu-
sions: Results from the current study indicate that core assembly 
modulators inhibit HBV antigen and HBV RNA, in addition to 
HBV DNA and RNA particles production, when present during 
the early steps of infection . This effect can be due to core 
assembly modulators interfering with cccDNA formation from 
rcDNA encapsidated within assembled capsids .
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Safety and Efficacy of GS-9620 in Virally-Suppressed 
Patients with Chronic Hepatitis B
Harry L. Janssen2, Maurizia R. Brunetto3, Yoon Jun Kim4, Carlo 
Ferrari5, Benedetta Massetto1, Anh-Hoa Nguyen1, Anuj Gaggar1, 
Mani Subramanian1, Eric M. Yoshida6, Sang Hoon Ahn7, Naoky 
CS C. Tsai8, Scott Fung2, Edward J. Gane9; 1Gilead Sciences, 
Foster City CA, CA; 2University Health Network, Toronto, ON, 
Canada; 3Azienda Ospedaliera Universitaria Pisana, Pisa, Italy; 
4Seoul National University Hospital, Seoul, Korea (the Republic 
of); 5Department of Infectious Diseases, University of Parma, Italy, 
Parma, Italy; 6University of British Columbia, Vancouver, BC, Can-
ada; 7College of Medicine, Yonsei University, Seoul, Korea (the 
Republic of); 8Univ Hawaii SOEST, Honolulu, HI; 9Auckland Clini-
cal Studies, Auckland, New Zealand
Background: GS-9620 is an oral agonist of Toll like receptor-7 
(TLR-7) designed for presystemic activation of TLR7 to minimize 
systemic exposure and subsequent side effects from GS-9620 
or induced cytokines . Here, we evaluated GS-9620 in CHB 
patients who are suppressed on antiviral treatment . Methods: 
In this multicenter phase 2 study, 156 patients were enrolled in 
3 cohorts evaluating 4 weeks (Cohort A), 8 weeks (Cohort B), 
or 12 weeks (Cohort C) of treatment . Patients in each cohort 
were randomized to receive once-weekly placebo or 1, 2 
or 4mg GS-9620 respectively . 52 patients were enrolled in 
Cohort A, 57 in Cohort B, and 53 in Cohort C, all of whom 
were non-cirrhotic with HBV DNA <29 IU/mL at screening . 
Quantitative serum HBsAg (Abbott Architect Assay) decline 
from baseline was measured at Week 24 by least squares 
mean . Peripheral blood evaluation for cytokines and ISGs tran-
scripts were performed throughout the dosing period . Safety 
assessments include monitoring of adverse events, laboratory 
abnormalities including hepatic flares, and virologic break-
through . Results: Baseline demographics were similar across 
all groups and cohorts; Cohorts were 68%-81% male, 45%-
88% Asian, 19%-25% HBeAg positive, 86%-95% receiving 
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TDF or entecavir, and with baseline mean HBsAg levels of 3 .0 
log10 IU/mL . Among GS-9620 treated patients in Cohorts A, 
B and C: grade 3 or 4 adverse events (AEs) were observed 
in 6%, 0%, and 9% of patients respectively; adverse events 
leading to discontinuation were observed in 0%, 2% and 4% 
respectively; serious AEs were observed in 4%, 0%, and 4% 
respectively and grade 3 of 4 lab abnormalities were observed 
in 9%, 5% and 9% respectively . Adverse events did not show 
dose dependency across cohorts (table) . ISG15 induction was 
higher with increasing dose strength of GS-9620 (table) and 
was consistent in induction after repeated dose . Consistent 
with a pre-systemic mechanism of action, no dose-dependent 
induction of interferon-alpha was observed . No patients had 
HBeAg loss or HBsAg loss . HBsAg changes were minimal in 
all cohorts, with no patients having greater than 0 .5 log10 
declines in HBsAg at Week 24 in any GS-9620 treated arms . 
Conclusions: GS-9620 was safe and well-tolerated in CHB 
patients . Consistent dose-dependent pharmacodynamic induc-
tion of ISGs was demonstrated though this did not result in 
significant HBsAg decline . Further evaluation is underway in 
CHB patients not currently on treatment .
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Features of the metabolic syndrome are associated with 
lack of serum ALT normalization during therapy for 
chronic hepatitis B
Scott Fung2, Hiroshi Yatsuhashi3, Won Young Tak4, Mustafa K. 
Celen5, John F. Flaherty1, Kyungpil Kim1, Robert P. Myers1, Mani 
Subramanian1, Stephen D. Ryder6, Manoj Sharma7, Mindie H. 
Nguyen8; 1Gilead Sciences, Inc., Foster City, CA; 2University of 
Toronto, Toronto, ON, Canada; 3National Hospital Organiza-
tion Nagasaki Medical Center, Nagasaki, Japan; 4Kyungpook 
National University Hospital, Daegu, Korea (the Republic of); 
5Dicle University, Diyabakir, Turkey; 6Nottingham University Hos-
pitals NHS Trust, Nottingham, United Kingdom; 7Institute of Liver 
and Biliary Sciences, New Delhi, India; 8Stanford University Med-
ical Center, Palo Alto, CA
Background: Despite complete suppression of HBV DNA 
with antiviral agents, serum alanine aminotransferase (ALT) 
levels fail to normalize in some patients with chronic hepati-
tis B (CHB) . Our objective was to evaluate factors associated 
with persistent ALT elevation during treatment with tenofovir 
alafenamide (TAF) or tenofovir disoproxil fumarate (TDF) . 
Methods: Adults with CHB enrolled in two Phase 3 studies 
of TAF 25 mg QD vs . TDF 300 mg QD (Study GS-US-320-
0108 in HBeAg- and GS-US-320-0110 in HBeAg+ subjects) 
were included . Rates of ALT normalization at Weeks 12 and 
48 were determined using reference ranges recommended 
by AASLD (≤19 U/L for women, ≤30 for men) . A sensitivity 
analysis examined ALT normalization according to central 
laboratory (Covance) criteria (<69 yrs: ≤34 U/L for women, 
≤43 for men; ≥69 yrs: ≤32 U/L for women, ≤35 for men) . 
Associations between host, viral and treatment-related factors, 
including virologic suppression (HBV DNA <29 IU/mL; Roche 
COBAS Taqman), with persistent ALT elevation at Week 48 
were determined using logistic regression . Results: Based on 
AASLD criteria, 1,276 of 1,301 subjects (98%) had abnor-
mal baseline (BL) ALT . Median BL ALT and HBV DNA were 
82 U/L (IQR 56-126) and 7 .4 log10 IU/mL (IQR 5 .8-8 .3), 
respectively . Compared with patients treated with TDF, ALT 
normalization by AASLD criteria at Week 12 (11% vs . 18%; 
P=0 .003) and Week 48 (36% vs . 49%; P<0 .001) were more 
common among patients treated with TAF . Similarly, ALT nor-
malization by central laboratory criteria was greater in TAF 
vs . TDF-treated subjects at Week 12 (43% vs . 35%; P=0 .015) 
and Week 48 (78% vs . 72%; P=0 .012) . Patients with elevated 
ALT at Week 48 had a higher prevalence of overweight (45% 
vs . 29%; P<0 .001), hypertension (15% vs . 10%; P=0 .007), 
dyslipidemia (11% vs . 6%; P=0 .003), and diabetes (8% vs . 
5%; P=0 .062) compared with those with normal ALT . In a 
multivariate analysis, TAF treatment (odds ratio [OR] 0 .60; 
95% CI 0 .44-0 .82; P=0 .002) and virologic suppression (OR 
0 .33; 0 .22-0 .49; P<0 .001) were associated with a lower like-
lihood of ALT elevation at Week 48 . Additional independent 
predictors of ALT elevation included female sex (OR 1 .79; 
1 .29-2 .47; P<0 .001), higher BMI (OR 1 .14; 95% CI 1 .09-
1 .19; P<0 .001), diabetes (OR 2 .27; 1 .11-4 .63; P=0 .024), 
cirrhosis (OR 2 .64; 1 .53-4 .57; P<0 .001), and lower BL ALT 
(OR 0 .995; 95% CI 0 .993-0 .997; P<0 .001) . Conclusions: In 
patients with CHB, treatment with TAF compared with TDF is 
associated with a greater likelihood of ALT normalization inde-
pendent of virologic suppression . Patients with metabolic risk 
factors are less likely to normalize ALT, which could occur due 
to underlying hepatic steatosis .
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1853
Low serum HBsAg level predicts HBsAg seroclearance 
and sustained response in chronic hepatitis B after stop-
ping oral NUCs
Apinya Leerapun, Piyakiat Pinyomahakul, Phuripong Kijdam-
rongthum, Taned Chitapanarux, Satawat Thongsawat; Internal 
Medicine, Chiang mai university, Chiangmai, Thailand
Background and Aims: The current international guidelines for 
management of chronic hepatitis B (CHB) have no clear consen-
sus on when to stop treatment after long-term oral nucleos(t)ide 
analogs (NUCs) therapy, as the ideal endpoint of HBsAg sero-
clearance is rarely achieved, and relapse rate was very high . In 
our patient cohort, we observe a group of persistent low HBsAg 
level after long term treatment, so we choose to stop NUCs 
in this patient group and follow to see their responses . Meth-
ods: A total of 77 chronic hepatitis B patients (35 HBeAg-pos-
itive and 42 HBeAg-negative at treatment starting point) who 
received long-term oral NUCs for 61 .86 ± 25 .82 months with 
HBeAg loss, normal ALT, undetectable HBV DNA, and HBsAg 
level less than 3 logs IU/ml for more than 12 months, were 
recruited . We stopped oral NUCs in all patients and did a 
close follow up for at least 12 months . Sustained response is 
defined as persistent normal ALT, HBV DNA less than 2,000 
IU/ml, and no increase of HBsAg level . Results: After 12 
months of follow up, 13% (10 of 77 patients), had cumulative 
incidence of HBsAg seroclearance . For the remaining 67, half 
(38 of 67, 56 .7%) had sustained response . Retreatment rate is 
significant higher in HBeAg-positive CHB who achieved only 
HBe-loss, but not HBe-seroconversion (P<0 .001) . Serum HBsAg 
level less than 2 logs IU/ml at the end of treatment correlated 
well with a chance for of HBsAg seroclearance (multivariate 
analysis HR=1 .57, 95%CI=1 .21-2 .03, P=0 .001) . Type of 
NUCs had no association with HBsAg seroclearance and sus-
tained response . Conclusions: A persistently low HBsAg level 
can predict off-treatment durability in both HBeAg-positive who 
achieved HBe-seroconversion, and HBeAg-negative patients 
with long term NUCs therapy . Treatment stopping consider-
ation is worthwhile in such patient group .

Figure Percentages of sustained response and HBsAg loss
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The effects of non-alcoholic fatty liver disease on liver 
fibrosis in chronic hepatitis B patients on nucleoside 
analogue therapy: results from a matched-case control 
study.
Rex W. Hui, Wai-Kay Seto, Sze Hang Kevin Liu, Ka-Shing Cheung, 
Lung-Yi Mak, James Fung, Danny Wong, Ching-Lung Lai, Man-
Fung Yuen; Medicine, The University of Hong Kong, Queen Mary 
Hospital, Hong Kong, Hong Kong
Background The potential synergistic effect of non-alcoholic 
fatty liver disease (NAFLD) and chronic hepatitis B (CHB) on 
hepatic fibrosis has not been well-investigated . Liver stiffness 
(LS) and controlled attenuation parameter (CAP) are non-in-
vasive methods to quantify hepatic fibrosis and steatosis 
respectively . This study aims to use LS and CAP to determine 
the effect of NAFLD on fibrosis in CHB patients on long-term 
nucleoside analogue (NA) therapy . Methods From December 
2014 onwards, we recruited CHB patients on NA therapy and 
without concomitant hepatitis C or alcoholic liver disease . Liver 
biochemistry, serum hepatitis B virus (HBV) DNA and metabolic 
parameters were measured . Recruited patients underwent LS 
and CAP measurements using transient elastography (Fibros-
can, Echosens, Paris) . Significant fibrosis was defined using the 
European Association for the Study of the Liver guidelines (≥9 
kPa for patients with normal alanine aminotransferase) . Meta-
bolic syndrome was defined using the International Diabetes 
Federation criteria . CHB patients with significant fibrosis and 
without significant fibrosis (controls) were matched according 
to age, sex, NA type and duration of treatment in a 1:3 ratio . 
Results 568 CHB patients (mean age 57 .3 years, 73 .2% male, 
90 .5% hepatitis B e-antigen negative) were recruited, with 142 
fibrosis patients and 426 controls . Median duration of NA 
therapy was 76 .7 months (range 6-213 months) . There was 
no difference in the proportion of patients with undetectable 
HBV DNA between fibrosis patients and controls (92 .3% vs 
92 .5%, p=0 .938) . Patients with significant fibrosis, when com-
pared to controls, had significantly higher CAP (255 dB/m vs 
240 dB/m, p=0 .009), HbA1c (6 .0% vs 5 .7%, p<0 .001) and 
body-mass index (BMI) (25 .0 kg/m2 vs 23 .8 kg/m2, p=0 .001) 
and significantly lower platelet count (135 vs 192 x 109/L, 
p<0 .001) . Patients with significant fibrosis were also more 
likely to have metabolic syndrome, central obesity and raised 
fasting glucose when compared with controls (all p<0 .05) . In 
multivariate analysis, CAP, raised fasting glucose and BMI 
were independently associated with significant fibrosis (odds 
ratio 1 .005, 2 .233 and 1 .116 respectively, all p<0 .05), while 
platelet count was inversely associated with significant fibrosis 
(odds ratio 0 .982, p<0 .001) . Conclusion Steatosis and meta-
bolic abnormalities were independent predictors of significant 
fibrosis, implying that they could contribute to the persistence 
of fibrosis in CHB patients on NA therapy . Identification and 
management of NAFLD and metabolic conditions in on-treat-
ment CHB patients may potentially assist regression of hepatic 
fibrosis .
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1855
Intrahepatic persistence of hepatitis B virus covalently 
closed circular DNA (cccDNA) after 3 to 5 years of tel-
bivudine therapy for chronic hepatitis B (CHB)
Fanny Lebossé1,2, Maelle Locatelli1,3, Barbara Testoni1,3, Kamal 
A. Hamed4, Fabien Zoulim1,2; 1INSERM U1052- Cancer Research 
Center of Lyon (CRCL), Lyon, France; 2Department of Hepatology, 
Croix Rousse hospital, Hospices Civils de Lyon, Lyon, France; 3Uni-
versity of Lyon, UMR_S1052, CRCL, Lyon, France; 4Novartis Phar-
maceuticals Corporation, East Hanover, NJ
cccDNA is the key viral genomic form responsible for the 
persistence of HBV infection and for virological relapse after 
treatment cessation . Currently, there is still no real consensus 
on stopping rules for therapy . Data on intrahepatic levels of 
cccDNA after long-term therapy with nucleos(t)ide analogues 
and its relationship with serological evolution are still missing . 
In this respect, we studied 56 patients with CHB, 37 HBeAg+ 
and 19 HBeAg-, who were enrolled in a 5-year telbivudine 
trial . The mean duration of therapy was 234 weeks and liver 
biopsies were collected at the end of treatment . Intrahepatic 
total HBV DNA, cccDNA, and pre-genomic (pg)RNA were 
assessed by FRET-specific qPCR . Samples negative for quan-
tifiable cccDNA were further analyzed by rolling circle ampli-
fication (RCA) followed by HBV-specific PCR and Southern 
blotting . 47 CHB patients, who were untreated at the time of 
liver biopsy, served as control group . Long-term telbivudine 
treatment resulted in profound serum HBV DNA suppression 
(median of 5 .5x100 IU/mL), with half of the patients reaching 
undetectability . At end of treatment, 28 patients had HBeAg 
loss, 15 achieved HBeAg seroconversion and 2 experienced 
HBsAg loss . Very low levels of intrahepatic total (t)HBV DNA 
(0 – 2 .24 copies/cell) and pgRNA (0 .07 – 0 .58 relative quan-
tity/housekeeping gene) were detected in the treated cohort 
as compared to 0-589 .3 copies/cell and 0 .01-20314 relative 
quantity, respectively, in the control cohort . 38/56 telbivu-
dine-treated patients had undetectable cccDNA by FRET-qPCR, 
while the remaining 17 showed cccDNA ranging from 0 .062 
to 0 .916 copies/cell . RCA assay detected cccDNA in 28 out of 
the 38 qPCR-negative samples . The 10 patients with negative 
cccDNA by both qPCR and RCA showed detectable levels of 
intrahepatic tHBV-DNA and pgRNA by qPCR . No differences 
in cccDNA presence were found between patients with HBeAg 
loss and/or seroconversion . cccDNA was detectable with RCA 
method in both patients who experienced HBsAg loss . Interest-
ingly, pgRNA levels did not differ significantly between cccD-
NA-positive or -negative telbivudine-treated patients (median of 
0 .273 and 0 .197 relative quantity, respectively, p-value=ns), 
in contrast to the control cohort (median of 409 .3 and 0 .05 
relative quantity, respectively, p-value <0 .0001) . These results 
provide evidence for the persistence of intrahepatic cccDNA 
despite long-term telbivudine therapy and confirm the need for 
more sensitive cccDNA quantification methods, especially at a 
single-cell level .
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Comparison Of Markers Of Bone Turnover Demon-
strates Less Changes In CHB Patients Receiving Tenofovir 
Alfenamide (TAF) Compared with Tenofovir disoproxil 
fumarate (TDF)
Wan-Long Chuang2, Wai-Kay Seto3, Tetsuro Inokuma4, Fusao 
Ikeda5, Teresa A. Santantonio6, John F. Flaherty1, Kyungpil Kim1, 
Anuj Gaggar1, Mani Subramanian1, François Habersetzer7, 
Alnoor Ramji8, Shrikant Mukewar9, Henry Lik-Yuen Chan10, Mau-
rizia R. Brunetto11; 1Gilead Sciences, Foster City CA, CA; 2Inter-
nal Medicine, Kaohsiung Medical University Chung-Ho Memorial 
Hospital, Kaohsiung, Taiwan; 3Queen Mary Hospital, Hong Kong, 
Hong Kong, Hong Kong; 4Department of Gastroenterology, Kobe 
City Medical Center General Hospital, Kobe, Japan; 5Okayama 
University Hospital, Okayama, Japan; 6Ospedali Riuniti Azienda 
Ospedaliera Universitaria di Foggia, Foggia, Italy; 7Hopital Civil 
de Strasbourg, Strasbourg, France; 8Gastrointestinal Research 
Institute (GIRI), Vancouver, BC, Canada; 9Midas Multispecialty 
Hospital, Nagpur, India; 10Department of Medicine & Therapeu-
tics, Prince of Wales Hospital, Hong Kong, Hong Kong; 11UO 
Epatologia, Azienda Ospedaliera Universitaria Pisana, Pisa, Italy
Background: TAF, a novel prodrug of tenofovir (TFV), is more 
stable in plasma and more efficiently delivers TFV into lymphoid 
cells and hepatocytes at lower systemic TFV exposures than 
TDF . Phase 3 studies of TAF in CHB demonstrated less bone 
effects compared to TDF over 48 weeks of treatment . Here, we 
explore changes in biomarkers of hip and spine BMD in total 
populations and in populations at high risk for osteoporosis . 
Methods: In two identically-designed Phase 3 studies of TAF 
(Study 110 in HBeAg+ and 108 in HBeAg- patients), patients 
were randomized 2:1 to TAF 25 mg QD or TDF 300 mg 
QD, each with matching placebo . In addition to dual energy 
X-ray absorptiometry (DXA) scans, we measured markers of 
bone formation (procollagen type 1 N-terminal propeptide 
(P1NP), osteocalcin (OC), bone-specific alkaline phosphatase 
(BsAP)), a marker of bone resorption, collagen type 1 cross-
linked C-telopeptide (CTX), and parathyroid hormone (PTH), a 
marker of bone metabolism . Correlations between biomarker 
changes and BMD changes at Week 48 were calculated using 
Spearman Correlation coefficients . Results: Changes in bone 
biomarkers at Week 48 were generally correlated with one 
another with the exception of parathyroid hormone . Markers 
of bone formation (P1NP, OC, BsAP) generally correlated with 
each other (correlation coefficient 0 .42-0 .62; all with p<0 .001) 
better than the resorption marker CTX (correlation coefficient 
0 .35-0 .50; all with p<0 .001) . The highest correlation between 
biomarkers was between P1NP and OC (correlation coefficient 
0 .62; p<0 .001) with PTH having correlation coefficients below 
0 .1 with all other biomarkers . Correlating bone biomarkers 
with BMD decline in the combined dataset demonstrated that 
P1NP and OC had the highest correlation with BMD decline 
in the hip or spine (correlation coefficients -0 .28 to -0 .25; all 
with p<0 .001) . Those patients with greater changes in bone 
biomarkers also demonstrated higher percentage bone mineral 
density decline by DXA at Week 48 (Table) with TDF-treated 
patients having greater declines in BMD compared to TAF 
treated patients . Conclusions: Markers of bone turnover appear 
well-correlated with each other and with BMD changes in the 
hip and spine . Bone biomarkers appear to be a surrogate for 
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BMD changes in CHB patients over a 48 week period with less 
changes seen with TAF compared to TDF treatment .

Hip BMD Mean % Change at Week 48 

Q=Quartile
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Correlation of early biochemical and virologic responses 
during oral antiviral therapy for chronic hepatitis B
Maurizia R. Brunetto2, Sang Hoon Ahn3, Ting-Tsung Chang4, Seng 
Gee Lim5, Adrian Streinu-Cercel6, John F. Flaherty1, Kyungpil Kim1, 
Robert P. Myers1, Anuj Gaggar1, Mani Subramanian1, Wendy 
Cheng7, Dr. Magdy Elkhashab8, Namiki Izumi9; 1Gilead Sciences, 
Foster City CA, CA; 2UO Epatologia, Azienda Ospedaliera Univer-
sitaria Pisana, Pisa, Italy; 3College of Medicine, Yonsei University, 
Seoul, Korea (the Republic of); 4Department of Medicine, National 
Cheng Kung University Hospital, Tainan, Taiwan; 5Department 
of Medicine, National University Hospital Singapore, Singapore, 
Singapore; 6National Institute for Infectious Diseases Matei Bals, 
Bucharest, Romania; 7Department of Gastroenterology/Hepatol-
ogy, Royal Perth Hospital, Perth, WA, Australia; 8Toronto Liver 
Centre, Toronto, ON, Canada; 9Department of Gastroenterology 
and Hepatology, Japan Red Cross Musashino Hospital, Tokyo, 
Japan
Background: The objective of this analysis was to evaluate fac-
tors associated with rapid biochemical and virologic responses 
to treatment with tenofovir alafenamide (TAF) or tenofovir 
diporoxil (TDF), and predictors of discordance between ALT 
normalization and viral suppression . Methods: The study 
included HBV-infected adults enrolled in two Phase 3 studies of 
TAF 25 mg QD vs . TDF 300 mg QD (Study GS-US-321-0108 
in HBeAg- and GS-US-321-110 in HBeAg+ subjects) . At Week 
12, virologic suppression was defined as HBV DNA <29 IU/mL 
(Roche COBAS Taqman) and ALT normalization was defined 
according to reference ranges recommended by AASLD (≤19 
U/L for women, ≤30 U/L for men) . The associations between 
host, viral, and treatment-related predictors with combined viro-
logic suppression and ALT normalization at Week 12 were 
determined using logistic regression analyses . Among patients 
with HBV DNA suppression at Week 12, the characteristics 

of patients with normal vs . elevated ALT were also compared . 
Results: Based on AASLD criteria, 1,276 of 1,301 randomized 
subjects (98%) had abnormal baseline (BL) ALT . The median BL 
ALT and HBV DNA were 82 U/L (IQR 56-126) and 7 .4 log10 
IU/mL (IQR 5 .8-8 .3), respectively . In total, 194 patients (16%) 
normalized ALT by Week 12; 96 of these patients (49%; 8% 
of the total) also achieved virologic suppression . The propor-
tion of subjects achieving ALT normalization and virologic sup-
pression at Week 12 was higher among TAF- vs . TDF-treated 
subjects (9 .0% vs . 5 .0%; P=0 .013) . Among patients with sup-
pressed HBV DNA at Week 12, 39% (75/190) in the TAF 
group and 24% (21/89) in the TDF group normalized serum 
ALT (P=0 .010) . Patients with persistently elevated ALT despite 
virologic suppression at Week 12had a higher prevalence 
of diabetes (8 .7% vs . 5 .2%; P=0 .346), hypertension (16 .9% 
vs . 6 .3%; P=0 .015), dyslipidemia (9 .3% vs . 4 .2%; P=0 .154), 
and overweight (BMI>=25, 37 .7% vs . 27 .1%; P=0 .085) com-
pared with those with normal ALT . In a multivariate analysis, 
treatment with TAF (odds ratio [OR] 2 .78; 95% CI 1 .44-5 .37; 
P=0 .002), HBeAg-negativity (OR 3 .12; 95% CI 1 .63-5 .98; 
P=0 .001), lower BL HBV DNA (OR per log10 IU/mL: 0 .53; 
95% CI 0 .43-0 .64; P<0 .001), male sex (OR 2 .48; 95% CI 
1 .38-4 .45; P=0 .002), and the absence of cirrhosis (OR 7 .35; 
95% CI 1 .70-31 .87; P=0 .008), were independent predictors 
of achieving biochemical normalization and virologic suppres-
sion at Week 12 . Conclusions: A minority of patients with CHB 
achieve ALT normalization and virologic suppression after 12 
weeks of oral antiviral therapy . Treatment with TAF compared 
with TDF is independently associated with achieving this end-
point .
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Genotype Specific Differences In Magnitude Of HBsAg 
Reduction During TDF or tenofovir alfenamide (TAF) 
Therapy In CHB Patients
Patrick Marcellin2, Wai-Kay Seto3, Chi-Tan Hu9, Cihan Yurdaydin4, 
Graham R. Foster5, John F. Flaherty1, Kyungpil Kim1, Vithika Suri1, 
Anuj Gaggar1, Mani Subramanian1, Carla S. Coffin6, Ramesh 
Rooprai7, Young-Suk Lim8; 1Gilead Sciences, Foster City CA, CA; 
2Service d’Hépatologie, Hopital Beaujon, University of Paris, Cli-
chy, France; 3Queen Mary Hospital, Hong Kong, Hong Kong; 
4Gastroenterology Section, Ankara University, School of Medicine, 
Ankara, Turkey; 5Barts Health NHS Trust, London, United King-
dom; 6Heritage Medical Research Clinic, Calgary, AB, Canada; 
7Fortis Healthcare Pvt Ltd, Jaipur, India; 8Gastroenterology, Asan 
Medical Center, University of Ulsan College of Medicine, Seoul, 
Korea (the Republic of); 9Department of Medicine, Hualien Tzu Chi 
Medical Center, Hualien, Taiwan
Background: While HBsAg loss is the goal for therapy of CHB 
patients, declines in HBsAg can have predictive value for this 
outcome . Evaluation of predictors of HBsAg decline have been 
hindered by limited sample sizes and limited patient diversity . 
We examined the HBsAg kinetics of 2 large Phase 3 studies 
evaluating TAF a novel prodrug of tenofovir, in patients with 
CHB . Methods: In two identically-designed Phase 3 studies 
of TAF (Study 110 in HBeAg+ and 108 in HBeAg- patients), 
patients were randomized 2:1 to TAF 25 mg QD or TDF 300 
mg QD, with matching placebo . Viral levels were determined 
using the Roche COBAS Taqman with a lower limit of quantifi-
cation (LLOQ) of 29 IU/mL . Quantitative HBsAg was measured 
using the Abbott Architect assay with LLOQ of 0 .05 IU/mL . 
Multivariate analysis involving prespecified baseline patient 
and disease characteristics was performed using backwards 
stepwise approach . Results: Five of 1298 randomized subjects 
(<1%) experienced HBsAg loss by Week 48 in both studies, 4 
in the TAF arms and 1 in the TDF arms . The mean (SD) decline 
of HBsAg at Week 24 and 48 in Study 110 was -0 .30 (0 .55) 
log10 IU/mL and -0 .843 (0 .81)log10 IU/mL and in Study 108 
was -0 .05 (0 .35) log10 IU/mL and -0 .08 (0 .38) log10 IU/mL . 
In both studies, the percentage of patients with a 0 .5 log10 
or greater reduction in HBsAg at Week 24 and 48 was 19% 
and 25%, while the percentage with a 1 .0 log reduction at 
Week 24 and 48 was 6% and 11% respectively . No statistical 
differences were seen between TAF and TDF arms . The most 
significant predictors for Week 48 HBsAg decline of greater 
than 1 .0 log10 by multivariate analysis were higher baseline 
HBsAg levels (OR 3 .96; CI 2 .17-7 .23; P <0 .001) and HBV 
Genotype B (OR vs non B genotypes 4 .68; CI 2 .60-8 .41; P= 
<0 .001) . Mean decline of HBsAg at Week 24 were greatest in 
genotype A and B patients regardless of HBeAg status (Table) 
with Genotype C patients demonstrating the smallest HBsAg in 
both studies . Conclusions: The mean decline of HBsAg during 
the first 48 weeks of treatment was not significantly different 
between TAF and TDF arms, and HBsAg loss was rare in either 
group . Genotype B was associated with both early and late 
declines in HBsAg .

Week 48 HBsAg Change from Baseline, mean (log10 IU/mL)
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HBV genotype is associated with early (week 12) viro-
logic response during TDF or TAF therapy in patients 
with chronic hepatitis B
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siak5, John F. Flaherty1, Kyungpil Kim1, Lanjia Lin1, Anuj Gag-
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City CA, CA; 2Gastroenterology, All India Institute of Medical Sci-
ences, New Delhi, India; 3Gangnam Severance Hospital, Seoul, 
Korea (the Republic of); 4Graduate Institute of Clinical Medicine, 
National Taiwan University Hospital, Taipei, Taiwan; 5Wojew-
odzki Szpital Specjalistyczny im Dluskeigo, Bialystok, Poland; 
6Novosibirsk State Medical University, Novosibirsk, Russian Feder-
ation; 7Department of Gastroenterology, Monash Medical Centre, 
Victoria, VIC, Australia; 8Singapore General Hospital, Singapore, 
Singapore; 9New Discovery LLC, New York, NY
Background: The objective of this study was to determine the 
impact of host, viral, and treatment-related factors, including 
HBV genotype, on early virologic suppression after 12 weeks 
of treatment with TAF, a prodrug of TDF, or TDF . Methods: The 
study included adults with CHB enrolled in two Phase 3 studies 
of TAF 25 mg QD vs . TDF 300 mg QD . The endpoint for this 
subanalysis was early virologic suppression (HBV DNA <29 
IU/mL; Roche COBAS Taqman) at Week 12 . The associations 
between host (age, sex, race, BMI, prior antiviral treatment, 
and baseline [BL] ALT, FibroTest, and creatinine clearance 
[CrCl]), viral (HBeAg, BL HBV DNA, HBV genotype), and treat-
ment-related (TAF vs . TDF, adherence) factors with early viro-
logic suppression were determined using logistic regression 
analyses . Week 48 outcomes were evaluated for patients with 
or without week 12 viral suppression . Results: 1,266 of 1,301 
randomized subjects (97%) with HBV DNA available at Week 
12 were included . The median age was 40 years, 63% were 
male, 79% were Asian, 23% were treatment-experienced, and 
67% received TAF . 66% were HBeAg+, median baseline HBV 
DNA was 7 .4 log10 IU/mL, and HBV genotypes were A (7%), 
B (19%), C (48%), and D (25%) . In total, 72 (6%) and 290 
subjects (23%) had HBV DNA <29 IU/mL at Weeks 4 and 
12, respectively . The proportion of subjects with HBV DNA 
suppression at Week 12 was similar between the TAF- and 
TDF-treated subjects (24% vs . 21%; P=0 .434) . Unadjusted 
rates of virologic suppression at Week 12 in subjects with 
HBV genotypes A, B, C, and D were 19%, 33%, 21%, and 
19%, respectively . In a multivariate logistic regression analysis, 
independent predictors of HBV DNA suppression at Week 12 
included HBeAg-negativity at baseline (odds ratio [OR] 3 .13; 
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95% CI 2 .12-4 .61; P<0 .0001), lower viral load (OR per log10 
IU/mL: 0 .31; 95% CI 0 .26-0 .37; P<0 .0001), higher baseline 
ALT (OR per U/L: 1 .003; 95% CI 1 .001-1 .006; P=0 .004), 
and HBV genotype B (vs . non-B genotypes: OR 2 .26; 95% CI 
1 .43-3 .60; P=0 .001) . HBV genotype D was associated with 
a lower likelihood of virologic suppression at Week 12 (vs . 
non-D genotypes: OR 0 .58; 95% CI 0 .36-0 .92; P=0 .021) . 
Compared with patients with HBV DNA ≥29 IU/mL at Week 
12, patients with early virologic suppression had higher rates 
of ALT normalization (42% vs . 49%; P=0 .020) and HBeAg 
loss (13% vs . 22%; P=0 .030), but lower median reduction 
of HBsAg (-0 .21 vs . -0 .04 IU/mL; P<0 .0001) at Week 48 . 
Conclusions: Early virologic suppression occurs in a minority of 
patients treated with TAF or TDF and is most frequent in patients 
with HBV genotype B . Early virologic suppression is also asso-
ciated with favorable clinical outcomes at Week 48 .
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4-year outcomes after cessation of tenofovir in 
immune-tolerant chronic hepatitis B patient
Vincent W. Wong1,2, Aric Josun Hui3, Grace L.H. Wong1,2, Rosita 
S. Chan3, Angel ML Chim1,2, Angeline Oi-Shan Lo1, Henry Lik-
Yuen Chan1,2; 1Department of Medicine and Therapeutics, The 
Chinese University of Hong Kong, Hong Kong, China; 2Institute 
of Digestive Disease, The Chinese University of Hong Kong, Hong 
Kong, Hong Kong; 3Department of Medicine, Alice Ho Miu Ling 
Nethersole Hospital, Hong Kong, Hong Kong
Background: With emerging efficacy and safety data, some 
patients with immune-tolerant chronic hepatitis B may receive 
temporary antiviral therapy (e .g . to prevent vertical transmis-
sion of hepatitis B virus [HBV]) . The long-term outcome after 
cessation of antiviral therapy in such patients is unknown . 
Methods: This was a follow-up study of a phase 2 trial at 2 
Hong Kong centers (NCT00507507) . Immune-tolerant patients 
were randomized to receive tenofovir disoproxil fumarate (TDF) 
or TDF plus emtricitabine (FTC) for 4 years . Patients who dis-
continued TDF±FTC were followed for another 4 years . Virolog-
ical relapse was defined as HBV DNA >2000 IU/ml; clinical 
relapse was defined as HBV DNA >2000 IU/ml and alanine 
aminotransferase (ALT) >2 times the upper limit of normal 
(ULN) . Results: 20 patients stopped treatment (age 36±9; 65% 
females; 10 treated with TDF and 10 with TDF+FTC; 10 gen-
otype B and 10 genotype C) and were followed for 206±14 
weeks . All patients developed virological relapse at post-treat-
ment Week 4 (HBV DNA 7 .07±1 .45 log IU/ml) . 10 (50%) 
patients developed clinical relapse at 15±11 weeks, among 
whom 6 had ALT >5 times ULN and 3 had ALT >10 times ULN 
(highest 1149 U/l) . All patients with clinical relapse had the 
first ALT elevation at or before Week 24 . No patient developed 
liver decompensation or hepatocellular carcinoma . 11 (55%) 
patients were restarted on antiviral therapy (7 on entecavir and 

4 on TDF); 4 achieved complete HBV DNA suppression, 10 
had ALT normalization, and 1 achieved hepatitis B e antigen 
(HBeAg) seroconversion . Among the 9 patients not restarted 
on therapy, 2 patients had HBeAg seroconversion at week 45 
and month 33, with normal ALT and HBV DNA of 7 .12 log IU/
ml and 1 .62 IU/ml, respectively . The remaining 7 untreated 
patients continued to have positive HBeAg, high HBV DNA 
(8 .50±0 .34 log IU/ml) and normal ALT for 196±18 weeks 
post-treatment . Conclusions: Rapid virological relapse is uni-
versal and clinical relapse is common after stopping antiviral 
therapy in patients with immune-tolerant chronic hepatitis B . 
Treatment initiation and cessation do not enhance HBeAg sero-
conversion . Therefore, immune-tolerant patients should only be 
treated when there are strong indications . If temporary antiviral 
therapy is needed, a drug with high genetic barrier to resis-
tance should be used, and liver biochemistry should be mon-
itored closely for at least 6 months after treatment cessation .
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HBsAg-redirected T cells have potent antiviral activity in 
HBV-infected human liver chimeric mice
Robert Kruse1, Thomas Shum1, Zhongzhen Yi1, Mercedes Barzi1, 
Xavier Legras1, Beatrice Bissig-Choisat1, Christina Whitten-Bauer2, 
Urtzi Garaigorta2, Stephen Gottschalk1, Karl-Dimiter Bissig1; 1Cen-
ter for Cell and Gene Therapy, Baylor College of Medicine, Hous-
ton, TX; 2The Scripps Research Institute, La Jolla, CA
Current drug regimens can only suppress chronic hepatitis B 
virus (HBV) infection, and a need for a permanent cure for 
this patient population remains . In patients who spontaneously 
clear the virus, an effective T cell response infiltrates the liver, 
but patients with chronic HBV infection have deficient antivi-
ral T cells . We sought to solve this problem by engineering T 
cells with a chimeric antigen receptor (CAR) having specificity 
toward the HBV surface antigen (HBsAg), which accumulates 
on the surface of infected hepatocytes . A CAR links a single 
chain variable fragment (scFv) to signaling domains, resulting 
in T cell activation in the presence of target antigen . Previ-
ous studies established that HBsAg targeting CAR-T cells were 
efficacious at eliminating HBV positive cell lines and in clear-
ing covalently closed circular HBV DNA (cccDNA) in primary 
human hepatocytes in cell culture . HBV CAR-T cells were also 
tested in a transgenic HBV mouse model, exhibiting a modest 
reduction in viral loads that was ultimately transient in vivo, 
with levels rebounding and a lack of CAR-T cell persistence . 
Since the clearance of HBV can’t be tested in the transgenic 
model given HBV is integrated into the host genome, we sought 
to test CAR-T cell therapy in a clinically relevant setting with 
authentic virus . We employed human liver chimeric mice, 
which can be infected with HBV and possess episomal cccDNA 
genomes . In order to facilitate clinical development, we sought 
to identify a human derived scFv against HBsAg that would not 
be expected to provoke an immune response in patients, versus 
using murine derived scFv’s . We identified an scFv that could 
potently activate T cells in vitro, resulting in complete killing of 
an HBV positive cell line at 1 week, while sparing an HBV neg-
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ative HepG2 control . Furthermore, CAR-T cells produced high 
levels of INF-gamma, IL-2, and TNF-alpha in response to both 
soluble and cell-associated HBsAg . We then evaluated CAR-T 
cells in HBV-infected human liver chimeric mice with serum HBV 
levels of 10^7 – 10^8 copies/mL DNA and 10-50,000 ng/
mL HBsAg . We found that a single dose of CAR-T cells could 
decrease HBsAg levels up to 2 logs, and decrease HBV DNA 
levels up to 3 logs post infusion . CAR-T cells appeared to medi-
ate cytotoxic killing of a portion of infected hepatocytes in vivo 
suggested by a surrogate decrease in human serum albumin 
levels in the mice . Control CAR-T cells possessing an EGFRvIII 
antigen specificity had no antiviral effects in HBV-infected 
mice . In summary, HBsAg-specific CAR-T cells demonstrate an 
encouraging antiviral response in humanized mice and should 
be clinically explored as new line of therapy against HBV .
Disclosures:
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Beatrice Bissig-Choisat - Patent Held/Filed: Baylor College of Medicine, Cellgene
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High Frequency of Flares in Alanine Aminotransferase 
(ALT) And Hepatitis B Virus (HBV) DNA During Preg-
nancy And Postpartum in Women With Chronic Hepati-
tis B (CHB) Who Discontinued Therapy Prior to or During 
Early Pregnancy
Christine Y. Chang1,2, Natali Aziz3, Mugilan Poongkunran4, Asad 
Javaid4, Huy N. Trinh5, Daryl Lau4, Mindie H. Nguyen1; 1Division 
of Gastroenterology and Hepatology, Stanford University Medical 
Center, Palo Alto, CA; 2School of Medicine, University of Califor-
nia, Los Angeles, Los Angeles, CA; 3Obsterics and Gynecology, 
Stanford University School of Medicine, Stanford, CA; 4Division of 
Gastroenterology, Beth Israel Deaconess Medical Center, Boston, 
MA; 5San Jose Gastroenterology, San Jose, CA
Background: AASLD guidelines recommend antiviral therapy 
for pregnant women with HBV DNA >200,000 IU/mL, but 
there is no consensus on the management of women who dis-
continued therapy in anticipation of pregnancy or who become 
pregnant while on therapy . Our goal is to examine flares in 
HBV DNA (≥2 log increase) and ALT (≥5x ULN or ≥3x base-
line, whichever was greater) during pregnancy and 6-months 
post-partum in women who received antiviral therapy for CHB 
prior to or during pregnancy . Methods: We retrospectively 
studied 66 pregnancies in 53 CHB women who presented 
at four U .S . centers during 2001-2014 . Results: Most women 
were Asian (97%), with mean age of 32±4 years . At baseline 
(1 year before pregnancy or earliest point during pregnancy), 
mean log HBV DNA was 4 .2±2 .8 IU/mL, median ALT was 31 
U/L (IQR: 21-40), and about half were HBeAg+ (51%) . For-
ty-one (62%) stopped treatment at a median of 1 year before 
pregnancy, and 25 (38%) became pregnant while on treat-
ment; of whom 14 discontinued at first trimester and 11 contin-
ued treatment . HBV DNA flares (2 .3-6 .8 log IU/mL increase) 
during pregnancy were observed in 18% (7/40) who stopped 
treatment prior to pregnancy, compared to 57% (8/14) who 
stopped during first trimester . Flares occurred at a median of 
10-week gestation and 18-week gestation respectively . Rates 
of ALT flare (95-1064 U/L) during pregnancy were similar 
in the two groups (18% vs . 21%, p=0 .71) . Rates of concomi-
tant HBV DNA and ALT flare were also similar (10% vs .14%, 
p=0 .65) . There were no HBV DNA or ALT flares during preg-

nancy among those who continued treatment throughout preg-
nancy . By late pregnancy, 29 (44%) women remained on no 
treatment and 37 (56%) were on antiviral therapy . Among 
those 37 on treatment, 17 discontinued at delivery and 20 
continued . Post-partum HBV DNA flares (2 .2-8 .2 log IU/mL 
increase) were observed in 7% of untreated women, 18% who 
stopped treatment at delivery, and 0% who continued treatment 
post-partum . ALT flares (104-1583 U/L) were observed at a 
median of 8 weeks post-partum in 14% of untreated, 25% 
who stopped treatment at delivery, and 18% who continued 
treatment . Conclusions: Significant HBV DNA and ALT flares 
were common during pregnancy, especially if antiviral therapy 
was discontinued at the first trimester . Flares were also com-
mon at the post-partum period for those who either continued 
or stopped treatment at delivery . Thus, women with CHB who 
discontinued treatment prior to or during pregnancy should be 
closely monitored until 6 months post-partum, even if antiviral 
therapy is resumed .
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HBV Genotype Differences in Treatment Response to 
TAF and TDF
Maria Buti2, Masao Omata3, Yoon Jun Kim4, Didier Samuel5, John 
F. Flaherty1, Kyungpil Kim1, Lanjia Lin1, Anuj Gaggar1, Vithika 
Suri1, Mani Subramanian1, Emanoil Ceausu6, Ulus S. Akarca7, 
Myron J. Tong8, Henry Lik-Yuen Chan9; 1Gilead Sciences, Foster 
City CA, CA; 2Hospital Universitari Vall d’Hebron, Barcelona, 
Spain; 3Yamanashi Prefectural Central Hospital, Yamanashi, 
Japan; 4Department of Internal Medicine and Liver Research Insti-
tute, Seoul National University Hospital, Seoul, Korea (the Repub-
lic of); 5Hopital Paul Brousse, Villejuif, France; 6Dr. Victor Babes 
Hospital for Infectious Diseases, Bucharest, Romania; 7Gastroen-
terology, Ege University Medical Faculty Hospital, Izmir, Turkey; 
8Huntington Medical Research Institutes, Los Angeles, CA; 9Prince 
of Wales Hospital, Hong Kong, Hong Kong
Background: In two large Phase 3 studies evaluating Tenofovir 
Alafenamide (TAF), a novel prodrug of tenofovir, in patients 
with immune active CHB, TAF was non-inferior to TDF at Week 
48 in overall viral suppression . Here we describe trends among 
different HBV genotypes in viral suppression and HBsAg decline 
early and late in therapy . Methods: In two identically-designed 
Phase 3 studies of TAF (Study 110 in HBeAg positive and Study 
108 in HBeAg negative patients), patients were randomized 
2:1 to TAF 25 mg QD or TDF 300 mg QD, each with match-
ing placebo . Quantitative HBsAg (Abbott Architect) and HBV 
DNA (Roche COBAS Taqman)were measured throughout the 
first 48 weeks of therapy . ALT normalization was determined 
based on central lab criteria as well as AASLD criteria for 
normal (≤30U/L for men, ≤19 U/L for women) . Results: Across 
both studies, there were 85 GT A, 248 GT B, 617 GT C, and 
329 GT D patients enrolled . Genotype A patients were 81% 
male compared to 57% among Genotype C patients . Base-
line median HBV DNA was highest in HBeAg positive Gen-
otype D patients and lowest in HBeAg negative Genotype B 
patients while HBsAg was highest in HBeAg positive Genotype 
A patients and lowest in HBeAg negative genotype B patients . 
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Week 48 HBV DNA suppression was 91-100% among gen-
otypes in HBeAg negative patients . Among HBeAg positive 
patients, genotype D patients had the lowest Week 48 sup-
pression rates (44%) while genotype A and C had suppression 
rates of 73% (table) . Evaluation of HBV DNA changes early in 
treatment at Weeks 12 and 24 also demonstrated Genotype D 
to have lowest rates of HBV DNA suppression (19% at Week 
12 and 35% at Week 24) . HBsAg decline by Week 48 of 0 .5 
log10  or greater were observed most frequently in Genotype 
B patients . Genotype C in particular demonstrated minimal 
HBsAg changes despite high level DNA suppression . In addi-
tion, ALT normalization rates at Week 48 by both AASLD and 
central lab criteria were lowest in HBeAg positive Genotype D 
patients (30% and 52% respectively) . HBeAg loss was higher 
in Genotype A C and D patients (13%, 14%, and 12% respec-
tively) compared to Genotype B patients (9%) . Conclusions: 
There is significant heterogeneity in treatment response among 
HBV Genotypes . Genotype D HBeAg positive patients have 
lower rates of virologic suppression, HBsAg decline, and ALT 
normalization .
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IFN-α-mediated Base Excision Repair Pathway Cor-
relates with Antiviral Response Against Hepatitis B Virus 
Infection 
Yong Li1, Yuchen Xia2,3, Meifang Han1, Guang Chen1, Dake 
Zhang4, Wolfgang E. Thasler5, Ulrike Protzer2, Qin Ning1; 1Tongji 
Hospital, Tongji Medical College, Huazhong University of Science 
and Technology, Wuhan, China; 2Institute of Virology,, Techni-
cal University of Munich / Helmholtz Zentrum München, 81675,, 
Munich, Germany; 3Liver Diseases Branch, National Institute 
of Diabetes and Digestive and Kidney Diseases (NIDDK), NIH, 
Bethesda, MD; 4Key Laboratory of Genomic and Precision Medi-
cine, Beijing Institute of Genomics,, Chinese Academy of Sciences, 
BEIGING, China; 5Department of General, Visceral, Transplanta-
tion, Vasc Surgery, Grossular and Thoracichadern Hospital, Lud-
wig Maximilians University, Munich, Germany
Previous studies identified APOBEC family deaminases as 
enzymes targeting hepatitis B virus (HBV) DNA in the nucleus 
thus affecting its persistence . Interferon (IFN)-α treated chim-
panzees and hepatitis C patients showed elevated APOBEC 
expression . We thus hypothesized that the responses to IFN-α 
treatment of chronic hepatitis B (CHB) patients is influenced 
by IFN-induced base excision repair (BER) .Ten CHB patients 
treated with PEGylated IFN-α for 48 or 96 weeks, and six 
CHB-treatment naïve patients were recruited . Response to IFN 
treatment was defined as HBV DNA level <1000 copies/ml 
with HBeAg or HBsAg seroconversion or HBsAg decline >1 
Log10 IU/ml . Blood and liver biopsy samples were collected 
before treatment and at treatment endpoint . APOBEC3 and 
other BER genes were assessed by quantitative RT-PCR . BER 
gene expression levels and IFN treatment responses were 
correlated in patient liver biopsies .. APOBEC3A,-B, -C, -D/E, 
and-G mRNA levels were up-regulated in livers of IFN-treated 
compared to treatment-naive patients . APOBEC3A expression 
was significantly higher in IFN-responders than in non-re-
sponders . BER genes NEIL3 and TDG, were down-regulated 
in IFN-treated patients . APOBEC3 and BER gene expression at 
treatment endpoints partially correlated with the correspond-
ing absolute DNA level or degree of HBsAg and HBV DNA 
decline . Our study suggests that the expression levels of DNA 
editing enzymes APOBEC3A, -C, -F, -G, and NEIL3 and TDG 
correlates with IFN treatment responses in CHB patients, which 
may contribute to IFN mediated viral suppression . Addition-
ally, these genes may serve as biomarkers for CHB disease 
management .
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Development of Second Generation RNA Interference 
Therapy for Hepatitis B Virus Infection
Emily P. Thi1, Xin Ye1, Ammen P. Dhillon1, Nicholas M. Snead1, 
Andrew S. Kondratowicz1, Luying Pei1, Kyle D. Cobarrubias1, 
Agnes Jarosz1, Joseph Wasney1, Andrea Cuconati2, Rene Rijn-
brand2, Amy C. Lee1, Michael J. Sofia2; 1Arbutus Biopharma Corp, 
Burnaby, BC, Canada; 2Arbutus Biopharma Inc, Doylestown, PA
Hepatitis B virus (HBV) infection is a global health challenge 
with 240 million chronically infected individuals at risk for 
developing complications such as liver fibrosis and cancer . 
HBV viral antigens such as surface antigen (HBsAg) are asso-
ciated with immune system impairment, leading to persistent 
infection and posing a challenge for development of a func-
tional cure . The most common treatments for HBV are nucle-
otide analog (NUC) based and are able to control HBV viral 
replication but have little effect on HBV cccDNA and protein 
expression; thus, seroconversion and functional cure rates are 
rare with these therapies . Here we describe a second-genera-
tion RNA interference (RNAi) therapeutic comprised of 3 small 
interfering RNAs (siRNAs) directly targeting multiple loci of 
hepatitis B viral transcripts, enabling inhibition of HBV repli-
cation and suppression of all viral antigens . Like ARB-1467, 
which is currently in Phase 2 clinical trials with chronic HBV 
patients, ARB-1740 can inhibit HBsAg production even from 
integrated HBV and utilizes lipid nanoparticle (LNP) technol-
ogy to deliver siRNA to the infected liver . In vivo, ARB-1740 
is up to 10-fold more potent than ARB-1467, resulting in 2 .5 
log10 serum HBsAg reduction at 7 days after a single 0 .3 mg/
kg dose in a hydrodynamic injection mouse model of HBV . 
Duration of activity was also improved with resolution to < 1 
log10 HBsAg reduction occurring more than 4 weeks post-dose, 
which is twice as long as observed for ARB-1467 in this model . 
Immunohistochemistry analysis revealed ARB-1740-mediated 
suppression of hepatic HBV core antigen for > 35 days . Its 
antiviral drug activities also included inhibition of serum HBV 
DNA (2 .9 log10) and HBeAg (> 2 log10) as well as hepatic 
HBsAg (1 .5 log10), HBV DNA (1 .5 log10) and HBV RNA (> 
1 log10) . ARB-1740 has demonstrated pan-genotypic activity 
with sub-nanomolar in vitro EC50 potencies against extracellu-
lar HBV relaxed circular DNA and HBsAg across 12 clinical 
isolates representing 4 genotypes (A-D), including 5 NUC-resis-
tant strains . In summary, in vivo modeling of ARB-1740, a sec-
ond-generation RNAi therapeutic with pan-genotypic activity 
and a well-understood mechanism of action, has demonstrated 
that it is more effective than previous therapeutic agents for 
reduction of HBsAg and other HBV viral markers in both the 
peripheral blood and liver .
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Evaluation of antiviral effects of a novel site-specific 
pegylated interferon beta using humanized mouse 
model
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Shimozono2, Tomokatsu Iwamura2, Kazuaki Chayama1,3; 1Depart-
ment of Gastroenterology and Metabolism, Applied Life Sciences, 
Institute of Biomedical & Health Sciences, Hiroshima University, 
Hiroshima, Japan; 2Pharmaceutical Research Laboratories, Toray 
Industries Inc., Kanagawa, Japan; 3Liver Research Project Center, 
Hiroshima university, Hiroshima, Japan; 4Laboratory for Liver Dis-
eases, SNP Research Center, Institute of Physical and Chemical 
Research (RIKEN), Hiroshima, Japan
Background and aims: Since nucleot(s)ide analogues and 
pegylated-interferon-α2a (PEG-IFNα2a) have been developed, 
the management of chronic hepatitis B virus (HBV) infection 
has been reliably improved . Current antiviral therapies strongly 
suppress viral replication; however, it is difficult to achieve 
complete HBV elimination from hepatocytes . A novel site-spe-
cific pegylated recombinant human IFNβ (TRK-560), which has 
a longer blood half-life without loss of activity compared to 
non-pegylated-IFNβ, was recently developed . In the present 
study, we evaluated the antiviral effects of TRK-560 using in 
vitro and in vivo HBV replication models . Methods: An HBV 
expression plasmid, which contains a 1 .4-fold length HBV 
genome, was constructed from the serum of an HBV carrier . 
The HBV expression plasmid was stably transfected into HepG2 
cells and generated an HBV-producing cell line (T23 cell) . In 
in vitro analysis, T23 cells were treated with several antivirals, 
namely TRK-560, PEG-IFNα2a, entecavir (ETV) and tenofovir 
(TDF), for 5 days, and then we evaluated the changes in intra-
cellular HBV replication intermediates and HBV markers in cul-
ture medium . In in vivo analysis, we inoculated HBV containing 
human serum into human hepatocyte chimeric mice (PXB mice) 
to produce HBV-infected mice . The mice were treated with anti-
virals for 6 weeks, and antiviral effects were evaluated with 
changes in HBV DNA titers in the mouse sera . Results: In vitro, 
TRK-560 significantly suppressed the production of intracellular 
HBV replication intermediates and HBsAg in culture medium 
(P<0.001, P<0.001, respectively) . Furthermore, the reduction 
of intracellular HBV replication intermediates by TRK-560 was 
over 100 times more potent than by PEG-IFNα2a treatment 
(P=0.004) . The antiviral effects of TRK-560 were enhanced by 
using in combination with 10nM of ETV or 10μM of TDF . In 
vivo, HBV DNA levels in sera from chronically HBV-infected chi-
meric mice were significantly reduced by TRK-560 treatment, 
and the HBV DNA reduction level by TRK-560 was greater than 
with PEG-IFNα2a treatment (1 .67 Log vs -1 .03 log, respec-
tively, P=0.046) . Conclusion: In the present study, we evalu-
ated the antiviral effects of a novel pegylated-IFNβ, TRK-560 . 
Our results indicated that TRK-560 has more potent antiviral 
effect than PEG-IFNα 2a . TRK-560 might be useful for achiev-
ing HBsAg clearance or HBsAg reduction .
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The risk of hepatocellular carcinoma (HCC) is decreas-
ing after the first 5 years of entecavir (ETV) or tenofovir 
(TDF) therapy in Caucasian chronic hepatitis B (CHB) 
patients
George V. Papatheodoridis1, Cihan Yurdaydin2, George N. 
Dalekos3, Maria Buti4, Heng Chi5, Florian van Bömmel6, Jose L. 
Calleja7, Vana Sypsa8, Ioannis Goulis9, Spilios Manolakopou-
los10, Alessandro Loglio11, Spyros I. Siakavellas1, Onur Keskin2, 
Nikolaos Gatselis3, Bettina E. Hansen5, Maria Lehretz6, Juan de 
la Revilla7, Savvoula Savvidou9, Anastasia Kourikou10, Jiannis 
Vlachogiannakos1, Ramazan Idilman2, Kostas Galanis3, Thomas 
Berg6, Massimo Colombo11, Rafael Esteban4, Harry L. Janssen12,5, 
Pietro Lampertico11; 1Department of Gastroenterology, Medical 
School of National and Kapodistrian University of Athens, Laiko 
General Hospital, Athens, Greece; 2Department of Gastroenter-
ology, University of Ankara Medical School, Ankara, Turkey; 
3Department of Internal Medicine, Thessalia University Medical 
School, Larissa, Greece; 4Hospital Valle Hebron and Ciberehd 
del Institut Carlos III, Barcelona, Spain; 5Department of Gastroen-
terology & Hepatology, Erasmus MC, University Medical Center, 
Rotterdam, Netherlands; 6University Hospital Leipzig, Leipsig, Ger-
many; 7Hospital U Puerta de Hierro, IDIPHIM CIBERehd, Madrid, 
Spain; 8Department of Hygiene, Epidemiology & Medical Sta-
tistics, Athens University Medical School, Athens, Greece; 94th 
Department of Internal Medicine, Αristotle University of Thessa-
loniki Medical School, Thessaloniki, Greece; 102nd Department 
of Internal Medicine, Athens University Medical School, Athens, 
Greece; 111st Division of Gastroenterology, Fondazione IRCCS Cà 
Granda Ospedale Maggiore Policlinico, Università degli Studi di 
Milano, Milano, Italy; 12Liver Clinic, Toronto Western & General 
Hospital, University Health Network, Toronto, ON, Canada
Background/Aim: We and others have shown that HCC can 
still develop within the first 5 years (yrs) of therapy with nucle-
os(t)ide analogues (NAs) regardless of on-therapy virological 
remission . However, whether the HCC incidence remains the 
same with prolongation of virlogical remission is currently 
unclear . Thus, we assessed the HCC incidence beyond the 
first 5 yrs of ETV/TDF therapy in Caucasian CHB patients 
and possible factors associated with late HCC development . 
Methods: This 10-center, large ongoing cohort study included 
1954 adult Caucasians with CHB±compensated cirrhosis and 
no HCC at baseline (mean age:53 yrs, males:71%, naive to 
NAs:58%, cirrhosis:27%, BMI>25: 59%) who received ETV/
TDF for ≥1 yr (median: 6 yrs) . Of them, 1205 (62%) patients 
without HCC within the first 5 yrs of therapy (mean age:52 yrs, 
males:71%, naive to antivirals:52%, cirrhosis:27%) have been 
followed for >5 yrs (median:6 .2, IQR:6 .1-7 .6) . Results: HCCs 
have been diagnosed in 101/1954 (5 .2%) patients within 
the first 5 yrs and 17/1205 (1 .4%) patients remaining at risk 
beyond the first 5 yrs of therapy . The 17 HCCs diagnosed 
after year-5 developed in 8/851 (0 .9%) patients without and 
9/325 (2 .8%) patients with cirrhosis before NAs therapy . The 
yearly incidence rate [95% CI] of HCC was 1 .22% [1 .00-
1 .48] within the first 5 yrs and 0 .73% [0 .45-1 .17] after the 
first 5 yrs of therapy (p=0 .047) . There was no difference in the 
yearly HCC incidence rates within the first 5 yrs (0 .49%) and 
after the first 5 yrs of therapy (0 .47%) in non-cirrhotic patients 
(p=0 .906), but there was a significant decrease in the yearly 
HCC incidence rates in cirrhotic patients (first 5 yrs:3 .21% vs 
after 5 yrs:1 .57%, p=0 .038) . HCC development beyond yr-5 
was significantly associated with older age (RH per yr:1 .067, 
95% CI:1 .018-1 .119; p=0 .007) and had a trend for associ-
ation with presence of cirrhosis at baseline (RH:2 .281, 95% 
CI:0 .862-6 .034; p=0 .097), but not with gender (p=0 .634) . 
All HCCs beyond year-5 developed in patients older than 50 

yrs at NAs onset and age ≥50 yrs was a significant predictor 
of such late HCC development (log-rank, P=0 .008) . ALT levels 
or elevated ALT at baseline or at year 5 were not associated 
with subsequent HCC development . Conclusions: The HCC 
risk is decreasing after the first 5 yrs of ETV/TDF therapy in 
CHB patients, particularly those with compensated cirrhosis at 
baseline . The difference in the HCC incidence rates between 
initially cirrhotic and non-cirrhotic patients becomes less pro-
nounced after year 5, when older age, especially age ≥50 yrs, 
represents the main risk factor for HCC development .
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TG1050, an HBV-targeted immunotherapeutics, effi-
ciently decreases HBV viremia and antigenemia in a 
preclinical model; a meta-analysis and the determina-
tion of the involvement of CD4 and CD8 T cells
Roland Kratzer1, Karine Lélu-Santolaria1, Alexei Evlachev1, Doris 
Schmitt2, Clarisse Dubois1, Benoît Sansas3, Yasmin Schlesinger2, 
Jean-Baptiste Marchand2, Michel Geist2, Renée Brandely2, Annie 
Findeli2, Thierry Menguy2, Nathalie Silvestre2, Marie-Louise 
Michel4,5, Genevieve Inchauspe1, Perrine Martin1; 1Department of 
Infectious Diseases, Transgene SA, Lyon, France; 2Smart Virus Lab, 
Transgene SA, Strasbourg, France; 3Smart Data Lab, Transgene 
SA, Strasbourg, France; 4Laboratoire de pathogénèse des virus 
de l’hépatite B, Institut Pasteur, Paris, France; 5U994, INSERM, 
Paris, France
Purpose: Current therapies (nucleos(t)ide analogs or peg-IFNa) 
for chronic hepatitis B virus (HBV) infection rarely achieve virus 
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clearance . Cohort studies have shown the critical role of cel-
lular immune responses to control HBV infection . We devel-
oped an HBV-targeted immunotherapeutic called TG1050 and 
have shown the robust induction of multispecific T cells in an 
HBV-persistent mouse model (AAV-HBV) together with antiviral 
properties (Martin, Gut 2015 Dec;64(12):1961) . We report 
here a meta-analysis of 10 experiments performed with the 
AAV-HBV model . Furthermore, we have started to dissect in this 
model TG1050-associated mechanism of action in particular 
the role of CD4 and CD8 T-cells . Methods: C57BL/6 mice were 
infected by AAV-HBV . Then, TG1050, an adenovirus based 
product encoding a polyprotein comprising HBV Pol, Core 
and domains of HBsAg (Martin, Gut 2015 Dec;64(12):1961), 
was injected . Ten experiments, lasting between 7 weeks to 23 
weeks, were meta-analyzed for the TG1050 effect on viral 
parameters, i .e . in blood by qPCR for HBV DNA quantification 
and by quantitative HBsAg ELISA . The appearance of anti-
HBc and anti-HBs has been detected by ELISA assays . CD4 
and/or CD8 T cells were depleted or adoptively transferred 
to determine their involvement in antiviral efficacy of TG1050 . 
Results: An early significant impact was observed on circu-
lating HBV-DNA with >0,5 log viral load decrease for 58% 
of mice . Circulating HBsAg level decreased >0,5 log from 2 
weeks and up to 3 months post-TG1050 injection in 34% of 
mice . Mice receiving TG1050 were found to have a 4 .1 higher 
chance to show an HBsAg decline . TG1050 induced anti-HBc 
antibodies in almost 100% of mice . In this model, in long-term 
experiments (16-18 weeks post 1st immunization), HBsAg/
anti-HBsAg seroconversion was achieved in 24% (4/17) of 
TG1050-injected mice, versus 0% in experiments under 9 
weeks post 1st immunization . Immune response analyses have 
shown the induction of pol-specific CD8 T cells producing cyto-
kines (mainly IFNg) detected 2-7 weeks after the first injection . 
The depletion of CD4 as well as of CD8 T cells totally abro-
gated the observed decrease of viral parameters . The adoptive 
transfer of TG1050-induced CD8 T cells into HBV-carrier mice 
showed antiviral effects in 13% of mice . In mice displaying 
the antiviral effect we observed a core-specific T cell response 
4 weeks post transfer . Conclusions: We have demonstrated 
that TG1050 provokes an antiviral effect and that CD8 and/
or CD4 T cells induced by TG1050 are involved in antiviral 
efficacy observed in an HBV-carrier model similarly to observa-
tions made in spontaneous resolvers . The role of other immune 
cells will be studied .
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Optimization of a Phase 2 Study Design in Chronic 
Hepatitis B (CHB) Patients Based on Safety, Pharmaco-
kinetics (PK) and Pharmacodynamics (PD) from Phase 
1 Studies Using Two Prodrugs of a Toll-like Receptor 7 
(TLR7) Agonist
Joseph Grippo2, Ilia Folitar1, Jeroen van de Wetering de Rooij3, 
Sharon Passe4, David R. Blue4, Ignacio Rodriguez4, Scott H. 
Fettner4, Elizabeth Calleja4; 1Roche Innovation Center Basel, 
Basel, Switzerland; 2Clinical Pharmacology, Roche Innovation 
Center New York, New York, NY; 3PRA Health Sciences, Gron-
ingen, Netherlands; 4Roche Innovation Center New York, New 
York, NY
Background: Given orally, RO6870868 (single prodrug) or 
RO6864018 (double prodrug) rapidly convert to the TLR7 
agonist RO6871765 (1765), which is being evaluated as an 
immunomodulator to treat CHB . Clinical and non-clinical data 
indicate that in general, safety and tolerability of TLR7 agonists 
are associated with their PD effects . The relationship between 
1765 exposures, PD biomarkers and safety from these Phase 
1 studies were analyzed in order to optimize design of a 
Phase 2 study in CHB patients . Methods: Safety, tolerability 
and PK/PD after RO6870868 dosing were evaluated from a 
single ascending dose study in 60 healthy volunteers (HVs) . 
Clinical data with RO6864018 dosing was collected from a 
study including 41 HVs and 34 Hepatitis C (HCV) patients 
who received single and/or multiple doses . Both studies were 
double-blind, placebo-controlled and evaluated ascending 
doses ranging from 200 to 2000 mg . TLR7 response markers 
including neopterin, interferon (IFN)-α, IP-10, ISG-15, OAS1 
and TLR7 were measured . Results: The 1765 PK profile was 
comparable following oral administration of either prodrug 
yielding similar dose-dependent effects . A minimal threshold 
of 25 ug*hr/mL 1765 was required to initiate PD responses . 
A temporal pattern of PK/PD response was found with 1765 
exposures peaking at 1-2 hrs, TLR7 mRNA and IFN-α within 
6 hours, OAS1, ISG-15 at ~12 hours and neopterin at 36 to 
48 hours post dose . PK/PD correlations were found for neop-
terin, IFN-α, IP-10, ISG-15, OAS1, MX1 and TLR7 . Little or 
no response was observed for TNF-α, IL-6, IL-10 or IL-12p40 . 
Doses up to 800 mg were well tolerated . Higher doses had 
significant variability in tolerability and PD responses and were 
associated with some reports of reversible flu-like symptoms . 
The number of subjects with measureable systemic IFN, mean 
IFN levels and the intensity of flu-like symptoms increased with 
higher 1765 exposure . A multinomial logistic regression anal-
ysis was conducted to relate outcomes defined by the presence 
of systemic IFN and adverse events associated with flu-like 
symptoms to 1765 exposure in subjects receiving RO6864018 
every other day . This analysis enabled dose selection to exhibit 
TLR7 responses and minimize flu-like symptoms . Conclusion: 
Evaluation of clinical safety, PK and PD using two prodrugs of 
a TLR7 agonist revealed similar responses and allowed better 
design of a Phase 2 study in CHB patients evaluating different 
doses and schedules to optimize TLR7 responses while minimiz-
ing potential safety and tolerability liabilities .
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A randomized, double-blind, double-dummy, con-
trolled, multicenter study of entecavir maleate versus 
entecavir for treatment of Chinese chronic hepatitis B 
predominantly genotype B or C: results at week 144
Jinghang Xu1, Yanyan Yu1, Chongwen Si1, Zheng Zeng1, Jun Li2, 
Qing Mao3, Dazhi Zhang4, Hong Tang5, Ji-Fang Sheng7, Xinyue 
Chen11, Qin Ning6, Guangfeng Shi8, Qing Xie9, Xiquan Zhang10, 
Jun Dai10, Zhongnan Xu10; 1Department of Infectious Diseases, 
Peking University First Hospital, Beijing, China; 2Department of 
Infectious Diseases, The First Affiliated Hospital with Nanjing Medi-
cal University, Nanjing, China; 3Department of Infectious Diseases, 
Southwest China Hospital, Chongqing, China; 4Department of 
Infectious Diseases, The Second Affiliated Hospital with Chongq-
ing Medical University, Chongqing, China; 5West China Hospital 
of Sichuan University, Chengdu, China; 6Tongji Hospital, Tongji 
Medical College, Huazhong University of Science and Technol-
ogy, Wuhan, China; 7Department of Infectious Diseases, The First 
Affiliated Hospital, Zhejiang University, Hangzhou, China; 8Hua 
Shan HospitalFu Dan University, Shanghai, China; 9Ruijin Hospi-
tal, Shanghai Jiaotong University School of Medicine, Shanghai, 
China; 10Institute of Drug Research, Jiangsu Chia Tai Tianqing 
Pharmacutical Group, Nanjing, China; 11Department of Interna-
tional Medicine, Beijing Youan Hospital, Capital Medical Univer-
sity, Beijing, China
The efficacy and safety of long-term entecavir (ETV) treatment 
in chronic hepatitis B (CHB) has been reported previously . But 
the limitations in those reports undermined the credibility of the 
results, including the dosage change of entecavir, exposure 
to drugs other than entecavir during study, lower percentage 
of patients completing follow-up, insufficient sample size and 
lower percentage of patients infected by genotype B and C 
hepatitis B virus (HBV) . The present, randomized, double-blind, 
double-dummy, controlled, multicenter study was designed to 
evaluate the efficacy and safety of ETV maleate versus ETV 
in Chinese patients with CHB predominantly genotype B or 
C . Patients were randomly assigned to receive 48 weeks of 
treatment with either 0 .5mg/day ETV or 0 .5mg/day ETV male-
ate, then all patients received the treatment with 0 .5mg/day 
ETV maleate since week 49 . HBV DNA levels were measured 
by the Roche Cobas Ampliprep/Cobas Taqman PCR assay . 
Adverse events (AE) were recorded . 218 (110 in group A) 
patients with HBeAg-positive CHB and 57 (26 in group A) 
patients with HBeAg-negative CHB were enrolled . Baseline 
characteristics were well balanced between the two groups, 
predominantly (98 .5%) genotype B or C . For the patients with 
HBeAg-positive CHB, the mean HBV DNA level had similarly 
decreased from baseline in both groups (A: by 6 .36 log10 IU/
mL vs . B: by 6 .31 log10 IU/mL; P>0 .05) at week 144 . Patients 
who achieved undetectable levels of serum HBV DNA (<20 IU/
mL) at week 144 were similar in the two groups (A: 70 .59% 
vs . B: 66 .67%; P>0 .05) . Both groups achieved similar HBeAg 
loss rates at week 144 (A: 43 .53% vs . B: 40 .23%; P>0 .05) . 
Both groups achieved similar HBeAg seroconversion rates at 
week 144 (A: 21 .52% vs . B: 21 .18%; P>0 .05) . Both groups 
achieved similar normalization of ALT at week 144(A: 85 .37% 
vs . B: 82 .35%; P>0 .05) . For the patients with HBeAg-nega-
tive CHB, the mean HBV DNA level had similarly decreased 
from baseline in both groups (A: by 6 .13 log10 IU/mL vs . B: 
by 5 .65 log10 IU/mL; P>0 .05) at week 144 . Patients who 
achieved undetectable levels of serum HBV DNA (<20 IU/mL) 
at week 144 were similar in the two groups (A: 100% vs . B: 
100%; P>0 .05) . Both groups achieved similar normalization 
rates of ALT at week 144 (A: 90 .48% vs . B: 85 .19%; P>0 .05) . 
The overall incidence of AE was similar in the two groups 
(A: 24 .83% vs . B: 23 .74%; P>0 .05) . ETV maleate and ETV 

showed similar efficacy and safety in Chinese patients with 
CHB predominantly genotype B or C .
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Impact of Antiviral Nucleotide Analogues on Age-De-
pendent Decline in Renal Function
Prowpanga Udompap, Ajitha Mannalithara, Donghee Kim, W. 
Ray Kim; Division of Gastroenterology and Hepatology, Stanford 
University School of Medicine, Stanford, CA
Background/Aim: Long-term safety of oral nucleos(t)ides 
analogues (NUCs) for patients with chronic hepatitis B virus 
(HBV) infection is a concern, as they are often administered 
for decades . NUCs, particularly adefovir dipivoxil (ADV), are 
nephrotoxic, although the long-term renal safety of tenofovir 
disoproxil fumarate (TDF) has been debated . We estimate 
glomerular filtration rate (eGFR) longitudinally and determine 
eGFR reduction in patients receiving ADV, TDF and other NUCs 
in comparison to untreated patients . Methods: An institutional 
registry was queried to identify all (n=2,958) patients with 
HBV infection between 2010 and 2015, using ICD-9 codes 
070 .22, 070 .23, 070 .32, and 070 .33 . Eligibility for the 
study was then defined by 1) confirmed HBsAg+ or detectable 
HBV DNA, 2) age 20 years or older, and 3) at least 2 serum 
creatinine (sCr) results at least 6 months apart . Patients with 
baseline sCr ≥ 2 mg/dL, diagnosis of HCV or HIV, or history of 
liver transplant were excluded . eGFR was calculated using the 
CKD-EPI and MDRD equations . The multivariable linear regres-
sion analysis was conducted modeling ΔeGFR (the difference 
between first and last eGFR) based on age, sex, hypertension 
and exposure to ADV, TDF, or other NUCs, adjusting for the 
interval between the first and last eGFR . Whether the NUCs 
accelerate eGFR decline over time was tested by their inter-
action with the interval between eGFRs . Results: Out of 712 
patients eligible for the study, 43 received ADV, 187 TDF, and 
173 other NUCs, while 309 remained untreated . The mean 
age at the first sCr measurement was 50 .5 years, 54% were 
male and 82% were of Asian ancestry . The median number 
of sCr measurements was 9 (range 4-16) and the mean inter-
val between the first and last 3 .4 years (±1 .7) . In the table, 
ADV exposure was associated with a loss of eGFR by 6 .3 ml/
min/1 .73m2, TDF by 5 .0 ml/min/1 .73m2 and other NUCs by 
3 .3 ml/min/1 .73m2 compared to untreated patients in whom 
eGFR decreased at 0 .9 ml/min/1 .73m2 per year . There was 
no interaction between the interval and any of the NUCs . Con-
clusion: All NUCs were associated with GFR reduction, which 
was largest with ADV followed by TDF . Our data suggest, 
however, that the reduction represented a one-time step-down, 
rather than a sustained change in the rate of age-dependent 
loss of GFR over time .

The model was adjusted for age, gender, and hypertension, 
which were non-significant .
Disclosures:
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1872
A Retrospective Study on the Clearance Rate of Hepatitis 
B Surface Antigen with Antivirus Treatment in 1 to 7 
years old Children with HBeAg-positive Chronic Hepa-
titis B
Shishu Zhu, Hongfei Zhang, Yi Dong, Zhiqiang Xu, Limin Wang, 
Dawei Chen, Yu Gan, Fuchuan Wang; pediatric liver disease 
therapy and research center, Beijing 302 hospital, Beijing, China., 
Beijing, China
Objective: To investigate on the clearance rate of HBsAg with 
antivirus treatment in 1 to 7 years old children with HBeAg 
+ CHB . Methods: To carry out retrospective analysis on the 
HBsAg clearance rate in 293 pediatric antivirus treatment 
cases, where the enrolled patients were hospitalized in 302 
Military Hospital from June 2006 to December 2013 and had 
at least 6 month follow-up visit after the antivirus treatment . 
SPSS software had been used for statistical analysis . Outcomes: 
(1) the HBsAg+ rate of the patients’ mother was 91 .1% . (2) In 
the age group 1 to ≤2, 2 to ≤3, 3 to ≤4, 4 to ≤5, 5 to ≤6 and 6 
to 7, the HBsAg clearance rates were 66 .1%, 65 .5%, 45 .7%, 
41 .3%, 20 .6% and 27 .6% respectively . For the age group 
13 and 35, 13 and 57, 35 and 57, the HBsAg clearance 
rates have significant statistical differences (P value is 0 .001, 
0 .000 and 0 .008 respectively) . (3)The HBsAg clearance rate 
for male children( 64 .8% ) and female children (35 .2%) were 
41 .1% and 61 .2%, the HBsAg clearance rates were signifi-
cantly statistical different (P=0 .001) . (4) For the groups with 
pre-treatment ALT ≤80 IU/ml, ALT > 80IU/mL, ALT≤200IU/
mL and ALT >200 IU/mL, the HBsAg clearance rate were 
40 .7%, 51 .2%, 47 .6% and 49 .4% respectively . The HBsAg 
clearance rate(ALT≤80IU/mL and ALT > 80IU/mL, ALT≤200 
IU/mL and ALT > 200 IU/mL)showed no significant statistical 
difference . (5) The HBsAg clearance rate for pre-treatment(HB-
VDNA <1×107IU/mL and HBVDNA≥1×107IU/mL)were 54 .9% 
and 46 .7%, and there was no statistical difference between 
the two groups (p=0 .286) . (6) 14 .2% children were B geno-
type, 85% were C genotype, the HBsAg clearance rate were 
57 .1% and 39 .5%, Two groups showed no statistical differ-
ence (p=0 .051) . (7) Liver biopsy was performed in 90 .4% 
children . 10 .9% children had severe liver fibrosis and cirrho-
sis, and the HBsAg clearance rate was 31% . While for the 
children had no severe liver fibrosis and cirrhosis was 49 .2%, 
the two groups showed no statistical difference (p=0 .065) . For 
the group with liver inflammation G < 2, the HBsAg clearance 
rate was 39 .5% and for the group of G≥2, the clearance rate 
was 50 .9%, the two groups showed no statistical difference 
(p=0 .084) . (8) 58 .7% children were treated with IFN alone, 
and the HBsAg clearance rate was 48 .8%; 41 .3% treated with 
IFN for 6 months at first then add on LAM, the HBsAg clear-
ance rate was 47 .1% . The two groups showed no significant 
statistical difference(p=0 .770) . Conclusion: For the 17 years 
old children with HBeAg+ CHB with antiviral treatment, the 
HBsAg clearance rate is correlated with age and sex . Where 
receiving antiviral treatment before 5 years old, the HBsAg 
clearance rate will be comparatively higher .
Disclosures:
The following people have nothing to disclose: Shishu Zhu, Hongfei Zhang, Yi 
Dong, Zhiqiang Xu, Limin Wang, Dawei Chen, Yu Gan, Fuchuan Wang

1873
A randomized trial evaluating the antiviral efficacy of 
switching from lamivudine plus adefovir to tenofovir 
disoproxil fumarate monotherapy in lamivudine-resis-
tant chronic hepatitis B patients with undetectable hepa-
titis B virus DNA
Heon Ju Lee2, SangJin Kim1, Young-Oh Kweon3, Soo Young 
Park3, Jeong Heo4, Hyun Young Woo4, Jaeseok Hwang1, Woo 
Jin Chung1, Chang-Hyeong Lee5, Byung Seok Kim5, Jeong Ill 
Suh6, Won Young Tak3, Byoung Kuk Jang1; 1Internal Medicine, 
Keimyung University School of Medicine, Daegu, Korea (the 
Republic of); 2Internal Medicine, Yeungnam University College 
of Medicine, Daegu, Korea (the Republic of); 3Internal Medicine, 
Kyungpook National University College of Medicine, Daegu, 
Korea (the Republic of); 4Internal Medicine, Pusan National Uni-
versity School of Medicine, Busan, Korea (the Republic of); 5Inter-
nal Medicine, Catholic University of Daegu College of Medicine, 
Daegu, Korea (the Republic of); 6Internal Medicine, Dongguk Uni-
versity College of Medicine, Gyeongju, Korea (the Republic of)
Introduction: Tenofovir (TDF) monotherapy is a standard treat-
ment for patients who have lamivudine (LAM)-resistant chronic 
hepatitis B (CHB) . However, the efficacy of switching to TDF 
monotherapy for LAM resistant CHB patient with undetectable 
HBV DNA while on LAM plus adefovir (ADV) combination ther-
apy (stable switching) is not clear . Material and Methods: In 
this non-inferiority trial, LAM-resistant CHB patients who had 
undetectable serum HBV DNA (<20 IU/mL) for more than 6 
months after initiating LAM plus ADV combination therapy were 
randomized (in a 1:2 ratio) to continue LAM plus ADV combi-
nation therapy (LAM/ADV group, n=58) or TDF monotherapy 
(TDF group, n=111) and followed-up with serum biochemistry 
and HBV DNA in 12 week intervals for 96 weeks . The pri-
mary endpoint of this study was the proportion of patients with 
viral reactivation at week 96 . Viral reactivation was defined 
as HBV DNA >40 IU/mL at two consecutive timepoints, or 
persistent HBV DNA levels of 20-40 IU/mL at three consecutive 
timepoints . Results: A total of 169 CHB patients were enrolled 
in this study including 74 with compensated cirrhosis . There 
were no significant differences between two groups in gender, 
biochemistry findings and duration of LAM and ADV combi-
nation therapy at baseline except age, PT (INR) and presence 
of cirrhosis . Twelve (20 .7%) patients in the LAM/ADV group 
and 17 (15 .3%) patients in TDF group were HBeAg-positive . 
Nine patients (4 in the LAM/ADV group and 5 in the TDF 
group) discontinued the study . After a mean follow up period 
of 96 weeks, there was no subject in either group experienced 
viral reactivation in both groups . One patient achieved HBsAg 
seroconversion in TDF group (1/106, 0 .94%) . The number 
of patients with HBeAg loss at week 96 was 4/12(33 .3%) 
and 5/17(29 .4%) in the LAM/ADV and TDF groups, respec-
tively . Two patients (2/17, 11 .7%) achieved HBeAg serocon-
version in TDF group . Transient virological rebound occurred 
in 16 patients (7 patients in LAM/ADF group and 9 patients in 
TDF group) through 96 weeks, but all patients achieved HBV 
DNA undetectable at the next visit . There were no patients 
experienced an increase of serum creatinine levels of ≥0 .5 
mg/dL above baseline . Conclusions: Stable switching to TDF 
monotherapy for 96 week showed a comparable virological 
response to continuous LAM plus ADV combination therapy in 
LAM resistant CHB patients with undetectable HBV DNA . (Trial 
registration number Clinicaltrial .gov ID NCT01732367)
Disclosures:
Jeong Heo - Advisory Committees or Review Panels: Abbvie, Gilead; Grant/
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A real-world experience in baseline predictors of viro-
logical response to Peginterferon Alfa-2a in patients 
with HBeAg-negative chronic hepatitis B
Yi-Cheng Chen1,2, Rachel Wen-Juei Jeng1,2, Chao-Wei Hsu1,2, 
Chun-Yen Lin1,2, I-Shyan Sheen1,2, Rong-Nan Chien1,3, Yun -Fan 
Liaw1,3; 1Liver Research Unit, Chang Gung Memorial Hospital, 
Taoyuan, Taiwan; 2Gastroenterology and Hepatology, Chang 
Gung Memorial Hospital, Taoyuan City, Taiwan; 3College of Med-
icine, Chang Gung University, Taipei, Taiwan
Background and aims Peginterferon (Peg-IFN) alfa-2a is one 
of the recommended first-line agents for treatment of chronic 
hepatitis B (CHB) . The baseline predictors of post-treatment 
response to Peg-IFN alfa-2a is not well established . The aim 
of this study is to explore baseline clinical characteristics to 
find the predictors of virological response to Peg-IFN alfa-2a 
in HBeAg-negative CHB at 48 weeks post-treatment in a real-
world clinical practice . Patients and methods A total of 127 
patients with HBeAg-negative CHB were recruited retrospec-
tively from 2006 to 2013 in Chang Gung Memorial Hospital . 
All patients were treated with Peg-IFN alfa-2a for 48-52 weeks . 
Baseline clinical charateristics included alanine aminotransfer-
ase (ALT), HBV DNA, quantitative HBsAg and HBV genotype . 
Virological response was defined as HBV DNA <2000 IU/mL 
at 48 weeks post-treatment . Stored serum were retrieved for 
HBV DNA, HBsAg and genotype assays . Results The mean age 
was 46 .8±9 .9 (median 45, range 26-69) years, males were 
112 (88%) and genotype B were 97 (76 .4%) . The mean ALT 
was 158 .7±109 .8 U/L . There were 39 (30 .7%) patients with 
ALT 5-fold upper limit of normal (5xULN) . The mean HBsAg 
and HBV DNA levels were 3 .1±0 .6 log IU/mL and 6 .3±1 .3 
log IU/mL, respectively . VR and HBsAg seroclearance were 
achieved in 38 (30%) and 6 (4 .7%) patients, respectively . 
Patients with VR were significantly younger than those without 
(43 .3 vs . 48 .3 years, p=0 .008) . Age ≤45 years [odds ratio 
(OR) 3 .325, 95% confidence (CI) 1 .357-8 .148, p=0 .009] 
was a significantly independent predictor of VR in multivariate 
logistic regression analysis . ALT ≥5xULN (OR 2 .324, 95% CI 
0 .654-5 .659, p=0 .063) and HBsAg <650 IU/mL (OR 2 .504, 
95% CI 0 .970-6 .467, p=0 .058) were marginally significant 
predictors of VR . Among patients with age ≤45 years, 69 .2% 
of those with HBsAg <650 IU/mL, 56 .3% of HBsAg <1000 
IU/mL and 52 .6% of ALT ≥5xULN could achieve VR . Combina-
tion of HBsAg <650 IU/mL and ALT ≥5xULN or HBsAg <1000 
IU/mL and ALT ≥5xULN would increase VR rate (from 17 .6% 
to 28 .6% and 16 .7% to 27 .3%, respectively) in patients with 
age >45 years . Conclusions Younger age (≤45 years) was 
a significant baseline predictor of VR to Peg-IFN alfa-2a in 
HBeAg-negative CHB . High rate of VR (~70%) could be 
achieved in patients with age ≤45 years and baseline HBsAg 
<650 IU/mL . Combination of baseline low HBsAg (<1000 IU/
mL) and high ALT (≥5xULN) levels would increase VR rate in 
patients with age >45 years .
Disclosures:
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Support: Roche
The following people have nothing to disclose: Yi-Cheng Chen, Rachel Wen-Juei 
Jeng, Chao-Wei Hsu, Chun-Yen Lin, I-Shyan Sheen, Rong-Nan Chien

1875
The Prenylation Inhibitor Lonafarnib Can Induce 
Post-Treatment Alt Flares With Viral Clearance In 
Patients With Chronic Delta Hepatitis
Cihan Yurdaydin1, Ramazan Idilman1, Cagdas Kalkan1, Fatih 
Karakaya1, Aysun Caliskan Kartal1, Onur Keskin1, Ersin Kara-
tayli1, Senem C. Karatayli1, A Mithat Bozdayi1, Christopher 
Koh2, Theo Heller2, Jeffrey Glenn3; 1Gastroenterology Section, 
Ankara University Medical School, Ankara, Turkey; 2Liver Diseases 
Branch, NIDDK, Bethesda, MD; 3Division of Gastroenterology and 
Hepatology, Stanford University School of Medicine, Stanford, CA
Background/Aims: Chronic delta hepatitis (CDH) is the most 
severe form of viral hepatitis . There is currently no approved 
therapy for CDH . The only established treatment is with inter-
ferons, effective in only 25 to 30% of patients . New treat-
ment options are needed in CDH . The prenylation inhibitor 
lonafarnib (LNF) is the first pharmacological investigational 
treatment specific for hepatitis D virus (Koh et al, Lancet Infect 
Dis 2015) . Here we report for the first time post-treatment ALT 
flares and their outcomes in patients treated with 12 or 24 wks 
of LNF in various treatment regimens . Methods: 27 patients 
were analyzed who had detectable HDV RNA after receiv-
ing LNF for 12 or 24 wks in the LOWR HDV-1 and LOWR 
HDV-2 trials . A post-treatment ALT flare was defined as eleva-
tion of ALT to >2x baseline ALT level . Results: To date, 5 of 27 
(18 .5%) patients have experienced post-treatment ALT flares . 
These post-treatment flares (median ALT 190 U/mL, range 110-
1355 U/mL) led to ALT normalization and HDV RNA became 
negative within 12-24 wks . These patients came from a variety 
of LNF treatment cohorts: LNF 200mg bid, 12 wks; LNF 300 
mg bid, 12 wks, LNF 100mg bid/RTV 50mg bid, 12 wks; LNF 
75 mg bid/RTV 100mg bid, 12 wks, followed by addition of 
pegylated interferon alfa (PEG IFN α) for 12 wks; LNF 50mg 
bid/RTV 100mg bid, 24 wks . One patient cleared HBV DNA 
and subsequently cleared HBsAg; the others did not, although 
2 other patients exhibited declines in HBV DNA of 2 logs or 
greater . All five patients exhibited rapid initial declines of HDV 
RNA with initiation of LNF that were eventually followed by 
more gradual rises on therapy associated with decreased LNF 
exposure (due to dose reductions or excessive GI side effects) . 
Conclusion: The data suggest that a short course of LNF may 
contribute to an effective reset and activation of the immune 
reactivity in CDH, which in some cases my spread to HBV . 
Thus, there appear to be at least two pathways for achieving 
HDV negativity with LNF therapy: On treatment LNF-induced 
progressive suppression to HDV negativity with ALT normal-
ization (more classical antiviral approach, e .g . exemplified in 
the ongoing LOWR 2 study), and LNF-induced post-treatment 
anti-HDV ALT flares (described here) . The mechanisms of this 
latter immune restoration are being explored and may lead 
to the prospective identification of patients who are likely to 
experience this remarkable outcome .
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Durability of 3-year consolidation therapy following 
virologic response in chronic hepatitis B patients treated 
with nuclios(t)ide analogues
JA KYUNG KIM, Jung-Hwan Yu, Jung Il Lee, Ah Young Kang, 
Kwan Sik Lee; Dept. of Internal Medicine, Gangnam Severance 
Hospital, Seoul, Korea (the Republic of)
BACKGROUND/AIM: The durability of response after stop-
ping nucleos(t)ide analogue (NA) therapy in chronic hepatitis 
B (CHB) patients remains unknown . Although HBsAg loss is to 
be the ideal goal of NA treatment, it is scarcely achieved espe-
cially in HBV genotype C patients . The consolidation therapy 
before the discontinuation of NA is suggested to be at least 
one year although the ideal duration of consolidation therapy 
is yet to be validated . We studied the long term outcome of 
CHB genotype C patients who discontinued NA therapy after 
3 years of consolidation therapy . METHODS: We retrospec-
tively reviewed the outcomes of 33 HBeAg positive and 54 
HBeAg negative CHB genotype C patients who stopped NA 
after 3-year of consolidation therapy following achievement 
of undetectable HBV DNA and HBeAg loss (in HBeAg positive 
patients) . Relapse was defined as HBV DNA >2,000 IU/mL 
measured twice at 6 months apart within one year, or retreat-
ment after the initial HBV DNA elevation . RESULTS: NAs used 
for consolidation were lamivudine (15 .2%), clevudine (3 .0%), 
entercavir (21 .2%), adefovir (24 .2%), lamivudine with adefovir 
(33 .3%), or telbivudine with adefovir (3 .0%) in HBeAg positive 
patients, and lamivudine (25 .9%), telbivudine (1 .9%), clevu-
dine (3 .7%), entercavir (42 .6%), adefovir (9 .3%), or lamivu-
dine with adefovir (16 .7%) in HBeAg negative patients . Mean 
follow-up from discontinuation after 3-year consolidation ther-
apy to final visit was 42 .6 months in HBeAg positive patients 
and 40 .8 months in HBeAg negative patients . The final relapse 
was noted in 63 .6 % in HBeAg positive patients and 70 .4 % 
in HBeAg negative patients within 5 years after stopping NA . 
The cumulative relapse rate was 36 .4% at 3 months, 45 .5% 
at 6 months, 54 .5% at 1 year, 64 .6% at 3 years and 5 years 
in HBeAg positive patients . The cumulative relapse rate was 
26 .0% at 3 months, 41 .2% at 6 months, 56 .9% at 1 year, 
75 .1% at 3 and 5 years in HBeAg negative patients . CON-
CLUSIONS: Even with 3-year consolidation therapy, relapse 
rate was high regardless of HBeAg status after the discontinua-
tion of NA . This study suggests that CHB patients who discon-
tinue therapy require close monitoring for recurrent hepatitis 
and restarting treatment .
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The following people have nothing to disclose: JA KYUNG KIM, Jung-Hwan Yu, 
Jung Il Lee, Ah Young Kang, Kwan Sik Lee

1877
Silibinin treatment for hepatitis D: in vitro and in vivo.
Emma Reungoat1, Dulce Alfaiate1, Inna Gafanovich2, Ilana Dery2, 
Orna Mor3, Ralf T. Pohl4, Nesma Bensalah1, Chloé Montes1, 
Camille C. Sureau5, Scott Cotler6, Harel Dahari6, Fabien Zoulim1, 
Yoav Lurie2, Eve-Isabelle Pecheur1; 1Cancer Research Center of 
Lyon / CNRS, Lyon, France; 2Liver Unit, Digestive Disease Institute, 
Share’e Zedek Medical Center, Jerusalem, Israel; 3Central Virol-
ogy Laboratory, Ministry of Health, Ramat-Gan, Israel; 4German 
Association of Phytotherapy, Speyer, Germany; 5Virology, Institut 
National de la Transfusion Sanguine, PARIS, France; 6Division of 
Hepatology, Department of Medicine, Loyola University Medical 
Center, MAYWOOD, IL
Background and aim: Hepatitis D virus (HDV) infection causes 
the most severe form of chronic viral hepatitis . HDV is a defec-

tive satellite virus which requires the hepatitis B virus (HBV) and 
its surface antigen for transmission and replication . About 15 
to 20 million people are chronically infected by HDV world-
wide . Interferon-alpha (IFN)-based therapies for hepatitis D are 
effective in only about 25% of patients . Therefore, identifying 
new combinations of molecules to treat hepatitis D is urgently 
needed . Silibinin, extracted from milk thistle (Silybum maria-
num sp .), has long been used as an hepatoprotective and anti-
oxidant compound, is well tolerated and has potent antiviral 
activity against hepatitis C with the ability to achieve cure . It 
is not known whether SIL has antiviral activity against hepatitis 
D in vitro or in vivo . Methods: In vitro studies were carried 
out using the pharmaceutical form of silibinin, Legalon®SIL in 
HepaRG differentiated cells and primary human hepatocytes . 
Time-of-addition experiments were performed to separately 
analyze entry and post-entry stages of viral infection . To test SIL 
effect on HDV in vivo, a 39 year-old male HDV/HBV-coinfected 
patient with cirrhosis by fibroscan, who developed severe side 
effects during a previous course of IFN, initiated monotherapy 
with intravenous 1400 mg/day of SIL for 4 weeks . Blood sam-
ples were collected every week . HDV RNA was measured by 
RT-qPCR . Results: The in vitro results indicate SIL dose-depen-
dent antiviral activity in the μmolar range . This activity was 
more prominent at the viral entry stage than at later stages of 
the HDV life cycle, with a 50% decrease in HDV infection . Inter-
estingly, an additive inhibitory effect was observed when SIL 
was combined with therapeutically-achievable doses of IFN, 
reaching a 80% inhibition of infection . To test in vivo whether 
SIL blocks HDV production, SIL was administered to a chronic 
HDV-infected patient with a high pre-treatment HDV RNA level 
of 1 .85x107 cp/ml . While SIL treatment was safe and with-
out any side effects, HDV RNA levels did not decline during 
treatment (mean 2 .4 x107 cp/ml) . Conclusion: SIL exhibited 
antiviral activity against HDV in vitro, targeting the viral entry 
stage, with minimal effect on HDV production, which is partly 
confirmed in vivo by the lack of reducing HDV levels during 
4 weeks of SIL treatment . Larger studies with longer treatment 
durations with SIL alone or in combination with IFN (and other 
anti-HDV drugs) are needed to further explore SIL use against 
HDV .
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Population Pharmacokinetic Analysis of Peginterferon 
Alfa-2a (40KD) Supports the use of Bsa-Category Based 
Dosing Regimen in Children with Chronic Hepatitis B:
PEG-B-ACTIVE Pharmacokinetic Substudy
Celine Sarr1, Hong Deng2, Eric Snoeck1, Hongfei Zhang3, Nimer 
Assy4, Yury Lobzin5, Alexander Potapov6, Tatiana Strokova7, 
Daniel H. Leung8, Vedran Pavlovic9, Cynthia Wat9, Yuyan Jin10, 
Nicolas Frey11; 1SGS Exprimo NV, Mechelen, Belgium; 2Third 
Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China; 
3Beijing 302 Hospital, Beijing, China; 4Western Galilee Hospi-
tal, Naharyia, Israel; 5Scientific Research Institute of Childhood 
Infections, St. Petersburg, Russian Federation; 6Scientific Research 
Institute of Child Healthcare, Moscow, Russian Federation; 7Scien-
tific Research Institute of Nutrition, Moscow, Russian Federation; 
8Baylor College of Medicine / Texas Children’s Hospital, Houston, 
TX; 9Roche Products Ltd, Welwyn Garden City, United Kingdom; 
10F. Hoffmann-La Roche Ltd, Shanghai, China; 11F. Hoffmann-La 
Roche Ltd, Basel, Switzerland
Background and Aim: Peg-B-Active phase IIIb study (NCT 
01519960) was conducted to compare the efficacy and safety 
of peginterferon alfa-2a (PEG-IFN) to an untreated control 
group, in HBeAg-positive children with Chronic Hepatitis B 
(CHB) . The aim of this substudy was to evaluate the pharma-
cokinetics (PK) of PEG-IFN following administration of a body 
surface area (BSA) category-based dosing regimen . Methods: 
A population based PK approach was applied to evaluate 
whether the BSA-category dosing regimen was providing PEG-
IFN exposure similar to adults . Firstly, a robust structural pop-
ulation PK model of PEG-IFN was developed from 4 historical 
PEG-IFN adult studies with extensive PK sample collection . Sub-
sequently, Peg-B-Active pediatric PK data (sparse PK samples 
collected at Week 1 and Week 24, and pre-dose samples at 
Weeks 4, 8, and 12) was added to develop a population PK 
model of PEG-IFN in children and adults . Allometric scaling 
principles were applied during population PK model develop-
ment, and analysis was performed using NONMEM version 
7 .3 .0 . Results: Adult PK dataset consisted of 128 patients and 
2300 PEG-IFN serum concentrations . Structural population PK 
model of PEG-IFN in adults consisted of a one compartment 
disposition model with a sequential zero-first order absorption 
and a low constant endogenous level of IFN-alpha . Pediatric 
PK dataset included 30 subjects (enrolled across 6 centers, age 
range 3 – 17 years) and 263 PEG-IFN serum concentrations . 
This structural model successfully described the serum concen-
tration-time PK profiles in both pediatric and adult populations . 
As expected, the apparent clearance (CL/F) and volume of 
distribution (V/F) of PEG-IFN were found to be dependent on 
body weight in accordance with the allometric scaling princi-
ples . The estimated steady state AUC (AUCss) following BSA 
category-based PEG-IFN dosing in children (mean AUCss 
3,484 ng .h/ml; range 633 – 6,916 ng .h/ml) was similar to 
exposures in the 4 adult studies (mean AUCss 2,451 – 3,834 
ng .h/ml; range 249 – 6,872 ng .h/ml) . Furthermore, those 
AUCss values were comparable across the 4 pediatric BSA-
based dosing categories . Conclusions: A one compartment dis-
position PK model with a sequential zero-first order absorption 
and a body-size effect on CL/F and V/F described adequately 
the concentration-time data of PEG-IFN in both pediatric and 
adult populations . The BSA category-based dosing of PEG-
IFN in children results in consistent PK exposures across the 
BSA-category range, which are similar to exposures observed 
in adults . *CS and HD are joint primary author
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Characterization of host, viral, and treatment-related 
factors associated with antiviral efficacy of tenofovir 
alafenamide (TAF) and tenofovir disporoxil (TDF)
Edward J. Gane2, Masaki Saito9, Si Hyun Bae3, Pietro Andre-
one4, John F. Flaherty1, Kyungpil Kim1, Anuj Gaggar1, Robert P. 
Myers1, Florin A. Caruntu5, Florence Wong6, Xiaoli Ma7, Patrick 
Marcellin8; 1Gilead Sciences, Foster City CA, CA; 2New Zealand 
Liver Transplant Unit, Auckland Clinical Studies, Auckland, New 
Zealand; 3Gastroenterology, Seoul Saint Mary Hospital, Seoul, 
Korea (the Republic of); 4Scienze Mediche e Chirurgiche, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, Italy; 5Infectious 
Diseases, National Institute for Infectious Diseases Matei Bals, 
Bucharest, Romania; 6University Health Network, Toronto, ON, 
Canada; 7Xiaoli Ma, PC, Bryn Mawr, PA; 8Service d’Hépatologie, 
Hopital Beaujon, University of Paris, Clichy, France; 9Division of 
hepatobillary and pancreatic disease, department of internal med-
icine, Hyogo College of Medicine, Hyogo, Japan
Background: TAF is a pro-drug of TDF that has shown non-in-
feriority in Phase 3 studies of patients with chronic hepatitis B 
(CHB) . The objective of this study was to determine host, viral, 
and treatment-related factors associated with HBV DNA per-
sistence after 48 weeks of treatment with TAF or TDF . Methods: 
The study included adults with CHB enrolled in two Phase 3 
studies of TAF 25 mg QD vs . TDF 300 mg QD (Study GS-US-
321-0108 in HBeAg- and GS-US-321-0110 in HBeAg+ sub-
jects) . We examined the associations between host (age, sex, 
race, BMI, treatment experience to oral antivirals, and base-
line [BL] ALT, FibroTest, and creatinine clearance [CrCl]), viral 
(HBeAg, BL HBV DNA, HBV genotype), and treatment-related 
(TAF vs . TDF, adherence) factors with HBV DNA persistence, 
defined as HBV DNA ≥2,000 IU/mL (Roche COBAS Taqman) 
at Week 48 using logistic regression analyses . Results: 1,246 
of 1,301 randomized subjects (96%) had available HBV DNA 
at Week 48 and are included . The median age was 39 years, 
63% were male, 78% were Asian, 23% were treatment-expe-
rienced, and 67% received TAF . 66% were HBeAg+, median 
BL HBV DNA was 7 .4 log10 IU/mL, and the majority of HBV 
genotypes were C (48%) or D (25%) . In total, only 50 patients 
(4 .0%) had HBV DNA persistence after 48 weeks of treat-
ment (TAF vs . TDF: 4 .2% vs . 3 .6%; P=0 .649) . Among these 
50 patients, 18/35 (51%) in the TAF arm and 9/15 (60%) 
in the TDF arm (P=0 .758) had HBV DNA levels consistently 
≥2,000 IU/mL for the entire 48 weeks, while the remainder 
had HBV DNA <2,000 IU/mL at some point prior to Week 48 . 
Mean adherence was slightly lower in patients with persistent 
HBV DNA (98 .2% vs . 98 .9%; P=0 .020), but no antiviral resis-
tance was detected . In a multivariate analysis, independent 
predictors of HBV DNA persistence after 48 weeks of treatment 
included HBeAg-positivity at BL (odds ratio [OR] 4 .79; 95% CI 
1 .05-21 .8; P=0 .043), BL HBV DNA ≥8 log10 IU/mL (OR 4 .98; 
95% CI 2 .26-10 .99; P<0 .001), HBV genotype D (OR vs . non-D 
genotypes: 2 .60; 95% CI 1 .31-5 .20; P=0 .007), prior antiviral 
treatment (OR 1 .99; 95% CI 1 .01-3 .92; P=0 .046), and antivi-
ral adherence (OR per % adherence: 0 .78; 95% CI 0 .66-0 .91; 
P=0 .002) . HBV DNA persistence was associated with higher 
CrCl (OR per mL/min: 1 .01; 95% CI 1 .00-1 .02; P=0 .022), but 
not TAF vs . TDF treatment . Conclusions: A high proportion of 
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patients achieve HBV DNA suppression to below 2,000 IU/mL 
after 48 weeks of treatment with TAF or TDF . HBeAg-positivity, 
high BL viral load, HBV genotype D, prior antiviral treatment 
and lower antiviral adherence are independent predictors HBV 
persistence with these therapies . No antiviral resistance was 
detected .
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Identification of novel CD8+ T-cell epitopes in 
HLA-A24-positive patients with hepatitis B virus
Kiichiro Kaji, Eishiro Mizukoshi, Daisuke Yamamiya, Kazumi Fus-
himi, Toshikatsu Tamai, Hidetoshi Nakagawa, Masaaki Kitahara, 
Noriho Iida, Masao Honda, Shuichi Kaneko; Gastroenterology, 
Graduate School of Medicine, Kanazawa University, Kanazawa, 
Japan
[Background & Aim] Treatment for chronic infection of hepatitis 
B virus (HBV), such as interferon and nucleoside analogues 
(NAs), has reduced mortality associated with chronic HBV 
infection but could not achieve eradication of HBV . During the 
last few years, some immune checkpoint targeting therapies 
has been developed . Combination of immune checkpoint tar-
geting therapy and HBV-specific cytotoxic T lymphocyte (CTL) 
is one of the attractive strategies of HBV eradication . In this 
study, we examined HBV-specific CTL epitopes, and analyzed 
immune responses to them using peripheral blood mononuclear 
cells (PBMCs) to investigate their usefulness for disease control 
and eradication of HBV . [Methods] HLA-A*2402-restricted HBV 
(genotype C)-specific epitopes were designed using computa-
tional methods . A total of 93 peptides derived from HBV-spe-
cific epitopes was synthesized; 31 from large S region, 14 from 
precore/core region, 4 from x region, and 44 from polymerase 
region . To investigate CTL responses and narrow them down, 
enzyme-linked immunospot (ELISPOT) and cytotoxicity assays 
using PBMCs derived from 62 HLA-A*2402-positive patients 
with HBV infection: the patients included 9 acute hepatitis, 
44 chronic hepatitis (12 with/ 32 without NAs), 3 recovered 
(HBs antibody-positive), and 6 carriers . HLA-A*2402-peptide 
binding assay were performed to determine the binding affinity 
of the candidate peptides . The safety and immunogenicity of 
immunotherapy using the candidate peptides was investigated 
by s .c . vaccinations to HLA-A*2402/K(b) transgenic mice (Tgm) 
(Sumitomo Dainippon Pharma, Osaka, Japan) . [Results] 6 pep-
tides were selected according to the frequency of peptide-spe-
cific CTLs investigated by ELISPOT assay . Immune response of 
almost these peptides was increased in patients with NAs more 
than the same patients before NAs therapy . 3 of 6 peptides 

showed strong binding affinity to HLA-A*2402 molecule . 2 of 
6 peptides could generate peptide-specific CTLs by stimulating 
PBMCs of HBV patients . In the vaccination study of Tgm using 6 
peptides, no severe adverse effects were observed, and 4 of 6 
peptides showed significant immune response in ELISPOT assay 
using splenocytes from the Tgm after vaccination . Additionally, 
the epitope which had correlation between immune response 
and HBV core related antigen (HBcrAg) was detected . Investi-
gation of base sequence of HBV from the patients with positive 
response to these peptides showed frequent mutations in the 
relevant portion of them . [Conclusion] Epitopes correlated with 
HBcrAg and HBV mutation may have an effect on HBV eradica-
tion . The peptides derived from these epitopes could be useful 
for HBV immunotherapy .
Disclosures:
Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., Co ., 
Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., Inc, 
Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., Inc, 
Takeda ., Co ., Inc, Otsuka„ÄÄPharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer 
Japan, Eli lilly Japan
The following people have nothing to disclose: Kiichiro Kaji, Eishiro Mizukoshi, 
Daisuke Yamamiya, Kazumi Fushimi, Toshikatsu Tamai, Hidetoshi Nakagawa, 
Masaaki Kitahara, Noriho Iida, Masao Honda

1881
Safety, Tolerability and Pharmacokinetics of JNJ-
56136379, a Novel HBV Capsid Assembly Modulator, 
in Healthy Subjects.
Jeysen Z. Yogaratnam1, Joris J. Vandenbossche2, Wolfgang Jess-
ner2, Maarten Van den Boer2, Jeike Bieweng2, Freya Rasschaert2, 
Christelle Vistuer2, Katrien Janssen2, Ilham Smyej2, Dominique Ver-
straete2, Jan Martin Berke2, Koen Vandyck2, Sushmita Chanda1, 
John Fry1; 1Alios Biopharma (a Janssen Pharmaceutical Company 
of Johnson & Johnson), South San Francisco, CA; 2Janssen Pharma-
ceuticals, Beerse, Belgium
BACKGROUND: JNJ-56136379 (JNJ-379) is a potent in vitro 
inhibitor of HBV replication with a median EC90 of 226nM in 
HepG2 .117 cells . The safety, tolerability and pharmacokinet-
ics (PK) of JNJ-379, in healthy volunteers (HV) was evaluated 
in Part 1 of a first in-human, Phase 1 study (NCT02662712) . 
Interim blinded results are described below . METHOD: Part 1, 
a double-blind, randomized, placebo (PBO)-controlled study, 
had three panels . Panel 1 had Sessions 1, 3 & 5 . Panel 2 
had Sessions 2, 4 & 6 . In Panels 1 & 2 respectively, single 
ascending oral doses (QD) of JNJ-379/PBO were evaluated 
in the same group of HV (2:1 randomization) . Sessions 1, 
2, and 3, each had 9 HV . Session 4, 5 and 6, each had 8 
HV . The following fasted doses were evaluated: Session 1: 
25mg/PBO, Session 2: 50mg/PBO, Session 3: 150mg/PBO, 
Session 4: 300mg/PBO and Session 6: 600mg/PBO . Ses-
sion 5 evaluated a fed, QD dose of 150mg/PBO . Panel 3, 
consisting of only Session 7, 12 HV were dosed in a fed state 
with 150mg/PBO (3:1 randomization) twice a day (BD) for 
two days followed by 100mg/PBO QD for further 10 days . 
RESULTS: There were no serious adverse events or dose limiting 
toxicities . Adverse events (AEs) were mild or moderate . The 
most common AEs were headache, epistaxis, rhinitis, malaise, 
abdominal pain and asymptomatic lipase elevation . There was 
no apparent relationship to dose for any AE . Three HV did not 
complete their respective dosing sessions/panels . Cmax and 
AUC of JNJ-379 increased proportionally between QD doses 
of 25mg to 300mg but, less than proportionally up to 600mg . 
Median Tmax was between 1 .25 h and 4 .00 h . Mean clear-
ance (Cl/F) after QD doses was between 1 .22 L/h and 1 .34 
L/h . Volume of distribution ranged between 183 and 188 L . 
Mean T1/2 after QD doses was about 104 hours . Following 
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fed, QD dose of 150 mg, Cmax and AUC120h increased 25% 
and 11%, respectively . Median Tmax was reached 2 .5 hours 
later under fed conditions . During multiple dosing, steady-state 
was reached by Day 3 . Cl/F at steady-state following multiple 
dosing was similar to QD administration, suggesting time-linear 
PK . CONCLUSION: JNJ-379 was well tolerated in HV at QD 
doses up to 600mg and at multiple doses of 150mg BD for two 
days followed by 100 mg QD for 10 days . PK was linear up 
to QD doses of 300mg and following multiple daily dosing . 
Chronic hepatitis B subjects will be evaluated in Part 2 of this 
Phase 1 study .
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Predictors of HBeAg loss in HBeAg-positive patients 
with chronic hepatitis B during treatment with tenofovir 
alafenamide or tenofovir disoproxil fumarate
Calvin Q. Pan2, Michael Kin Kong Li3, Kwan Sik Lee4, Rozalina I. 
Balabanska5, John F. Flaherty1, Kyungpil Kim1, Robert P. Myers1, 
Mani Subramanian1, Djamal Abdurakhmanov8, Mang M. Ma6, 
Ho Bae9, Kosh Agarwal7; 1Gilead Sciences, Inc., Foster City, CA; 
2New Discovery LLC, New York, NY; 3Tuen Mun Hospital, Hong 
Kong, Hong Kong; 4Gangnam Severance Hospital, Seoul, Korea 
(the Republic of); 5Tokuda Hospital - Sofia, Sofia, Bulgaria; 6Uni-
versity of Alberta, Edmonton, AB, Canada; 7King’s College Hospi-
tal, London, United Kingdom; 8I.M. Sechenov First Moscow State 
Medical University, Moscow, Russian Federation; 9Asian Pacific 
Liver Center, Saint Vincent Medical Center, Los Angeles, CA
Background: Elevated pre-treatment serum alanine amino-
transferase (ALT) and active histologic disease have been 
associated with HBeAg loss during oral antiviral therapy for 
chronic hepatitis B (CHB) . Our objective was to evaluate fac-
tors associated with HBeAg loss during treatment with tenofo-
vir alafenamide (TAF) or tenofovir disoproxil fumarate (TDF) . 
Methods: The study included adults with HBeAg-positive CHB 
enrolled in a Phase 3 trial (Study GS-US-320-0110) comparing 
TAF 25 mg QD vs . TDF 300 mg QD . The associations between 
HBeAg loss at Week 48 with host, viral, and treatment-related 
factors, including on-treatment virologic suppression (Roche 
COBAS Taqman; lower limit of detection 29 IU/mL), were 
determined using logistic regression analyses . Results: Among 
850 included patients, the median age was 36 yrs, 82% were 
Asian, and median baseline (BL) ALT and HBV DNA were 
86 U/L (IQR 60-139) and 8 .0 log10 IU/mL (IQR 7 .0-8 .6), 
respectively . 112 patients (13 .2%) lost HBeAg and 81 patients 
(9 .5%) had HBeAg seroconversion at Week 48 . HBeAg loss 
was similar between the TAF and TDF treatment groups (13 .8% 
vs . 11 .9%; P=0 .519) . Compared with subjects with persistent 
HBeAg-positivity, those with HBeAg loss were older (median 
age, 35 vs . 40 yrs), and had higher median BL ALT (84 vs . 
115 U/L), a higher prevalence of presumed cirrhosis (Fibro-
Test ≥0 .75: 6 .8% vs . 15 .9%), and lower median BL serum 
HBV DNA (8 .0 vs . 7 .6 log10 IU/mL) (all P<0 .005) . Patients 
with HBeAg loss had greater median decline in HBV DNA at 

Week 12 (4 .6 vs . 4 .3 log10 IU/mL; P=0 .009), but not Week 
48 (6 .1 vs . 6 .2 log10 IU/mL; P=0 .573) . In multivariate analy-
sis, independent predictors of HBeAg loss included older age 
(OR per yr: 1 .03 [95% CI 1 .01-1 .05]; P=0 .002), higher BL 
ALT (OR per U/L: 1 .005 [1 .003-1 .008]; P<0 .001), and lower 
HBV DNA (OR per log10 IU/mL: 0 .74 [0 .64-0 .87]; P<0 .001); 
HBV DNA suppression at Week 12 was not significant . Con-
clusions: A minority of subjects treated with TAF or TDF expe-
rience HBeAg loss with 48 weeks of treatment . Older age, 
higher BL serum ALT, and lower HBV DNA are associated with 
higher rates of response .
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Pharmacokinetics (PK) and PK modeling of the first-in-
class HBV core inhibitor NVR 3-778 dosed once- (QD) 
or twice daily (BD) in healthy volunteers (HVs) and 
HBeAg-positive patients with chronic HBV infection 
(CHBV)
Thomas Kakuda1, Francesca Del Bene2, Man-Fung Yuen3, Edward 
J. Gane4, Stuyckens Kim2, Sandy Liaw5, Nathaniel Brown5, Klaus 
Klumpp5, Lalo Flores5, Sushmita Chanda1; 1Alios BioPharma, South 
San Francisco, CA; 2Janssen Research & Development, Beerse, 
Belgium; 3Queen Mary Hoispital, University of Hong Kong, Hong 
Kong, Hong Kong; 4Auckland Clinical Studies, Auckland, New 
Zealand; 5Novira Therapeutics, Doylestown, PA
 BACKGROUND: NVR 3-778 is a potent and selective, orally 
bioavailable HBV capsid assembly modulator in clinical devel-
opment . A Phase 1, 2-part, randomized, placebo-controlled 
study of the PK, safety and tolerability in HVs (E Gane, et 
al . AASLD 2014;LB19) and antiviral activity in CHBV was 
previously presented (M-F Yuen, et al . EASL 2016;LB06) . 
We report the PK and PK modeling of NVR 3-778 in HVs 
and HBV patients to assess the dose-response relationship 
and guide further studies of NVR 3-778 . METHOD: In Part 1 
(NVR3-778-101: NCT02112799), 4 cohorts of HVs received 
single doses of NVR 3-778 (A-D: 50, 150, 400, or 800mg) 
or 200mg QD for 14 days (cohort E) . In Part 2 (NVR3-778-
101B: NCT02401737), CHBV-infected patients received NVR 
3-778 for 28 days in 6 cohorts (F: 100mg QD, G: 200mg 
QD, H: 400mg QD, I/J: 600mg BD, L: 1000mg BD); cohort K 
received NVR 3-778 placebo, and cohorts J/K also received 
pegylated interferon (PegIFN) 180μg weekly . PK over 8 hours 
was done after the first dose followed by trough concentrations 
(C0h) on Days 3, 7, 14, and 21 . Plasma concentrations of NVR 
3-778 were measured using a validated LC-MS/MS method . 
PK parameters were calculated using non-compartmental 
analysis (Winnonlin) and subject to further exploration using 
non-linear mixed effects modeling (NONMEM) . RESULTS: In 
Part 1, mean NVR 3-778 maximum concentrations (Cmax) and 
area under the curve (AUC) ranged from 509 to 3230ng/
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mL and 5980 to 49400ng .h/mL, respectively . Cmax and AUC 
were slightly (8-19%) higher when given with food . Minimal 
accumulation was observed between Days 1 and 14 in cohort 
E . In Part 2, mean NVR 3-778 Cmax and AUC ranged from 865 
to 3018ng/mL and 4842 to 14872ng .h/mL, respectively, for 
cohorts F-H (QD); these values were 3910 to 4630ng/mL and 
21400 to 25100ng .h/mL for cohorts I-L (BD) . Mean steady-
state NVR 3-778 C0h were 2 to 4-fold above the protein-bind-
ing adjusted EC90 with BD dosing but below this value with 
QD dosing . A 2–compartment model with sequential zero-first-
order input adequately described NVR 3-778 PK . A less than 
dose proportional increase in exposure was observed above 
400mg . In general, PK was similar between HVs and HBV-in-
fected patients (without cirrhosis); PegIFN had no apparent 
effect on NVR 3-778 PK . CONCLUSION Despite decreasing 
dose proportionality at higher doses, high plasma concentra-
tions of NVR 3-778 were achieved with BD dosing (cohorts I-L) 
and C0h were consistently above HBV inhibitory concentrations 
in vitro, supporting a clinical efficacy rationale for NVR 3-778 . 
PK was similar for HVs and patients, with no apparent effect 
of food or PegIFN . Further studies of NVR 3-778 are planned .
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Risk of Renal Function Impairment Among Cancer 
Patients Treated With Tenofovir or Entecavir for HBV 
Prophylaxis During Chemotherapy
I-Cheng Lee, Yi-Hsiang Huang, Yee Chao, Chung-Pin Li, Han-Chieh 
Lin, Ming-Chih Hou; Taipei Veterans General Hospital, Taipei, 
Taiwan
Background & Aims Prophylactic antiviral therapy is rec-
ommended for HBsAg-positive cancer patients undergoing 
cytotoxic chemotherapy . However, the risk of tenofovir (TDF)-as-
sociated renal toxicity has not been reported in this setting . The 
aim of this study is to assess the severity and incidence of renal 
impairment in HBsAg-positive cancer patients treated with TDF 
or entecavir (ETV) during cancer chemotherapy in real-life prac-
tice . Methods From July 2015 to December 2015, consecutive 
134 HBsAg-positive cancer patients treated with TDF (n=69) 
or ETV (n=65) for HBV prophylaxis during chemotherapy and 
baseline serum creatinine (SCr) <1 .2 mg/dL were retrospec-
tively enrolled . SCr levels were monitored during chemother-
apy . Patients with an estimated glomerular filtration rate (eGFR) 
<60 mL/min, calculated using the Modification of Diet in Renal 
Disease (MDRD) or Cockcroft–Gault (C-G) formula, or who had 
20% decrease in eGFR were recorded . Results The median fol-

low-up duration was 196 days (range 61-503 days) . Patients 
in the ETV group have significantly higher percentage of receiv-
ing cisplatin-containing chemotherapy and death during the 
observation period . The overall incidences of eGFR decrease 
≥20% at month 3, month 6, and end of follow-up were 17 .9%, 
24 .6% and 29 .1% by MDRD formula, and 20 .9%, 35 .1% 
and 39 .6% by C-G formula, respectively . Majority of the renal 
events were transient and resolved within one month . The TDF 
group had comparable incidences of SCr increase ≥0 .2 mg/
dL, new SCr levels of >1 .2, >1 .5 mg/dL, and 20% decrease in 
eGFR (MDRD and C-G) as compared to the ETV group . How-
ever, more patients given ETV had new eGFR (MDRD) of <60 
mL/min (38 .5% vs 20 .3%, p=0 .034) . By multivariate analy-
sis, the only factor associated with decrease in eGFR ≥20% 
(MDRD) within 6 months after starting chemotherapy were age 
>60 years (odds ratio (OR)= 2 .413, p=0 .048) . Conclusions 
Renal events were frequently encounters in HBsAg-positive can-
cer patients undergoing chemotherapy . The risk of renal func-
tion impairment was comparable between patients treated with 
TDF and ETV during chemotherapy .
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Pharmacokinetics, Safety and Antiviral Activity of 
CMX157, a Novel Prodrug of Tenofovir, Administered 
as Ascending Multiple Doses to Healthy Volunteers and 
HBV-Infected Subjects
Somruedee Chatsiricharoenkul1, Narapoon Phaiboon3, Theresa 
Matkovits2, Michael Conover2, Jenel Cobb2, Jill Greytok2, John Z. 
Sullivan-Bolyai2; 1Siriraj Hospital, Bangkok, Thailand; 2ContraVir 
Pharmaceuticals Inc., Edison, NJ; 3Acriles Bangkok Ltd., Bangkok, 
Thailand
Background and Aims: CMX157 is a novel prodrug of the acy-
clic nucleoside phosphonate tenofovir (TFV) . By converting TFV 
into a lipid moiety through esterification, there is an increase 
in oral bioavailability, targeted cellular uptake through natural 
lipid absorption pathways and cellular conversion of CMX157 
into TFV di-phosphate . A single dose rat study of 20mg/kg 
CMX157 demonstrated 86% first pass liver extraction . This 
experiment along with other preclinical safety, ADME, and 
early toxicology results lead to the development of a clinical 
program . The present, multiple dose, studies were designed to 
investigate safety, pharmacokinetics and HBV antiviral effects 
of CMX157 . Methods: In the phase 1 study, multiple ascend-
ing oral doses of 5, 10, 25, 50, and 100 mg CMX157 were 
administered sequentially to cohorts of 10 healthy subjects ran-
domized 8:2, active: placebo . In the proof of concept study, 
multiple ascending oral doses of 5, 10, 25, 50, and 100 
mg CMX157 were administered sequentially to cohorts of 12 
HBV-infected subjects randomized 10:2, CMX157: Viread® . 
Plasma levels of CMX157 and TFV were quantitated using a 
validated LC-MS/MS methodology . Serum levels of HBV DNA 
were quantitated using the COBAS® AmpliPrep/COBAS® 
Taqman® HBV Test v2 .0 . Results: Preliminary data from the 
5mg, 10mg and 25mg cohorts in the healthy volunteer study 
shows CMX157 was rapidly absorbed and eliminated . Corre-
sponding tmax and t1/2 ranged across the cohorts are as follows: 
2 .4-3 .6hr and 1 .09-1 .3hr . Plasma exposure, AUC0-24h and 
Cmax, of CMX157 was dose-related . AUC0-24h and Cmax ranges 
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are 9 .05-60 .55 hr*ng/mL and 3 .12-27 .13ng/mL across the 
three cohorts . Safety results, to date, show CMX157 was well 
tolerated with no serious adverse events (SAE), no discontinu-
ations due to adverse events (AE), no dose-limiting toxicities or 
dose-dependence of adverse events . Overall, the incidence of 
adverse events and laboratory abnormalities was low and sim-
ilar among cohorts . All AEs were mild . Dizziness and rhinor-
rhea were the most common . Conclusions: CMX157 appeared 
to be safe and well tolerated in these studies . Consistent with 
a liver targeted approach, systemic exposure of parent drug 
and metabolite was low . The favorable safety profiles, phar-
macokinetic profiles and in vitro anti-viral results warrant further 
clinical development of CMX157 in HBV-infected patients .
Disclosures:
Michael Conover - Employment: Contravir Pharmaceuticals
John Z . Sullivan-Bolyai - Employment: contravir pharmaceuticals
The following people have nothing to disclose: Somruedee Chatsiricharoenkul, 
Narapoon Phaiboon, Theresa Matkovits, Jenel Cobb, Jill Greytok

1887
Post-treatment dynamic changes of liver stiffness to pre-
dict first 2-year outcomes in HBV compensated cirrhosis
Shanshan Wu11, Xiaoning Wu2, Yameng Sun2, Bo Feng3, YiMin 
Mao4, Wei Jiang5, Lungen Lu6, Yongpeng Chen7, Xueen Liu8, Jilin 
Cheng9, Jialing Zhou2, Lin Wang2, Xiaojuan Ou2,1, Hui Zhang10, 
Jidong Jia1,2, Hong You1,2; 1National Clinical Research Center for 
Digestive Disease, Beijing Friendship Hospital, National Clinical 
Research Center for Digestive Disease, Beijing Friendship Hospital, 
Beijing, China; 2Liver Research Center, Beijing Friendship Hospi-
tal, Capital Medical University, Beijing, China, Beijing, China; 
3Peking University People’s Hospital, Beijing, China; 4Renji Hos-
pital, Shanghai Jiaotong University School of Medicine, Beijing, 
China; 5Zhongshan Hospital, Fudan University, Shanghai, China; 
6Shanghai General Hospital, Shanghai Jiaotong University School 
of Medicine, Shanghai, China; 7Sir Run Run Shaw Hospital, School 
of Medicine, Zhejiang University, Zhejiang, Hangzhou, China; 
8Peking University Health Science Center, Beijing, China; 9Shang-
hai Public Health Clinical Center of Fudan University, Shanghai, 
China; 10Department of Biostatistics, St Jude Children’s Research 
Hospital, Memphis,, TN; 11National Clinical Research Center for 
Digestive Disease, Beijing Friendship Hospital, Capital Medical 
University, Beijing, China, Beijing, China
Baseline liver stiffness measurement (LSM) using FibroScan 
accurately assesses the degree of liver fibrosis and the risk of 
hepatocellular carcinoma (HCC) and decompensation devel-
opment in patients with chronic hepatitis B . However, the effect 
of LSM dynamic change after anti-HBV treatment on predict-
ing early outcomes is still unclear . This study investigated the 
usefulness of post-treatment dynamic changes of liver stiffness 
to predict first 2-year outcomes in HBV compensated cirrho-
sis . A total of 630 HBV patients with compensated cirrhosis 
between January 2013 and October 2015 were enrolled in 
this prospective study . Patients were under entecavir or ente-
cavir-based anti-HBV therapy, and were assessed at baseline, 
at every 26 weeks for liver stiffness . After anti-HBV treatment, 
patients attended regular follow-up as part of a surveillance 
program for the detection of HCC and decompensation . The 
hard-endpoint was the presence and degree of ascites or 
encephalopathy, bleeding gastric or esophageal varices, the 
development of hepatocellular carcinoma, or death related 
to liver disease . Linear model was used to fit two slopes of 
LSM dynamic change (slope1for 0-26week and slope2 for 
26-104week) . Cox proportional hazard model was used to 
evaluate the effect of LSM dynamic changes on hard-endpoints . 
During the follow-up period (median, 15 .6 months; range, 6 .0-

24 .0 months), hard-endpoints developed in 35 patients . On 
multivariate analysis, together with LSM baseline and slope1, 
were at a significantly greater risk of hard-endpoint devel-
opment, with the following hazard ratios: 1 .04 (95% confi-
dence interval [CI], 1 .02-1 .08; P=0 .003) for LSM baseline 
and 6 .98 (95% CI, 2 .50-19 .45; P<0 .001) for LSM slope1 . 
The area under the ROC curve was 0 .73 (95% CI, 0 .60-0 .85; 
P=0 .002) . Conclusion: Our data suggest that dynamic change 
of LSM during the first 26weeks could be a useful predictor 
of hard-endpoint development in patients with compensated 
cirrhosis during HBV treatment .
Disclosures:
Jidong Jia - Consulting: BMS, Gilead, Abbive
The following people have nothing to disclose: Shanshan Wu, Xiaoning Wu, 
Yameng Sun, Bo Feng, YiMin Mao, Wei Jiang, Lungen Lu, Yongpeng Chen, 
Xueen Liu, Jilin Cheng, Jialing Zhou, Lin Wang, Xiaojuan Ou, Hui Zhang, Hong 
You

1888
Tenofovir disoproxil fumarate Monotherapy is supe-
rior to Entecavir-adefovir Combination in Suboptimal 
Responder for Lamivudine-adefovir Therapy in Chronic 
Hepatitis B Patients with rt204I/V Mutation: a 96-Week 
Prospective Multicenter Trial
Sae Hwan Lee1, Hong Soo Kim1, Sang Gyune Kim2, Young Seok 
Kim2, Soung Won Jeong3, Jae Young Jang3, Dae Won Jun4, Joo 
Hyun Sohn5, Young Don Kim6, Gab Jin Cheon6, Byung Seok Lee7; 
1Internal Medicine, Soonchunhyang University Cheonan Hospi-
tal, Cheonan, Korea (the Republic of); 2Soonchunhyang University 
Bucheon Hospital, Bucheon, Korea (the Republic of); 3Soonchun-
hyang University Seoul Hospital, Seoul, Korea (the Republic of); 
4Hanyang University Seoul Hospital, Seoul, Korea (the Republic 
of); 5Hanyang University Guri Hospital, Guri, Korea (the Republic 
of); 6University of Ulsan Gangneung Asan Hospital, Gangneung, 
Korea (the Republic of); 7Chungnam National University Hospital, 
Daejeon, Korea (the Republic of)
Background and aim Complete virologic response is closely 
related with long-term outcome and prevent emerging HBV 
mutants in patients with chronic hepatitis B . The aim of this 
study is to evaluate the efficacy of tenofovir disoproxil fuma-
rate (TDF) monotherapy compared to entecavir (ETV)-adefovir 
(ADV) combination therapy in suboptimal responders despite 
long-term lamivudine (LAM)-ADV rescue therapy for chronic 
hepatitis B patients with rt204I/V mutations . Method This study 
is prospective, multicenter trial and patients were randomized 
to open-labeled TDF monotherapy and ETV-ADV combination 
for 96 weeks . rt204I/V mutation were confirmed before LAM-
ADV rescue therapy and serum HBV DNA was detected per-
sistently (> 60 IU/mL) during LAM-ADV rescue therapy . Primary 
endpoint was proportion of patients with complete virologic 
response (HBV DNA < 20 IU/mL) at week 96 . Results Twen-
ty-eight of the 30 patients in TDF group and 28 of the 30 
patients in ETV-ADV group were completed 96 weeks of study . 
The median period of LAM-ADV rescue therapy was 43 (7 - 
108) months . Baseline serum HBV DNA level was 3 .24 (1 .8 
– 6 .2) log10 IU/mL and 86% of subjects were HBeAg positive . 
Complete virologic response were achieved in 83 .3% vs . 50% 
(P=0 .008) at week 48 and 86 .6% vs . 53 .3% (P=0 .007) of 
patients in the TDF group and the ETV-ADV group at week 
96, respectively . The mean reduction of serum HBV DNA was 
greater in TDF group at week 48 (-3 .04±1 .18 vs . -2 .4±1 .17, 
P=0 .02) and at week 96 (-3 .24±1 .21 vs . -2 .59±1 .15, 
P=0 .047), respectively . HBeAg loss occurred in 6 of TDF 
group and 4 of ETV-ADV group (P=0 .45) and biochemical 
response was not different between 2 group (78 .5% vs 81 .4%, 
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P=0 .61) . The mean level of creatinine clearance (91 .2±24 .2 
vs . 87 .9±21 .9, P=0 .602) and mean change of serum creati-
nine level (0 .047±0 .08 vs . 0 .001±0 .11, P=0 .095) were not 
different between both group at week 96 . Virologic break-
through was experienced in 1 subject in ETV-ADV group at 
week 96 but mutation profile was not different from baseline . 
Conclusion TDF monotherapy achieves a better complete viro-
logic response than ETV-ADV combination therapy in chronic 
hepatitis B patients with suboptimal response to long-term LAM-
ADV rescue therapy . (KCT0000627)
Disclosures:
The following people have nothing to disclose: Sae Hwan Lee, Hong Soo Kim, 
Sang Gyune Kim, Young Seok Kim, Soung Won Jeong, Jae Young Jang, Dae 
Won Jun, Joo Hyun Sohn, Young Don Kim, Gab Jin Cheon, Byung Seok Lee

1889
A randomized study comparing tenofovir dispoxil fuma-
rate and entecavir hydrate in Japanese patients with 
treatment naïve chronic hepatitis B
Kazuhiko Koike1, Kazuaki Suyama2, Hiroshi Ito2, Wataru Sugi-
ura2; 1University of Tokyo, Tokyo, Japan; 2Medicines Development 
& Medical Affairs, GlaxoSmithKline, Tokyo, Japan
Background and Objective Few clinical data are available that 
compare tenofovir disoproxil fumarate (TDF) and entecavir 
hydrate (ETV), both recommended as a first line treatment for 
chronic hepatitis B (CHB) patients . The study aimed to evaluate 
the efficacy and the safety of TDF and ETV in nucleos(t)ide 
analogue (NA) naïve Japanese CHB patients in a prospective 
manner . Methods A multi-center, randomized, double-blinded 
study, comparing the efficacy and safety of TDF 300 mg and 
ETV 0 .5 mg in NA naïve CHB subjects was conducted from 
November 2011 to November 2014, funded by GSK (Clini-
calTrials .gov NCT01480284) . The subjects were assigned to 
the TDF arm or the ETV arm in a 2:1 ratio, stratified by HBeAg 
status and serum HBV-DNA . The primary efficacy endpoint was 
the non-inferiority of TDF to ETV with one-sided p value at week 
24 (non-inferiority margin, Δ=-1 .0) . TDF arm subjects contin-
ued the study until TDF was marketed in Japan while the ETV 
arm subjects completed the study at week 48 . Results A total 
of 166 subjects (TDF arm: 110, ETV arm: 56) were enrolled . 
The change (mean±SE) from baseline in serum HBV-DNA at 
week-24 were -4 .63±0 .044 and -4 .50±0 .063 log10 copies/
ml in the TDF and ETV arms, respectively . Thus, non-inferiority 
of the TDF to ETV was demonstrated (p<0 .0001) . The propor-
tion of subjects achieved serum HBV-DNA <2 .1 log10copies/
ml (Lowest Limit of Quantification) at week-24 were 54 % and 
39% in TDF and ETV arms, respectively . The proportion of 
subjects with undetectable HBV-DNA increased with continu-
ation of treatment and reached 77% and 66% in the TDF and 
ETV arms at week-48, respectively . Reductions of HBsAg levels 
(mean±SD) at week-48 were -0 .208±0 .4625 and -0 .051 ± 
0 .3102 log10 IU/ml in the TDF and ETV arms, respectively, 
demonstrating a greater reduction of HBsAg in the TDF arm 
(p < 0 .05) . Further, HBsAg reduction in TDF subjects were 
larger in HBeAg-positive subject (week-48: -0 .365±0 .611, 
week-96: -0 .480±0 .950) compared to that of negative sub-
ject (-0 .070±0 .191, -0 .087±0 .251) . The number of subjects 
who experienced an AE was 92/109 (84%) in the TDF arm 
and 45/56 (80%) in the ETV arm . SAEs were reported in 4 
subjects (4%) in the TDF arm and 2 (4%) in the ETV arm . No 
deaths occurred through week 48 in both arms . Discussion and 
conclusion. Although further analysis may be required to clarify 
the mechanism of HBsAg reduction, current data were sugges-
tive of any relevance to inflammation and immune activated 
status . This study demonstrated in Japanese subjects that TDF 

exhibited non-inferiority to ETV at week-24 and demonstrated 
greater potential for HBsAg reduction, especially in the subjects 
with HBeAg (+) and high ALT levels (≥ 80 IU/L) .
Disclosures:
Kazuaki Suyama - Employment: GlaxoSmithKline K .K .
Hiroshi Ito - Employment: GSK
Wataru Sugiura - Employment: GlaxoSmithKline
The following people have nothing to disclose: Kazuhiko Koike

1890
Preemptive antiviral therapy with entecavir can reduce 
acute deterioration of hepatic function following tran-
sarterial chemo-embolization
Sunhong Yoo1, Jeong Won Jang2, Jung Hyun Kwon2, Bo 
Hyun Jang2; 1Internal Medicine, Bundang Jesaeng Hospital, 
Seongnam-si, Korea (the Republic of); 2Internal Medicine, The 
Catholic University of Korea, Seoul, Korea (the Republic of)
Background: Hepatic damage during transarterial chemoembo-
lization (TACE) is a critical complication in patients with hepati-
tis B virus (HBV)-related hepatocellular carcinoma (HCC) . Apart 
from its role in preventing HBV reactivation, there are limited 
data on the benefits of preemptive antiviral therapy in TACE . 
This study aimed to evaluate the effect of preemptive antiviral 
therapy on acute deterioration of hepatic function following 
TACE . Methods: This is a retrospective observational study of 
108 patients in a prospectively collected cohort with HBV-re-
lated HCC who underwent TACE between January 2007 and 
January 2013 . Acute deterioration of hepatic function following 
TACE was evaluated . Treatment-related hepatic decompensa-
tion was defined as newly developed encephalopathy, ascites, 
variceal bleeding, bilirubin level more than 2 .5 times the upper 
normal limit, prolongation of prothrombin time by more than 
3 seconds, or an elevation of Child-Pugh score (≥2) within 2 
weeks following TACE . Univariate and multivariate analyses 
were conducted to identify factors influencing treatment-related 
decompensation . Results: Of the 108 patients, 30 (27 .8%) 
received preemptive antiviral therapy . During the follow-up 
period, treatment-related decompensation was observed in 25 
(23 .1%) patients . Treatment-related decompensation following 
TACE was more frequently observed in the non-preemptive 
group than in the group that received preemptive antiviral 
therapy (29 .5% vs . 6 .7%, p=0 .008) . In multivariate analysis, 
higher serum total bilirubin (≥0 .8 mg/dl) (HR 3 .425; 95% CI 
1 .294-9 .066; p=0 .013), hypoalbuminemia (≤3 .8 g/dl) (HR 
3 .990; 95% CI 1 .307-12 .182; p=0 .015), and absence of 
antiviral therapy (HR 7 .597; 95% CI 1 .768-32 .645; p=0 .006) 
were significantly associated with treatment-related hepatic 
decompensation . Conclusion: Our findings suggest that pre-
emptive antiviral therapy significantly reduces the risk of acute 
deterioration in hepatic function . Thus, preemptive antiviral 
therapy should be administered to patients undergoing TACE . 
Prevention of hepatic deterioration during TACE with such a 
preemptive approach may facilitate continuing anti-cancer ther-
apy and thus potentially improve long-term outcomes .

Disclosures:
The following people have nothing to disclose: Sunhong Yoo, Jeong Won Jang, 
Jung Hyun Kwon, Bo Hyun Jang
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1891
Comparison of Renal safety of Tenofovir (TDF) and Ente-
cavir (ETV) in Patients with Chronic Hepatitis B (CHB): 
A Systematic Review with Meta-Analysis
Hyo Young Lee1, Dae Won Jun1, Ramsey Cheung2, Mindie H. 
Nguyen2; 1Department of Internal Medicine, Hanyang University 
Hospital, Seoul, Korea (the Republic of); 2Division of Gastroenter-
ology and Hepatology, Stanford University Medical center, Palo 
Alto, CA
Background/Aims: Recent meta-analyses showed similar effi-
cacy of TDF and ETV in CHB patients . However there is a pau-
city of studies on comparing the long term renal effect of these 
two drugs . Methods: Two investigators independently searched 
the Cochrane library, MEDLINE, and EMBASE databases was 
up until March 2016, for randomized controlled trials(RCT) 
and non-randomized studies (NRSs) using key words, with; 
additional references obtained from relevant article bibliog-
raphy . We also searched for relevant abstracts from AASLD, 
EASL, APASL and DDW 2014 and 2016 . We assessed study 
quality with a modified Newcastle-Ottawa scale for NRS and 
the Risk of bias of Cochrane for RCTs . Results: No RCT was 
found . Seven NRSs (2312 participants) met the inclusion crite-
ria and were included in this meta-analysis . Using a random 
effects approach, there was a higher increase in serum cre-
atinine in TDF compared to ETV group at 6 months (Z=9 .16; 
p<0 .00001), 12months (Z=4 .48; p<0 .00001) and 24 months 
(Z=5 .87; p<0 .00001) respectively (Figure 1) . The absolute 
change value of creatinine was 0 .07, 0 .07 and 0 .04mg/dl 
respectively . The changes of serum estimated glomerular filtra-
tion rate (eGFR) were also increased in TDF group at 6 months 
(Z=2 .65; p=0 .008), 12months (Z=3 .46; p=0 .0005) and 
24 months (Z=4 .54; p<0 .00001) respectively . The absolute 
change value of eGFR was 5 .0, 6 .77 and 9 .66 respectively . 
Conclusions: In CHB patients, TDF resulted in a statistically sig-
nificant increase in serum creatinine and eGFR by comparison 
with ETV . Since the absolute increase is low for parameters up 
to 24-month follow-up, clinical significance of the findings is 
unclear in the short-term . However, further studies are needed 
to examine the long-term renal effect of TDF since antiviral 
therapy is generally long-term to life-long for CHB in indicated 
patients .

Figure 1. 
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1892
Serum HBsAg kinetics in relation to hepatitis flare 
during first 6 months of direct antiviral therapy
Rachel Wen-Juei Jeng1,2, Yun -Fan Liaw1,2; 1Liver research unit, 
Chang-Gung Memorial Hospital, Linko, Taipei, Taiwan; 2Chang 
Gung University, Taoyuan, Taiwan
Background: The decline of hepatitis B surface antigen 
(HBsAg) level during nucleos(t)ide analog (Nuc) therapy in 
chronic hepatitis B is usually slow and small . However, ear-
lier study showed “rapid HBsAg decline” ≥0 .5 log10 IU/mL 
by month 6 of entecavir therapy in over 50% of the patients 
with pretherapy alanine aminotransferase (ALT) > 5X upper 
limit of normal (ULN) . Of note, “rapid HBsAg decline” was 
also observed in 7% of the patients with pretherapy ALT < 5X 
ULN . Aim: To investigate who and why patients with prether-
apy ALT <5X ULN showed “rapid HBsAg decline” during Nuc 
treatment Patients and methods: Patients with pretherapy ALT 
<5X ULN and HBsAg quantification at baseline, month 6 and 
12 of Nuc tehrapy were included . “Significant ALT elevation” 
was defined as >10% increase above baseline level and >2X 
ULN during first 6 months of Nuc therapy . “Hepatitis flare” 
was defined as an event with abrupt ALT elevation to >5X 
ULN . Serum HBV DNA was measured using Cobas Amplicor 
HBV Monitor(Roche Diagnostics, Pleasanton, California; detec-
tion range 20-1 .7*108IU/ml) . HBsAg was measured using 
Roche Elecsys® II kit . (detection range 0 .05-52000 IU/mL) 
Results: Among 263 patients meeting the inclusion criteria, 
55 experienced transient “significant ALT elevation” [Group 
A], including 33 (12 .6%) with peak ALT of 2-5X ULN [group 
A-1] and 22 (8 .4%) > 5X ULN (hepatitis flare) [group A-2] . 
The remaining 208 patients showed no ”significant ALT ele-
vation” [group B] . HBsAg decline at month 6 was significantly 
greater in group A than in group B (-0 .364 vs -0 .047 log10 
IU/mL; P=0 .000), greatest in group A-2 and smallest in group 
B-1 (-0 .523 vs -0 .025 log10 IU/mL; P=0 .000) . “Rapid HBsAg 
decline” by month 6 was documented in 38 .2% of group A 
and 9 .6% of group B patients (P=0 .000), highest in group A-2 
and lowest in group B-1 patients (50% vs 2 .2%) . Of the group 
B patients, those with a baseline ALT of 2-5X ULN (group B-2) 
showed greater HBsAg decline (-0 .104 vs -0 .025 log10 IU/
mL, P=0 .000) and more frequent rapid HBsAg decline (15 .3% 
vs 2 .2%; P=0 .001) at month 6 of therapy than those with a 
baseline ALT of <2X ULN (group B-1) . Conclusion: Hepatitis 
B flare (ALT>5X ULN) developed during Nuc therapy in 8 .4% 
of the patients with prehterapy ALT<5XULN, and 50% of the 
patients developing hepatitis flare showed “rapid HBsAg 
decline” >-0 .5 log10 IU/mL by moth 6 of Nuc therapy . Only 
10% of the patients without ”significant ALT elevation” showed 
“rapid HBsAg decline” which occurred mainly in those with 
pretherapy ALT of 2-5X ULN . These findings suggest the impor-
tance of immune factor(s) for HBsAg decline during Nuc ther-
apy .
Disclosures:
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1893
In vitro and in vivo anti-HBV activities of the new cyclo-
philin inhibitor STG-175
Philippe Gallay; TSRI, La Jolla, CA
BACKGROUND: Over 350 million people are chronically 
infected with HBV . Current treatments – IFN and nucleos(t)ide 
analogs – eliminate HBV from less than 10% of patients, and 
treatment cessation leads to viral rebound . Thus, new treat-
ments with distinct mechanisms of actions (MoAs) are urgently 
needed to eradicate HBV from patients as well as to prevent the 
development of liver diseases such as fibrosis and hepatocellu-
lar carcinoma (HCC) . Since cyclophilin inhibitors have demon-
strated clinical safety and efficacy against HCV, we examined 
the possibility that they could also inhibit HBV replication . 
MATERIAL AND METHODS: In this study, we evaluated both 
in vitro and in vivo the anti-HBV inhibitory potency of the new 
cyclophilin inhibitor STG-175, which previously demonstrated 
high efficacy against HCV . RESULTS: We found that STG-175 
inhibits two distinct steps of HBV replication . As previously 
reported for other cyclophilin inhibitors, we found that STG-
175, by binding to cell surface NTCP, inhibits HBV entry . How-
ever, this entry block is only observed at a high μM range (>10 
μM) . More interestingly, we found that STG-175 profoundly 
reduces HBV replication in HepAD38 cells (EC50 of 155 nM) . 
Specifically, HBV DNA levels in cell culture supernatants were 
diminished by more than 90% after 5 days of drug treatment 
without affecting cell toxicity or proliferation . Importantly, this 
second STG-175-mediated block occurs post-entry . Moreover, 
we found that a 3-week oral treatment with STG-175 (75 mg/
kg/day) reduces by more than 70% the levels of HBV DNA in 
the liver of HBV transgenic mice without any signs of toxicities 
(body weight, plasma ALT and liver triglyceride levels) . CON-
CLUSIONS: By demonstrating that the new cyclophilin inhibitor 
STG-175 exhibits potent anti-HBV activities both in vitro and 
in vivo, our findings strongly indicate that STG-175 represents 
an attractive drug partner for IFN-free direct-acting antiviral 
regimens for the treatment of hepatitis B .
Disclosures:
The following people have nothing to disclose: Philippe Gallay

1894
A novel method for accurate quantification of intra-he-
patic HBV cccDNA in liver biopsy specimens and its 
application for predicting patient’s response to interfer-
on-α2a therapy
Yong Liao, Di Mu, Liang Yan, Dazhi Zhang, Hong Ren, Xiaoyan 
Jiang, Yu Chen; Key Laboratory of Molecular Biology for Infec-
tious Diseases (Ministry of Education), Institute for Viral Hepatitis 
& Depart of Infectious Diseases, The Second Affiliated Hospital, 
Chongqing Medical University, Chongqing, China
The presence of covalently closed circular (cccDNA) in the 
nucleus of hepatitis B virus (HBV) infected cells is the major 
obstacle for the clearance of the virus during antiviral therapy 
for patients with chronic infection . Methodology for accurate 
quantification of intrahepatic cccDNA during anti-viral therapy 
of patients with chronic hepatitis B (CHB) infection has long 
been a challenge, yet it is highly demanded in the clinic . In this 
study, we developed a method to accurately quantify intrahe-
patic HBV cccDNA in liver biopsy specimens by application of 
a droplet digital PCR (ddPCR) amplification system in combina-
tion with cccDNA-specific primers and an exonuclease to elim-
inate non-circular DNA templates . We then measured cccDNA 
copy number variations in liver biopsy specimens from CHB 
patients . Twenty-five HBeAg+ CHB patients were recruited and 

their liver biopsy specimens were obtained at baseline and 
1-year after PEG-IFN treatment, respectively . Patients were cat-
egorized as either non-responders [i .e ., HBeAg (+)] or respond-
ers [i .e ., HBeAg seroconverted or HBeAg (-)] based on their 
HBeAg status 1-year after PEG-IFN therapy . Our results demon-
strate that the ddPCR-based assay system was able to detect 
template DNA input at the single copy level, by either serially 
diluted plasmid HBV DNA as a reference . In addition, we were 
able to quantify HBV cccDNA from biopsy specimens with as 
low as 0 .1ng of total hepatic DNA input by the ddPCR amplifi-
cation system, whereas the conventional qPCR failed to gener-
ate a detectable signal under the same condition . Levels of both 
intra-hepatic HBV DNA and HBV cccDNA were significantly 
reduced after PEG-IFN treatment in the responders, but not the 
non-responders, in comparison with their levels at baseline . 
Compared with values of intra-hepatic HBV DNA over cccDNA 
(HBV DNA:cccDNA, which is an representation of transcrip-
tional activity of HBV cccDNA) in the non-responders at base-
line, mean value of HBV DNA:cccDNA in the responder group 
at baseline was significantly higher (P=0 .003) . In other words, 
patients with a highly and transcriptionally active cccDNA (i .e ., 
higher ratios of HBV DNA:cccDNA) appears more susceptible 
toward interferon-mediated cccDNA clearance than those with 
transcriptionally inactive cccDNA (i .e ., lower ratios of HBV 
DNA: cccDNA) . In conclusion, the ddPCR-based assay sys-
tem is sensitive and accurate in quantification of intrahepatic 
HBV DNA and cccDNA from liver biopsy specimens . More 
importantly, transcriptional activity of intrahepatic cccDNA at 
baseline may be a good reference parameter for pre-selecting 
patient’s for IFN-based therapy in future clinical practice .
Disclosures:
The following people have nothing to disclose: Yong Liao, Di Mu, Liang Yan, 
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1895
Clinical Impact of Hepatic Steatosis in Patients with 
Chronic Hepatitis B Infection on Tenofovir Therapy
JeongEun Song1, Hye Won Lee1, Beom Kyung Kim1, Seung Up 
Kim1,2, Do Young Kim1,2, Sang Hoon Ahn1,2, Kwang-Hyub Han1,2, 
Jun Yong Park1,2; 1Internal medicine, Yonsei University College of 
Medicine, Seoul, Korea (the Republic of); 2Yonsei Liver Center, 
Seoul, Korea (the Republic of)
Aims The impact of superimposed non-alcoholic fatty liver dis-
ease (NAFLD) is well known in patients with chronic hepatitis C, 
however the impact in patients with chronic hepatitis B (CHB) is 
less distinct . We aimed to investigate the impact of NAFLD on 
virologic response to tenofovir treatment with chronic hepatitis 
B patients . Methods This study was designed as a retrospective 
cohort study . Consecutive antiviral-naïve CHB patients who 
visited our hospital between December 2012 and December 
2013 and started tenofovir were identified from electronic med-
ical record system . Based on controlled attenuated parameter 
(CAP), patients were divided into groups with hepatic steatosis 
(CAP score ≥ 260) and without hepatic steatosis (CAP score < 
260) . Results A total of 95 patients were involved in the study, 
with overall percentages of hepatic steatosis as 28 .3% (n=28) . 
The baseline characteristics, including age, sex, AST/ALT level, 
HBV DNA level and liver cirrhosis are not significantly dif-
ferent between the patients with hepatic steatosis and those 
without hepatic steatosis . However, CHB patients with hepatic 
steatosis had a higher body mass index (p < 0 .05) . The viro-
logic response rates at weeks 24 and 48 were not significantly 
different in CHB patients with and without hepatic steatosis 
(weeks 24; 42 .9% and 53 .7%; p=0 .374, weeks 48; 71 .4% 
and 76 .1%; p=0 .796) . At week 96, the virologic response 
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rate was lower in patients with hepatic steatosis than with-
out hepatic steatosis (71 .4% vs . 90 .6%, p=0 .027) . Hepatic 
steatosis was revealed as an independent factor of tenofovir 
treatment failure by multivariate logistic regression at weeks 
96 . ALT normalization was not significantly different between 
two groups throughout the follow-up . Conclusions Hepatic ste-
atosis is significantly associated with tenofovir treatment failure, 
which called for a specified antiviral strategy in CHB patients 
with hepatic steatosis .
Disclosures:
The following people have nothing to disclose: JeongEun Song, Hye Won Lee, 
Beom Kyung Kim, Seung Up Kim, Do Young Kim, Sang Hoon Ahn, Kwang-Hyub 
Han, Jun Yong Park

1896
The effect after cessation of nucleos(t)ide analog(ue)s 
for chronic hepatitis B virus infection patients who had 
serum HBsAg negative is durable
Xiang-yong Li1, Xu You2, Changhao Zhu1, Yuankai Wu1; 1The 
department of the infectious desease, The Third Affiliated Hospital 
of SUN Yat-sen University, Guangzhou, China; 2The third affiliated 
hospital of Southern medical university, Guangzhou, China
Objective: To investigate the durability of the effect after ces-
sation of nucleos(t)ide analog(ue)s for chronic hepatitis B 
patients who had serum HBsAg loss . Methods: 28 objects with 
chronic hepatitis B accepted the detections of hepatic biochem-
istry, virology and serology and followed-up after stopping 
the treatment of nucleos(t)ide analog(ue)s, who had finished 
more than 24 months treatment of nucleos(t)ide analog(ue)
s and achieved Hepatitis B surface antigen(HBsAg) loss . 
Results:28 objects who had achieved HBsAg loss after the 
treatment of nucleos(t)ide analog(ue)s had been followed up 
2 .3 years(0 .8-7 .5 yrs), none of them relapsed . ALT normal-
ization were 77 .8%,77 .8%,87 .5%,84 .6%,100% respectively 
after cessation of nucleos(t)ide analog(ue)s in 0 W(n=28),24W 
(n=28),48W (n=24),72W (n=23),96W (n=18); HBV DNA 
undetectable rate, HBeAg loss rate, and HBeAg/HBeAb sero-
conversion rate and HBsAg loss rate were all 100% regard-
ing all the time points . HBsAg/HBsAb seroconversion rates 
were 42 .9%,42 .9%,42 .3%,52 .2%,61 .1%respectively . None 
of them appeared outbreaks of serology and virology and 
relapse . Conclusion: The effect after cessation of nucleos(t)ide 
analog(ue)s for chronic hepatitis B virus infection patients who 
had serum HBsAg loss is durable .

The biochemical,virological and serological value of different 
times in CHB patients after NUs withdrawal

Disclosures:
The following people have nothing to disclose: Xiang-yong Li, Xu You, Changhao 
Zhu, Yuankai Wu
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Blockage of HBV Virus Replication and Inhibition of 
cccDNA Establishment by Core Protein Allosteric Modifi-
ers (CpAMs)
Qi Huang, Yuhua Zong, Alex Mercier, Renuka Kumar, Cathal 
Mahon, Yi Zhou, Pao-Chen Li, Lida Guo, Emily Connelly, Shawn 
Sun, Geoffrey Chen, Katherine Nabel, Lee D. Arnold, William 
Turner, Leping Li, Simon Haydar, Uri Lopatin, Richard Colonno; 
Assembly Biosciences, San Francisco, CA
 Background: Current therapies targeting chronic hepatitis B 
infection are limited to interferons and nucleos(t)ide analogs 
treatments, which are rarely curative . New therapies that target 
HBV core protein via CpAMs (Core Protein Assembly Modifi-
ers) are being developed . Here we compare entecavir (ETV) 
with a series of CpAMs for their ability to suppress both HBV 
replication and establishment of cccDNA . Methods: Inhibition 
of HBV replication was measured by qPCR from cells transiently 
transfected with genotype (Gt) A-D expressing vectors . HBsAg 
and HBeAg were measured by ELISA as a proxy for cccDNA 
establishment and activity in HBV infected NTCP-HepG2 cells 
and Primary Human Hepatocytes (PHH) . Intracellular HBV 
pgRNA, also a surrogate of cccDNA activity, and viral DNA 
were measured by b-DNA assays . cccDNA levels were evalu-
ated by Southern blotting or via qPCR from Hirt extracted DNA . 
Encapsidated pgRNA was extracted by PEG precipitation and 
digested with MNase to remove cytosolic RNA/DNA . Encap-
sidated HBV RNA and DNA were measured by RT-qPCR and 
qPCR, respectively . Results: Both CpAMs and ETV exhibited 
potent viral load reduction in HepAD38 cells and in hepatoma 
cells transiently transfected with Gt A-D expressing vectors, 
however ETV and CpAMs inhibited new rcDNA production 
by distinct mechanisms . While ETV (EC50 1 .5 nM) functions 
as potent chain terminator during reverse transcription, it only 
reduced intracellular HBV DNA by ~90% . CpAMs inhibit 
new rcDNA synthesis (EC50 30-170 nM) by blocking pgRNA 
encapsidation, suppressing HBV DNA replication closer to 
99% . CpAMs also differ from ETV by their ability to block 
HBV de novo infection (EC50 100-1000 nM) as measured 
by HBeAg, HBsAg and pgRNA reductions in infected NTCP-
HepG2 and PHH cells . Importantly, CpAMs appear to inhibit 
viral antigen expression from existing cccDNA in infected 
NTCP-HepG2 and PHH cells (EC50 1-10 mM) . Additionally, 
CpAMs sustainably suppressed viral replication and antigen 
expression in HBV infected PHH cells upon drug withdrawal . 
Conversely, ETV’s inhibitory effect, which is limited to poly-
merase function, was quickly lost following treatment cession . 
Discussion: CpAMs represent a novel direct-acting class of anti-
virals that, unlike nucleos(t)ide analogs, promote the aberrant 
oligomerization of HBV core protein . This results in a stronger 
impairment of HBV pgRNA packaging and other viral markers 
of HBV replication compared to ETV . Further, CpAMs blocked 
new cccDNA formation in HBV infected cells, while ETV did 
not . Thus, the cumulative effect of CpAMs inhibiting multiple 
aspects in the viral life cycle results in greater overall anti-HBV 
activity than ETV .
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1898
Polyethylenimines (PEI) polymer functionalized with 
L-mannose moieties inhibits hepatitis B virus (HBV) entry 
into HepG2-hNTCP cells with negligible cellular toxicity.
Guan Huei Lee1,2, Myo Myint Aung1, Chuan Yang3, James L. 
Hedrick4, Seng Gee Lim2,1, Yi Yan Yang3; 1Medicine, National 
University Health System, Singapore, Singapore; 2Medicine, Yong 
Loo Lin School of Medicine, Singapore, Singapore; 3Institute of 
Bioengineering and Nanotechnology, Singapore, Singapore; 
4IBM Research - Almaden, San Jose, CA
Background: Polyethylenimines (PEI) polymers have been 
explored as a carrier for gene therapy but not widely used 
due to their cytotoxicity . Recent studies reported that PEI poly-
mers functionalized with mannose moiety have reduced tox-
icity . These polymers also interrupt the interaction between 
several viruses and proteoglycans on cell membrane, a crucial 
step before viral entry . We evaluated the effects of PEI poly-
mers with varying degree of L-mannose functionalization on 
a hepatitis B (HBV) infection model . Method: HepG2-hNTCP 
cells were inoculated with HBV virions for first 24 hours and 
incubated for 7 days . The polymers were introduced together 
with the viral inoculum on day 1 . From day 2 to day 7, only 
fresh medium containing no virus or polymer was use . The 
supernatant and cells were analyzed for parameters of HBV 
replication, core-associated HBV DNA quantification by qPCR 
method and HBsAg quantification by enzyme linked immu-
noabsorbent assay (ELISA) using MonolisaTM HBsAg ULTRA 
assay (Biorad) . Immunofluorescence (IF) microscopy was per-
formed to determine HB core antigen expression in the cells . 
Results: Mannose-functionalized PEI polymer with highest level 
of mannose moiety was able to reduce production of HBsAg by 
as much as 80%, and core-associated HBV DNA by more than 
60%, when compared with control experiment (no polymer) 
(p<0 .05, Mann-Whitney test) . This effect is dose-dependent . 
When added to cell culture medium after HBV entry had taken 
place (after day 1), the polymer prevents secondary spread of 
HBV to non-infected cells, as demonstrated by serial IF staining 
for intracellular HBcAg . MTT assay revealed no cell toxicity 
even at highest dose of 100 mg/L . Conclusion: Substitution of 
the primary and secondary amine groups with mannose using 
mannose-functionalized cyclic carbonate mitigated toxicity of 
PEI polymer . It may further serve as a promising HBV entry 
inhibitor and non-viral vector for gene therapy .
Disclosures:
Seng Gee Lim - Advisory Committees or Review Panels: Bristol-Myers Squibb, 
Novartis Pharmaceuticals, Merck Sharp and Dohme Pharmaceuticals, Gilead 
Pharmaceuticals, Roche Pharmaceuticals, Abbvie; Grant/Research Support: Gil-
ead Sciences, Merck Sharp and Dohme Pharmaceuticals; Speaking and Teach-
ing: Bristol-Myers Squibb, Novartis Pharmaceuticals, Merck Sharp and Dohme 
Pharmaceuticals, Gilead Pharmaceuticals, Abbvie, Abbott Diagnostics
The following people have nothing to disclose: Guan Huei Lee, Myo Myint Aung, 
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1899
Nucleos(t)ide Analogue Discontinuation is not Asso-
ciated with Increased Rates of HBsAg Loss in Chronic 
Hepatitis B
Heng Chi1, Bettina E. Hansen1, Jordan J. Feld2, Maria Buti3, 
Ashley S. Brown4, Ivana Carey5, Massimo Fasano6, David J. 
Mutimer7, Katja Deterding8, Florian van Bömmel9, Colina Yim2, 
Robert J. de Knegt1, Teresa A. Santantonio6, Tania M. Welzel10, 
Pierre Pradat11, Joerg Petersen12, Heiner Wedemeyer8, Thomas 
Berg9, Fabien Zoulim11, David K Wong2, Harry L. Janssen1,2; 
1Gastroenterology and Hepatology, Erasmus MC University Med-
ical Center Rotterdam, Rotterdam, Netherlands; 2Toronto Centre 
for Liver Disease, Toronto General Hospital, University of Toronto, 
Toronto, ON, Canada; 3Hepatology, Hospital Vall de Hebron, 
Barcelona, Spain; 4Hepatology and Gastroenterology, Imperial 
College London, London, United Kingdom; 5Institute of Liver Stud-
ies and Transplantation, King’s College Hospital, London, United 
Kingdom; 6Clinic of Infectious Diseases, University of Foggia, Fog-
gia, Italy; 7NIHR Biomedical Research Unit and Centre for Liver 
Research, Queen Elizabeth Hospital, Birmingham, United King-
dom; 8Gastroenterology, Hepatology, and Endocrinology, Med-
ical School Hannover, Hannover, Germany; 9Gastroenterology, 
Hepatology section, University Clinic Leipzig, Leipzig, Germany; 
10Medizinische Klinik 1, Klinikum der Johann Wolfgang Goethe 
University, Frankfurt, Germany; 11Hepatology, Hôpital de la Croix-
Rousse Hospices Civils de Lyon, Lyon, France; 12IFI Institute, Ask-
lepios Klinik St. Georg, Hamburg, Germany
Background: Nucleos(t)ide analogue (NA) discontinuation is 
associated with high risk of relapse . Yet, studies have shown 
noteworthy rates of HBsAg loss after NA cessation . We studied 
whether more HBsAg loss is achieved in chronic hepatitis B 
(CHB) patients who discontinued NA compared to continuing 
NA . Methods: This is a pooled analysis of patients treated with 
entecavir (ETV) or tenofovir (TDF) for ≥3 months and patients 
who discontinued NA . We included patients with response 
during NA (HBeAg seroconversion if HBeAg-positive; undetect-
able HBVDNA if HBeAg-negative) who were thus potentially 
eligible for NA stop . Patients who stopped NA were nega-
tive for HBeAg and HBVDNA at cessation . Time of response 
was defined as baseline (t=0) . Follow-up time was calculated 
from baseline until HBsAg loss or censoring . Results: In total, 
594 patients on ETV/TDF treatment and 89 NA discontinued 
patients were analyzed (median age at response 45 years, 
76% males, 34% Asians) . At start-of-NA: 15% HBeAg-positive, 
85% HBeAg-negative . Before NA stop, patients received a 
median of 2 .4 years consolidation therapy . HBsAg loss was 
observed in 21 ETV/TDF patients and 9 discontinued patients . 
For start-of-NA HBeAg-positives, the HBsAg loss rate at year 5 
was 24% in patients continuing NA vs . 8% in NA discontin-
ued patients (p=0 .084) . In Cox model, age at response was 
associated with HBsAg loss (HR 1 .05, p=0 .033), while NA 
discontinuation was not (HR 0 .23, p=0 .068) . For start-of-NA 
HBeAg-negatives, the HBsAg loss rate at year 5 was 4% in 
patients continuing NA vs . 6% in NA discontinued patients 
(p=0 .97) . Cox model showed that age at response (HR 1 .04, 
p=0 .038) and start-of-treatment ALT (HR 1 .05, p=0 .002) were 
associated with HBsAg loss, while NA discontinuation was 
not (HR 1 .07, p=0 .90) . Results remained unchanged when 
adjusted for time to response . Conclusion: No apparent evi-
dence was found indicating more HBsAg loss after NA dis-
continuation compared to continuing NA . Older age was 
associated with HBsAg loss underlining the natural history of 
CHB infection . Prospective studies are warranted to confirm 
our findings .
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HBV RNA and HBV core-related antigen (HBcrAg) are 
early serum markers for HBeAg seroconversion in treat-
ment experienced patients receiving tenofovir disoproxil 
fumarate (TDF)-containing regimens
Florian van Bömmel5, Jessica Wacker1, Martin Brehm1, Alexan-
der Krauel2, Reiner Dannenberg1, Maria Grossmann5, Kathryn M. 
Kitrinos3, Anuj Gaggar3, William E. Delaney3, Stephan Böhm4, 
Thomas Berg5; 1MVZ Labor Dessau GmbH, Dessau, Germany; 
2HELIOS Klinikum Erfurt, Erfurt, Germany; 3Gilead Sciences, Fos-
ter City, CA; 4Virology, Max von Pettenkofer-Institut, München, 
Germany; 5Section of Hepatology, University Hospital Leipzig, 
Leipzig, Germany
Background: HBeAg seroconversion (SC) is an important treat-
ment endpoint in chronic HBV infected patients; however, 
accurate predictors of HBeAg SC have not been established . 
Kinetics in HBV RNA and in HBVcrAg were recently described 
to be associated with HBeAg SC during antiviral treatment . 
Here, we assess for the first time the association of both serum 
markers with HBeAg SC . Methods: Seventeen patients receiv-
ing TDF or TDF + emtricitabine (FTC) in a prospective random-
ized trial (GS-US-174-0106) were retrospectively analyzed . 
This included 11 HBeAg positive (5 with and 6 without HBeAg 
SC) and 6 HBeAg negative patients . All had prior partial or 
non-response to adefovir dipivoxil . HBV RNA was quantified 
using a specific real time PCR (lower limit of detection [LLOD] 2 
log10 copies/mL) from serum samples collected at baseline and 
weeks 12, 24, and 48 of treatment . HBcrAg was measured 
using Lumipulse chemiluminescence enzyme immunoassay 
(CLEIA) analyser (Fujirebio Inc ., Tokyo, Japan) . Samples with 
HBcrAg values above 10 .000 kU/mL were diluted by 1:100 . 
HBV DNA was quantified by PCR (LLOD 2 log10 copies/mL) 
and HBsAg using CENTAUR Platform, Siemens Healthcare, 
Germany . Results: Overall, 12 patients were male, mean age 
was 36±10 (18-56) years, mean ALT was 120±198 (24-816) 
U/L and 9 harbored HBV genotype D . On treatment, HBV 
DNA and HBsAg levels did not differ between patients with 
and without HBsAg SC (Table) . However, HBeAg positive 
patients achieving HBeAg SC had rapid HBV RNA declines by 
week 12 with most HBV RNA values below LLOD by week 24 
and also HBcrAg declines by weeks 24 and 48 . In contrast, 
HBeAg positive patients without SC had significantly higher 
levels of HBV RNA at all time points (p<0 .01) and higher levels 
of HBcrAg at weeks 24 and 48 during treatment (p<0 .05) . 
In HBeAg negative patients, HBV RNA and HBcrAg levels 
decreased after baseline through week 48, similar to the kinet-
ics observed in HBeAg positive patients with HBeAg SC . The 
correlation of HBcrAg levels with HBV RNA was moderate at 
baseline (r=0 .55) and increased slightly at weeks 12, 24 and 
48 of treatment (r=0 .73, 0 .72 and 0 .66, respectively) . Con-
clusion: Serum levels of HBV RNA and HBcrAg show similar 
early decreases in treatment experienced patients achieving 
subsequent HBeAg SC during TDF-containing treatment .

HBV serum markers before and during TDF containing treatment

All results in mean±SD . *=log10 copies/mL; **=log10 IU/mL .
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1901
Minimal Changes in Urine Markers of Tubular Dysfunc-
tion in CHB Patients Receiving Tenofovir alafenamide 
(TAF) compared with Tenofovir Disoproxil Fumarate 
(TDF)
Young-Suk Lim2, Tatsuya Ide3, Simone I. Strasser4, Ki Tae Yoon5, 
Seung Woon Paik6, John F. Flaherty1, Kyungpil Kim1, Anuj Gag-
gar1, Mani Subramanian1, Alessandra Mangia7, Krzysztof. 
Simon8, Peter Kwan9, Edward J. Gane10; 1Gilead Sciences, Foster 
City, CA; 2Gastroenterology, Asan Medical Center, University of 
Ulsan College of Medicine, Songpa, Korea (the Republic of); 3Divi-
sion of Gastroenterology, Kurume University Hospital, Kurume, 
Japan; 4AW Morrow GI & Liver Center, Royal Prince Alfred Hospi-
tal, Camperdown, New Zealand; 5Pusan National University Hos-
pital, Pusan, Korea (the Republic of); 6Medicine, Samsung Medical 
Center, Seoul, Korea (the Republic of); 7Liver Unit, Casa Sollievo 
Della Sofferenza, San Giovanni Rotondo, Italy; 8Dept.of Infectious 
Diseases,hepatology and Acquired Immundeficiencies, Klinika 
Chorob Zakaznych AM, Wroclaw, Poland; 9The Gordon and Les-
lie Diamond Centre, University of British Columbia, Vancouver, 
BC, Canada; 10Auckland City Hospital, Auckland, New Zealand
Background: TDF for the treatment of CHB has resulted in high 
rates of viral suppression with no described resistance, but has 
been associated with small declines in renal function over time . 
Phase 3 CHB studies of TAF demonstrated less renal effects 
compared to TDF with a mean reduction of eGFR from baseline 
to 48 weeks of 0 .6 mL/min with TAF, and 4 .7 mL/min with 
TDF . Here, we explore changes in urine renal biomarkers in 
patients treated with TAF versus TDF . Methods: In two identical-
ly-designed Phase 3 studies of TAF, patients were randomized 
2:1 to TAF 25 mg QD or TDF 300 mg QD, each with matching 
placebo . Biomarkers for renal glomerular dysfunction (urine 
protein and albumin) and tubular dysfunction (retinol binding 
protein (RBP) and beta-2 microglobulin (B2M)) were measured 
throughout the study and ratios to urine creatinine were used in 
the analysis; correlations were calculated using Spearman Cor-
relation coefficients . Results: A high correlation was observed 
between urine markers of glomerular dysfunction; albumin/
creatinine and protein/creatinine (correlation coefficient 0 .58; 
p<0 .001), and also between markers of tubular dysfunction; 
RBP/creatinine and B2M/creatinine (correlation coefficient 
0 .44; p<0 .001) . Week 48 percent change in markers also 
showed similar correlation coefficients among tubular and glo-
merular markers . The correlations strengthened when evaluat-
ing TDF patients alone . At Week 48, percent changes in renal 
biomarkers were less in the TAF arm than in the TDF arm; for 
RBP (p<0 .0001), B2M (p<0 .0001), and UPCR (p=0 .01) . Bio-
marker percent changes by baseline renal risk factors (older 
age, lower baseline GFR, pre-existing hypertension) demon-
strated greater changes with TDF than TAF which was accentu-
ated in the high risk groups (Table) . Differences were greatest 
for RBP and B2M, which are more sensitive markers for tubular 

dysfunction . Conclusions: Treatment with TAF for 48 weeks was 
associated with less changes from baseline in urine biomarkers 
of renal dysfunction compared with TDF treatment, including 
those at higher risk for kidney disease . These results support 
improved renal safety in patients who receive TAF .
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1902
Baseline Quantitative Hepatitis B Core Antibody Level 
strongly Predicts 240-week Treatment Response in 
HBeAg-positive Chronic Hepatitis B Patients Receiving 
Entecavir
Jinghang Xu1, Liuwei Song2, Yanyan Yu1, Quan Yuan2, Ni Li1, 
Sa Wang1, Ningshao Xia2, Chongwen Si1; 1Infectious Diseases, 
Peking University First Hospital, Beijing, China; 2Xiamen Univer-
sity, Xiamen, China
The investigation regarding the clinical significance of quan-
titative hepatitis B core antibody (anti-HBc) in chronic hepati-
tis B (CHB) patients receiving first-line nucleos(t)ide analogues 
(NUCs) is limited . The aim of this study was to determine the 
performance of anti-HBc as a predictor for hepatitis B e anti-
gen (HBeAg) seroconversion in HBeAg-positive CHB patients 
treated with one of the first-line NUCs, entecavir (ETV) . This 
was a retrospective cohort study consisting of 139 patients 
enrolled in a multicenter, randomized, controlled trials treated 
with ETV or ETV maleate up to 240 weeks . Anti-HBc evalua-
tion was conducted for all the available samples by using a 
newly developed double-sandwich anti-HBc immunoassay . At 
week 240, 35(25 .2%) and 113 (81 .3%) patients achieved 
serological response (SR, HBeAg seroconversion) and virolog-
ical response (VR, HBV DNA undetectable), respectively . The 
patients achieved SR at week 240 had significant higher level 
of anti-HBc (P<0 .01) . We defined 4 .65 log10 IU/mL, with a 
maximum sum of sensitivity and specificity, as the optimal cut-
off value of baseline anti-HBc level to predict SR . Patients with 
baseline anti-HBc ≥ 4 .65 log10 IU/mL had 28 .0% (26/93) 
and 35 .5% (33/93) of SR at 144 and week 240, respectively . 
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The baseline anti-HBc level was the strongest predictor for SR 
(OR 5 .784, 95% CI 2 .048 to 16 .340, P=0 .001), and the only 
predictor for VR at week 144 (OR 3 .763, 95% CI 1 .980 to 
7 .153, P<0 .001) . The baseline anti-HBc level was a strong 
predictor for SR at week 240 (OR 5 .362, 95% CI 2 .170 to 
13 .250, P<0 .001) . Conclusion: Baseline anti-HBc titer is a 
useful predictor of long-term ETV therapy efficacy in HBeAg- 
positive CHB patients, which could be used for optimizing the 
antiviral therapy of CHB .
Disclosures:
The following people have nothing to disclose: Jinghang Xu, Liuwei Song, 
Yanyan Yu, Quan Yuan, Ni Li, Sa Wang, Ningshao Xia, Chongwen Si

1903
Elevated WFAM2BP, ALT flare and HBs decline>1.0Log/
ml during Peg IFN were predict drug free and HBs 
antigen clearance in sequential therapy with Peg-IFN 
alfa-2a on long-term nucleoside analog treated patients
Miwa Kawanaka, Ken Nishino, Jun Nakamura, Tomohiro Tan-
ikawa, Noriyo Urata, Takahito Oka, Mitsuhiko Suehiro, Hirofumi 
Kawamoto; Department of general internal medicine2, Kawasaki 
Hospital, Kawaski Medical school, Okayama, Japan
[Objectives]  A sustained reduction in HBV DNA and alanine 
aminotransferase (ALT) levels and the elimination of hepatitis 
B surface antigen (HBsAg) are important to suppress chronic 
hepatitis B–induced liver carcinogenesis . However, long-term 
NA therapy is less likely to decrease HBsAg levels . Therefore, 
we administered sequential therapy with pegylated interferon 
alfa-2a (Peg-IFN alfa-2a) in patients who underwent long-term 
NA therapy and examined its ability to decrease HBsAg levels 
and render the patients drug-free . Recently, the novel sugar 
chain marker WFA+Mac2 binding Protein (WFA+M2BP) has 
attracted attention as a potentially useful non-invasive liver 
fibrosis marker, and reported high levels of WFA+M2BP is high 
risk of hepatocellur carcinoma(HCC), WFA+M2BP is presumed 
not only simple liver fibrosis marker but have various factors . 
We examined the factors include WFA+M2BP of achieving 
drug-free status and clearance of HBs antigen in sequential 
therapy . [Methods]  Eighteen patients (mean age, 51 [36–
67] years; M/F: 16/4; genotype C: 20 patients) who were 
treated with NA for ≥2 years (mean, 6 .7 years) that resulted 
in HBV DNA levels ≤2 .1 Log IU/mL, ALT level normalization, 
and HBeAg negativity . Sequential therapy of Peg-IFN alfa-2a 
was conducted for 48 weeks .We examined the factors with 
pre NA therapy, pre PEG-IFN alfa-2a, and during PEG-IFN 
alfa-2a (change in elevated ALT levels>60 IU/ml(ALT flare), 
HBs decline <1 .0Log/ml, elevated WFA+M2BP >1 .0C .O .I ) 
of achieving drug-free status and clearance of HBs antigen in 
sequential therapy . [Results] After completing sequential ther-
apy with long-term NA, 72 .2% patients achieved drug-free 
complete remission . Among the latter, 31% showed HBsAg loss 
and 44% had decline HBsAg levels (>1 .0 Log/mL) . Among 
patients who resumed NA treatment, 40% had HBsAg loss 
triggered by relapse . There is no factors associated with drug-
free at pre NA and pre IFN alfa-2a therapy . Factors asso-
ciated with drug-free complete remission were WFA+M2BP 
level>1 .0C .O .I, ALT level > 60 IU/L and decline in HBsAg 
level > 1 .0 Log IU/mL during PEG-IFN alfa-2a therapy . The ele-
vated WFA+M2BP (>1 .0 C .O .I) was observed in all patients 
who had loss of HBs antigen, and in 75% patients who had 
decline HBsAg (>1 .0 Log/mL) and 78% patients achieved 
drug-free . [Conclusions] Elevated WFA+M2BP levels, ALTflear, 
decline in HBs Ag during PEG- IFN alfa-2a therapy were useful 
to predict the achievement of drug free status and loss of HBs 

antigen in sequential therapy with pegIFNα2a for 48 weeks in 
patients who have been treated with NAs for a long period .
Disclosures:
The following people have nothing to disclose: Miwa Kawanaka, Ken Nishino, 
Jun Nakamura, Tomohiro Tanikawa, Noriyo Urata, Takahito Oka, Mitsuhiko 
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1904
Characterization Of Changes In FibroTest Values During 
Treatment With Tenofovir Alfenamide (TAF) Or tenofovir 
disproxil fumarate (TDF) In Patients With CHB
Namiki Izumi2, Owen Tak Yin Tsang3, Sang Hoon Ahn4, Selim 
Gurel5, Peter W. Angus6, John F. Flaherty1, Kyungpil Kim1, Anuj 
Gaggar1, Vithika Suri1, Mani Subramanian1, Curtis Cooper7, Hie-
Won Hann8, Subrat K. Acharya9; 1Gilead Sciences, Foster City 
CA, CA; 2Department of Gastroenterology and Hepatology, Japan 
Red Cross Musashino Hospital, Tokyo, Japan; 3Princess Margaret, 
Hong Kong, Hong Kong; 4College of Medicine, Yonsei University, 
Seoul, Korea (the Republic of); 5University of Uludag, Bursa, Tur-
key; 6Division of Gastroenterology/Hepatology, Austin Hospital 
Medical Research Fndn (AHMRF) 21759, Heidelberg, VIC, Aus-
tralia; 7Ottawa Hospital - General Campus, Ottawa, ON, Can-
ada; 8Medicine, Jefferson Medical College of Thomas Jefferson, 
Philadelphia, PA; 9Gastroenterology, All India Institute of Medical 
Sciences, New Delhi, India
Background: Non-invasive evaluations of liver fibrosis can be 
used in place of liver biopsy to determine fibrosis stage with 
highest sensitivity for identifying cirrhosis . In two large Phase 
3 studies of TAF, a novel prodrug of tenofovir, versus TDF in 
patients with chronic hepatitis B, repeat FibroTest measure-
ments were assessed during the first 48 weeks of treatment . 
Here, we describe changes in FibroTest scores and character-
ize the changes in FibroTest scores observed over the first 48 
weeks of treatment . Methods: In two identically-designed Phase 
3 studies of TAF, patients were randomized 2:1 to TAF 25 mg 
QD or TDF 300 mg QD, each with matching placebo . Fibro-
Test (BioPredictive SAS) evaluation was performed at baseline 
and at week 48 . For analyses, a FibroTest score of <0 .49 = 
Ishak F0-F2 fibrosis stage, a score of 0 .49-0 .75 = Ishak F3-F4 
fibrosis and a score of >0 .75 = Ishak F5-F6 fibrosis . Results: 
The mean (SD) FibroTest score across both studies was 0 .37 
(0 .23) in the TAF arm and 0 .37 (0 .23) in the TDF arm . Subjects 
treated with TAF had greater mean declines in FibroTest scores 
at Week 48 compared to subjects treated with TDF (-0 .05 vs 
-0 .03; p=0.028 in Study 108 and -0 .07 vs -0 .04; p=0.007 in 
Study 110) . Pooled data from both studies demonstrated more 
subjects in the TAF group had decreases in fibrosis stage from 
categories corresponding to F0-F2, F3-F4, and F5-F6 (14 .7% 
vs 13 .2%, p=0 .543) . The strongest predictors by multivariate 
analysis for fibrosis stage improvement included higher base-
line ALT (> 5xULT) (OR:3 .76; CI 2 .45-5 .77; p<0 .001), and 
lower HBsAg levels (log10 IU/mL) (OR: 0 .57; CI 0 .44-0 .74; 
p<0 .001) .Analyses to identify individual components of the 
FibroTest score that may underlie the differences seen between 
TAF and TDF demonstrated significant differences in median 
percent changes in Apolipoprotein-A at Week 48 between TAF 
and TDF groups(-3% with TAF vs . -13% with TDF; P<0 .001); 
median percent changes in the other components of FibroTest 
did not differ between treatment groups (Table) . Conclusions: 
While FibroTest changes favored TAF, the change in FibroTest 
score was driven mainly by changes in Apolipoprotein A1 and 
likely represents the known lipid-lowering effect of TDF . The sig-
nificance of this Fibrotest score decline with respect to fibrosis 
stage in TAF versus TDF patients requires further investigation .
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Median % Change of FibroTest Components at Week 48

*p<0 .001
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1905
Liver stiffness and virologic outcomes after introducing 
tenofovir as part of antiretroviral therapy in lamivu-
dine-experienced adults with HIV and hepatitis B virus 
(HBV) co-infection in Ghana: four-year follow up of the 
prospective HEPIK cohort
Alexander Stockdale1, Richard O. Phillips2,3, Fred S. Sarfo3, Lam-
bert T. Appiah3, Laura J. Bonnett4, David Chadwick5, Giovanni 
Villa1, Sanjay Bhagani6, Colette Smith7, Anna Maria Geretti1; 
1Institute of Infection and Global Health, University of Liverpool, 
Liverpool, United Kingdom; 2Kwame Nkrumah University of Sci-
ence and Technology, Kumasi, Ghana; 3Department of Medicine, 
Komfo Anokye Teaching Hospital, Kumasi, Ghana; 4Institute of 
Translational Medicine, University of Liverpool, Liverpool, United 
Kingdom; 5Centre for Clinical Infection, James Cook University 
Hospital, Middlesbrough, United Kingdom; 6Department of Infec-
tious Diseases, Royal Free Hospital, London, United Kingdom; 
7Institute of Epidemiology and Health, University College London, 
London, United Kingdom
Introduction Until recently lamivudine was the only available 
agent to treat hepatitis B in the context of HIV infection in 
sub-Saharan Africa . Tenofovir is gradually becoming available 
although access remains far from universal . Long-term outcomes 
of introducing tenofovir as part of antiretroviral therapy (ART) 
in subjects previously extensively exposed to lamivudine as the 
sole HBV-active agent in the region are unknown . Methods We 
report from a prospective cohort of HIV/HBV co-infected adults 
attending for HIV care in Kumasi, Ghana, where HBsAg prev-
alence is 14% . HBsAg-positive subjects were invited to attend 
for transient elastography (TE) and blood sampling before the 
introduction of tenofovir (T0) as part of ART, and within 1 year 
(T1) and 4 years (T2) of starting tenofovir . Adherence and alco-
hol consumption were determined by a questionnaire-based 
interview . Results Overall 178 patients underwent evaluation at 
T0/T1, of whom 98 (55%) also attended for assessment at T2 . 
Remaining patients were lost to follow up (50; 28%); had died 
(10; 6%); declined to attend (17; 10%); or were excluded due 
to pregnancy (2; 1%) or invalid TE (1; 1%) . Of the 98 subjects, 
94 had started tenofovir-based ART and had received tenofovir 
for median 4 years (IQR 3 .8, 4 .1), while continuing previous 
lamivudine (Table 1) . By multivariable linear regression, female 
gender, no history of alcohol excess, and higher HBV DNA 
level, higher liver stiffness, and lower platelet count at T0/T1 

were significant predictors of decreasing liver stiffness between 
T0/1 and T2 . No treatment-emergent resistance mutations in 
HBV polymerase were observed by Sanger sequencing among 
subjects with HBV DNA>100 IU/ml at T2; one subject showed 
M204V+V173L+L180M at both T0 and T2 . Conclusions This 
is the first report of the long-term impact on liver stiffness and 
virologic parameters of introducing tenofovir as part of ART in 
extensively lamivudine exposed HIV/HBV co-infected patients 
in sub-Saharan Africa . Significant reductions in liver stiffness 
and improved HBV control were observed at four years .

Table 1: Prospective analysis of 94 subjects who introduced ten-
fovir

Continuous variable are presented as median (IQR)
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1906
Analysis of the incidence of primary hepatocellular 
carcinoma in Japanese patients with hepatitis B virus 
infection stratified by primary liver cancer risk score at 
the start of Entecavir therapy
Yoshiyasu Karino1, Shuhei Hige1, Itaru Ozeki1, Ryoji Tatsumi1, 
Mutsuumi Kimura1, Tomohiro Arakawa1, Tomoaki Nakajima1, 
Yasuaki Kuwata1, Takahiro Sato1, Takumi Ohmura1, Joji Toyota1, 
Masakatsu Yamaguchi1, Tetsuya Hosaka2; 1Hepatology, Sapporo 
Kosei General Hospital, Sapporo, Japan; 2Hepatology, Torano-
mon Hospital, Tokyo, Japan
Background and aim: Although the development of nucleo-
side/nucleotide analogues has made it possible to inhibit the 
proliferation of hepatitis B virus (HBV) persistently, the propor-
tion of HBV-related hepatocellular carcinoma (HCC) in Japan 
still remains around 15% . Hosaka et al . proposed a risk score 
model to predict the risk of developing HCC (JAB-HCC) in the 
natural course of the disease, and reported the incidence of 
HCC in patients for each risk level . We retrospectively exam-
ined the incidence of primary HCC in patients treated with 
entecavir stratified by the JAB-HCC risk score at the start of 
treatment . Methods: Subjects were 385 patients administered 
with entecavir (age: 53 [22-85] years; 239 men, 146 women; 
genotype A [9], B [84], C [282] and others [10]) . Cirrhosis 
was diagnosed based on liver biopsy or diagnostic imaging 
(ultrasound, CT scan and MRI) . In accordance with the report 



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 943A

♦ Denotes AASLD Presidential Poster of Distinction

by Hosaka et al ., subjects were scored for each of the follow-
ing 8 categories and the sum of the scores was calculated: 
age (≤ 44: 0 point, 45-49: 3 points, 50-54: 5 points, ≥ 55: 
6 points); gender (male: 4, female: 0); cirrhosis (absent: 0, 
present: 4); ALT (< 45 IU/L: 0, ≥ 45 IU/L: 1); AFP (< 20 μg/L: 
0, ≥ 20 μg/L: 2); PLT count (≥ 150,000/mm3: 0, < 150,000/
mm3: 2), HBe antigen (negative: 0, positive: 3); and HBV DNA 
(< 5 log copies/mL: 0, ≥ 5 log copies/mL: ) . Based on the 
sum of their categorical scores, subjects were divided into 
the following 4 groups: low risk group (0-6 points), medium 
risk group (7-10 points), high risk group (11-15 points) and 
very high risk group (16-24 points) . Diagnostic imaging was 
performed every 6 to12 months after the start of Entecavir 
therapy, and HCC was diagnosed based on the classic mani-
festation of a hypervascularized mass . Results: There were 50 
patients in lower risk group (13 .0%), 117 in medium risk group 
(30 .4%), 137 in high risk group (35 .6%) and 81 in very high 
risk group (21 .0%) . During the observation period (median: 57 
months), 25 pts developed HCC (6 .5%) . The cumulative inci-
dence of HCC (5-year/10-year) was 0%/0% in low risk group, 
1 .5%/1 .5% in medium risk group, 8 .1%/21 .8% in high risk 
group and 14 .4%/22 .5% in very high risk group; while the 
percentages were extremely low in low risk and medium risk 
groups, the 10-year cumulative incidence of HCC exceeded 
20% in high risk and very high risk groups . Conclusions: The 
incidence of HCC during entecavir therapy rose sharply with 
an increase in the JAB-HCC risk scores at the start of entecavir 
therapy . The use of the JAB-HCC risk scores to determine when 
to start antiviral therapy is considered useful in suppressing the 
development of HCC .
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1907
Treatment efficacy of switching to tenofovir strategy 
over continued entecavir therapy in chronic hepatitis B 
patients with partial virologic response to entecavir
Jun Seob Lee1, Byoung Kuk Jang2, Sang Hoon Kwon1, Jun Sik 
Yoon1, Hyeong Seok Kim1, Yu Rim Lee1, Young-Oh Kweon1, 
Won Young Tak1, Soo Young Park1, Se Young Jang1, ShanShan 
Wang7, Keun Hur3, Eun Hye Lee3, Da Yeon Jung3, Gyeonghwa 
Kim3, YongHun Choi3, Jung Gil Park4, Heon Ju Lee5, Hyun Young 
Woo6, Jeong Heo6; 1Division of Gastroenterology and Hepatol-
ogy, Department of Internal Medicine, Kyungpook National Uni-
versity school of Medicine, Daegu, Korea, Daegu, Korea (the 
Democratic People’s Republic of); 2Department of Internal Med-
icine, Keimyung University College of Medicine, Daegu, Korea, 
Daegu, Korea (the Democratic People’s Republic of); 3Department 
of Biochemistry and Cell Biology, Kyungpook National University 
School of Medicine, Daegu, Korea, Daegu, Korea (the Demo-
cratic People’s Republic of); 4Gastroenterology and Hepatology, 
CHA University Gumi CHA Medical Center, Gumi, Korea, Gumi, 
Korea (the Democratic People’s Republic of); 5Gastroenterology 
and Hepatology, Yeungnam University Hospital, Daegu, Korea, 
Daegu, Korea (the Democratic People’s Republic of); 6Gastroenter-
ology and Hepatology, Pusan National University Hospital, Busan, 
Korea, Busan, Korea (the Democratic People’s Republic of); 7Grad-
uate School of Medicine, Kyungpook National University, Daegu, 
Korea, Daegu, Korea (the Democratic People’s Republic of)
Aims: Entecavir (ETV) has potent efficacy as a first-line ther-
apy for the treatment of hepatitis B virus (HBV) infection . How-
ever, a significant proportion of patients treated with ETV fail 

to achieve complete virologic response (CVR) . Tenofovir diso-
proxil fumarate (TDF) can be an option for partial virologic 
response (PVR) patients because of its potent activity against 
HBV and a high genetic barrier . We aimed to compare treat-
ment efficacy of TDF switching therapy (TDF group) with con-
tinuing ETV therapy (ETV group) in patients with PVR to ETV . 
Methods: Among 1440 HBV patients under ETV therapy in two 
tertiary hospitals in South Korea from July 2007 to November 
2014, we enrolled 74 treatment naïve patients who underwent 
ETV 0 .5 mg as first treatment and showed PVR over 48 weeks 
ETV therapy . Exclusion criteria were patients with; 1) co-infec-
tion with HCV or HIV, 2) non-compliance with ETV therapy, 3) 
any malignancies including hepatocellular carcinoma, 4) any 
immune suppressive or modulating therapies 5) severe cardio-
pulmonary disease 6) kidney function impairment and 7) listed 
for organ transplantation . We compared CVR (serum HBV 
DNA level ≤20 IU/mL by RT-PCR) rate at 96 weeks after antivi-
ral therapy and evaluated factors associated with CVR . (detect-
able HBV DNA after ≥12 months on ETV) who maintained ETV 
0.5mg daily (n=46) for 12 months and switched to TDF 300 
mg daily (n=28) for 12 months. Results: There were 46 patients 
(male 31, female 15) in ETV group and 28 patients (male 17, 
female 11) in TDF group . There were no significant differences 
between ETV and TDF groups in baseline 172241101 .11 ± 
178360350 .83 IU/mL vs 129685184 .14 ± 63870215 .98 
IU/mL (p= 0 .229) and after 48 weeks ETV therapy with serum 
HBV DNA levels 195974 .20 ± 1307002 .15 vs 26598 .50 
± 132392 .59 IU/mL (p= 0 .498) . CVR rate in ETV and TDF 
groups were 6 .5% (3/46) vs 14 .3% (4/28) at 60 weeks (p= 
0 .415), 19 .6% (9/46) vs 21 .4% (6/28) at 72 weeks (p= 
0 .847), 28 .3% (13/46) vs 25 .0% (7/28) at 84 weeks (p= 
0 .759), and 41 .3% (19/46) vs 35 .7% (10/28) at 96 weeks 
(p= 0 .633) . Further reduction in HBV DNA level over 2log10 
at 24 weeks was a significant predictor for CVR in 96 weeks 
after treatment (hazard ratio 9 .069, 95% confidence interval 
4 .170–19 .723, p< 0 .001) . During the treatment, there were 
no serious adverse events in both groups . Conclusion: Contin-
ued ETV and TDF switch treatment showed similar efficacy in 
patients with PVR to ETV . However, TDF switch could be con-
sidered in patients with suboptimal response to continued ETV 
therapy after 48 week . Patients showing persistent decreasing 
HBV DNA could be considered for continued ETV therapy to 
achieve CVR .
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Evolution and Predictive Role of Basal Core Promoter 
and Precore Mutants in Genotype B or C Hepatitis B E 
Antigen-Positive Chronic Hepatitis B Patients Undergo-
ing Peginterferon Therapy
Cheng-Yuan Peng, Chia-Lin Huang, Chia-Hsin Lin, Hsueh-Chou Lai, 
Wen- Pang Su; Division of Hepatogastroenterology, Department of 
Internal Medicine, China Medical University Hospital, Taichung, 
Taiwan
Background: The evolution of the basal core promoter(BCP), 
precore(PC), and preS2 deletion mutants in genotype B or C 
HBeAg-positive chronic hepatitis B(CHB) patients undergoing 



944A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

peginterferon(Peg-IFN) therapy is unclear . Methods: 175 con-
secutive HBeAg-positive CHB patients receiving 24(n=69) or 
48(n=106) weeks of Peg-IFN α-2a therapy and 48 weeks of 
post-treatment(PW48) follow-up were prospectively enrolled . 
Serum HBsAg and HBV DNA levels were quantified using the 
Abbott Architect HBsAg QT assay and the Cobas Amplicor 
HBV Monitor Test, respectively . The percentages of the BCP, PC 
and preS2 mutants were measured using quantitative real-time 
PCR assays reported previously . Results: At baseline: mean 
age 35 .4 years, 61% men, 61%/39% genotype B/C, mean 
ALT 148 IU/L, HBV DNA 7 .5 log10IU/mL, and HBsAg 3 .8 
log10IU/mL, mean BCP, PC, and preS2 mutants %: 24 .6, 19 .9, 
and 26 .6, respectively . At PW48, 24(14%), 42(24%), and 
109(62%) patients achieved HBeAg loss + HBV DNA<2000 
IU/mL(Group A), HBeAg loss + HBV DNA≥2000 IU/mL(Group 
B), and no HBeAg loss(Group C), respectively . At baseline, 
Gr A and B had significantly lower HBV DNA levels than Gr 
C . Gr A and B combined had higher BCP (36 .4% vs 17 .7%, 
P=0 .0048) and PC mutants %(26 .3% vs 15 .9%, P=0 .0138) 
than Gr C . Gr A had significantly lower BCP mutants % than 
Gr B at treatment week 12(TW12), end-of-treatment(EOT) 
and PW48, and significantly lower PC and preS2 mutants % 
than Gr B at EOT and PW48 . By multivariate analyses, HBV 
DNA<2x107 IU/mL(OR:4 .279, 95%CI:2 .114-8 .662), BCP 
mutants %(OR:1 .016, 95%CI:1 .003-1 .030), and PC mutants 
%(OR:1 .010, 95%CI:1 .001-1 .018) were baseline indepen-
dent predictors for achieving HBeAg loss at PW48 . No base-
line factor predicted HBeAg loss + HBV DNA<2000 IU/mL 
at PW48 . At TW12, HBV DNA<2x104 IU/mL(OR:3 .343, 
95%CI:1 .033-10 .820), HBsAg<600 IU/mL(OR:4 .120, 
95%CI:1 .105-15 .336), and BCP mutants %(OR:0 .980, 
95%CI:0 .962-0 .998) predicted HBV DNA<2000 IU/mL 
among patients with HBeAg loss at PW48 . Conclusions: Base-
line and early on-treatment HBV DNA levels and BCP mutant 
kinetics predict outcomes to Peg-IFN therapy in HBeAg-positive 
CHB patients .

P<0 .05 for Group A vs B:*; for Group B vs C:†; for Group A vs 
C:‡
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Impact of age in renal safety of medium-term treatment 
with Entecavir and Tenofovir in real-life in a real-world 
cohort: Analysis of the Spanish national chronic hepati-
tis B register (CIBERHEP)
David Tabernero1,2, Jose L. Calleja1,3, Mar Riveiro-Barciela1,2, 
Sabela Lens1,4, María L. Manzano5, Víctor Moreira6, Javier Cre-
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cisco Gea14, Miguel Rivero15, Doroteo Acero16, Miguel Fernan-
dez-Bermejo17, Diego Moreno18, Pilar Sánchez-Pobre5,19, Beatriz 
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1Centro de Investigación Biomédica en Red de Enfermedades 
Hepáticas y Digestivas (CIBERehd), Barcelona, Spain; 2University 
Hospital Vall d’Hebron, Barcelona, Spain; 3University Hospital 
Puerta de Hierro, Universidad Autonoma de Madrid, Majada-
honda, Spain; 4Hospital Clínic de Barcelona, IDIBAPS, Barcelona, 
Spain; 5University Hospital 12 de octubre, Madrid, Spain; 6Univer-
sity Hospital Ramón y Cajal, Madrid, Spain; 7University Hospital 
Marqués de Valdecilla, Santander, Spain; 8University Hospital 
de Fuenlabrada, Fuenlabrada, Spain; 9University Hospital Virgen 
del Rocío, Seville, Spain; 10University Hospital Infanta Sofía, San 
Sebastián de los Reyes, Spain; 11University Hospital Fundación 
Alcorcón, Alcorcón, Spain; 12University Hospital Severo Ochoa, 
Leganés, Spain; 13University Hospital Virgen de Valme, Seville, 
Spain; 14University Hospital La Paz, Madrid, Spain; 15University 
Hospital del Sureste, Arganda del Rey, Spain; 16University Hospital 
de Girona Dr. Josep Trueta, Girona, Spain; 17Hospital San Pedro 
de Alcántara, Cáceres, Spain; 18University Hospital de Móstoles, 
Móstoles, Spain; 19Clinical Hospital San Carlos, Madrid, Spain; 
20Hospital Infanta Cristina, Parla, Spain; 21Hospital General de 
Segovia, Segovia, Spain
Introduction: Tenofovir disoproxil fumarate (TDF) and enteca-
vir (ETV) are first-line treatments for chronic hepatitis B (CHB) . 
In patients with previous renal impairment, long-term therapy 
with these drugs has been associated with nephrotoxicity [Gish 
Clin Gastroenterol Hepatol . 2012;10(8):941-6] . The impact 
of age on this adverse event has not been evaluated . Our aim 
was to assess the incidence and severity of renal impairment 
during treatment with TDF or ETV in a real-world cohort of 
older (≥65 years) CHB patients . Methods: Retrospective assess-
ment of a cohort of CHB patients from the Spanish multicenter 
database CIBERHEP . Adult patients receiving TDF or ETV for 
at least 36 months were included . Liver transplantation and 
co-infection by human immunodeficiency and/or hepatitis C or 
D virus were exclusion criteria . Nephrotoxicity was evaluated 
at 36 months of treatment and defined by changes in either 
serum creatinine (SCr) levels (≥0 .2 mg/dL from baseline or SCr 
≥1 .2 mg/dL in patients with previous normal baseline levels) 
or in the estimated glomerular filtrate (Modification of Diet in 
Renal Disease [MDRD] decrease >10% from baseline or MDRD 
<60 mL/min/1 .73 m2 in patients with baseline MDRD >60) . 
Results: The study included 239 Caucasian CHB patients, 152 
(64%) treated with TDF and 87 (34%) with ETV . Thirty (13%) 
patients were at least 65 years old at the beginning of ther-
apy . At baseline, 8/29 (27 .6%) patients aged ≥65 years and 
18/191 (9 .4%) <65 years had SCr ≥1 .2 mg/dL (p= 0 .005) . 
In the group receiving TDF-containing regimens, 1/16 (6 .2%) 
patients ≥65 years and 1/119 (0 .8%) <65 years, who had 
shown normal SCr levels previously, had SCr ≥1 .2 mg/dL 36 
months after starting antiviral therapy (p=0 .09) . In the group 
receiving ETV-containing regimens 6/11 (54 .5%) patients 
≥65 years and 12/62 (19 .4%) <65 years showed a >10% 
MDRD decrease (p=0 .013) . The differences in baseline SCr 
and MDRD and renal events of CHB patients according to 
age at the start of antiviral therapy are shown in the Table . 
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Conclusions: Medium-term antiviral treatment with TDF or ETV 
was associated with trends to renal impairment in patients 65 
years or older at the beginning of therapy . Further studies are 
needed to evaluate renal events and renal monitoring in older 
CHB patients receiving antiviral therapy .
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1910
Time-varying Serum Gradient of Hepatitis B Surface 
Antigen after Cessation of Nucleos(t)ide Analogues and 
Risk of Off-therapy Relapse
Yao-Chun Hsu1,2, Yen-Tsung Huang3,4, Chun-Ying Wu8, Chi-Yang 
Chang1, Lein-Ray Mo5, Ming-Shiang Wu6, Jia-Horng Kao6, Tzeng-
Huey Yang7, Jaw-Town Lin9; 1Department of Internal Medicine, 
E-Da Hospital, Kaohsiung, Taiwan; 2School of Medicine, I-Shou 
University, Kaohsiung, Taiwan; 3Institute of Statistical Science, 
Academia Sinica, Taipei, Taiwan; 4Departments of Epidemiol-
ogy and Biostatistics, Brown University, Providence, RI; 5Tainan 
Municipal Hospital, Tainan, Taiwan; 6National Taiwan University 
Hospital, Taipei, Taiwan; 7Lotung Poh-Ai Hospital, Yilan, Taiwan; 
8National Yang Ming University, Taipei, Taiwan; 9Fu Jen Catholic 
University, New Taipei, Taiwan
Background Serum gradient of hepatitis B surface antigen 
(HBsAg) varies over time after cessation of nucleos(t)ide ana-
logues (NA) in patients with chronic hepatitis B (CHB) . The 
association between time-varying HBsAg gradient and risk of 
relapse has not been elucidated . Methods:  This is a multicenter 
cohort study that prospectively enrolled CHB patients who dis-
continued NAs after having received treatment for 3 years 
in minimum . Eligible patients were serologically negative for 
HBeAg and viral DNA at NA cessation . Participants (N=140) 
were followed up with HBsAg quantified every 3 months for 
virological (viral DNA >2,000 IU/mL) and clinical relapses 
(viral DNA >2,000 IU/mL plus ALT >80 U/mL) . The associa-
tion of time-varying HBsAg level with off-therapy relapse was 
appraised by the Cox proportional hazard analysis . Results: 
During a median follow-up of 19 .9 (interquartile range [IQR], 
10 .6, 25 .3) months, virological and clinical relapses occurred 
in 94 and 49 patients, with the 2-year cumulative incidences 
of 79 .2% (95% confidence interval [CI], 70 .9~86 .4%) and 
42 .9% (95% CI, 34 .1~52 .8%), respectively . The serum level 
of HBsAg was associated with virological (p<0 .001) and 
clinical (p=0 .01) relapses in a dose-response manner, with 
the adjusted hazard ratios of 2 .10 (95% CI, 1 .45-3 .04) and 
2 .32 (95% CI, 1 .28-4 .21), respectively . Among those (n=19) 

whose HBsAg ever dropped below 10 IU/mL, only one and 
three patients subsequently developed clinical and virological 
relapses, respectively . Conclusions: Serum gradient of HBsAg 
measured along the off-therapy observation is associated with 
subsequent occurrence of virological and clinical relapses in 
CHB patients who discontinue NA treatment .
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1911
Patients with HCV GT 1/4 infection and compensated 
cirrhosis, without baseline NS5A RASs, could be treated 
with SOF + NS5A inhibitor for 12 weeks without RBV
Slim Fourati1,2, Françoise Roudot-Thoraval3,2, Stephane Cheva-
liez1,2, Giovanna Scoazec3, Alexandre Soulier1,2, Anne Varaut3, 
Murielle François3, Lila Poiteau1,2, Ariane Mallat3,2, Jean-Michel 
Pawlotsky1,2, Christophe Hezode3,2; 1Department of Virology, 
Henri Mondor Hospital, National Reference Center for Viral Hep-
atitis B, C and delta D,, Créteil, France; 2INSERM U955, Créteil, 
France; 3Department of Hepatology, Henri Mondor hospital, 
Créteil, France
Background The AASLD and EASL guidelines recommend 
that the combination of sofosbuvir (SOF) + an NS5A inhibitor 
should be given for 12 weeks with RBV or extended to 24 
weeks without RBV in patients with GT1/4 infection and com-
pensated cirrhosis . However, high SVR rates were reported in 
these patients when treated for 12 weeks without RBV, suggest-
ing that this regimen is optimal in a subgroup of these patients . 
The objective of the study was to evaluate the effect of the pres-
ence of detectable NS5A RAS at baseline on SVR in patients 
infected with GT1/4 treated with SOF + NS5A inhibitor for 12 
weeks without ribavirin . Methods A cohort of 181 consecutive 
patients from a single center infected with GT1 (1a: n=58; 
1b: n=77; 1d: n=1) and 4 (n=45) were treated with SOF 
+ DCV (n=140) or SOF + LDV (n=41) for 12 weeks without 
RBV . Patients had a mean age of 60 years and 57 .8% were 
treatment-experienced . Compensated (Child-Pugh A) cirrhosis 
(defined as FibroScan>12 .5 kPa) was present in 49 .7% (n=90) 
of patients . NS5A resistance associated substitutions (RASs) 
were assessed at baseline and at treatment failure by means 
of population sequencing . Antiviral efficacy was assessed 
monthly during treatment and at post-treatment weeks 4 and 
12 . Results At baseline, NS5A RASs were detected in 10 .3% 
of GT1a-, 33 .8% of GT1b-, and 20 .0% of GT4 patients . No 
difference was observed between cirrhotics and non-cirrhotics . 
The most frequent RASs were M28V/T in GT1a, L28M, R30Q 
and Y93H in GT1b and L28M/V in GT4 . Overall, SVR12 was 
achieved in 97% (175/181) and was more frequent in non-cir-
rhotics (100%; 91/91) than in cirrhotics (93 .3%; 84/90), 
p<0 .001 . The effect of baseline NS5A RASs on SVR according 
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to cirrhosis is shown in the table . Gender, age, previous treat-
ment history, baseline HCV-RNA levels, and current treatment 
regimen did not affect the rates of SVR12 . Conclusion Patients 
infected with GT1/4 with compensated cirrhosis and without 
baseline NS5A RAS can be treated with SOF + an NS5A inhib-
itor without RBV for 12 weeks, like non-cirrhotics with or with-
out baseline NS5A RASs . By contrast, 12 weeks without RBV 
is not appropriate in patients with compensated cirrhosis and 
baseline NS5A RAS, who were shown to benefit from ribavirin 
add-on . Thus, if available and reliable, baseline resistance test-
ing can be used to inform treatment decisions in patients with 
compensated cirrhosis receiving SOF + an NS5A inhibitors .

Disclosures:
Slim Fourati - Speaking and Teaching: Gilead, Abbvie, VERIS Beckman
Françoise Roudot-Thoraval - Advisory Committees or Review Panels: Roche, gil-
ead; Consulting: LFB biomedicaments; Speaking and Teaching: gilead, Janssen, 
BMS, Roche, Abbvie
Stephane Chevaliez - Advisory Committees or Review Panels: Janssen; Speaking 
and Teaching: Gilead, BMS, Abbvie
Jean-Michel Pawlotsky - Advisory Committees or Review Panels: Abbvie, Bris-
tol-Myers Squibb, Gilead, Janssen, Merck; Grant/Research Support: Gilead; 
Speaking and Teaching: Bristol-Myers Squibb, Gilead, Merck, Janssen, Gilead
Christophe Hezode - Speaking and Teaching: Roche, BMS, MSD, Janssen, abb-
vie, Gilead
The following people have nothing to disclose: Giovanna Scoazec, Alexandre 
Soulier, Anne Varaut, Murielle François, Lila Poiteau, Ariane Mallat

1912
Factors affecting clinical trial enrollment in patients with 
hepatitis C virus (HCV)
Vijaya Rao, John N. Gaetano, K. Gautham Reddy, Helen S. Te, 
Andrew I. Aronsohn; Gastroenterology, University of Chicago, 
Chicago, IL
Background/Aims: The recent success of direct acting anti-viral 
agents (DAAs) as the standard of care therapy for hepatitis C 
virus (HCV) is based on high efficacy, ease of administration 
and favorable side effect profile . The objective of our study is to 
assess which factors influence health care providers in the deci-
sion to offer enrollment in clinical trials to patients with HCV 
in the setting of optimized current standard therapy . Methods: 
Members of the American Association for the Study of Liver 
Diseases (AASLD) were invited to participate in an online ques-
tionnaire . Participants were asked to rate several factors on 
a Likert scale of 1-5, ranging from least to most influential, in 
the decision to offer enrollment . Factors assessed were cost of 
standard of care therapy, failure of previous therapy, potential 
for higher sustained virologic response (SVR), shorter duration 
of treatment, use in renal failure or decompensated cirrhosis, or 
the chance for new, cutting edge therapy . Questions also col-
lected data on demographics, current rates of enrollment and 
mode of reimbursement for enrollment . Data analysis was com-
pleted via Chi-squared test for dichotomous variables and the 
Kruskal-Wallis test for the analysis of the non-parametric Likert 
rankings . Results: A total of 208 responses were received . Of 
the respondents, 74% were physicians, 79% practice in an 
urban environment, and 58% currently offer HCV clinical tri-
als . Providers who practice in urban environments (p=0 .013), 
had training in gastroenterology or transplant hepatology 
(p=0 .002), or saw more than 5 HCV patients per week 
(p<0 .001) were more likely to offer enrollment in clinical tri-
als . 41% of providers offer enrollment less frequently since the 
emergence of DAAs . Respondents who receive personal reim-
bursement in exchange for enrollment (protected clinical time, 

relative value units, or direct financial incentive) had a trend 
towards higher frequency in offering enrollment compared 
to providers who receive institutional reimbursement (56% vs 
44%) . 19% of providers offer clinical trials when a patient has 
been denied coverage by their payer . Among all respondents, 
cost of standard of therapy was rated to be the least influential 
factor in affecting enrollment (mean: 3 .13), while failure of a 
previous treatment regimen was rated to be the most influen-
tial (mean: 4 .01) . Conclusion: Amongst the different factors 
studied, personal reimbursementfor patient enrollment tend to 
increase patient invitation for participation in clinical trials . 
Despite the high cost of the current DAA-based therapy, cost 
was not influential in the decision to enroll patients in clinical 
trials .
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The association between race/ethnicity and the effec-
tiveness of direct antiviral agents for hepatitis C virus 
infection.
Feng Su1, Pamela Green2, Kristin Berry2, George N. Ioannou1,2; 
1University of Washington, Seattle, WA; 2Veterans Affairs Puget 
Sound Healthcare System, Seattle, WA
Background/Aims Black race and Hispanic ethnicity were 
historically associated with lower rates of sustained virologic 
response (SVR) to interferon (IFN)-based treatments for chronic 
hepatitis C virus (HCV) infection whereas Asian race was 
associated with higher SVR rates compared to white patients . 
We aimed to describe the association between race/ethnic-
ity and effectiveness of new direct-acting antiviral (DAA) regi-
mens in the Veterans Affairs (VA) healthcare system nationally . 
Methods We identified 17,487 HCV-infected patients (9,141 
[52%] white, 5,043 [29%] black, 913 [5%] Hispanic, 280 
[2%] Asian/Pacific Islander/American Indian/Alaska Native 
[Asian/PI/AI/AN] and 2,094 [12%] declined/missing race 
and ethnicity) who initiated antiviral treatment with regimens 
containing sofosbuvir (SOF), ledipasvir/sofosbuvir (LDV/SOF), 
or paritaprevir/ombitasvir/ritonavir/dasabuvir (PrOD) during 
the 18-month period from 01/01/2014 to 06/30/2015 . Data 
extended backward to 1999 to assess past medical history 
and prior antiviral treatments and forward to 04/15/2016 to 
ascertain completion of treatment and SVR at 12 weeks . Results 
A greater proportion of black patients were infected with gen-
otype 1 HCV (94 .5%) compared to other groups (72 .5% of 
white, 74 .8% of Hispanic, and 75 .7% of Asian/PI/AI/AN 
patients) . Hispanic patients had the highest prevalence of cir-
rhosis (44%) and decompensated cirrhosis (16%), whereas 
black patients had the lowest prevalence of cirrhosis (26%) or 
decompensated cirrhosis (4 .6%) . Overall SVR rates were sim-
ilarly high in all race/ethnicity groups and were 90 .5% (95% 
CI 89 .9-91 .1) in white, 91 .5% (95% CI 90 .7-92 .3) in black, 
87 .6% (95% CI 85 .1-89 .8) in Hispanic, and 90 .3% (95% 
CI 86 .1-93 .4) in Asian/PI/AI/AN patients . Unadjusted SVR 
rates were similar in all race/ethnicity groups after stratifying 
by genotype, treatment regimen or cirrhosis . However, in mul-
tivariate logistic regression models, black race (adjusted odds 
ratio 0 .81, p-value 0 .004) and Hispanic ethnicity (adjusted 
odds ratio 0 .79, p-value 0 .05) were independent predictors 
of treatment failure after adjusting for baseline characteristics . 
The difference between unadjusted and adjusted analyses 
was caused by the higher prevalence of genotype 1 HCV and 
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lower prevalence of cirrhosis in black patients . Conclusions 
DAAs produce similarly high unadjusted SVR rates in white, 
black, Hispanic, and Asian/PI/AI/AN patients . However, after 
adjusting for baseline characteristics, black race and Hispanic 
ethnicity remain independent predictors of treatment failure .
Disclosures:
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Berry, George N . Ioannou
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Experience with Direct Antiviral Agents in Hispanic 
patients with Chronic Hepatitis C genotype 1 at the Vet-
eran Affairs Caribbean Healthcare System in San Juan
Arnaldo L. Freire-Perez, Doris H. Toro, Antonio R. Soto-Ramos, 
Pedro A. Rosa-Cortes, Javier A. Cerra-Franco; Gastroenterology, 
VA Caribbean Healthcare System, San Juan, PR
Background: Chronic hepatitis C (CHC) is a major public 
health problem in Puerto Rico . The prevalence of HCV has 
been estimated to be 6 .3% in Puerto Rico . Several studies 
demonstrated that Hispanics have a lower sustained virologi-
cal response (SVR) rate than non-Hispanic whites when treated 
with Peg Interferon and ribavirin . Newer therapies with NS5A/
NS5B inhibitors have reported overall SVR rates above 90% 
in genotype 1 infection . The data on the use of direct antivi-
ral agents (DAAs) in the Hispanic population is very limited . 
Therefore, the aim of this study is to evaluate the SVR rates 
in patients of Hispanic origin treated in the outpatient liver 
clinics at the VA Caribbean Healthcare System (VACHS) . Meth-
ods: This is a retrospective cohort study of patients with CHC 
treated with DAAs including ledipasvir/sofosbuvir (LDV/SOF) 
and ombitasvir/paritaprevir/ritonavir with dasabuvir (OBV/
PTV/r + DSV) ± ribavirin from January 1, 2015 through Feb-
ruary 29, 2016 . The subjects included were between the ages 
of 21 and 89 . Non-Hispanic and co-infected patients with HIV 
were excluded . Frequency distributions for categorical vari-
ables and descriptive statistics for quantitative variables were 
performed in each cohort . The SVR rates were calculated and 
differences between SVR rates with LDV/SOF and OBV/PTV/r 
+ DSV in genotype 1a infection were performed with X2 test . 
Results: Of the 197 patients treated during the study period, 
139 met the inclusion criteria . Most of the subjects were in 
the 51-65 age group . Most patients were men (135/139) . 
The majority were overweight or obese [103/139 (74 %)] . 
More than half were cirrhotic (55%) . Genotype 1a [103/139 
(74%)] was more common than genotype 1b [36/139 (26%)] . 
Overall, the SVR rate was 96% . Genotype 1a cirrhotic patients 
treated with OBV/PTV/r + DSV had an SVR of 89% vs 96% 
of SVR in genotype 1a cirrhotic patients treated with LDV/SOF 
with a p value of 0 .43 . Genotype 1a non-cirrhotic patients 
treated with OBV/PTV/r + DSV had an SVR of 100% vs 96% 
of SVR in genotype 1a non-cirrhotic patients treated with LDV/
SOF . Genotype 1b patients had an SVR of 100%, which was 
independent of cirrhosis status or DAA given . Conclusion: SVR 
rates with DAAs in the Hispanic population are similar to those 
reported in other ethnicities as opposed to previous available 
therapies . Genotype 1a cirrhotic patients had better SVR rates 
with LDV/SOF compared to OBV/PTV/r + DSV but this differ-
ence was not statistically significant . All Hispanics with HCV 
genotype 1b achieved SVR independently of their cirrhosis 
status or DAA given .
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The Effect of Gastric Acid Suppression on Ledipasivir-So-
fosbuvir Effectiveness in Chronic Hepatitis C Infection
Anthony Swanner, Radhika Kumari, Gabriel Garcia, Tami Daugh-
erty, Mindie H. Nguyen, Aijaz Ahmed, W. Ray Kim, Glen A. Lutch-
man; Department of Gastroenterology and Hepatology, Stanford 
University, Palo Alto, CA
Introduction: Ledipasvir combined with sofosbuvir (L+S) with 
or without ribavirin (RBV) is approved for the treatment of 
chronic HCV infection . The solubility of ledipasvir decreases 
with increased gastric pH and thus acid-reducing drugs could 
potentially decrease antiviral effectiveness . Aim: To determine 
if there is decreased effectiveness of L+S ± RBV with the con-
comitant use of pharmacological gastric acid suppressing 
agents . Methods: We retrospectively collected data on all 
patients with chronic hepatitis C treated with L+S regimens at 
our institution . All patients received a phone call from our HCV 
treatment nurse to review medications (prescribed and over the 
counter) prior to starting antiviral therapy . Specific attention 
was paid to the use of acid suppressing agents, and the drug 
and dosing of the regimen were noted . In these patients the 
manufacturer recommendations from the L+S package insert 
were related to the patients, and in addition all patients were 
mailed written instructions (Ledipasvir-sofosbuvir) tablets: U.S. 
prescribing information. Foster City, CA: Gilead Sciences, 
March 2015) . All patients were seen at least once during their 
treatment course and medication lists were updated as neces-
sary . Results: Two hundred and ninety-five patients who had 
SVR 12 data available were analyzed . 57% were men, 53% 
were Caucasian, the mean age was 61 .0 ± 8 .8 years, mean 
viral load was 3 .5 ± 5 .4 x 106 IU/ml, and 96% were geno-
type 1 . Thirty-four percent were treatment experienced, 63% 
had fibrosis scores of ^ F3, 5% had decompensated liver dis-
ease and 13% had a previous liver transplant . The duration of 
L+S therapy was 12 weeks (n=181), 24 weeks (n=79) and 8 
weeks (n=21) . Fourteen patients also received RBV . Seventy-six 
patients each were taking a proton pump inhibitor (PPI) and 13 
patients a H-2 receptor blocker . Six patients each were taking 
ranitidine and famotidine and one patient cimetidine . The most 
commonly used PPI’s were omeprazole (n=43) and pantopra-
zole (n=20); one patient was taking both lansoprazole and 
pantoprazole . The overall SVR 12 rate was 92% . The SVR 12 
rate for patients on acid suppression was 88 .7% vs . 93 .2% 
for patients who were not (p= 0 .16) . Patients with advanced 
fibrosis (≥ F3) had a significantly lower SVR 12 compared to 
patients with ≤ F2 fibrosis (88 .7% vs . 97 .2%, p=0 .01) . On 
multivariate analysis, gastric suppression was not significant 
(OR 1 .45, p=0 .14) but advanced fibrosis remained significant 
(OR 2 .6, p=0 .01) . Conclusion: There was a modest, non-sig-
nificant decrease in the effectiveness of L+S in our cohort of 
patients on pharmacologic gastric acid suppression .
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1916
Using telemedicine to monitor patients on treatment of 
HCV infection in prison
Miguel M. Soler3, Susana LLerena1,2, Carmen Cobo3, Silvia Alva-
rez1,2, Jose Ramon Pallas3, Patricia Ruiz1,2, Nieves Fontecilla3, 
Jose Ignacio Fortea1,2, Angel Lopez3, Angel Estebanez-Gallo1,2, 
Antonio Cuadrado1,2, Javier Crespo1,2; 1Gastroenterology and 
Hepatology Unit., University Hospital Marqués de Valdecilla / Insti-
tuto de Investigación Marqués de Valdecilla. IDIVAL., Santander, 
Spain; 2Department of Molecular Biology, Radiology and Medi-
cine, University of Cantabria, Santander, Spain; 3Medical Service, 
El Dueso Penitentiary Centre. Santoña, Spain, Spain
Distance is a critical factor regarding the health services pro-
vided thorough Telemedicine . This factor must be understood 
not only as a geographical issue, but also responds to eco-
nomic, social or security reasons, as occurs in prisons . Objec-
tives: To perform a teleconsultation program (TCP) between the 
prison “El Dueso” and the HUMV hospital (Spain), devoted to 
monitor the anti-HCV therapy in the infected inmate population . 
Methods: In 1Q 2016 the TCP was established by the video 
collaboration tool “Reúnete-Red SARA”, available to all public 
administrations in Spain . Patients answered an anonymous 
five-level Likert-type satisfaction questionnaire (1: strongly dis-
agree, 2: disagree, 3: neither agree nor disagree, 4: agree, 5: 
strongly agree) composed of 11 questions: Question 1 (Q1), I 
was able to see the doctor through the screen; Q2, I was able 
to hear the doctor well through the speakers; Q3, The doctor 
could hear me without trouble; Q4, I felt comfortable talking 
to the doctor through the screen; Q5, When I started the con-
sultation I was not more nervous than usual; Q6, During the 
consultation I was relaxed; Q7, I could explain what I wanted 
to the doctor; Q8, I understood the instructions the doctor gave 
me; Q9, I am in accordance with the timeliness of consultation; 
Q10, My privacy and confidentiality was respected; Q11, 
Overall, I am satisfied with the service received . Questions that 
scored > 4 points indicate high level of satisfaction . Results: So 
far 85 teleconsultations have been performed (100% of treated 
patients) . All patients answered the satisfaction questionnaire . 
The mode score was 5 (range: 1-5) with a mean score of 4 .5 
points (DE = 0 .21) . Audio channels and video teleconsulta-
tion questions yielded satisfactory mean scores [Q1, 4 .52 
(DE = 0 .60); Q3, 4,45 (0 .84); Q9, 4,19 (1 .32)] . Patients 
claimed to have been able to explain themselves clearly [Q7, 
4 .51 (1 .17)] and they did understand the indications received 
by the doctors [Q8, 4,67 (0 .46)] . Some patients were more 
nervous than usual at the beginning of teleconsultation [Q5, 
4 .04 (1 .37)], although this did not prevent the successful devel-
opment of the session and throughout the consultation they 
remained relaxed [Q6, 4 .49 (1 .22)] . Finally, patients thought 
teleconsultations respected the principles of confidentiality and 
privacy [Q10, 4 .61 (1 .35)] . Conclusions: Teleconsultation is a 
form of telemedicine well accepted by inmate patients . Their 
use for clinical monitoring of HCV treatments can be extended 
to other prisons .
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1917
Treatment uptake for chronic hepatitis C in Australia fol-
lowing universal access to interferon-free treatments
Behzad Hajarizadeh, Jason Grebely, Gail Matthews, Marianne 
Martinello, Gregory Dore; Kirby Institute, UNSW Australia (Univer-
sity of New South Wales), Sydney, NSW, Australia
Background & Aims: In March 2016, interferon-free direct-act-
ing antiviral (DAA) regimens for hepatitis C virus (HCV) infec-
tion were listed on the Pharmaceutical Benefits Scheme (PBS), 
making subsidized treatments available for all adult Australians 
living with HCV infection, with no liver disease stage, drug and 
alcohol use and prescriber type restrictions . This study provides 
treatment uptake during the first two months of DAA therapy . 
Methods: PBS data on DAA prescriptions processed for reim-
bursement during March-April 2016 were used . These data 
underestimate treatment uptake given a time lag of 2-12 weeks 
between pharmacy dispensing and reimbursement . Data on 
total drug sale expenditure for dispensed and reimbursed DAA 
regimens was therefore used to estimate number of patients 
initiated on DAA therapy . For the stratified analyses, including 
the distribution of treatment by jurisdiction, and DAA regimen, 
unadjusted PBS data were used . Australian HCV treatment 
guidelines and PBS listing include sofosbuvir/ledipasvir for 
genotype 1 (8-24 weeks), sofosbuvir/daclatasvir for genotype 
1 and 3 (12-24 weeks), and sofosbuvir/ribavirin for genotype 
2 and 3 (12-24 weeks) . Results: An estimated 14,630 individ-
uals (range: 13,010 to 16,260) initiated DAA therapy during 
March-April in Australia, equivalent to 6 .3% (range: 5 .6% to 
7 .0%) of the estimated 230,470 people living with chronic 
HCV . Of prescriptions reimbursed by the PBS (n=6,503), 
32% were in New South Wales, 32% in Victoria, 21% in 
Queensland, and 14% in the other jurisdictions . The most com-
monly prescribed regimen was sofosbuvir/ledipasvir for 61% 
(8 weeks: 7%; 12 weeks: 72%; 24 weeks: 21%), followed by 
sofosbuvir/daclatasvir for 35% (12 weeks: 56%; 24 weeks: 
44%), and sofosbuvir/other agents for 3% (12 weeks: 98%, 
24 weeks: 2%) . Those prescribed sofosbuvir/daclatasvir for 24 
weeks are likely to represent individuals with genotype 3 and 
cirrhosis . Those prescribed sofosbuvir/ledipasvir for 24 weeks 
are likely to represent individuals with genotype 1, prior treat-
ment and cirrhosis . In comparison, during 2015 an estimated 
1,310 people initiated PBS interferon-containing therapy . Con-
clusions: Substantial treatment uptake was observed during 
the first two months of availability of interferon-free DAA ther-
apy in Australia . Ongoing monitoring of the treatment uptake 
and more detailed analysis of the treatment scale-up, including 
assessment of treatment by geography, patient demographics 
and prescriber type will be undertaken .
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1918
Metabolic syndrome, hepatic steatosis and genotype 1b 
C virus compensated liver cirrhosis in the era of Direct 
Acting Antiviral therapy
Catalina Mihai1,2, Anca Trifan1,2, Carol Stanciu1,2, Liana Gheor-
ghe3, Speranta Iacob3, Mircea. Diculescu3, Cristina Cijevschi1,2; 
1Gastroenterology, Institute of Gastroenterology and Hepatology, 
Iasi, Romania; 2University of Medicine and Pharmacy “Gr. T. 
Popa”, Iasi, Romania; 3Center Digestive Diseases and Liver Trans-
plantation, Fundeni Clinical Institute, Bucharest, Romania
Background . There are many evidences that chronic virus C 
(HCV) infection is strongly associated with hepatic steatosis 
(HS) and metabolic syndrome (MS) . The interrelation between 
hepatic steatosis, MS and HCV in the era of Direct Acting Anti-
viral (DAA) therapy have not been completely characterized . 
Aim: assessment of HS and MS in patients with compensated 
HCV cirrhosis and the effect of DAA therapy - paritaprevir, 
ritonavir, ombitasvir, dasabuvir and ribavirin (PrOD+R) on 
metabolic parameters . Methods . : A prospective, multicentric 
study of mono-infected HCV compensated Child A cirrhosis 
patients initiated on treatment with PrOD+R for 12 weeks . All 
patients had genotype 1b infection and F4 fibrosis assessed by 
FibroMAX . The degree of HS was quantified using SteatoTest 
(from S0 to S3) . Metabolic parameters including: body mass 
index (BMI), systolic blood pressure (BP), diastolic BP, fasting 
glucose, total cholesterol, high density lipoprotein (HDL), low 
density lipoprotein (LDL), triglycerides were measured prior to 
and at the end of treatment . Changes in metabolic parameters 
were analyzed with student’s t test, p < 0 .05 indicating signif-
icance . Results . 356 consecutive patients were enrolled, 192 
female and 164 male, aged between 43 and 77 years . Preva-
lence of significant HS (S2-3) was 50 .56% . The prevalence of 
concomitant metabolic syndrome parameters prior to treatment 
was obesity (38 .48%), type 2 diabetes (27 .24%), hypertension 
(21 .91%) and hyperlipidemia (19 .38%) . There was statistically 
significant positive correlation between HS and type 2 diabetes 
mellitus (p= 0 .001), obesity (p= 0 .02), hyperlipidemia (p= 
0 .03), a positive but not statistically significant correlation with 
hypertension and no correlation with viral load . End of treat-
ment response (HCV RNA undetectable or below lower limit of 
detection after 12 weeks of treatment) was 100% . At the end 
of treatment we noticed a significant reductions (p<0 .05) in tri-
glycerides, total cholesterol, LDL, systolic BP with no significant 
effect on BMI, diastolic BP and fasting glucose . Conclusions . 
HS and MS are common finding in patients with HCV compen-
sated cirrhosis but do not influence the response at 12 weeks 
PrOD+R treatment . DAA therapy for cirrhotic HCV patients 
seems to improve individual components of the metabolic syn-
drome, especially hyperlipidemia and hypertension . Further 
study is warranted to examine the durability of metabolic com-
ponent changes and the reversibility of HS .
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Preliminary Results from TOPAZ-III, A Phase 3b Study 
Evaluating the Efficacy and Safety of Ombitasvir/Pari-
taprevir/Ritonavir and Dasabuvir ± Ribavirin in Naive 
or Experienced Adults in Brazil with HCV Genotype 1 
Infection and Advanced Fibrosis/Cirrhosis
Mario G. Pessoa1, José Valdez Madruga Ramalho2, Katia 
Alves3, Daniel E. Cohen3, Estevao Portela Nunes4, Hugo Chein-
quer5, Carlos E. Brandão-Mello6, Maria Cassia Mendes-Correa7, 
Maria Lucia G. Ferraz8, Sara Lari3, Li Lui3, Rakesh Tripathi3, Tami 
Pilot-Matias3, Nancy Schulman3, Ana L. Martinelli9; 1Department 
of Gastroenterology, University of São Paulo School of Med-
icine, São Paulo, Brazil; 2Centro de Referência e Treinamento 
DST/AIDS, São Paulo, Brazil; 3AbbVie Inc., North Chicago, IL; 
4National Institute of Infectious Diseases/FIOCRUZ, Rio de Janeiro, 
Brazil; 5Universidade Federal de Rio Grande de Sul, Gastroenter-
ology and Hepatology Unit, Hospital de Clinicas de Porto Alegre, 
Porto Alegre, Brazil; 6Internal Medicine Department, College of 
Medicine & Surgery, Universidade Federal do Estado do Rio de 
Janeiro - UNIRIO, Rio de Janeiro, Brazil; 7Department of Infectious 
Diseases, São Paulo University Medical School, University of São 
Paulo, São Paulo, Brazil; 8Department of Gastroenterology, Escola 
Paulista de Medicina, UNIFESP, São Paulo, Brazil; 9Department 
of Medicine, Gastroenterology Division, Ribeirao Preto School of 
Medicine, University of São Paulo, São Paulo, Brazil
Introduction: In Brazil, the number of HCV cases in 2014 
was estimated at 1,450,000 . Brazil’s universal health care 
system offers free HCV treatment to all citizens and pays for 
chronic hepatitis C complications . The direct-acting antiviral 
regimen of ombitasvir/paritaprevir/ritonavir coadministered 
with dasabuvir (3-DAA), with or without ribavirin (RBV), was 
approved in Brazil in 2015 for patients with HCV genotype 
1 (GT1) infections, including those with compensated cirrho-
sis . Here, we report the preliminary efficacy and safety results 
of TOPAZ-III, a phase 3b trial conducted in Brazil . Methods: 
TOPAZ-III is an open-label, multicenter trial assessing the 
efficacy and safety of 3-DAA ± RBV in GT1-infected, treat-
ment-naive or IFN-experienced patients with advanced fibro-
sis or compensated cirrhosis (METAVIR F3-F4) . GT1a-infected 
patients received 3-DAA + RBV for 12 weeks (n=91), except 
for non-responders to pegIFN/RBV with cirrhosis, who were 
treated for 24 weeks (n=19) . All GT1b-infected patients were 
treated for 12 weeks (with cirrhosis: 3-DAA + RBV, n=69; with-
out cirrhosis: 3-DAA, n=43) . The primary efficacy measure was 
the rate (%) of patients achieving SVR12 . Safety assessment 
included adverse events (AEs) . Results: In the safety popula-
tion (N=222; median age 57 years), 123 (55%) participants 
were men, 183 (82%) white, 172 (78%) had IL28B non-CC 
genotype, 110 (50%) were GT1a-infected, and 120 (54%) 
were pegIFN-experienced . At baseline, 89 (40%) individuals 
had F3 fibrosis and 133 (60%) had F4 . The study is ongoing; 
99% (219/222) have SVR4 data available (Table 1) . SVR4 
rates by fibrosis stage were 99% (F3: 88/89) and 98% (F4: 
127/130) . One (0 .5%) on-treatment virologic failure and 3 
(1 .4%) post-treatment relapses have been recorded to date . 
The most common treatment-emergent AEs (>10% of patients) 
were headache (21%), fatigue (19%), and nausea (15%) . To 
date, 6 (2 .7%) patients reported serious AEs, of which one was 
considered possibly related to treatment . One patient discontin-
ued treatment (day 72) due to a non-treatment-related AE . One 
patient died in the post-treatment period due to complications 
of hip arthroplasty . RBV dose was adjusted in 15% (27/179) 
of patients receiving RBV . Conclusions: Preliminary data sug-
gest that 12- or 24-week 3-DAA ± RBV has a favorable safety 
profile, and is efficacious in HCV GT1-infected patients with 
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advanced fibrosis or cirrhosis in Brazil . SVR12 data will be 
presented .

Table 1 . SVR4 Rates by Treatment
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The influence of clinical significant portal hypertension 
(stage Baveno 2) on safety, tolerability and efficacy of 
paritaprevir, ritonavir, ombitasvir, dasabuvir and riba-
virin (PrOD+R) in a real-world large cohort of genotype 
1b HCV liver cirrhosis patients
Anca Trifan1, Ana Maria Singeap1, Liana Gheorghe2, Manuela G. 
Curescu3, Cristina Cijevschi1, Ciprian Brisc4, Camelia Cojocariu1, 
Gabriela V. Stefanescu1, Catalina Mihai1, Simona Bataga5, 
Egidia Miftode6, Victoria Arama7, Ion Rogoveanu8, Ioan Sporea9, 
Adrian Goldis9, Andra I. Suceveanu10, Speranta Iacob2, Irina 
Girleanu1, Carol Stanciu11; 1Department of Gastroenterology and 
Hepatology, “Gr. T. Popa” University of Medicine and Pharmacy, 
Iasi, Romania; 2Department of Gastroenterology and Hepatology, 
“Carol Davila” University of Medicine and Pharmacy, Bucharest, 
Romania; 3Department of Infectious Diseases, “Victor Babes” Uni-
versity of Medicine and Pharmacy, Timisoara, Romania; 4Depart-
ment of Gastroenterology, Oradea University of Medicine and 
Pharmacy, Oradea, Romania; 5Department of Gastroenterology, 
Targu Mures University of Medicine and Pharmacy, Targu Mures, 
Romania; 6Department of Infectious Diseases, “Gr. T. Popa” Uni-
versity of Medicine and Pharmacy, Iasi, Romania; 7“Matei Bals” 
National Institute for Infectious Diseases, Iasi, Romania; 8Depart-
ment of Internal Medicine, Craiova University of Medicine and 
Pharmacy, Craiova, Romania; 9Department of Gastroenterology, 
“Victor Babes “ University of Medicine and Pharmacy, Timisoara, 
Romania; 10Faculty of Medicine, “Ovidius” University, Constanta, 
Romania; 11Department of Gastroenterology and Hepatology, “St. 
Spiridon” Emergency Hospital, Iasi, Romania, Iasi, Romania
Background and aim . There are limited data about the safety 
and efficacy of PrOD+R in patients with liver cirrhosis with 
clinical significant portal hypertension . The registration stud-
ies included a small number of patients with cirrhosis and the 
severity of cirrhosis was not stratified according with Baveno 
stages . The aim of our study was to evaluate the safety and 
efficacy of PrOD+R in patients with clinical significant portal 
hypertension (Baveno 2) . Patients and Methods . All patients 
with HCV genotype 1b compensated cirrhosis Child Pugh 
A5, A6 treated with PrOD+R for 12 weeks from December 
1st, 2015 to March 31, 2016 across 10 academic centers in 
Romania were prospectively included in a common registry . 
The patients were divided in two groups by absence/presence 
of esophageal varices, being classified accordingly as stage 
Baveno 1 or 2 . Efficacy and safety of therapy were analyzed 
and compared between two groups . Results . There were 527 
patients, 232 male (44 .1%), mean age 58 .9 years (range 

34-82), all cirrhotics (F4 by Fibromax), all Caucasians, and 
all with HCV genotype 1b infection . Out of 527 patients, 360 
(68 .3%) were Baveno 1 and 167 (31 .7%) were stage Baveno 
2 . The age, distribution on gender, comorbidities were simi-
lar between the two stages of cirrhosis . Discontinuation rate 
was 1 .66% in Baveno 1 (6 patients:1 intestinal obstruction, 2 
severe depression, 2 cardiac failure, 1 malignant arrhythmia 
) and 1 .19% (2 patients: 1-hepatic encephalopathy, 1 sepsis 
with multi-organ failure) in Baveno 2 . One patient died in each 
group due to arrhythmia in Baveno 1 and sepsis in Baveno 
2 . Liver decompensation events were reported in one patient 
(0 .27%) in Baveno 1 group (ascites remitted under treatment) 
and did not lead to treatment discontinuation, and in 6 patients 
(3 .59%) (2 ascites, 2 encephalopathy, 2 variceal bleeding) in 
Baveno 2 group, one episode of encephalopathy leading to 
treatment discontinuation . The treatment was not interrupted 
due to all decompensation events at patients’ request and after 
signing a supplementary informed consent . Per-protocol analy-
sis all patients from both stage groups at EOT achieved nega-
tive HCV RNA level . Intent-to-treat EOT was 98 .8% in Baveno 1 
group and 98 .3% in Baveno 2 . At date, SVR 12 was evaluated 
in 68 patients and was 100%; the final results will be pre-
sented at the meeting . Conclusion . Treatment with PrOD+R in 
patients with Baveno 2 stage genotype 1b compensated HCV 
cirrhosis is highly effective and safe, similar to that in Baveno 
1 stage . However, the liver decompensation events are more 
frequent and a note of caution need to be taken .
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Predictors of Sustained Virological Response (SVR) after 
Direct Acting Antiviral (DAA) treatment for Hepatitis C: 
meta-analysis of 55 studies in 11,419 patients
Andrew M. Hill1, Anna Savage2, Bryony Simmons2, Graham 
Cooke2; 1Pharmacology, University of Liverpool, Liverpool, United 
Kingdom; 2Faculty of Medicine, Imperial College, London, United 
Kingdom
Introduction: Treatment with Direct-acting antivirals (DAAs) for 
12-24 weeks can lead to Sustained Virological Response (SVR) 
in over 90% of HCV-infected people . In individual studies, use 
of ribavirin, cirrhosis, duration of treatment and Genotype 
may predict SVR . However, most studies are under-powered 
to analyse these effects . The aim of this meta-analysis was to 
compare the SVR rates between Genotypes for different DAA 
combinations in all published studies, and to analyse predictors 
of SVR . Methods: Two PUBMED/EMBASE searches identified 
studies of treatment with sofosbuvir/daclatasvir (SOF/DCV) or 
sofosbuvir/ledipasvir (SOF/LDV) . SVR rates by genotype were 
extracted and analysed using a random-effects model to calcu-
late overall SVR rates . Predictors of response were: treatment 
duration, addition of ribavirin, presence of cirrhosis, and trial 
type (clinical trial or real world study) . Results: The systematic 
searches identified 55 studies in 11,419 patients (SOF/DCV: 
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20 studies, n=2756 patients; SOF/LDV: 35 studies, n=8663) . 
Ribavirin was used in 3276 patients (28 .7%); there were 2004 
patients (17 .5%) with cirrhosis . Table 1 shows summary SVR12 
rates by Genotype and treatment . The SVR12 rates were above 
90% for all genotypes, except for SOF/LDV in Genotype 3 
(80 .5%) . For all treatments, presence of cirrhosis was the main 
predictor of SVR12 . In Genotype 1 patients treated with SOF/
DCV, SVR rates were 90 .6% for cirrhotics versus 98 .8% for 
non-cirrhotics (p=0 .004) . In Genotype 3 patients treated with 
SOF/DCV, SVR12 rates were 81 .0% for cirrhotics versus 
100% in non-cirrhotics (p<0 .001) . For Genotype 1 patients 
treated with SOF/LDV, SVR12 rates were 89 .6% SVR in cir-
rhotics versus 98 .1% in non-cirrhotics (p<0001) . For Genotype 
3 patients given SOF/LDV, SVR12 rates were 61% in cirrhotics 
versus 94 .3% in non-cirrhotics (p<0 .001) . Conclusions: In this 
systematic review and meta-analysis of 11,419 patients in 55 
studies, presence of cirrhosis was associated with significantly 
lower SVR12 rates for patients with either Genotypes 1 or 3, 
when treated with either SOF/DCV or SOF/LDV .

SVR12 for SOF/DCV and SOF/LDV
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Efficacy and safety of ombitasvir/ritonavir/paritaprevir 
combination therapy for genotype 1b chronic hepatitis 
C patients complicated with chronic kidney disease
Taeang Arai1, Masanori Atsukawa1, Tadashi Ikegami2, Shigeru 
Mikami3, Noritomo Shimada4, Akihito Tsubota5, Keizo Kato6, 
Hiroshi Abe7, Tomomi Okubo1, Ai Nakagawa1, Norio Itokawa1, 
Chisa Kondo1, Katsuhiko Iwakiri8; 1Nippon Medical School 
Chiba Hokusoh Hospital, Tokyo, Japan; 2Tokyo Medical Univer-
sity Ibaraki Medical Center, Ibaraki, Japan; 3Kikkoman General 
Hospital, Chiba, Japan; 4Ootakanomori Hospital, Chiba, Japan; 
5Jikei University School of Medicine, Tokyo, Japan; 6Shinmatsudo 
Central General Hospital, Chiba, Japan; 7Jikei University School 
of Medicine Katsushika Medical Center, Tokyo, Japan; 8Nippon 
Medical School, Tokyo, Tokyo, Japan
[Purpose] Although ombitasvir/ritonavir/paritaprevir combina-
tion therapy is one of the standard of care for genotype 1b 
chronic hepatitis C in Japan, much is unknown about the effect 
and safety of these regimen for patients with renal insufficiency . 
Therefore, the purpose of this study is to clarify the outcome of 
ombitasvir/ritonavir/paritaprevir combination therapy, which 
may not be theoretically influenced by the renal function, in 
chronic hepatitis C patients with chronic kidney disease (CKD) . 
[Methods] Of 72 patients who received ombitasvir (NS5A 
inhibitor)/ritonavir/paritaprevir (NS3 protease inhibitor) com-
bination therapy for 12 weeks in a multicenter cooperative 
study, we analyzed therapeutic effects and safety with respect 
to the presence or absence of CKD . [Results] The subjects were 
72 patients . The median age was 67 years (range, 27-85) . 
L31 and Y93 variants at the NS5A region were detected in 
2 .8% (2/72) of patients . In CKD patients, an estimated glomer-
ular filtration rate (eGFR) levels were <60mL/min/1 .73 m2 in 

25 (34 .7%), <30mL/min/1 .73 m2 in 9 (12 .5%), and <10mL/
min/1 .73 m2 in 7 (9 .7%), respectively . Overall, the RVR, ETR, 
and SVR4 rates were 77 .8% (49/63), 97 .8% (45/46), and 
96 .2 % (25/26), respectively . Similarly, the RVR, ETR, and 
SVR4 rates in patients with an eGFR of <60mL/min/1 .73 m2 
were 77 .3% (17/22), 94 .1% (16/17), and 92 .9% (13/14), 
respectively . In particular, these rates were 75 .0% (3/4), 
100% (4/4), and 100% (3/3) even in those with an eGFR of 
<10mL/min/1 .73 m2, for whom dialysis was introduced . The 
rate of discontinuation due to adverse events was 5 .6% (4/72) 
of patients . Of 4 patients who discontinued the therapy, 3 
patients achieved SVR4 . The most frequent adverse event in 
patients was peripheral edema . The adherence rates of these 
drugs and adverse events were similar regardless of the pres-
ence or absence of CKD . [Conclusion] The results of this study 
suggest that ombitasvir/ritonavir/paritaprevir combination 
therapy might be effective and safe in genotype 1b chronic 
hepatitis C patients with CKD . Moreover, it could be safely 
performed even in those undergoing dialysis such as eGFR of 
<10mL/min/1 .73 m2 .
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Treatment of chronic HCV Infection with direct antiviral 
agents (DAA) results in rapid regression of transient 
elastography (Fibroscan®) and validated fibrosis mark-
ers FIB-4 and APRI
Jacqueline A. Bachofner1, Irina Bergamin3, Piero V. Valli1, Arne 
Kröger1, Patrizia Künzler3, Adriana Baserga4, Dominique L. 
Braun2,5, Jan Fehr2, David Semela3, Lorenzo Magenta4, Beat Mull-
haupt1, Benedetta Terzirolli4, Joachim C. Mertens1; 1Gastroenterol-
ogy & Hepatology, University Hospital Zürich, Zürich, Switzerland; 
2Division of Infectious Diseases, University Hospital Zürich, Zürich, 
Switzerland; 3Division of Gastroenterology and Hepatology, Hos-
pital St. Gallen, St. Gallen, Switzerland; 4Division of Hepatology, 
Epatocentro Ticino, Lugano, Switzerland; 5Institute of Medical 
Virology, University of Zürich, Zürich, Switzerland
Background Novel direct antiviral agents (DAA) for chronic 
hepatitis C have revolutionized the HCV treatment . Rates of 
SVR have improved drastically since introduction of DAA in 
2014 . Transient Elastography (TE) as well as fibrosis markes 
FIB-4 and APRI are non-invasive techniques to assess liver 
fibrosis . Histological regression of fibrosis has been well docu-
mented in long term studies . We here examined the changes in 
TE values and fibrosis scores within 18 months after successful 
DAA treatment of HCV . Methods 507 patients that received a 
DAA based treatment for chronic HCV were included . TE val-
ues as well as FIB-4 and APRI scores recorded prior to therapy 
(median 3 months, range 0 to 5 years) and within 18 months 
after HCV therapy were evaluated . Changes in TE values were 
correlated with FIB-4 and APRI Scores as well as histological 
results where available . Results Median TE prior to DAA treat-
ment was 12 .6 kPa (IQR 11 .85), median TE post treatment 
8 .95 kPa (IQR 10 .5) . This equals a TE regression of 28 .97% 
within 16 months after successful treatment (median 111 days, 
IQR 103 days, range 0-490 days) . Liver enzymes correspond-
ingly showed significant reduction, often already during DAA 
treatment . Average FIB-4 and APRI prior to therapy were 3 .86 
and 1 .98 respectively . Average post treatment FIB-4 was 2 .78 
while post treatment APRI was 0 .76 . This results in a decrease 
in FIB-4 of 28 .01% and a regression in APRI of 61 .85% . Thus 
both values fall below the published cutoff values for signifi-
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cant liver fibrosis following successful DAA treatment of chronic 
HCV . Conclusion Patients with SVR after DAA therapy showed 
a rapid and significant regression of TE values within 18 
months after end of treatment . Most patients displayed signif-
icant regression of liver stiffness within 3 months after end of 
treatment . Rapid decrease of TE is in concordance with regres-
sion of validated fibrosis scores FIB-4 and APRI . It remains to be 
examined whether this indicates a true regression of fibrosis or 
merely resolution of chronic liver inflammation with subsequent 
improvement of laboratory parameters . Further investigation 
into TE values and correlating liver histology after DAA treat-
ment is warranted .
Disclosures:
Lorenzo Magenta - Grant/Research Support: Gilead, Abbvie; Speaking and 
Teaching: BMS
Beat Mullhaupt - Advisory Committees or Review Panels: Norgine; Consulting: 
MSD, Intercept; Grant/Research Support: Gillead; Speaking and Teaching: 
Bayer, BMS, MSD, Gilead
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Bergamin, Piero V . Valli, Arne Kröger, Patrizia Künzler, Adriana Baserga, Domi-
nique L . Braun, Jan Fehr, David Semela, Benedetta Terzirolli, Joachim C . Mertens
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Favorable efficacy of combination therapy with 
direct-acting antivirals to elderly aged 70 and older 
with HCV genotype 1
Norio Akuta, Hitomi Sezaki, Fumitaka Suzuki, Shunichiro Fuji-
yama, Yusuke Kawamura, Tetsuya Hosaka, Masahiro Kobayashi, 
Mariko Kobayashi, Satoshi Saitoh, Yoshiyuki Suzuki, Yasuji Arase, 
Kenji Ikeda, Hiromitsu Kumada; Toranomon Hospital, Tokyo, Japan
BACKGROUND: All-oral combinations with direct-acting anti-
virals for patients with HCV infection show the favorable effi-
cacy, but treatment efficacy and pretreatment predictors of 
efficacy for elderly aged 70 and older is unclear . The first aim 
of this study was to determine treatment efficacy and pretreat-
ment predictors of efficacy, especially in elderly . The second 
aim was to determine the impact of treatment to AFP levels 
and Liver Stiffness, that might be useful as one of predictors 
of early hepatocarcinogenesis in HCV patients without hepa-
tocellular carcinoma . METHODS: 914 patients, with chronic 
HCV genotype 1b infection, introduced the regimen of daclat-
asvir 60 mg once daily plus asunaprevir 100 mg twice daily 
for 24 weeks . Resistance-associated variants (RAVs) of NS3-
D168 and NS5A-L31/Y93 were evaluated using cycling-probe 
real-time PCR combined with direct sequencing and/or PCR 
invader assay . Quantitative analysis of NS5A-Y93H mutation 
more than 20% was evaluated as significant . Liver stiffness 
levels were evaluated at baseline and at point within 6 months 
after the stop of treatment . FibroScan 502 was used for mea-
surement with the M-probe and XL-probe . RESULTS: Sustained 
virological response (SVR) rates, based on intention to treat 
analysis, were 87% and 88% in overall patients and elderly 
aged 70 or more, respectively . SVR rates of patients, without 
RAVs in NS3 and/or NS5A region by direct sequencing, were 
94% and 94% in overall patients and elderly aged 70 or more, 
respectively . In both groups of overall patients and elderly 
aged 70 or more, multivariate analysis identified NS5A-Y93H 
mutation (<20 %), pretreatment (failures to treatment except for 
triple therapy with simeprevir, or treatment naive), and levels of 
viremia (<6 .0 log IU/ml) as independent pretreatment predic-
tors of SVR . Frequencies of patients with NS3-D168 mutation 
at baseline, by direct sequencing, in failures to triple therapy 
with simeprevir (44%) were significantly higher than those of 
the others (2%) . Levels of AFP and Liver Stiffness after the stop 
of treatment were significantly lower than those at baseline, 
in both groups of SVR and non SVR . CONCLUSIONS: All-oral 

combinations with daclatasvir and asunaprevir achieved the 
high SVR rates to HCV genotype 1b patients, including the 
elderly aged 70 and older . Viral factors, including RAVs in 
NS3 and/or NS5A region, mainly affected poor response . The 
induction of treatment improved levels of AFP and Liver Stiffness 
as surrogate marker of hepatocellular carcinoma, regardless 
of treatment efficacy . Further study should be performed to 
investigate whether viral eradication in elderly might improve 
the prognosis .
Disclosures:
Fumitaka Suzuki - Speaking and Teaching: BMS
Yoshiyuki Suzuki - Speaking and Teaching: Bristol-Myers Squibb
Kenji Ikeda - Speaking and Teaching: Eisai company, Dainippon Sumitomo 
Pharmaceutical company
Hiromitsu Kumada - Speaking and Teaching: Bristol-Myers Squibb,Pharma Inter-
national, MSD, Abbvie, Glaxosmithkline, Gilead Sciences, Diainippon Sumitomo 
Pharma
The following people have nothing to disclose: Norio Akuta, Hitomi Sezaki, 
Shunichiro Fujiyama, Yusuke Kawamura, Tetsuya Hosaka, Masahiro Kobayashi, 
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Daclatasvir plus Asunaprevir for Chronic Hepatitis C 
Virus Genotype 1b Infection; Real Life Data in Korea
Yang Jae Yoo, Ji Hoon Kim, Young-Sun Lee, Ji Hye Je, Sang Jun 
Suh, Young Kul Jung, Yeon Seok Seo, Hyung Joon Yim, Jong Eun 
Yeon, Kwan Soo Byun; Korea University College of Medicine, 
Seoul, Korea (the Republic of)
Background The most prevalent subtype of hepatitis C virus ( 
HCV ) in Korea is genotype 1b . Until recently, pegylated inter-
feron alfa and ribavirin for 48 weeks was the only approved 
therapy for genotype 1b chronic HCV infection with limited 
efficacy . All oral combination therapy with novel direct act-
ing antivirals daclatasvir and asunaprevir for 24 weeks has 
provided high sustained virologic response ( SVR ) rate in gen-
otype 1b patients . We conducted an interim analysis of real 
life data in Korean patients with genotype 1b HCV infection 
who were treated with daclatasvir plus asunaprevir . Method 
One hundred fifty three patients with chronic HCV genotype 
1b infection were treated with daclatasvir plus asunaprevir 
in Korea University Hospital from July, 2015 . After exclud-
ing three patients who were loss to follow up, one hundred 
fifty patients were analyzed . HCV RNA at baseline, 4, 12, 
24 weeks were assayed with laboratory tests . NS5A resis-
tant associated variant ( RAV ) were evaluated at baseline . 
Virologic breakthrough was defined as increase from nadir of 
greater than 1 log10 in HCV RNA or HCV RNA of 20 IU/mL 
or greater after a measurement of less than 20 IU/mL . Lower 
limit of HCV RNA quantification was 20 IU/ml . Significant 
adverse events were defined as more than grade 3 accord-
ing to CTCAE v4 .0 . Results Mean age was 59 years, 107 
patients were treatment naïve (71 .3%), and 41 patients had 
liver cirrhosis (27 .3%), among which 18 had evidence of var-
ices on endoscopic examination .NS5A RAV was observed in 
4 patients ( all Y93 positive ) . Median treatment duration was 
20 weeks . 73 patients finished 24 weeks therapy (3 virologic 
breakthroughs ), while 12 patients stopped during therapy (4 
virologic breakthroughs, 2 adverse events, 4 economic bur-
den, 1 HCC recur, 1 death from variceal bleeding), and 65 
patients were on treatment . HCV RNA was not detected in 
129/132 patients at 4 weeks ( 97 .7% ), 112/116 patients at 
12 weeks ( 96 .6% ), and 73/79 patients at 24 weeks ( 92 .4% 
) Adverse event was observed in 39 patients ( 36% ), including 
2 significant adverse events ( 1 aminotransferase > 5 times 
UNL, 1 myalgia) . Virologic breakthrough was not observed in 
patients with RAV . SVR rate will be analyzed after further fol-
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low up . Conclusion In our patients, daclatasvir plus asunaprevir 
showed comparable efficacy and safety with previous clinical 
studies . More data in large population are needed including 
SVR results .
Disclosures:
Kwan Soo Byun - Grant/Research Support: Gilead, BMS
The following people have nothing to disclose: Yang Jae Yoo, Ji Hoon Kim, 
Young-Sun Lee, Ji Hye Je, Sang Jun Suh, Young Kul Jung, Yeon Seok Seo, Hyung 
Joon Yim, Jong Eun Yeon
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Efficacy and safety of sofosbuvir and ledipasvir in the 
treatment of elderly Japanese patients with hepatitis C 
genotype 1 infected
Kenji Nagata1, Satoru Hasuike1, Yuuka Takaishi1, Yuuri Yamada1, 
Mai Tsuchimochi1, Kennichi Nakamura1, Kazuya Shimoda1, Mit-
sue Sueta1, Kazunori Kusumoto2, Toshimasa Ochiai2, Junya Kato3, 
Naoto Komada3, Yoshinori Oozono4, Shuichi Hirono5, Kazuo 
Kuroki6, Masafumi Shigehira7, Kazuya Shimoda1; 1Faculty of 
Medicine, Internal Medicine, Gastroenterology and Hematology, 
University of Miyazaki, Miyazaki, Japan; 2Internal medicine, Koga 
General Hospital, Miyazaki, Japan; 3Internal Medicine, Miya-
konojo Medical Center, Miyakonojo, Japan; 4Internal Medicine, 
Miyazaki Prefectural Nobeoka Hospital, Miyazaki, Japan; 5Inter-
nal Medicine, Hirono Naika Clinic, Miyazaki, Japan; 6Internal 
Medicine, Kushima Municipal Hospital, Miyazaki, Japan; 7Internal 
Medicine, Shigehira Clinic, Miyazaki, Japan
Background and aims: The main constituent of the Japanese 
patients with hepatitis C is an elderly people, therefore, anti-vi-
ral treatment for elderly patients are urgently needed . The aim 
of this study is to evaluate the efficacy and safety of Sofos-
buvir(SOF) and Ledipasvir(LDV) containing regimens for the 
treatment of Japanese patients with hepatitis C genotype 1, a 
multicenter, retrospective, observational cohort study . Methods: 
This retrospective cohort study enrolled 264 Patients at 9 cen-
ters in Miyazaki prefecture in Japan . Demographic, clinical, 
adverse events (AEs) and virological data were collected from 
the medical record throughout treatment and post-treatment 
follow-up . All the patients received a fix-dose combination 
tablet containing 90mg of LDV and 400mg of SOF, admin-
istered orally once daily for 12 weeks . These patients were 
divided to two group, younger group(<75 years old) and 
elderly group(^75 years old) . Virological data and adverse 
events were analyzed according to age group . Results: Both 
treatment–naïve and treatment-experienced subjects with or 
without cirrhosis were included in this study . A total of 264 
patients were enrolled this study, of whom 182(68 .9%) were 
<75 years old and 82(31 .2%) were ̂ 75 years old . In younger 
group(<75), a total of 103(56 .6%) were female, 33(18 .1%) 
were compensated cirrhosis . In elderly group(^75), a total of 
45(54 .9%) were female, 18(22 .0%) were compensated cir-
rhosis . There were no significant differences between the two 
groups in the distribution of the following parameters: gender, 
fibrosis, median baseline level of HCV-RNA, AST, ALT . Statis-
tically significant difference were observed in baseline platelet 
counts and eGFR between two groups . Efficacy: 182 have 
completed treatment . The SVR4 was 96% (148/154); <75 
group, 97 .8% (43/44) for >75 group 95 .5% (105/1 10) . 
Safety: The most common adverse events were found in less 
than 10% of patients were headache, fatigue, eruption, and 
insomnia . Two patients were discontinued due to skin eruption 
and cerebral bleeding during the treatment . Cerebral bleeding 
was found in younger group . There were no significant differ-
ence between the two groups in the rate of adverse events . 
Conclusions: These data suggest that LDV/SOF-containing 

12-wk treatment regimens are generally safe, well tolerated, 
and highly effective in elderly Japanese patients .
Disclosures:
The following people have nothing to disclose: Kenji Nagata, Satoru Hasuike, 
Yuuka Takaishi, Yuuri Yamada, Mai Tsuchimochi, Kennichi Nakamura, Kazuya 
Shimoda, Mitsue Sueta, Kazunori Kusumoto, Toshimasa Ochiai, Junya Kato, 
Naoto Komada, Yoshinori Oozono, Shuichi Hirono, Kazuo Kuroki, Masafumi 
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Efficacy and safety of sofosbuvir and daclatasvir for 
8 weeks in treatment-naïve non-cirrhotic patients with 
chronic HCV Genotype 3 Infection
Christophe Hezode1, Vincent Leroy2, Isabelle Rosa3, Françoise 
Roudot-Thoraval1, Jean-Michel Pawlotsky4, Victor de Ledinghen5, 
Jean-Pierre Bronowicki6; 1Hepatologie, Hospital Henri Mondor, 
Creteil, France; 2Hepatologie, CHU Grenoble, Grenoble, France; 
3Hepatologie, Centre hospitalier intercommunal, Creteil, France; 
4National Reference Center for Viral Hepatitis B, C and Delta, 
Department of Virology, Hospital Henri Mondor, Creteil, France; 
5Centre d’Investigation de la Fibrose hépatique, Hôpital Haut-
Lévêque, CHU de Bordeaux, Pessac, France; 6Hepatologie, CHU 
de Nancy et Université de Lorraine, Vandœuvre-lès-Nancy, France
Background: HCV GT 3 is the second most common GT world-
wide after GT 1 . For non-cirrhotic patients with HCV GT 3 
infection, the AASLD and EASL guidelines recommend treat-
ment with the IFN- and RBV-free regimen of DCV + SOF for 
12 weeks according to the results of the phase 3 ALLY-3 study, 
in which this patient group achieved 96% SVR12 rate . The 
objective of this pilot study was to investigate the efficacy and 
safety of an 8-week treatment of DCV + SOF in treatment-naïve 
patients with HCV GT 3 infection without cirrhosis . Methods: 
This ongoing pilot study is, a multicenter, open label, single 
arm trial that enrolled patients without cirrhosis who were HCV 
treatment-naïve . Key exclusion criteria included presence of 
cirrhosis, as determined by either a FibroScan score ≥12 .5 
kPa, or a FibroTest score of ≥0 .75 and baseline HCV RNA 
level >6,000,000 IU/mL . The regimen was DCV 60 mg and 
SOF 400 mg once daily for 8 weeks . Efficacy was calculated 
as the percent of patients achieving SVR12 (HCV RNA <LLOD) . 
Additional endpoints included patients experiencing virologic 
breakthrough or relapse . Adverse events and clinical laboratory 
abnormalities were monitored to assess safety and tolerability . 
Analysis of baseline RASs is ongoing and will be presented; if 
a patient does not achieve SVR12, additional resistance test-
ing will be performed . Results: 29 patients, mean age: 49±10 
years, mean FibroScan score: 7 .8 kPa (range: 5 .9-10 .2), 
mean HCV RNA level: 5 .33±1 .05 Log10IU/mL, were included . 
At the time of the present analysis, 14 patients had reached 
post-treatment week 4; of these, 13 (93%) achieved SVR4 . 
One patient relapsed at post-treatment week 4 . Conclusions: 
The efficacy and safety of an 8-week DCV + SOF regimen for 
chronic HCV GT3, in treatment-naïve patients without cirrhosis 
is being investigated . Baseline characteristics, safety, SVR12 
results and resistance analysis for all patients will be presented 
at the meeting .
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vie, Gilead
Vincent Leroy - Board Membership: Abbvie, BMS, Gilead; Consulting: Janssen, 
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Victor de Ledinghen - Board Membership: Janssen, Gilead, BMS, Abbvie, Inter-
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Jean-Pierre Bronowicki - Consulting: Merck, Janssen, Boehringer Ingelheim, Gil-
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Ribavirin plasma level is an independent predictor for 
sustained virologic response in difficult to treat hepatitis 
C-infected patients treated with direct-acting antivirals + 
ribavirin combination (HepNed study 002)
Faydra I. Lieveld1,2, Marjolein van Tilborg3, Elise J. Smolders4, 
Joop Arends2, Ton Dofferhoff5, Joost Drenth5, Clara de Kanter6, H 
Blokzijl7, M. Bijmolen7, Marc van der Valk8, Karel J. van Erpecum1, 
Robert J. de Knegt3, David M. Burger4; 1Gastroenterology and 
Hepatology, University Medical Center Utrecht, Utrecht, Nether-
lands; 2Internal Medicine and Infectious Diseases, University Med-
ical Center Utrecht, Utrecht, Netherlands; 3Gastroenterology and 
Hepatology, Erasmus University Medical Center, Rotterdam, Neth-
erlands; 4Pharmacy, Radboud University Medical Center, Nijme-
gen, Netherlands; 5Gastroenterology and Hepatology, Radboud 
University Medical Center, Nijmegen, Netherlands; 6University 
Medical Center Utrecht, Pharmacy, Utrecht, Netherlands; 7Gastro-
enterology and Hepatology, University Medical Center Groningen, 
Groningen, Netherlands; 8Gastroenterology and Hepatology, 
Academic Medical Center, Amsterdam, Netherlands
Background and Aims: The role of ribavirin (RBV) is controver-
sial in the era of highly effective direct-acting antivirals (DAAs) . 
This study assessed the potential influence of RBV steady state 
plasma levels on sustained virologic response (SVR) in diffi-
cult-to-treat patients, and explored RBV therapeutic ranges . 
Methods: Consecutive HCV patients treated with DAAs+RBV 
from four academic medical centers were enrolled . RBV 
plasma levels were measured at treatment week 8 (generally 
steady state) using validated HPLC assay . Results: 131 patients 
were included: 44% received daclatasvir/sofosbuvir (SOF), 
31% simeprevir/SOF, 20% SOF, 3% ledipasvir/SOF and 2% 
PEG-interferon/SOF during 12–24 weeks . 40% had genotype 
1a, 25% genotype 1b, 21% genotype 3, 8% genotype 4, 
and 6% genotype 2 . 65% were treatment-experienced, 58% 
had F4 fibrosis and 7% Child-Pugh scores of ≥7 . 40% had 1, 
43% 2 and 6% 3 difficult-to-treat characteristics (i .e . F4 fibro-
sis, treatment-experienced and genotype 3) . Median (range) 
RBV cumulative dose was 12 .8 (2 .3–22 .4) mg/kg/day, with 
RBV level of 2 .9 (0 .4–10 .0) mg/L . RBV levels correlated posi-
tively with baseline creatinine (R=0 .30, p= .001) . Patients with 
significant anemia (Hb<10 g/dL) during treatment tended to 
have higher RBV levels than those without anemia (3 .3 (1 .0–
7 .1) vs 2 .5 (0 .4–10 .0) mg/L, p= .16) . SVR12 was achieved 
in 110 (84%) patients, whereas 21 (16%) relapsed . In uni-
variate analyses, no significant differences in age, gender, 
ethnicity, treatment-experience, F4 fibrosis, Child-Pugh score, 
baseline creatinine, HBV or HIV coinfection rates were found 
between patients with and without SVR12 . Patients with SVR12 
had significantly higher frequencies of genotypes 1a (43% vs 
24%) and 1b (29% vs 5%), daclatasvir/SOF (49% vs 19%) or 
simeprevir/SOF (34% vs 19%), 12 weeks DAA duration (83% 
vs 43%), and higher RBV level (2 .8 (0 .4–10 .0) mg/L vs . 2 .2 
(1 .6–2 .6) mg/L) (all p< .05) . Of all factors significantly different 
in univariate analyses, RBV level was the only independent pre-
dictor of SVR12 in multivariate analysis (Odds Ratio 2 .05 (95% 
confidence interval 1 .07–3 .95), p= .032) . The therapeutic 
range for RBV level was 2 .3–3 .1 mg/L (AUC: 0 .68) . RBV level 

≥2 .3 had a sensitivity of 0 .69, specificity of 0 .52, PPV of 0 .88 
and NPV of 0 .24 for SVR12, and RBV level ≥3 .1 a sensitivity of 
0 .54, specificity of 0 .67, PPV of 0 .27, and NPV of 0 .87 for 
significant anemia . Conclusions: In our difficult-to-treat patients 
treated with DAAs+RBV, RBV steady state levels were the sole 
independent predictor for obtaining SVR . Ribavirin may remain 
an important adjunct to DAA regimens in selected patients .
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The efficacy and safety of sofosbuvir plus ribavirin with 
or without peg-interferon in treatment of naïve and 
experienced Vietnamese patients with chronic genotype 
1 and 6 HCV infection
Thu Thuy Pham Thi, Tan Dat Ho; Hepatology, Medic Medical Cen-
ter, Ho Chi Minh, Viet Nam
Aims: -To evaluate the antiviral efficacy of sofosbuvir (SOF)+ 
ribavirin (RBV) ± peg-interferon (PegIFN) by the proportion of 
subjects with sustained virologic response (SVR) 12 weeks after 
discontinuation of therapy . -To evaluate the safety and tolerat-
ing of SOF+ RBV ± PegIFN -To consider which factors contrib-
ute to predicting the SVR . Patients and methods We conducted 
an open-labeled randomized trial of naïve and experienced 
patients with HCV genotype 1 and 6 at Medic Medical Center 
in Ho Chi Minh City . 120 chronic hepatitis C patients with 
genotype 1 and 6 were classified into 4 groups: -Group IA 
included 40 patients with genotype 1 who received 12 weeks 
of treatment with SOF+ RBV+ PegIFN - Group IB included 20 
patients with genotype 1 who received 24 weeks of treatment 
with SOF+ RBV - Group IIA included 40 patients with geno-
type 6 who received 12 weeks of treatment with SOF+ RBV+ 
PegIFN - Group IIB included 20 patients with genotype 1 who 
received 24 weeks of treatment with SOF+ RBV . SVR was 
defined as undetectable HCV RNA after 12 weeks of follow-up . 
Ages, genders, BMI, IL28B, FibroScan, naïve and experienced 
of patients were the factors for evaluating the effectiness of 
the treatment and the prognosis . Results: SVR of group IA was 
100%, IB was 90%, IIA was 100%, IIB was 100% . (p>0 .05) 
Two patients of group IB relapsed: one naïve, genotype 1b, 
FibroScan F4 and another experienced, genotype 1b, FibroS-
can F4 . The adverse events were rare in groups with SOF and 
RBV treatment . Some adverse events in groups with SOF+RBV 
+PegIFN were slight and did not necessitate medication or 
reduced dosage of RBV . Conclusion Regimes of therapy SOF 
plus RBV with or without PegIFN were effective and safe for 
Vietnamese patients with chronic hepatitis C genotype 1 and 
6 . SVR in genotype 6 was better than that of genotype 1 . SVR 
was the same between naïve and experienced subjects . IL28B 
factor did not impact SVR .
Disclosures:
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Efficacy and safety of DAA regimens in HCV genotype 
1b patients with compensated cirrhosis: data of RESIST-
HCV Cohort
Salvatore Madonia2, Vincenza Calvaruso1, Irene Cacciola3, Mau-
rizio Russello4, Antonio Davì5, Gaetano Scifo6, Riccardo Volpes7, 
Arturo Montineri8, Tullio Prestileo9, Giuseppe Malizia10, Anto-
nio Digiacomo11, Gaetano Bertino12, Antonio Magro13, Anna 
Licata14, Bruno Cacopardo15, Antonino Salvo16, Luigi Guarneri17, 
Ignazio Scalisi18, Giovanni Mannino19, Pietro Colletti20, Fabio 
Cartabellotta21, Vincenzo Portelli22, Marco Cannizzaro2, Giovanni 
Raimondo3, Antonio Craxì1, Vito Di Marco1; 1Gastroenterologia & 
Epatologia, DIBIMIS,, University of Palermo, Palermo, Italy; 2Inter-
nal Medicine I, AO V. Cervello, Palermo, Italy; 3Internal Medi-
cine, University of Messina, Messina, Italy; 4Liver Unit, Ospedale 
Garibaldi Nesima, Catania, Italy; 5U.O.C. di Malattie Infettive, 
ASP di Ragusa, Presidio Ospedaliero, Modica -, Ragusa, Italy; 
6PO Umberto I, Siracusa, Italy; 7Ismett, Palermo, Italy; 8U.O.C. di 
Malattie Infettive, A.O.U.P. “Vittorio Emanuele” di Catania -, Cat-
ania, Italy; 9Infectious disease, Ospedale Civico, Palermo, Italy; 
10AO V. Cervello, Palermo, Italy; 11U.O.C. Medicina Interna, 
ASP di Ragusa, Presidio Ospedaliero, Modica -, Comiso, Italy; 
12U.O.C. di Medicina Interna e Urgenza, A.O.U.P. “Vittorio Eman-
uele” di Catania -, Catania, Italy; 13U.O.C. Medicina Interna, ASP 
di Agrigento, Presidio Ospedaliero S. Giovanni di Dio, Agrigento 
-, Agrigento, Italy; 14DIBIMIS, University of Palermo, Palermo, Italy; 
15Ospedale Garibaldi Nesima, Palermo, Italy; 16U.O.C. Malattie 
Infettive, ASP di Caltanissetta Presidio Ospedaliero S. Elia, Cal-
tanissetta -, Caltanissetta, Italy; 17U.O.C. Malattie Infettive, ASP 
di Enna, Presidio Ospedaliero “Umberto I”, Enna -, Enna, Italy; 
18U.O.C. Medicina Interna, ASP di Trapani, Presidio Ospedaliero 
di Castelvetrano -, Castelvetrano, Italy; 19U.O.C. Malattie Infet-
tive, A.O. Cannizzaro di Catania, Catania, Italy; 20U.O.C. di 
Malattie Infettive, A.O.U.P. “P. Giaccone” Palermo, Palermo, Italy; 
21Ospedale Buccheri La Ferla, Palermo, Italy; 22U.O.C. Malattie 
Infettive, ASP di Trapani P.O. S. Antonio Abate -, Trapani, Italy
Background. AASLD and EASL guidelines for treatment of 
chronic hepatitis C recommend that choice of DDA regimens 
and use of ribavirin (RBV) must be based on viral genotype, 
stage of disease and previous treatment with Peg-IFN and Rib-
avirin (P/R) . To evaluate the efficacy of different DAA regimens 
in patients with genotype 1b cirrhosis we used the on-going 
dataset from our regional database, RESIST-HCV, which 
includes all HCV patients presenting for treatment to Liver cen-
tres throughout Sicily in order to evaluate appropriateness and 
priority . Patients and methods. Between March 2015 and May 
2016, 1,562 genotype 1b patients with compensated cirrhosis 
(mean age 67 .1 years; 52 .5% males; 44% naïve and 56% 
P/R experienced) received one of the following DAA regimens: 
147 Ledipasvir-Sofosbuvir (LDV/SOF) plus RBV for 12 weeks; 
66 LDV/SOF without RBV for 12 weeks; 632 LDV/SOF without 
RBV for 24 weeks; 273 Sofosbuvir-Simeprevir (SOF/SMV) plus 
RBV for 12 weeks; 56 SOF/SMV without RBV for 12 weeks 
in; 295 Ombitasvir/Paritaprevir-Ritonavir/Dasabuvir (3D) plus 
RBV for 12 weeks; 80 3D without RBV for 12 weeks Results. 
At May 2106, 670 patients (42 .8%) were evaluated for SVR . 
Four patients withdraw therapy because of adverse events and 
3 patients died for cirrhosis complication (2 for liver failure and 
1 for variceal bleeding) . The rates of SVR in naïve and PR/
experienced patients were reported in Table 1 . We observed 
no differences in the rates of SVR in patients treated with SOF 
/ LDV for 12 weeks with or without ribavirin, or treated for 
24 weeks without ribavirin . SVR was comparable in patients 
treated for 12 weeks with 3D regime associated or not to RBV . 
Only in patients treated with SOF/SMV for 12 weeks without 
RBV the rate of SVR was lower than 90% . In all treatment 

regimes there was no difference between naïve and P / R-ex-
perienced patients Conclusions. Data of this large real practice 
cohort showed that genotype 1b patients with compensated 
cirrhosis treated with 12 weeks LDV/SOF or 3D regimens with-
out RBV achieved a very high SVR rate regardless previous P/R 
experience . The SOF/SMV regimen without RBV obtained a 
lower rate of SVR . A shorter DAA regime without RBV avoids 
RBV adverse events, reduces costs of therapy and improves the 
management of patients .
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Sofosbuvir-Based All-Oral Regimens for Patients with 
Chronic Hepatitis C Genotype 3 Infection: Integrated 
Analysis of Five Clinical Studies
Graham R. Foster1, Stefan Zeuzem2, Edward J. Gane3, Catherine 
A. Stedman4, Jordan J. Feld5, Alessandra Mangia6, Kosh Agar-
wal7, Mark G. Swain8, Heshaam M. Mir9, Philip Troke10, Joseph 
Llewellyn11, Macky Natha11, Bruce Kreter11, Jie Zhang11, John 
McNally11, Diana M. Brainard11, Simone I. Strasser12, Stephen 
Pianko13; 1Queen Mary University, London, United Kingdom; 
2Johann Wolfgang Goethe University Medical Center, Frankfurt, 
Germany; 3Auckland Clinical Studies, Auckland, New Zealand; 
4Christchurch Hospital, Christchurch, New Zealand; 5Toronto 
Western Hospital, Toronto, ON, Canada; 6Casa Sollievo della 
Sofferenza Hospital, San Giovanni Rotondo, Italy; 7Institute of 
Liver Studies, King’s College Hospital, London, United Kingdom; 
8University of Calgary, Calgary, AB, Canada; 9Gilead Sciences, 
Melbourne, VIC, Australia; 10Gilead Sciences, London, United 
Kingdom; 11Gilead Sciences, Foster City, CA; 12Royal Prince 
Alfred Hospital, Sydney, NSW, Australia; 13Monash Health, Mel-
bourne, VIC, Australia
BACKGROUND: Hepatitis C virus (HCV) genotype 3 (GT3) 
infection represents the second most common genotype world-
wide and is currently considered the most difficult genotype 
to treat . AASLD and EASL guidelines recommend sofosbuvir 
(SOF) based regimens for the treatment of patients with HCV 
GT3 . This analysis evaluated the efficacy and safety of vari-
ous 12-week SOF-based all-oral regimens for HCV GT3 from 
Phase 2 and 3 clinical studies . METHODS: In the phase 2 
ELECTRON-2 study, 26 treatment-naïve (TN) and 50 treat-
ment-experienced (TE) HCV GT3 patients received 12 weeks 
of ledipasvir 90 mg (LDV)/SOF 400 mg daily + weight-based 
ribavirin (RBV) 1000 or 1200 mg divided twice daily . In the 
phase 2 CANADA study, 111 TN HCV GT3 patients received 
12 weeks of LDV/SOF+RBV . In the phase 3 ALLY-3 study, 101 
TN and 51 TE HCV GT3 patients received 12 weeks of SOF 
400mg + daclatasvir 60 mg (DCV) daily . In the phase 3 ALLY-
3+ study, 6 TN and 18 TE HCV GT3 patients received 12 
weeks of SOF+DCV+RBV . In the phase 3 ASTRAL-3 study, 206 
TN and 71 TE HCV GT3 patients received 12 weeks of SOF 
400 mg/velpatasvir 100 mg (VEL) daily, compared to 275 



956A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

patients who received 24 weeks of SOF+RBV . Patients with 
compensated cirrhosis were allowed to enroll in all studies . 
RESULTS: 640 patients with HCV GT3 were enrolled in 5 clini-
cal studies in North America, Europe, Australia, and New Zea-
land . Overall in all studies, the patients were male (62%), white 
(86%), and had IL28B non-CC genotype (61%) . 190 patients 
(30%) were TE and 197 patients (31%) had compensated cir-
rhosis . Treatment responses are reported in the table . Therapy 
was well-tolerated with no patients discontinuing all treatment 
due to an adverse event . CONCLUSIONS: SOF/VEL for 12 
weeks achieved the highest SVR12 and lowest relapse rates 
seen among the 5 studies, including in compensated cirrhotic 
patients, and was superior to 24 weeks of SOF+RBV . It offers 
a fixed-duration, IFN- and RBV-free, well-tolerated, and highly 
effective therapy, even for difficult-to-treat GT3 patients .

Treatment Responses

*Statistically superior to active comparator SOF+RBV for 24 
weeks (p<0 .001)
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Virological response to ombitasvir/paritaprevir/ritona-
vir+dasabuvir+ribavirin in 150 patients with mixed 
cryoglobulinaemia and HCV infection
Liana Gheorghe1,2, Speranta Iacob1, Razvan Iacob1,2, Cristian 
Gheorghe1,2; 1Gastroenterology and Hepatology Center, Fundeni 
Clinical Institute, Bucharest, Romania; 2UMF Carol Davila, Bucha-
rest, Romania
Introduction: Mixed Cryoglobulinemia (MC) is the most fre-
quent extrahepatic manifestation of HCV infection . MC is an 
autoimmune /B-cell lymphoproliferative disorder characterized 
by circulating immune-complexes, named cryoglobulins . Lately, 
the coming of direct acting antivirals (DAAs) significantly mod-
ified the cure of HCV infection . Aim: To report the prevalence 
of MC, virological and clinical response in a cohort of patients 
with liver cirrhosis (LC) and recurrent hepatitis C following liver 
transplantation (LT) treated with 3D regimen . Results: There 
were included 53 LT recipients with median age 56 years and 
97 patients with LC and median age 59 years . All patients were 
HCV genotype 1b . Prevalence of MC was 7 .5% in the LT cohort 
and 14 .4% in the LC cohort . In the LT recipients, 3 patients 
(5 .7%) exhibit symptoms due to a systemic vasculitis of small/
medium size vessels (mixed cryoglobulinemia syndrome), while 
in the LC group only 4 .1% . Initial viral load was significantly 
higher in the MC positive group compared to those without MC 
(2668786 .7±1548686 .3 UI/mL vs 1188726 .7±151427 .1 
UI/mL, p<0 .001) . However, after 4 weeks of treatment all 
patients presented virological response (HCV RNA <15UI/
mL) . In 36 .3% of patients cryoglobulins disappeared at EOT . 
Conclusions: 3D regimen anti-HCV treatment appears safe and 
effective in MC patients from virological and clinical points of 
view, thus supporting the importance of HCV eradication in 
leading MC remission . In one third of patients with MC cryo-
globulins disappeared at EOT after viral clearance .
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Treatment of Patients with Hepatitis C Virus infection 
(Genotype 4) with Ledipasvir-Sofosbuvir in the liver 
transplant setting
Faisal A. Abaalkhail1,2, Hussein A. Elsiesy1,2, Mohammed Al 
Sebayel1, Ahmed Aljedai1, Aziza A. Ajlan1, Hany Elbeshbeshy1, 
Waleed K. Al-Hamoudi1,3; 1king faisal specialist hospital, Riyadh, 
Saudi Arabia; 2Alfaisal University, Riyadh, Saudi Arabia; 3King 
Saud University, Riyadh, Saudi Arabia
Background: Hepatitis C virus infection is a major cause of liver 
cirrhosis, hepatocellular carcinoma, and is the leading indica-
tion for liver transplantation worldwide . The treatment of HCV 
patients is rapidly evolving . After decades of limited treatment 
options with low efficacy rates and intolerable side effects, new 
oral, direct-acting antiviral (DAA) agents have emerged with 
better safety and efficacy profiles . In the Middle East, including 
Saudi Arabia, Genotype 4 HCV infection is the most common 
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genotype . Due to the low prevalence of HCV genotype 4 in 
Europe and the United States, this genotype has not been ade-
quately studied in prospective trials evaluating treatment out-
comes and remains the least studied variant . Aim:  To evaluate 
the safety and efficacy of LDV/SOF treatment of HCV genotype 
4 infection in patients with cirrhosis or post liver transplantation . 
Method:  This is a prospective single arm observational study 
that included a cohort of patients with cirrhosis who had not 
undergone liver transplantation and another cohort of patients 
who had undergone liver transplantation . Patients received 
LDV/SOF(90mg-400mg) once daily for 12 weeks with or 
without Ribavirin (RBV), depending on the fibrosis score and 
previous treatment experience . Patients with creatinine clear-
ance below 30 were excluded . Results: 101 patients (62 cir-
rhotic and 39 post liver transplant) with HCV genotype 4 were 
treated in our center . 55% and 44% of the cirrhotic group and 
the post liver transplantation group received ribavirin, respec-
tively . In the cirrhosis group 12 patients (19%) had decom-
pensated cirrhosis(11 child’s B and 1 child’s C) . Up to date 
50 patients completed the treatment from the cirrhosis group . 
SVR12 was achieved in 90% of patients with only 4 relapsers . 
On the other hand 34 patients completed treatment from the 
post liver transplant group . SVR12 was achieved in 93% of 
patients and only 2 patients relapsed . The overall SVR12 in the 
two cohorts was 91% . No treatment related mortality or serious 
adverse effects occurred . RBV dose reduction occurred in 25% 
of patients without any treatment discontinuation . Conclusion:  
Ledipasvir-Sofosbuvir is an effective and safe treatment option 
for patients with HCV genotype 4 infection in the pre and post 
liver transplant setting .
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“Genotype 3 Infection In DAA Era: Preliminary Reports 
Of a Real Life Northern Italy Network For Viral Hepati-
tis”
Pasulo Luisa, Alessio Aghemo, Silvia Fargion, Angiola Spinetti, 
Angelo Rossini, Giuliana Cologni, Luis F. Maggiolo, Giuliano Riz-
zardini, Massimo Puoti, Lorenzo Minoli, Massimo Zuin, C. Uberti, 
Tiziana Quirino, Antonella D’Arminio, Agostino Colli, Gaetano 
Filice, Maria G. Rumi, Paolo Viganò, Paolo Grossi, Elisabetta 
Buscarini, Ada Corbellini, Paolo Del Poggio, Maria Di Marco, 
Antonio Ciaccio, Mauro Borzio, Claudia Iegri, Stefano Fagiuoli, 
Massimo Colombo; Gastroenterology and Liver Transplant Unit, 
ASST Papa Giovanni XXIII, Bergamo, Bergamo, Italy
BACKGROUND: Real life data on the treatment of Chronic 
Hepatitis C (HCV) are needed to assess the safety and efficacy 
of directly acting antivirals (DAAs) . Since May 2015, 34 Pre-
scribing Centers in Lombardia Region (Northern Italy) collected 
data from DAA treatments in a Network database . In this new 
era, genotype 3 has emerged as a difficult-to-treat viral strain, 
achieving response rates lower than other genotypes . We 
aimed to explore the real life outcome of genotype 3-infected 
patients treated with DAAs . MATERIAL AND METHODS: We 
retrospectively/prospectively analysed the data of 625 patients 
affected by genotype 3 HCV infection . 30%, 66% and 4 % of 
pts received respectively: Sof + Riba, Sof + Dac ± Riba, Peg+ 
Sof + Riba . Treatment duration was 24 weeks (85%) or 12wks 
(12%); 3% of patients were treated for a max of 48 wks or until 
Liver Transplant (LT) . RESULTS: 77% were male, 32% were HIV 
co-infected; 76% were cirrhotics: of them 74% were well com-
pensated and the remaining were waitlisted for LT . Overall, 16 

SAEs (2 .5%), unrelated to therapy, were observed during treat-
ment or follow-up . 1 pt died during treatment for heart attack . 
At the time of analysis 454 patients had completed the treat-
ment and 330 could be evaluated for SVR 12 . By ITT analysis, 
overall SVR 12 was 85% (281/330) . No differences were 
observed in SVR rate by stratifying population according to: 
presence/absence of cirrhosis, HIV co-infection and treatment 
duration . SVR rates in pts treated with Sof + Riba (79%) were 
significantly lower (p=0 .006) than in pts treated with Sof + Dac 
(87%), Sof + Dac + Riba (94%) and Peg + Sof + Riba (88%) . 
In pts waiting for LT, SVR was achieved in 83% of pts and a 
significant improvement in Meld score was observed (8 .5 + 
2 .3 - end of treatment- vs 14 + 1 .8 - baseline; p=0 .0011); 
moreover all pts with baseline ascites or hepatic encephalopa-
thy normalized the clinical complication . CONCLUSION In our 
cohort, no differences were observed in SVR rate by stratifying 
Genotype 3 patients according to the presence/absence of 
cirrhosis, HIV and treatment duration . The highest SVR rates 
were achieved with Sof+Dac+Riba . A significant improvement 
in MELD score was observed in Genotype 3 waitlisted patients .
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Effectiveness of Ledipasvir/Sofosbuvir±Ribavirin and 
Ombitasvir/Paritaprevir/Ritonavir+Dasabuvir±Riba-
virin in 996 Genotype 1 HIV/HCV Coinfected Patients 
Treated in Routine Practice
Pamela S. Belperio1, Debika Bhattacharya2,3, Troy A. Sha-
houmian1, Timothy P. Loomis1, Matthew B. Goetz2,3, Larry A. 
Mole1, Lisa I. Backus1,4; 1Population Health Services, Veterans 
Affairs Palo Alto Health Care System, Palo Alto, CA; 2Medicine, 
Veterans Affairs Greater Los Angeles Health Care System, Los 
Angeles, CA; 3David Geffen School of Medicine, University of 
California, Los Angeles, Los Angeles, CA; 4Medicine, Department 
of Veterans Affairs, Palo Alto Health Care System, Palo Alto, CA
Aim: Assess the effectiveness of ledipasvir/sofosbuvir±ribavi-
rin (LS±RBV) and ombitasvir/paritaprevir/ritonavir+dasabuvir 
(OPrD)±RBV in HIV/HCV genotype 1 (GT1) patients treated in 
clinical practice . Methods: Observational, intent-to-treat cohort 
analysis using the Veterans Affairs’ Clinical Case Registry to 
identify HIV/HCV GT1 veterans initiating 12 weeks of LS±RBV 
or OPrD±RBV by 30 Sept 2015 with end of treatment (EOT) by 
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15 Jan 2016 and ≤91 days drug supply . Data were available 
through 30 Apr 2016 . SVR required RNA below the limit of 
quantification >10 weeks after EOT . Multivariate models of 
SVR included age, race, body mass index (BMI), prescribed 
proton pump inhibitor (PPI) use, HCV treatment experience, GT 
subtype, cirrhosis, and HIV antiretroviral drug class . Results: 
In total, 996 GT1 HIV/HCV veterans initiated therapy; 757 
LS, 138 LS+RBV, 28 OPrD, and 73 OPrD+RBV . The mean 
age was 60 .8 years, 99% male, 67% African American, 32% 
diabetic, 23% cirrhotic, 16% HCV treatment experienced, 
74% GT subtype 1a, 18% on PPIs, 98% had HIV viral loads 
<200 copies/ml and median CD4+ count 617 (41% <500) . 
LS+RBV patients were most likely to be cirrhotic and HCV treat-
ment experienced . SVR was 92 .1% (631/685) for LS, 86 .3% 
(113/131) for LS+RBV, 88 .9% (24/27) for OPrD and 88 .7% 
(55/62) for OPrD+RBV . In those completing 12 weeks, SVR 
was 95 .3% (542/569) for LS, 90 .8% (108/119) for LS+RBV, 
95 .7% (22/23) for OPrD and 90 .9% (50/55) for OPrD+RBV . 
SVR was 85 .9% (176/205) and 92 .4% (647/700) in those 
with and without cirrhosis (p=0 .006), 90 .5% (546/603) in 
African Americans and 91 .8% (279/304) in non-African Amer-
icans (NS) . For LS±RBV, SVR did not differ with PPI use (89 .7% 
[131/146] with PPI and 91 .5% [613/670] without PPI) or in 
African Americans who received efavirenz (92 .5% [124/134] 
with efavirenz and 91 .0% [376/413] without efavirenz) . 
Cirrhosis negatively predicted SVR (OR 0 .47, 95% CI 0 .28-
0 .78, p=0 .003) . PPI use and HIV antiretroviral drug class did 
not predict SVR . Baseline creatinine (mg/dL) among patients 
receiving LS and tenofovir (TDF) without a protease inhibitor 
(PI) (n=372), LS and TDF with PI (n=100) and LS with no TDF 
(n=423) was 1 .00±0 .24, 1 .05±0 .26, 1 .20±0 .49, respec-
tively . Mean creatinine change on treatment was 0 .19±0 .20 
for LS and TDF without a PI, 0 .18±0 .25 for LS and TDF with PI, 
and 0 .22±0 .86 for LS with no TDF (NS) . Conclusions: In this 
largely African American cohort of GT1 HIV/HCV coinfected 
patients, high SVR rates were achieved . Cirrhosis negatively 
impacted odds of SVR . For those on LS±RBV, receipt of PPIs 
or an efavirenz-based regimen in African Americans did not 
affect SVR . Renal function did not worsen on LS±RBV with TDF .
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Current treatment options with direct acting antivirals 
in HCV genotype 3 infections – still room for improve-
ment? Results from the German multicenter GECCO 
cohort.
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Frankfurt, Germany; 7Practice for Gastroenterology Leverkusen, 
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burg, Hamburg, Germany; 9I. Department of Medicine, University 
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Even in the era of the novel DAA therapy regimens, the ther-
apy of patients infected with hepatitis C genotype 3 is seen 

as challenging compared to other genotypes . The German 
multicenter GECCO cohort includes patients treated with direct 
acting antivirals for chronic HCV infection since January 2014 . 
In total, 1634 patients from 9 German centers were included 
in the cohort by May 2016 . Here, we present the data of HCV 
genotype 3 patients . Of the 266 patients (16%) infected with 
HCV genotype 3, 195 (73%) were male, the mean age was 
47 .5 years (range 25-76 years), 93 patients (35%) had cirrho-
sis, 96 patients (36%) were therapy experienced and 32 (12%) 
had a HIV co-infection . The median HCV viral load at baseline 
was 1x106 IU/ml (range 12-37 .4x106) . The treatment regi-
mens were as follows: 103 patients (39%) received sofosbuvir 
(SOF)/ribavirin (RBV) for 24 weeks, 46 (17%) received SOF/
RBV/peginterferon for 12 weeks, 32% received SOF/daclat-
asvir (DCV)±RBV for 12 (N=64) or 24 weeks (N=20) and 
12% received SOF/ledipasvir (LDV)±RBV for 12 (N=13) or 24 
weeks (N=20) . Data for the evaluation of SVR12 were avail-
able in 202 patients and SVR12 was achieved in 166/202 
patients (82%) . 17 patients had a relapse and 1 patient was a 
non-responder . Therapy was stopped prematurely in 3 patients, 
15 patients were lost to follow up . 20/22 HCV/HIV co-infected 
patients (91%) and 147/180 HCV mono-infected patients 
(81%) achieved SVR (P=0 .38) . The SVR rates of the treatment 
regimens are shown in table 1 . Patients who achieved SVR 
were more often female (P=0 .02), had higher platelet counts 
(median 186x109 vs . 120x109; P<0 .01) and lower bilirubin 
levels (median 0 .5mg/dl vs . 0 .7mg/dl; P=0 .02) and INR 
at baseline (median 1 .01 vs . 1 .10; P<0 .01) . However, age 
(P=0 .38), cirrhosis (P=0 .13), therapy experience (P=0 .45), the 
viral load (P=0 .80) and ALT (P=0 .49) or creatinine (P=0 .57) 
levels at baseline were not significantly associated with SVR . 
In conclusion, interferon-free DAA combination therapy of SOF 
and ledipasvir or SOF and daclatasvir provides a reasonable 
chance for SVR12 (>90%) for patients chronically infected with 
HCV genotype 3 .

Table 1 . SVR rates in the different therapy regimens and in sub-
groups compared to the SVR rates in patients receiving SOF/RBV .
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Effect of daclatasvir and asunaprevir combination ther-
apy for chronic hepatitis or compensated cirrhosis by 
HCV genotype 1b infection with RAV negative popula-
tion; from real world data
Masatoshi Ishigami, Kazuhiko Hayashi, Takashi Honda, Teiji 
Kuzuya, Yoji Ishizu, Yoshiki Hirooka, Hidemi Goto; Department of 
Gastroenterology and Hepatology, Nagoya University School of 
Medicine, Nagoya, Japan
(Background and Aims) Combination therapy with daclatasvir 
and asunaprevir was first approved IFN-free regimen in Japan . 
A weak point of this regimen is the relatively poor response in 
patients with resistant-associated viral mutations (RAV), and 
this regimen is now avoided to use in many of these patients . 
However, even in patients without RAV, some cannot attain 
SVR . In this study, we investigated the effect of this regimen 
in patients infected with genotype 1b without RAV and factors 
associated with viral response .  (Patients and Methods) Among 
926 patients registered in our multicenter study, 730 patients 
were proved as RAV negative in both NS3 and NS5A, and 
included in this study . First, we investigated the viral response 
among patients with and without RAV, and in patients with 
RAV, and then, we investigated the factors associated with 
SVR . To compare the viral response, Chi-square test was con-
ducted, and factor anlaysis, Student’s t-test was used in con-
tinuous values, and Chi-square test was used in categorical 
values in univariate analysis, and logistic regression analysis 
was conducted in multivariate analysis . P<0 .05 was judged as 
statistical significant . (Results) To compare the viral response 
between baseline RAV-negative and positive patients, on-treat-
ment response was significantly lower in RAV-positive patients 
compared with RAV-negative patients from 4 weeks after start 
of treatment and to the end of treatment (P<0 .05), SVR12 (RAV 
negative; 552/601 (91 .2%) vs positive; 42/56 (75 .0%), 
P<0 .001) and SVR24 (RAV negative; 400/436 (91 .7%) vs 
positive; 31/43 (72 .1%), P<0 .001) were significantly different 
among these two populations . Among the factors associated 
with SVR12 in univariate analysis (selected the factors that 
showed P<0 .2; γGTP, HCV-RNA, Sex, Fib4 high, vRVR, RVR, 
WBC, AST, ALT, T .chol ., prior treatment response), γGTP (OR: 
0 .993; 95%CI: 0 .988-0 .998, P=0 .005), RVR (OR: 9 .009; 
95%CI: 3 .378-23 .809, P<0 .001) were selected as indepen-
dent factors in multivariate analysis . And among the factors 
associated with SVR24 in univariate analysis (P<0 .2; γGTP, 
HCV-RNA, Sex, Fib4 high, vRVR, RVR, Age75, eGFR, prior 
response), γGTP (OR: 0 .990; 95%CI: 0 .983-0 .996, P=0 .002), 
male (OR: 2 .786; 95%CI: 1 .224-6 .329, P=0 .015) and RVR 
(OR: 7 .463; 95%CI: 2 .364-23 .809, P=0 .001) were selected 
in multivariate analysis . (Conclusions) In RAV negative patients, 
viral response was significantly higher than in RAV positive 
patients as reported previously . In RAV-negative patients, base-
line γGTP and RVR were important factors associated with SVR 
among the basic clinical indices .
Disclosures:
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Low hepatocelluar carcinoma (HCC) risk in HCV infected 
patients with liver cirrhosis or bridging fibrosis treated 
with different SOF-based DAA regimens: a single centre 
experience with a mean follow up of 12 months
Alessandra Mangia1, Massimiliano Copetti2, Valeria Piazzolla1, 
Daniela Petruzzellis1, Maria Miscio1, Andrea Arleo1, Maria Madd-
alena Squillante1, Rosanna Santoro1; 1Liver Unit, IRCCS-Ospedale 
Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy; 2Bio-
static Unit; IRCCS Casa Sollievo della Sofferenza, San Giovanni 
Rotondo, Italy
Background and aim: The incidence of HCC occurrence in 
patients with chronic HCV infection ranges from 1 to 3% over 
30 years . Recent reports suggest an increased risk of HCC in 
patients with chronic HCV infection who had received DAA 
therapy . We sought to investigate the incidence of HCC occur-
rence, in patients consecutively enrolled and treated with SOF-
based IFN-free treatments at our centre, since January 2012 . 
Methods: 1288 HCV mono-infected patients with cirrhosis or 
advanced fibrosis who did not have active HCC at the time of 
treatment were prospectively evaluated . Patients with concom-
itant HBV infection or less severe liver disease were excluded 
from this analysis . All patients had received treatment with 
SOF-based IFN-free regimens in accordance with one of the 
following: Italian reimbursement rules, Named Patient Pro-
grams or Phase III studies . Occurrence of HCC was assessed 
by comparing baseline enhanced-ultrasonography and MRI/
CT-scans with the corresponding evaluation at end of antivi-
ral treatment (EOT), and every 3-6 months during follow-up . 
Results: Overall, 1206 patients who had received treatment 
with SIM/SOF±RBV mostly for 12 weeks, with SOF/LDV±RBV 
for 12/24 weeks, with SOF/DCV±RBV for 12/24 weeks and 
with SOF/RBV for 12/20 weeks, only if HCV genotype (GT) 2 
and 3 infected, were evaluated . Mean age was 65 .7 (range 
32-87), 56% were male; 55% patients were GT1-, 32% GT2-, 
10% GT3- and the remaining GT4-infected . The majority of 
patients (64%) were TE . Compensated or decompensated cir-
rhosis was diagnosed in 49% of cases . 469 cirrhotic patients 
were in CPT class A, 49 in B, and 6 in C . Mean MELD score 
was 8 .7 (range 6-24) . Ascites was observed at baseline in 
3 .8% of patients, oesophageal varices in 14% . The prevalence 
of HCC in this cohort was 2 .2% . 27 patients (2 without and 
25 with cirrhosis) had been successfully treated for hepato-
cellular carcinoma 12 to 48 weeks before the start of DAA 
treatment . SVR12 was 96% overall, and 93 .5% in patients 
with cirrhosis . During a mean post-treatment follow up (FU) of 
9 .7 months (range 0 .1-47 .7), HCC was detected on treatment 
or after antiviral therapy in 5 new patients . The incidence rate 
of HCC in this cohort was 0 .53% (5 .3/1000 person-year) . Of 
32 patients with HCC, 20 (62%) were in CTP class A and 29 
(91%) attained SVR . Conclusions: An extremely low incidence 
of HCC was observed in our cohort of HCV infected patients 
with cirrhosis or advanced fibrosis . All new HCC cases were 
diagnosed during, at the end of treatment, or within 24 weeks . 
Ongoing FU of these patients will provide further data on the 
occurrence of HCC after DAA therapy in HCV patients with 
cirrhosis or advanced fibrosis .
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Interferon, Ribavirin or Direct Antiviral Agent-Based 
Regimens for Treatment of Hepatitis C Among Patient 
with Porphyria Cutanea Tarda
Ashwani Singal2, Krishna V. Venkata1, Sarat Jampana3, Moham-
med Naseemuddin1, Fakhar U. Islam4, Karl E. Anderson3; 1Depart-
ment of Internal Medicine, University of Alabama at Birmingham, 
Montgomery, AL; 2Department of Gastroenterology and Hepa-
tology, University of Alabama at Birmingham, Birmingham, AL; 
3UTMB, Galveston, TX; 4UAB, Birmingham, AL
Background: Hepatitis C virus (HCV) infection is susceptibility 
factor for porphyria cutanea tarda (PCT) . Pegylated interferon 
(PEGIFN) and ribavirin (RBV) may worsen or precipitate PCT . 
Experience with direct acting antivirals (DAA) in PCT pts is 
limited . Methods: We describe 13 PCT pts with 19 attempts (5 
in one and 2 each in 2) on HCV treatment (Table) . Results: PCT 
was in complete remission in 13 attempts (n=9), partial remis-
sion (biochemically active) in 2 (n=2), unknown in 2 (n=2), 
and clinical relapse in 2 attempts (n=2) . PCT relapsed in 3 
attempts with PEGIFN, one needing interruption . Two other 
pts interrupted therapy, one on telaprevir and other on RBV 
based DAA . HCQ continued during HCV therapy for prophy-
laxis in 3 attempts (two on PEGIFN and one on DAA) . Twelve 
pts achieved sustained viral response (SVR), 3 with PEGIFN 
and 9 with DAA . In one PEGIFN treated pt, SVR unknown as 
lost to follow up . Two pts with active PCT on DAA improved 
skin lesions with reduction of plasma porphyrins in one and 
normalization in other . Conclusion: This experience suggests 
that a) PEGIFN and/or RBV can precipitate PCT, b) HCQ can 
prevent PCT relapse during HCV treatment, c) DAA are safe 
and effective to treat HCV in PCT pts, and d) DAA may be 
effective as primary therapy for PCT . Randomized studies are 
ongoing within Porphyrias Consortium to examine DAA as pri-
mary treatment of PCT .

HCV treatment and susceptibility factors of 13 patients with PCT

PEGIFN: Pegylated interferon; RBV: Ribavirin; SOF: Sofosbuvir; 
Sim: Simeprevir; Led: Ledipasvir; N/A Not applicable; NA: Not 
available (patient lost to follow up after documenting end of treat-
ment response)
*Lost to follow up after completing treatment, when the HCVRNA 
was undetectable
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High Effectiveness of Direct Antiviral Agents for Hep-
atitis C Virus Infection in Elderly Patients in a National 
Healthcare System
Feng Su1, Pamela Green2, Kristin Berry2, George N. Ioannou1,2; 
1University of Washington, Seattle, WA; 2Veterans Affairs Puget 
Sound Healthcare System, Seattle, WA
Background and Aims The cohort of HCV-infected patients in the 
United States is aging . Previous interferon-based treatments for 
chronic hepatitis C virus (HCV) infection were poorly tolerated 
in elderly patients . New direct antiviral agents (DAAs) have 
high efficacy and excellent safety profiles but elderly patients 
are underrepresented in clinical trials of DAAs . We aimed to 
compare the real-world effectiveness of DAAs among patients 
in different age groups, including elderly patients, in a national 
healthcare system . Methods We evaluated 17,487 patients 
with chronic HCV in the Veterans Affairs national healthcare 
system who initiated treatment with sofosbuvir (SOF), ledipas-
vir/sofosbuvir (LDV/SOF), and paritaprevir/ritonavir/ombitas-
vir and dasabuvir (PrOD) based regimens between January 1, 
2014 and June 30, 2015 . We assessed baseline characteris-
tics and rates of sustained virologic response (SVR) in patients 
aged < 55 years, 55 to < 60, 60 to < 65, 65 to < 70, 70 to 
< 75, and 75 years or older . Results The mean age of antiviral 
treatment recipients was 60 .8 years (+/- 6 .5) and median age 
was 61 years . 1,903 (10 .9%) were aged <55 years, 4,441 
(25 .5%) were aged 55 to < 60, 6,291 (36 .1%) were aged 60 
to <65, 4,106 (23 .6%) were aged 65 to < 70, 507 (1 .2%) 
were aged 70 to < 75, and 174 (1 .0%) were aged 75 years 
or older . The distributions of genotypes and treatment regimens 
were similar between age groups . Cirrhosis was increasingly 
common with increasing age ranging from 20 .3% in patients 
aged <55 years to 36 .2% in patients ≥75 years . Overall SVR 
rate was 90 .7% (95% CI 90 .2-91 .1) and was similarly high in 
patients aged < 55 years (91 .2%, 95% CI 89 .7-92 .4), 55 to 
< 60 (89 .8%, 95% CI 88 .8-90 .7), 60 to < 65 (90 .8%, 95% 
CI 90 .1-91 .6), 65 to < 70 (91 .1%, 95% CI 90 .1-91 .9), 70 
to < 75 (90 .0%, 95% CI 86 .9-92 .4) and 75 years or older 
(93 .8%, 95% CI 88 .8-96 .7) . There were no major differences 
in unadjusted SVR rates between age groups regardless of gen-
otype, stage of liver disease, and prior treatment experience . 
In multivariable regression models, age was not predictive of 
likelihood of achieving SVR after adjusting for baseline charac-
teristics including genotype/subgenotype, regimen, race/eth-
nicity, gender, HCV viral load, alcohol use disorder, cirrhosis, 
decompensated cirrhosis, hepatocellular carcinoma, liver trans-
plantation and prior treatment experience . Conclusions DAAs 
are equally highly effective for the treatment of chronic HCV 
in all age groups including very elderly patients . Advanced 
age in and of itself should not be considered a barrier to DAA 
treatment .
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Efficacy and safety of sofosbuvir-based therapies for 
cirrhotic and/or elder patients with hepatitis C virus in 
Japan
Akihiro Tamori1, Ritsuzo Kozuka1, Sawako K. Uchida1, Masaru 
Enomoto1, Yuga Teranishi1, Hiroyuki Motoyama1, Etsushi 
Kawamura1, Atsushi Hagihara1, Yoshiki Murakami1, Hoang Hai1, 
Hiroko Oka2, Norifumi Kawada1; 1Hepatology, Osaka City Uni-
versity Graduate School of Medicine, Osaka, Japan; 2Housenka 
Hospital, Ibaraki, Japan
Background and Aim: In Japan, sofosbuvir (SOF)-based ther-
apies were approved for patients with hepatitis C virus (HCV) 
in May 2015 . Now, elderly patients and those with advanced 
hepatic fibrosis, including those who have undergone curative 
treatment for liver cancer, are given interferon (IFN)-free ther-
apy . We assessed the efficacy and tolerance of SOF-based 
therapies in Japan . Methods: The study enrolled 242 consecu-
tive patients with HCV genotype 1 (G-1) beginning SOF/ledi-
pasvir therapy, and 144 patients with HCV genotype 2 (G-2) 
beginning SOF/body-weight-adjusted ribavirin therapy . Resis-
tance-associated variants (RAVs) were examined using direct 
sequencing . The G-1 cohort comprised 46 patients with com-
pensated cirrhosis (108 males and 134 females; median age, 
68 years; 16 patients >80 years old; baseline HCV viral load, 
3 .0–7 .2 log copies/mL) . 4 patients had a history of asunapre-
vir/daclatasvir treatment and 26 had failed treatment with an 
NS3/4 protease inhibitor plus Peg-IFN/ribavirin . 30 patients 
underwent curative treatment for HCC . The patients were 
treated with 400 mg of SOF and 90 mg of ledipasvir once 
daily for 12 weeks . The G-2 cohort comprised 16 patients with 
compensated cirrhosis (82 males and 62 females; median age, 
64 years; 8 patients >80 years old; baseline HCV viral load, 
2 .1–7 .3 log copies/mL) . 7 patients underwent curative treat-
ment for hepatocellular carcinoma (HCC) and 37 patients had 
failed IFN-based therapy . Clinical, biological, and virological 
data, including adverse effects, were recorded at baseline and 
during follow-up . Results: In G-1, 44 (18%) patients had RAVs 
in NS5A: L31M/F/I, Y93H, and both RAVs were detected in 
13, 27, and 4 patients, respectively . RVR rate (HCV-RNA < 25 
IU/mL at week 4) was 83% (172/206) . HCV-RNA was under 
the detection level at the end of treatment in all 170 patients . 
No patient had developed HCV relapse after treatment as 
of 31 May 2016 . Grade 3/4 AEs occurred in 11 patients . 
In G-2, RVR rate was 90% (112/124) . At end of treatment, 
HCV-RNA was under the detection level in all 126 patients . 
The SVR4 and SVR12 rates were 99% (100/101) and 99% 
(85/86), respectively . One relapsed patient had hepatic cir-
rhosis; no S282 RAV was detected either pre- or post-treatment 
in this patient . No patients died during or after the SOF-based 
therapies . Grade 3/4 AEs were not associated with age, cir-
rhosis, and renal function . After the treatment, HCC recurred in 
three patients with G-1 and one patient with G-2 . Conclusion: 
SOF-based therapies have high anti-viral effects and tolerability 
in the real world . It is still necessary to monitor the development 
of HCC after therapy .
Disclosures:
Akihiro Tamori - Grant/Research Support: Bristol-Myers Squibb, Chugai Phar-
maceutical Co ., Ltd .
Norifumi Kawada - Grant/Research Support: Chugai; Speaking and Teaching: 
MSD, BMS, Gilead, Abbvie
The following people have nothing to disclose: Ritsuzo Kozuka, Sawako K . 
Uchida, Masaru Enomoto, Yuga Teranishi, Hiroyuki Motoyama, Etsushi 
Kawamura, Atsushi Hagihara, Yoshiki Murakami, Hoang Hai, Hiroko Oka

1942
HCV therapy selector webapp: an uniquely simple tool 
for evidence-based therapy selection for patients with 
chronic hepatitis C virus infection
Raoel Maan1,2, Marjolein van Tilborg1,2, Nazish Asghar2, Eric 
Grosfeld2, Bram Driessen2, Robert J. de Knegt1,2, Solko W. 
Schalm2; 1Erasmus MC University Medical Center Rotterdam, Rot-
terdam, Netherlands; 2LiverDoc, Rotterdam, Netherlands
INTRODUCTION More than 150 articles on direct-acting antivi-
rals for the treatment of chronic hepatitis C (HCV) have recently 
been published . Guidelines summarize their content for the 
clinician, but do not show the detailed evidence on which the 
experts make their recommendations; in addition they do not 
present the treatment result to be expected for specific patient 
profiles . We developed a webapp that presents patient-profile 
specific data on effectiveness based on all major publications 
of phase 2, 3 and 4 studies as well as patient-specific rec-
ommendations from major guidelines to support physicians 
and patients in their decision making for a specific treatment 
regimen . METHODS This online decision support tool has 54 
patient profiles arising from 6 genotypes, 3 cirrhosis states 
(no cirrhosis, Child Pugh A, Child Pugh B/C), and 3 treatment 
states (naïve, pegylated interferon experienced, sofosbuvir 
experienced) for chronic HCV infection with additional data 
for HCV-HIV coinfection, HCV liver transplants, HCV renal fail-
ure, and acute HCV infection . All treatment regimens licensed 
by the FDA and EMA were included . Guideline recommenda-
tions are from AASLD-IDSA (USA), EASL (Europe), and NIV-
NVMDL (Netherlands) . Evidenced-based data are from studies 
with data that could be broken down in specific patient profiles 
(often available in supplementary data or at the study statisti-
cian) . For each patient profile, data (total number of patients 
with SVR / total number of patients who were evaluable for 
SVR) for a specific treatment regimen were pooled . Quality 
of data was graded by a simple system based on the num-
ber of patients and studies contributing to an outcome . Data 
were collected by a junior and senior specialist and authorized 
by an hepatitis expert . Various health care workers tested the 
webapp design for user friendliness and clarity . RESULTS The 
webapp provides, within seconds, patient profile specific infor-
mation on guideline recommendations as well as evidence 
based data concerning all treatment options for chronic HCV 
infection . From May 2016 the webapp is available for physi-
cians and patients . We will present the easy accessibility, out-
comes for various patient profiles and subgroups, and its use 
since the launch . CONCLUSION The HCV therapy selector is 
an uniquely simple tool that presents both guideline recommen-
dations as well as patient profile specific evidence-based data 
from major publications regarding treatment for chronic HCV 
infection . Whereas guidelines present various options selected 
by experts, this tool will facilitate physicians to select the best 
fitting treatment and allows ‘shared-decision making’ .
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Multi-center experience using Sofosbuvir & Ribavirin 
with and without pegylated interferon to treat hepatitis 
C patients with and without liver cirrhosis (RESiP Study: 
Real-life Experience with Sofosbuvir in Pakistan)
Javed I. Farooqi1, Muhammad Humayun2, Asad Chaudhry3, 
Mohammad Sadik4, Zia Uddin1, Altaf Alam5, Zahid Y. Hashmi6, 
Mohammad Umar7, Rukhsana J. Farooqi8, Farooq Ahmad1, Atta 
M. Khan1, Wazir Mohammad2, Muhammad Soomroo4, Arshad 
K. Butt5, Kashif Malik5, Tayyab Akhter7; 1Medicine, Lady Read-
ing Hospital, Peshawar, Pakistan; 2Medicine, Khyber Teaching 
Hospital, Peshawar, Pakistan; 3Gut and Liver Center, Gujranwala, 
Pakistan; 4AIMS Hospital, Hyderabad, Pakistan; 5Shaikh Zaid Hos-
pital, Lahore, Pakistan; 6Liver Center, Faisalabad, Pakistan; 7Holy 
Family Hospital, Rawalpindi, Pakistan; 8ACRC / KTH, Peshawar, 
Pakistan
Introduction: RESiP is an observational study describing real-life 
experience of treatment of hepatitis C patients with sofosbuvir 
(SOF) and ribavirin (RBV) with or without pegylated interferon 
(PEG-IFN) in Pakistan . Design: Clinical treatment protocol was 
developed, as per latest HCV treatment guidelines, to treat 
HCV patients using SOF-based therapy . Data of all treated 
patients was entered on Microsoft Excel Sheet . Retrospective 
review of (this prospectively) collected data from 1st Septem-
ber 2014 to 31st May 2016 was done . Setting: Multi-center 
study, conducted in eight centers thought Pakistan . Results:  
From 1st September 2014 to 31st May 206, we have treated 
more than 5000 patients with SOF & RBV with and without 
PEG-IFN for 12 or 24 weeks respectively, depending upon eli-
gibility of interferon . Entry criteria included both genders [>18 
years of age], all genotypes, IFN naive or experienced, with 
and without liver cirrhosis . End-point was SVR-12 . Out of these 
1486 patients have completed the treatment and 12 weeks 
follow-up period after therapy . Out of these, 58% of patients 
were men and the mean age was 34 .83 years . More than half 
(57%) had non-CC IL28B genotypes and the mean baseline 
HCV viral load was 1 .75 x 106 IU/mL Out of 1486 patients, 
1397 (94%) were having genotype 3, 906 (61%) were treat-
ment naïve (TN), 852 (57%) were without cirrhosis and 1194 
(80%) were treated with SOF+RBV (dual therapy) . PCR was 
considered to be negative if viral load was less than 15 IU/mL . 
During antiviral treatment, PCR became negative in 87% after 
2 weeks, and showed 91% positive predictive value for achiev-
ing SVR12 . In patients without cirrhosis, SVR12 was achieved 
in 94% (TE) and 97% (TN) with dual therapy and 95% (TE) 
and 100% (TN) with triple therapy . In patients with cirrhosis, 
SVR12 was achieved in 86% (TE) and 89% (TN) with dual 
therapy and 89% (TE) and 91% (TN) with triple therapy . The 
most frequent adverse events were fatigue, headache, insom-
nia, and nausea . Serious adverse events were uncommon: 3% 
with the dual regimen, and 4% with triple regimen . Treatment 
discontinuations due to adverse events were rare and occurred 
with similar frequency (<1%) in both treatment arms . Significant 
laboratory abnormalities were 10% in dual therapy and 18% 
in triple therapy . These included anemia, hyperbilirubinemia 
& coagulopathy . Conclusion: SOF & RBV is highly effective 
& safe in patients with HCV genotype 3 and others with or 
without PEG-IFN . Treatment experienced patients with cirrhosis 
respond relatively low . Negative PCR at 2 weeks has 91% pos-
itive predictive value for achieving SVR12, and may possibly 
be used as on-treatment predcitor of SVR12 .
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Virological failures to direct acting antivirals (DAA) 
regimens in a real life setting show frequent resistance 
associated variants and may require re-treatment with 
unconventional strategies
Velia Chiara Di Maio1, Valeria Cento1, Ilaria Lenci2, Mari-
anna Aragri1, Silvia Barbaliscia1, Simona Francioso2, Stefania 
Paolucci3, Michela Melis4, Gabriella Verucchi5, Nicola Coppola6, 
Carlo F. Magni7, Francesco Santopaolo2, Simona Landonio7, 
Valeria Ghisetti8, Mario Starace6, Cecilia D’Ambrosio9, Vincenza 
Calvaruso10, Nicola Caporaso11, Caterina Pasquazzi12, Ivana 
Maida4, Antonino Picciotto13, Antonio Di Biagio14, Laura Stic-
chi15, Raffaele Cozzolongo16, Dante Romagnoli17, Marco Bio-
lato18, Jacopo Vecchiet19, Gabriella D’Ettorre20, Manuela Merli21, 
Giovanni B. Gaeta22, Alessia Ciancio23, Letizia Marinaro8, Pietro 
Andreone24, Giorgio -. Barbarini25, Roberto Gulminetti26, Vale-
ria Pace Palitti27, Perluigi Tarquini28, Massimo Puoti29, Vincenzo 
Sangiovanni30, Maurizio Paoloni31, Sergio Babudieri4, Giuliano 
Rizzardini7, Savino Bruno32, Massimo Andreoni33, Adriano M. 
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 Background: Aim of this study was to characterize, in a real-
life setting, the pattern of resistance-associated-variants (RAVs) 
in DAAs failures . Methods: Among 340 failing patients (pts), 
138 failed a DAA+IFN regimen, while 202 failed DAA-only 
therapies . Of the latter, 182 (GT1a-1b-2c-3a-4a/d/n/r=39-
60-9-41-33; 65% treatment-experienced, 9 with NS3-inhibi-
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tors; 81% cirrhotic) are here analyzed . Sanger sequencing of 
NS3/NS5A/NS5B at failure were performed by home-made 
protocols . Results: The majority of pts experienced a virolog-
ical relapse (81%), 12% had a breakthrough and 7% were 
non-responder; 89/182 (49%) failed a suboptimal/not-rec-
ommended regimen according to current guidelines, mainly: 
sofosbuvir (SOF)+ribavirin (RBV) (N=71), simeprevir (SMV) or 
asunaprevir (ASU)+daclatasvir (DCV)+RBV (N=12), paritapre-
vir/r+ombitasvir+dasabuvir (3D)+RBV (N=6: 5/1=GT3/2) . 
Among 51% (93/182) failing a recommended regimen, the 
most common were: SMV+SOF+RBV (N=52), DCV/Ledip-
asvir(LDV)+SOF+RBV (N=21), 3D/2D+RBV (N=12) . 8/182 
(4 .4%) failing pts had a misclassified genotype: in particular, 
of 7 previously classified as GT1, 5 were GT3a and 1 GT2c 
(all failing 3D+RBV), while another was GT4d, failing ASU+D-
CV+RBV . Overall, 53% of pts showed at least one RAV related 
to the DAA-failure; RAVs prevalence was significantly higher in 
breakthrough/non responders than in relapsers (94% vs 43%, 
p<0 .001) . RAVs related to the DAA-class at failure varied in 
prevalence according to the inhibitors used: 92% NS5A-RAVs 
in NS5A-failing pts (N=51), 77% NS3-RAVs in NS3-failures 
(N=82), 20% NS5B-RAVs in SOF-failures (N=152) and 23% 
NS5B-RAVs in dasabuvir-failures (N=17) . Notably, 46% of pts 
treated with >2 DAA classes showed RAVs on >2 DAA-targets, 
including 13/13 NS3-NS5A-failures, and 10/17 (59%) in 
3D-failures . Overall, 13% of pts showed also resistance in a 
target out of DAAs used, probably due to natural resistance . 
5/10 SOF breakthrough/non-responder pts showed the SOF 
S282T RAV (3 GT4: SMV/LDV+SOF+RBV; 1 GT1b: SOF+-
SIM; 1 GT3: SOF alone) . Interestingly, the potentially SOF RAV 
L159F was found in 20/142 SOF-relapsers (35% GT1b, 9% 
GT3) . Conclusions: Due to natural RAVs, HCV resistance test at 
failure should be recommended for all 3 genes (NS3/NS5A/
NS5B) . In a real life setting, RAVs prevalence at failure was 
remarkably high in all genes tested (with a partial exception for 
NS5B, whose limited resistance is still higher than previously 
reported) . This advocates for appropriate retreatments, some-
times based upon unconventional, more aggressive/prolonged 
regimens able to overcome the natural/acquired resistance 
and to warrant high success rates .
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Use of Ledipasvir/Sofosbuvir (LDV/SOF) with or with-
out Ribavirin (RBV) in Genotype 1 (GT 1) HCV-infected 
Patients Post Liver Transplant (LT): Evaluation of Several 
Real-world Datasets (RWD)
Marc Bourlière1, Michael R. Charlton2, Michael P. Manns3, Martin 
Prieto4, Inmaculada Fernandez5, María-Carlota Londoño6, Ryan 
M. Kwok7, Coleman Smith8, Stacey Lee9, Jie Zhang9, Sarah Arter-
burn9, Anu O. Osinusi9, Hadley Le9, Amanda Copans9, Lorenzo 
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BACKGROUND: Post LT patients infected with HCV are consid-
ered a hard-to-treat population . The FDA has recently approved 
treatment with LDV/SOF+RBV in GT1 LT recipients ± compen-
sated liver disease based on SOLAR-1 & -2 data . Recent reports 
have shown that SVR rates achieved in HCV monoinfected 
patients in clinical trials are similar to that observed in real 
world cohorts, however this is yet to be demonstrated in post-LT 
patients . The goal of this analysis was to compare efficacy 
rates in real world cohorts to clinical trial data in this popula-
tion . METHODS: Integrated data on subjects patients without 
cirrhosis or compensated cirrhosis who had undergone liver 
transplantation from 2 open-label phase-2 trials (SOLAR-1 and 
-2) was compared to 4 real-world datasets . Real-world cohorts 
included data from academic institutions, community medi-
cal centers and specialty pharmacies . Cohorts with less than 
50 GT1 patients treated with LDV/SOF+RBV were excluded . 
Demographics, clinical characteristics, and SVR rates will be 
presented . RESULTS: In SOLAR-1 & -2, patients were assigned 
to receive LDV/SOF+RBV for 12 or 24 weeks, with SVR 12 
rates of 96% to 98% . There were no viral breakthroughs and 3 
patients relapsed . Patients from 4 real-world cohorts received 
LDV/SOF+RBV for 8, 12 or 24 weeks . SVR 12 in the 4 real-
world cohorts in patients treated with LDV/SOF+RBV for 8, 12 
or 24 weeks ranged from 94-100% . RWD showed patients 
who received LDV/SOF without RBV had SVR rates of 94% - 
96%, while those who received LDV/SOF with RBV had SVR12 
rates of 96% - 100% . Viral relapse rates were low, ranging 
from 1-2% across all the RW cohorts . CONCLUSIONS: Evalua-
tion of several heterogenous RWD shows comparable SVR12 
rates to clinical trials . Patients with compensated liver disease 
post LT experience high cure rates of HCV with LDV/SOF+RBV . 
In addition, RWD showed GT1 patients who did not receive 
RBV had comparable SVR 12 rates to those did receive RBV 
with LDV/SOF .
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SVR12 Rates for GT 1 Patients Post Liver Transplant
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The Impact of Hepatitis C Virus Cure on Progression of 
Renal Disease
Carla V. Rodriguez1, Jean-Marie Arduino2, Kevin Rubenstein1, Hai-
hong Hu1, Jin-Wen Hsu3, Rong Wei3, Michael A. Horberg1, Ste-
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Background: Chronic Hepatitis C Virus (HCV) infection is asso-
ciated with the development of chronic kidney disease (CKD) . 
The impact of HCV cure on renal progression is poorly under-
stood . We compared the change in estimated glomelular filtra-
tion rate (eGFR) over time and time to end-stage renal disease 
(ESRD) between HCV patients with and without sustained viral 
response (SVR-24) . Methods: Patients ≥ 18 years of age with 
incident HCV diagnoses and HCV treatment initiation between 
1/1/2004 to 12/31/2014 from Kaiser Permanente in South-
ern California and the Mid-Atlantic States were included . 
Treatments of interest included interferon (IFN), pegylated-IFN, 
ribavirin, boceprevir, and/or telaprevir . We defined SVR at 
24 weeks after documented cessation of therapy . CKD was 
defined as eGFR < 60 mL/min/1 .73m2 on 2 occasions at least 

90 days apart . ESRD was defined as progression to eGFR < 15 
mL/min, dialysis, or transplant . We used generalized estimat-
ing equations to estimate changes in eGFR over time, adjusted 
for eGFR, age, sex, race, HCV genotype, HCV RNA, cirrhosis, 
diabetes, HIV, and HBV in the year prior to treatment and cen-
sored upon death, dialysis, transplant, or disenrollment from the 
KP health plan . We used Cox-Proportional Hazards to describe 
time to ESRD, adjusting for the covariates as above and cen-
sored on death or disenrollment . Results: We identified 2,451 
HCV patients who underwent HCV therapy and had SVR-24 
status documented, of whom 17 had CKD prior to treatment . 
In HCV patients (regardless of CKD status), 61 .6% achieved 
SVR . Subsequently, we observed 5 ESRD events in those with 
SVR; and 21 events in the non-SVR . The adjusted annual rate 
of decline was 1 .12 mL/min in those with SVR and 2 .33 mL/
min in those without SVR, resulting in a 1 .21 mL/min (95% CI: 
0 .58, 1 .83) slower annual rate of decline in those with SVR 
compared to those without . The adjusted hazard (aHR) for 
ESRD was  .05 (0 .01, 0 .33) among patients that achieved SVR 
compared to those without . Conclusion: The potential for kidney 
disease is physically, emotionally, and financially devastating 
to patients and their families . Without SVR, patients with HCV 
experience average eGFR declines of 23 .3 mL/min over a 
decade . In addition to a reduced risk of ESRD, patients who 
achieved SVR experienced declines in eGFR that were half that 
of those without SVR . Further research is needed to understand 
if similar trends are observed in patients who achieve SVR from 
direct acting antiviral therapies .
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High efficacy of hepatitis C re-treatment strategies after 
protease inhibitors failure in real-life settings
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AIM In clinical studies, patients (pts) who have failed first-gen-
eration protease inhibitors (PIs) are retreated with drugs from 
other classes, but real-life practice can be quite different . We 
analyzed the efficacy of re-treatment after PI-failure with various 
DAA regimens, and the role of natural and acquired resistance 
associated substitutions (RASs) on viral failure to a 2nd line regi-
men in a real-life setting . METHODS This is a multi-center, obser-
vational real-life study of pts undergoing HCV re-treatment after 
PI plus peg-IFN and ribavirin (RBV) failure . Sustained virolo-
logical response (SVR) was evaluated at week-12 of follow-up . 
HCV resistance testing was performed after PI-failure and/or 
before the 2nd regimen by Sanger sequencing . RESULTS 61 
pts (GT1b=54 .1%; cirrhosis=86%), were-treated after a medi-
an(IQR) of 92 (35-123) weeks from PI failure (telaprevir=34, 
boceprevir=27) . Overall SVR rate was 88% (Table) . Twenty-six 
out of 27 pts receiving a 2nd line regimen of sofosbuvir[SOF]+-
daclatasvir (N=12) or ledipasvir (N=14) +RBV (according to 
AASLD indications of December 2015) achieved an SVR . The 
only pt who relapsed had GT1b with a natural L28M NS5A-
RAS, while 2 other pts with natural L31M/Y93H NS5A-RASs 
reached SVR after 24 weeks of treatment . All pts (9/61) treated 
with a 2nd line PI-regimen (SOF+simeprevir[SIM]+RBV) chosen 
based on NS3-NS5A testing that reported the absence of NS3 
RASs and/or presence of major NS5A RASs, reached SVR . 
On the contrary, SVR rate was strongly reduced among pts 
(25/61) who received a not recommended, not RASs-guided 
regimen . Only 76% of them reached SVR (p-trend =0 .04), 
including 3/7(43%) treated with SOF+RBV+/-pegIFN . Over-

all, 27/61 pts were re-treated with a PI (SIM or paritaprevir) 
and 25/27 (92 .6%) achieved an SVR . 2 GT1a pts relapsed 
after SOF+SIM+RBV, though PI-RASs were absent at baseline . 
PI RASs (Q80K, R155K) were present in 4 SVR pts . SVR rates 
were not different in pts failed for virological or non-virological 
reasons (89% vs 83%, p=0 .62) . CONCLUSIONS DAA’s re-treat-
ment after first-generation PI failure can induce very high SVR 
rates if guided by resistance testing . The use of SOF+NS5A 
inhibitors+RBV for 24 weeks, as recommended by guidelines, 
has an excellent success rate, even when natural NS5A RASs 
are present . Empirical re-treatment with only one active DAA 
has limited efficacy and should be avoided .

Outcomes by treatment regimens in patients with baseline RASs
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Effect and safety of daclatasvir and asunaprevir com-
bination therapy for chronic hepatitis HCV genotype 
1b infection in patients with severe fibrosis; From real 
world data
Masatoshi Ishigami, Kazuhiko Hayashi, Takashi Honda, Teiji 
Kuzuya, Yoji Ishizu, Yoshiki Hirooka, Hidemi Goto; Department of 
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[Background and Aims] Combination of daclatasvir and asuna-
previr treatment was first approved IFN-free regimen in Japan . 
Patients with severe fibrosis have the priority to be treated 
because of the facing risk for liver failure or HCC and ideally, 
treated by the safe drugs . In this study, we investigated the 
effect and safety for the patients with severe fibrosis . [Patients 
and Methods] Among 926 patients registered in our multicenter 
study, 532 patients were defined as severe fibrosis by Fib4 
index^3 .25 . First, we investigated the viral response among 
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patients with and without severe fibrosis, and then in patients 
with severe fibrosis, we investigated the factors associated 
with SVR . To compare the viral response, Chi-square test was 
conducted, and in factor analysis, Student’s t-test was used 
in continuous values, and Chi-square test was used in cate-
gorical values in univariate analysis, and logistic regression 
analysis was conducted in multivariate analysis . P<0 .05 was 
judged as statistically significant . [Results] To compare the viral 
response, patients with severe fibrosis showed basically lower 
response compared with those without though the differences 
were not significant, except at 8 weeks after start of treatment 
(96 .9% in patients with severe fibrosis vs 99 .5% in those with-
out P=0 .002) and SVR4 (90 .5% in patients with severe fibrosis 
vs 95 .1% in those without P=0 .015) . Among the factors asso-
ciated with SVR12 in patients with severe fibrosis in univar-
iate analysis (selected the factors that showed P<0 .2; γGTP, 
HCV-RNA, RVR, LDH, lymphocyte number, Fib-4 index, sex), 
low γGTP (OR: 1 .014; 95%CI: 1 .004-1000 .000, P=0 .005), 
high LDH (OR: 1 .020; 95%CI: 1 .005-1 .036, P=0 .008), RVR 
(OR: 8 .197; 95%CI: 1 .650-41 .667, P=0 .010), and male (OR: 
3 .390; 95%CI: 1 .055-10 .870, P=0 .040) were selected as 
independent factors in multivariate analysis . In these popu-
lations, serum albumin levels significantly increased as early 
as 4 weeks after start of treatment and gradually and steadily 
increased until 24 weeks after the end of treatment (P<0 .05) . 
In the safety profiles, there were no obvious differences in 
the dynamics of hematological data and liver injury, which 
is specific AE in this regimen (P=NS) . [Conclusions] Combina-
tion treatment with daclatasvir and asunaprevir could be used 
safely in patients with severe fibrosis . In viral response, slightly 
slower response and early relapse were seen in patients with 
severe fibrosis . And in these populations, liver function could 
be improved in early phase after start of treatment, and might 
prevent the progression of liver failure .
Disclosures:
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Effectiveness of Sofosbuvir/Ledipasvir HCV Treatment 
Regimens in a Community Setting
T. Craig Cheetham, Anna Shuhua Liang, Zoe Bider-Canfield, Sara 
Y. Tartof; Research & Evaluations Department, Kaiser Permanente 
Southern California, Pasadena, CA
Background: High rates of sustained virologic response (SVR) 
are reported in the sponsored clinical trials treating hepatitis 
C virus (HCV) infections with sofosbuvir/ledipasvir (Sof-Led) . 
Less information is available regarding the effectiveness of this 
regimen (SVR at 12 weeks [SVR12] or 4 weeks [SVR4]) outside 
of clinical trials . Objective: Determine the rates of SVR12, for 
Sof-Led HCV regimens in a community setting . Methods: A 
retrospective cohort study was conducted in a large integrated 
health-care delivery system . Adults started on a Sof-Led reg-
imen beginning in October 2014 and completing treatment 
by December 2015 were eligible . Patients had a minimum 12 
months membership prior to starting a Sof-Led regimen (base-
line period) . Baseline co-morbid conditions, viral load, geno-
type, and prior HCV treatments were collected from electronic 
medical records . Viral load tests were collected through April 
2016, allowing a minimum 12 weeks follow-up . All patients 
initiating therapy were eligible for the analysis but a post-treat-
ment viral load test was required for inclusion . Descriptive and 
multivariable logistic regression analyses were conducted to 

evaluate the outcomes of Sof-Led regimens using SVR12 as the 
primary endpoint (SVR4 was a secondary analysis) . Results: A 
total of 2273 patients were identified . The average age was 
58 .8 years and 63 .4% were male . Cirrhosis was present at 
baseline in 30 .2% of patients and 22 .5% had received prior 
HCV treatment . Genotype 1 accounted for 95 .6% of the HCV 
cases . In 24 .0% (n=545) of patients, Sof-Led was combined 
with ribavirin . SVR12 was able to be determined for 1558 
patients while 1855 patients had SVR4 results . For all geno-
types combined the SVR12 rate was 94 .0%; the SVR4 rate was 
94 .9% . The SVR12 was lowest for genotype 3 (67 .4%) but the 
number of individuals was small (34 patients) . Results of the 
multivariable analysis for achieving SVR12 in genotype 1 are 
included in the table . Females had 80% higher odds of SVR12 
and individuals with cirrhosis had 55% lower odds of achiev-
ing SVR12 . Conclusion: In a community based setting, Sof-Led 
regimens were associated with high SVR12 rates . SVR4 and 
SVR12 rates were similar . Lower rates of SVR12 were seen in 
genotype 3 patients although the numbers were small .

Factors Associated with SVR12 in Genotype 1

Disclosures:
T . Craig Cheetham - Grant/Research Support: BMS
Sara Y . Tartof - Grant/Research Support: Merck and Co .
The following people have nothing to disclose: Anna Shuhua Liang, Zoe Bid-
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Glyco-isomer of serum Mac-2-binding protein (M2BPGi) 
were dramatically decreased due to anti-viral therapy 
in chronic hepatitis C (CHC) patients
Mina Hamano1, Masafumi Naito1,2, Yuki Tokuda1, Nobuyuki Tat-
sumi1, Toshifumi Ito1; 1Japan Community Healthcare Organization 
Osaka Hospital, Osaka, Japan; 2Suita Municipal Hospital, Suita, 
Japan
Introduction M2BPGi could be applied as a novel and useful 
biomarker to assess liver fibrosis, and risk factor of hepato-
cellular carcinoma (HCC) . However little is known about its 
alteration during anti-vital therapy and after long-term SVR of 
CHC patients . Methods Study 1: Among patients enrolled in 
the IFN-free therapy from Nov 2014 to May 2016 in our hospi-
tal, serum M2BPGi levels of 108 patients (median age 67y .o .) 
were assayed before therapy . 12 patients received daclat-
asvir/asunaprevir 24-week therapy, 60 patients received 
sofosbuvir/ledipasvir 12-week therapy, and 36 patients 
received sofosbuvir/ribavirin 12-week therapy . We evaluated 
correlations between serum M2BPGi levels and liver function 
tests before therapy . Changes in M2BPGi during IFN-free ther-
apy were assessed . Study 2: Among sustained viral response 
(SVR) patients treated by the IFN-based therapy from Jan 2002 
to Sep 2012, 62 patients were enrolled in this analysis and 
their pre-therapy serum M2BPGi levels were measured using 
their frozen storage serum . We estimated changes in M2BPGi 
levels after long-term SVR . Results Study 1: Serum M2BPGi 
levels were significantly correlated with Fib4 index (R2=0 .47, 
p< .0001) and with AFP (R2=0 .40, p< .0001) . Liver biopsies 
were done on 47 patients, the serum M2BPGi levels were 
significantly higher in F≥1 group (n=31 median=2 .2C .O .I .) 
than in F0 group (n=18 median=1 .19C .O .I .), p< 0 .0054 . 74 
patients achieved the end of therapy (EOT), and their serum 
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HCV-RNA were not detected, and the serum M2BPGi levels 
at EOT (median=1 .33C .O .I .) were decreased compared to 
pre-therapy (median=2 .25C .O .I) . Study 2: The observation 
duration following SVR was over 2 years (median=71months, 
range; 24-148months) . Serum M2BPGi levels were signifi-
cantly correlated with Fib4 index (R2=0 .25, p< .0001) before 
therapy . Serum M2BPGi levels were significantly lower at the 
end point of observation (median=0,79C .O .I, range; 0 .23-
1 .84) than pre-therapy (median=1 .39C .O .I . range; 0 .15-
12 .32) . HCC treatments were done for 5 patients before the 
IFN-based therapy, whose levels were 0 .2, 2 .21, 3 .67, 5 .21, 
and 12 .31C .O .I . then . Two patients whose levels were 1 .95 
and 5 .22C .O .I . developed HCC after SVR . But the serum 
M2BPGi levels of those two patients were decreased at the 
latest observation . Conclusion IFN-free therapy could induce 
both remarkable viral eradication responses and direct effects 
on reduction of M2BPGi, which might be not involved in liver 
fibrosis and inflammation . But it should be addressed to access 
the usefulness of M2BPGi after long-term SVR induced with 
both IFN-based therapies and IFN-free regimens for predicting 
hepatocarcinogenesis .
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Use of Ledipasvir/Sofosbuvir (LDV/SOF) in Patients with 
Advanced Chronic Kidney Disease (eGFR ≤ 30ml/min): 
A Case Series
Meghan E. Sise2, Naim Alkhouri3, Brian B. Borg4, Marc Carp5, 
Shampa De-Oertel8, Michael Fuchs6, HoChong Gilles6, Joseph 
Llewellyn1, Thomas McQuaid1, Macky Natha1, Nancy Reau7, 
Diana M. Brainard8; 1Medical Affairs, Gilead Sciences, Norwalk, 
CT; 2Nephrology, Massachusetts General Hospital, Boston, MA; 
3Cleveland Clinic, Cleveland, OH; 4Gastroenterology, Univer-
sity of Mississippi Medical Center, Jackson, MS; 5Gastro Health, 
Miami, FL; 6Gastroenterology, Veterans Affairs Medical Center, 
Richmond, VA; 7Hepatology, Rush University Medical Center, Chi-
cago, IL; 8Clinical Research, Gilead Sciences, Foster City, CA
Introduction: Little is known about the safety and efficacy of 
LDV/SOF in patients with advanced chronic kidney disease 
(CKD) with eGFR ≤ 30 ml/min or on hemodialysis . Yet, off-la-
bel use of LDV/SOF in this population occurs . Methods: Provid-
ers proactively reporting such off-label use to Gilead Sciences 
were asked to submit de-identified case reports . Demograph-
ics, clinical characteristics at baseline, during, and after LDV/
SOF treatment, and adverse events (AEs) were collected . 
Summary statistics and paired sample t-tests are presented . 
Results:Eleven case summaries were submitted . Median age 
was 57 (range 26-64 years old) . Seven out of 11 (63%) 
patients were black . Ten patients had genotype 1 (9 -1a, and 
1-1b) and one had genotype 3 infection . Median pretreatment 
viral load was 1,680,000 (range 133,000-21,2000,000) . 
Eight of 11 (72%) were on hemodialysis and 3 (28%) had 
CKD stage 4 (eGFR 15-29 ml/min) . Seven of 11 (63%) had cir-
rhosis (n=6) or advanced fibrosis (n=1) . Four (36%) were dia-
betic . Four (36%) had prior organ transplantation (3 kidney, 
1 liver) . All received full dose LDV/SOF without ribavirin . All 
11 patients achieved SVR12(100%) . Four of 11 (36%) experi-
enced AEs during treatment of which three were though to be 
drug related . No patient discontinued treatment due to an AE . 
Drug related AEs were insomnia (N=1), mild headache (N=1), 
and nausea/vomiting (N=1) . Of the three patients with CKD 
stage 4, two experienced a rise in serum creatinine increases 
during treatment (maximum increase during treatment 0 .16 

and 0 .77mg/dL) . The third patient with stage 4 CKD expe-
rienced an improvement in serum creatinine from 2 .4mg/dL 
to 1 .3mg/dL during treatment . Hemoglobin values remained 
stable (11 .5g/dL and 11 .0g/dL pre and post treatment respec-
tively p = 0 .17), only one patient initiated therapy with eryth-
ropoietin stimulating agents . Conclusion: This small case series 
demonstrated a 100% SVR12 for subjects with baseline eGFR 
≤ 30 ml/min treated with LDV/SOF without serious AEs thought 
to be drug related or need for early treatment discontinuation . 
Further study of the safety/efficacy of LDV/SOF in patients with 
advanced CKD is necessary .
Disclosures:
Meghan E . Sise - Grant/Research Support: Gilead Sciences
Naim Alkhouri - Advisory Committees or Review Panels: Gilead Sciences, Alex-
ion, BMS, Intercept; Grant/Research Support: Alexion ; Speaking and Teaching: 
AbbVie, BMS, Gilead, Alexion, Intercept
Brian B . Borg - Advisory Committees or Review Panels: Gilead, Intercept; Grant/
Research Support: Gilead, Ocera, VTL, Eisai, Roche, Conatus, Galectin; Speak-
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Regression of liver fibrosis following Sustained Viral 
response (SVR) with Interferon(IFN)-free HCV treatment
Laura A. Nicolini14, Elena Ricci1, Barbara Menzaghi2, Giordano 
Madeddu3, Paolo Maggi4, Antonio Di Biagio14, Paolo Bonfanti5, 
Simone Passerini1, Carlo F. Magni1, Elena Salomoni6, Celesia 
Benedetto Maurizio7, Aria Patacca15, Nicola Squillace8,13, Fran-
cesca Vichi9, Katia Falasca10, Roberto Gulminetti11, Carmela 
Grosso12, Tiziana Quirino2; 1Infectious Diseases Unit, ASST Fate-
benefratelli Sacco Hospital, Milano, Italy; 2Infectious Diseases 
Unit, ASST Valle Olona - Busto Arstizio Hospital, Busto Arstizio, 
Italy; 3Infectious Diseases Unit, University of Sassari, Sassari, Italy; 
4Infectious Diseases Unit, University of Bari, Bari, Italy; 5Infectious 
Diseases Unit, A.Manzoni Hospital, Lecco, Italy; 6Careggi Hos-
pital, Firenze, Italy; 7Infectious Diseases Unit, Garibaldi Hospi-
tal-University of Catania, Catania, Italy; 8Infectious Diseases Unit, 
S. Gerardo Hospital, Monza, Italy; 9Infectious Diseases Unit, S. 
Maria Annunziata Hospital, Firenze, Italy; 10Infectious Diseases 
Unit, SS. Annunziata Hospital-University of Chieti, Chieti, Italy; 
11Infectious Diseases Unit, S. Matteo Hospital-University of Pavia, 
Pavia, Italy; 12Infectious Diseases Unit, Cesena Hospital, Cesena, 
Italy; 13University of Milano-Bicocca, Milano, Italy; 14IRCCS AOU 
San Martino-IST, Genoa, Italy; 15Infectious Diseases Unit, S.Maria 
Hospital, Perugia, Italy
Background SCOLTA HCV Project is a prospective multicenter 
observational cohort to evaluate efficacy and safety of DAAs 
in patients with and without HIV . Here we describe changes of 
liver fibrosis after HCV eradication in patients with advanced 
liver disease . Methods Patients with baseline stiffness ≥10 kPa 
or evidence of cirrhosis were evaluated . As liver stiffness is not 
usually assessed at SVR, Fibrosis-4 score (Fib-4) and AST-to-
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Platelet-Ratio Index (APRI) score were calculated both at base-
line and SVR . Reversal of significant fibrosis was defined by 
APRI<1 .5 and Fib-4<3 .25 at SVR; reversal of cirrhosis was 
defined by APRI<2 at the same time point . Results Between 
January 2015 and May 2016, 641 patients were enrolled in 
the SCOLTA HCV cohort, 607 with advanced liver disease . 
Of them, 368 have been evaluated for SVR12; 339 (92 .1%) 
eradicated HCV infection . Table 1 shows baseline study cohort 
features . Comparing subjects according to HIV-infection status, 
Fib-4 score and APRI score were similar at baseline, whereas 
median liver stiffness was significantly higher in HIV-negative 
patients (Table 1) . Baseline liver stiffness was significantly cor-
related with Fib-4 (Spearman correlation coefficient r=0 .50, 
p<0 .0001) and APRI (Spearman r=0 .45, p<0 .0001) . At SVR 
control, Fib-4 score was available for 328/398 (96 .8%) . Of 
179 (54 .6%) subjects with baseline Fib-4≥3 .25, 70 (39 .1%) 
had Fib-4<3 .25 at SVR . Conversely, 10/140 (8 .4%) patients 
with Fib-4<3 .25 showed Fib-4≥3 .25 at SVR . Considering only 
cirrhotic patients, 92/238 (38 .7%) had baseline APRI≥2 .0; of 
them, 76 (82 .6%) had APRI<2 .0 at SVR; by contrast, 2/146 
(1 .4%) patients with initial APRI<2 had higher values at SVR . 
Using a 1 .5 APRI cutoff, longitudinal changes were similar 
(74 .8% of patients improved, while 0 .9% worsened) . Similarly, 
Fib-4 improved for 55/149 (36 .2%) patients with baseline 
value≥3 .25 and worsened in 7/83 (8 .4%) cases with baseline 
Fib4<3 .25 . In all these paired comparisons, the marginal pro-
portions were significantly different (McNemar test p<0 .0001) . 
Conclusions APRI and Fib-4 were significantly correlated with 
liver stiffness at baseline, supporting their use for estimating 
longitudinal changes of liver fibrosis . SVR rate was higher 
than 90% . At SVR, both APRI and Fib-4 scores significantly 
improved in patients with advanced liver disease .

Table 1
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The impact of IL28B polymorphism and HCV NS5A 
resistance associated variants on treatment response 
with ledipasvir and sofosbuvir regimen in Japanese 
real-life settings
Hitomi Sezaki1, Fumitaka Suzuki1, Shunichiro Fujiyama1, 
Yusuke Kawamura1, Tetsuya Hosaka1, Norio Akuta1, Masahiro 
Kobayashi1, Yoshiyuki Suzuki1, Satoshi Saitoh1, Yasuji Arase1, 
Kenji Ikeda1, Mariko Kobayashi2, Hiromitsu Kumada1; 1Hepatol-
ogy, Toranomon Hospital, Tokyo, Japan; 2Research Institute for 
hepatology, Toranomon Hospital, Kawasaki, Japan
Aim: Daclatasvir (DCV) and asunaprevir (ASV), the first IFN-
free dual oral therapy in Japan, achieved high SVR rates in 
real world . However, resistance-associated variants (RAVs) 
emerged in a few patients who failed DCV and ASV regimen . 
The efficacy of ledipasvir (LDV) and sofosbuvir (SOF) in Jap-
anese clinical trials have demonstrated high SVR rates even 
in patients with HCV NS5A RAVs . The aim of this study is to 
evaluate the efficacy to 12-week LDV/SOF therapy in IFN-free 
naïve patients with NS5A RAVs and those who failed NS5A 
inhibitor-containing regimens . Methods: 408 GT1b patients 
received LDV/SOF therapy by May, 2016 in our hospital . 
SVR12 could be evaluated in 216 patients of them . We ana-
lyzed SVR rate in IFN-free naïve and NS5A inhibitor-experi-
enced patients with or without NS5A RAVs at baseline, and 
factors associated with SVR, including IL28B polymorphism . 
Results: Of 216 patients, 101 males and 115 females were 
treated, median age (range) was 68 (23-86) years, and 55 
patients (25 .5%) had cirrhosis . 22 patients, who previously 
exposed to NS5A inhibitor, were retreated with LDV/SOF . 
Regarding IL28B polymorphism (rs8099917), 138 cases had 
TT and 71 cases had TG or GG genotype . 96 cases (51 .6%) 
of 194 IFN-free naïve patients had no RAVs, 83 cases (40 .6%) 
had Y93 RAV, 6 cases (3 .2%) had L31 RAV, and one case 
(0 .5%) had 2 loci-RAVs . 2 cases (9 .5%) of 22 NS5A inhibi-
tor-experienced patients had no RAVs, 6 cases (28 .6%) had 
Y93 RAV, 0 case had L31 RAV, and 13 cases (61 .9%) had 
2 loci-RAVs . Overall SVR12 was 92 .1% . SVR12 were 93 .8% 
(182/194) in IFN-free naïve and 77 .3% (17/22) in experi-
enced patients (P=0 .019) . SVR12 rates by baseline charac-
teristics were 96 .3% (155/161) without cirrhosis and 80 .0% 
(45/55) with cirrhosis (P<0 .001), 96 .3% (130/135) in IL28B 
TT genotype and 85 .9% (55/64) in TG or GG (P=0 .014) . 
SVR12 rates by NS5A RAVs at baseline were 100% (98/98) 
in patients without RAVs and 84 .4% (92/109) in patients with 
RAVs (P<0 .001) . In subgroup analysis of patients with NS5A 
RAVs at baseline, IL28B TG or GG genotype (OR=0 .165; 
P=0 .011) and γGTP > 60 IU/L (OR=0 .171; P=0 .013) were 
associated with treatment failure in multivariate analysis . In 
NS5A-inhibitor experienced patients, three factors were asso-
ciated with SVR12 in univariate analysis as following; without 
cirrhosis, AFP <10 μg/L and platelet counts > 100 x103 /μL 
(P<0 .05) . Conclusions: LDV/SOF therapy in real-life settings 
achieved high SVR12 rates even in patients with NS5A RAVs 
and previously failed NS5A inhibitor-containing regimen . 
IL28B genotype had an impact on SVR rates in patients with 
NS5A RAVs even in LDV/SOF regimen . SVR12 rates in over 
400 patients will be presented at the meeting .
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Uptake of HCV Therapy in HIV/HCV Coinfected Patients 
across Europe in the Era of Direct-Acting Antivirals
Lars Peters; Department of Infectious Diseases, Rigshospitalet, Uni-
versity of Copenhagen, CHIP, Copenhagen, Denmark
Aim: To investigate regional differences in uptake of HCV ther-
apy among HIV/HCV coinfected patients in the pan-European 
EuroSIDA study after 2011 . Methods: All HCV-RNA+ patients 
were included . Baseline was defined as latest of anti-HCV+, 
January 2011 or enrolment in EuroSIDA . Characteristics at 
last visit in untreated or at starting therapy for those treated 
were compared . The incidence of starting first DAA was cal-
culated . Factors associated with starting first DAA therapy 
was determined by Poisson regression . Results: Among 3083 
HCV-RNA+ patients (921, 665, 536, 472, 489 from South/
Argentina, Central West, North, Central East and East, respec-
tively) with 5493 PYFU, 470 (15 .2%) started any HCV therapy 
(incidence 77 .8/1000 PYFU; 95%CI 85 .6-93 .3) . Compared 
with untreated, treated patients were more likely to be from 
South (34% vs . 28%), to have GT1 (49% vs . 42%) and have 
METAVIR F3/F4 (43% vs . 21%) . The incidence of starting DAA 
increased from 41 .5/1000 PYFU (29 .9–53 .2) in 2014 to 
227 .4/1000 PYFU (194 .3–260 .5) in 2015, varied signifi-
cantly across regions and remained low in Central East and 
East (figure) . In 2014/15, only one patient received DAA in 
East and 14 received IFN/RBV . In multivariate analysis [inci-
dence rate ratio (95%CI)], older age [1 .20 (1 .02-1 .43) per 10 
years], F4 vs . F0/1 [4 .51 (3 .38-6 .02)], HCV-RNA≥500 .000 
IU/ml [1 .47 (1 .14-1 .91)] and IFN during FU [2 .67 (1 .74-
4 .10)] were associated with an increased incidence of starting 
DAA, while female gender [0 .68 (0 .50-0 .92)], non-white race 
vs . white [0 .55 (0 .33-0 .91)], GT3 vs . GT1 [0 .42 (0 .29-0 .61)] 
and HIV-RNA≥400 cp/ml [0 .40 (0 .18-0 .91)] were associated 
with a lower incidence of starting DAA . Conclusion: Uptake of 
DAA therapy among HIV/HCV coinfected patients increased 
considerably in Europe particularly in South and Central West, 
but remains negligible in East, where use of IFN/RBV is still 
more common than DAA .
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Protease inhibitor and non-structural protein 5A inhib-
itor regimen can improve the health-related quality of 
life (HRQOL) in Japanese patients with genotype 1b 
hepatitis C virus
Hiroki Ikeda1, Tsunamasa Watanabe1, Nobuyuki Matsumoto1, 
Nobuhiro Hattori1, Ryuta Shigefuku1, Kotaro Matsunaga1, Tetsuya 
Hiraishi1, Toshiya Ishii1, Chiaki Okuse1, Hiroshi Yotsuyanagi3, 
Atsushi Tanaka2, Michihiro Suzuki1, Fumio Itoh1; 1Division of Gas-
troenterology and Hepatology, Department of Internal Medicine, 
St. Marianna University School of Medicine, Kawasaki, Japan; 
2Department of Medicine,, Teikyo University School of Medicine, 
Tokyo, Japan; 3Department of Infectious Diseases, Internal Medi-
cine, University of Tokyo, Tokyo, Japan
Background/Aim: Sofosbuvir (SOF) -based regimens for 
chronic hepatitis C virus (HCV) infected patients have high effi-
cacy and improve health-related quality of life (HRQOL) . How-
ever, it is unclear whether other direct-acting antiviral agents 
without SOF achieve a similar outcome or not . We assessed 
HRQOL in patients treated with protease inhibitor asunaprevir 
(ASV) and non-structural protein 5A (NS5A) inhibitor daclat-
asvir (DCV) for Japanese chronic HCV genotype 1b patients . 
The aim of this study was to investigate the improvement of 
HRQOL treated with protease inhibitor and NS5A inhibitor . 
Methods: 134 chronic HCV genotype 1b patients treated with 
DCV/ASV were enrolled in this study . All patients were admin-
istered 60 mg DCV once and 100 mg ASV twice daily for 24 
weeks . HRQOL were assessed using the Japanese version of 
Chronic Liver Disease Questionnaire (CLDQ) . CLDQ includes 
six individual domains: abdominal symptoms (AS), fatigue (FA), 
systemic symptoms (SS), activity (AC), emotional function (EF) 
and worry (WO) . CLDQ was administered at baseline, week 
4, 12, 24, and at post week 24 visits . Overall and individual 
domains of CLDQ scores at each point were expressed in per-
centage . Changes of CLDQ score were compared between 
baseline and each point using Wilcoxon rank sum non-para-
metric test for pairwise comparison . Univariate analyses were 
performed to identify factors associate with the improvement 
of CLDQ scores at post-treatment week24 . Results: The study 
group was 68±13 years old, 39% male, baseline FIB-4 index 
above 3 .5 in 49% and treatment history of IFN-base therapy 
in 52% . Overall CLDQ scores (mean±SD) at baseline, week4, 
24 and post week24 were 77±12%, 84±12%, 83±13% and 
83±12%, respectively . Overall CLDQ scores were significantly 
increased during treatment, soon after DCV/ASV therapy start 
(all p<0 .0001) . Furthermore, significant increases persisted for 
post 24week (p<0 .0001) . Individual domains of CLDQ scores 
at baseline and post week24 were AS: 83±16% and 87±16%; 
FA: 74±15%and 78±15%; SS: 76±15% and 80±16%; AC: 
83±16% and 87±13%; EF: 77±15% and 84±14%, WO: 
76±17% and 85±15%, respectively . All individual domains 
of CLDQ scores were also significantly increased during treat-
ment and post-treatment . Univariate analyses revealed that 
FIB-4 index is associated with the improvement of HRQOL 
(OR=0 .36, 95%CI 0 .15-0 .89, p=0 .029) . Of 6 patients without 
SVR, 4 patients did not show the improvement of CLDQ scores . 
Conclusion: Our results demonstrated that protease inhibitor 
and NS5A inhibitor combination regimen can improve HRQOL 
during the first 4week of therapy . Additionally, improvement 
of HRQOL was more increasingly in patients with advanced 
fibrosis .
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LNCRNA H19 Is Increased In Hepatocellular Carcinoma 
With Underlying Hcv-Related Cirrhosis
Marta García-Valdecasas2, Antonio Gil-Gómez2, Angela Rojas2, 
Rocío Gallego-Durán2, Rocío Muñoz2, Blanca Fombuena2, Helena 
Pastor- Ramírez2, Jose A. Del Campo1, Eduardo Vilar-Gomez2, 
Javier Ampuero3, Manuel Romero-Gomez3; 1Valme Hospital, 
Sevilla, Spain; 2Digestive Disease, Institute of Biomedice of Seville, 
Seville, Spain; 3Unit for the clinical management of Digestive Dis-
ease, Rocio University Hospital, Seville, Spain
INTRODUCTION: HCV infection induces cirrhosis devel-
opment, increasing hepatocellular carcinoma (HCC) risk . 
The non-coding RNA deregulation can result in cancer . We 
aimed to analyze the expression of lncRNA and miRNAin 
both HCV-cirrhotic and HCV-HCC patients . METHODS: Liver 
biopsies from cirrhotic patients without (n=7) and with HCC 
(n=7), infected with HCV genotype 1 (n=10) and 4 (n=4), 
were paired in two groups . In both groups, liver biopsies 
were taken from non-tumour areas . Total RNA were isolated 
by mirVana™ kit (ThermoFisher) . RNA were pooled in the 
2 groups and 84 lncRNAs were compared by RT2 IncRNA 
PCR Array Cancer(Qiagen) whereas 352miRNA expression 
were compare withEPIK™ Cancer miRNA(Bioline) . Significant 
lncRNAs were proved in each patient by qPCR . RESULTS: From 
84 lncRNAs studied, five of themshowed a higher expression 
in HCC patients (H19: 2 .93, PCAT1: 3 .12, AFAP1-AS1: 
4 .72, CCAT2: 3 .07, PTENP1: 3 .10 fold induction) . Individ-
ual expression of these lncRNAs were measured, but only 
H19 was found to be significantly increased (p=0 .013) (Fig . 
1) . miRNA expression was also compared between cirrhotic 
and HCC patients . We found eleven miRNA significantly 
altered: a) Six of them were decreased (miR-19b-3p: 4 .15, 
miR-199a-5p: 3 .82, miR382-5p: 3 .06, miR:99a-5p: 3 .35, 
miR200b-3p: 2 .77, miR-192-5p: 2 .57 fold inhibition); b) Five 
were increased (miR-216b-5p: 3 .65, miR-1290: 3 .57, miR-
1246: 2 .80, miR-331-3p: 2 .82, miR-511-5p: 2 .48 fold induc-
tion) . CONCLUSION: lncRNA H19 was increased in cirrhotic 
patients showing HCV-related HCC in comparison with those 
without it . Thus, H19 could be an interesting lncRNA to predict 
HCC .
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buena, Helena Pastor- Ramírez, Jose A . Del Campo, Eduardo Vilar-Gomez, 
Javier Ampuero, Manuel Romero-Gomez

1957
The utilization of 8 weeks of sofosbuvir/ledipasvir sin-
gle-tablet direct-acting antiviral regimen amongst the 
population indicated for the treatment in the United 
States
Jason Katz, Lara Schoenebeck, Sarah Brown, Mohammed Aiyaz; 
Ipsos Healthcare, New York, NY
Methods: Ipsos’ Hepatitis C Virus (HCV) Therapy Monitor 
reports on ~150 physicians per quarter across the United 
States . Physicians provide patient demographic, disease and 
treatment data on HCV patients seen within each period . The 
US HCV Therapy Monitor Q4 2014-Q1 2016 data (excluding 
patients that have achieved or are awaiting sustained virologic 
response) was used to analyze the population of patients eligi-
ble for an 8-week treatment length of the sofosbuvir/ledipasvir 
(SOF+LED) single-tablet direct-acting antiviral (DAA) regimen 
and those utilizing this treatment length in their current reg-
imens . Patients eligible for the 8-week treatment length with 
SOF+LED are genotype 1, treatment naïve, non-cirrhotic, and 
have an HCV RNA concentration of less than 6 million IU/
mL . Patients lacking a viral load score and/or fibrosis level 
were excluded from the eligibility adjudication . Results: From 
Q4’14 – Q1’16, 41% of the 8,417 patients in the study were 
eligible for 8 weeks of SOF+LED . 43% of the eligible patients 
were currently treated . The treatment rate is higher amongst 
the cohort ineligible for 8 weeks of treatment at 48% . In com-
paring the treated and untreated patients eligible for 8 weeks 
of SOF+LED, the treated are significantly more likely to have 
moderate to severe fibrosis, traditional indemnity insurance, 
and be free of substance abuse . Of the 735 patients currently 
on SOF+LED, and eligible for the shorter treatment length, only 
30% were expected to finish treatment in 8 weeks . This propor-
tion has not changed notably since SOF+LED was launched 
in Q4’14 . Compared to the SOF+LED patients expected to 
finish in 8 weeks, those expected to finish in >8 weeks were 
more likely co-infected with HIV, beneficiaries of Medicaid, 
and over the age of 60 . Conclusion: The analysis revealed that 
while 41% of the patient population is eligible for an 8-week 
treatment length of SOF+LED, less than half have access to 
treatment and even a smaller proportion are expected to finish 
SOF+LED in 8 weeks . These untreated patients eligible for an 
8 week course are likely facing access issues related to their 
lower fibrosis scores and health insurance coverage through 
public payers . 12 weeks of treatment is anticipated amongst 
the majority of SOF+LED patients eligible, but not expected, to 
finish in 8 weeks . This represents a 50% increase in treatment 
length, and possibly cost, both of which could be avoided . 
With the higher cost and compliance risk associated with a 
longer treatment, it’s imperative that all stakeholders in the 
Hepatitis C universe leverage the best possible solutions to 
eradicate the virus’s presence .
Disclosures:
The following people have nothing to disclose: Jason Katz, Lara Schoenebeck, 
Sarah Brown, Mohammed Aiyaz



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 971A

♦ Denotes AASLD Presidential Poster of Distinction

1958
Prevalence and Factors Associated with Genotypic 
Resistance-Associated Variants of HCV Genotype 1 in 
Ledipasvir/Sofosbuvir Relapsers – A Multicenter Study.
Omar Mousa1, Bashar A. Aqel2, Michael D. Leise3, Joseph D. 
Yao4, Kymberly Watt3, Hugo E. Vargas2, Andrew P. Keaveny1, 
Surakit Pungpapong1; 1Department of Gastroenterology and Hepa-
tology, Mayo Clinic, Jacksonville, FL; 2Department of Gastroenter-
ology and Hepatology, Mayo Clinic, Scottsdale, AZ; 3Department 
of Gastroenterology and Hepatology, Mayo Clinic, Rochester, 
MN; 4Department of Laboratory Medicine and Pathology, Mayo 
Clinic, Rochester, MN
Background: Scarcity of data on HCV genotypic resistance-as-
sociated variants (RAV) remains an issue in the ERA of all oral 
regimens . This makes it challenging to manage patients with 
HCV genotype 1 (HCV GT1) infection who experience virolog-
ical relapse after ledipasvir/sofosbuvir (LDV/SOF) treatment . 
Little is known about the prevalence, clinical significance, and 
factors that predict the development of HCV genotypic RAV 
Objectives: To determine the prevalence and factors associ-
ated with RAV in patients with HCV GT1 who relapsed after 
12 to 24 weeks of LDV/SOF treatment . Methods: Presence of 
RAV was determined by next-generation sequence-based HCV 
GenoSure NS3/4A, HCV NS5A and NS5B Drug Resistance 
assays . RAV detection threshold was set at 10% of total viral 
population . Factors associated with development of RAV were 
determined with Pearson’s Chi square test . Results: To date, 
877 patients with HCV GT1 have been treated with LDV/SOF 
at the 3 academic centers . Twenty six patients (3%) developed 
virological relapses after LDV/SOF treatment for 12 (62%) to 
24 (38%) weeks . The majority of patients had advanced fibro-
sis/cirrhosis (F3-4) (18/26; 69%) and were infected with GT1a 
(22/26; 85%) . Mean MELD score 10 .5 (SD 4) . Two patients 
were liver transplant recipients when treated . 11 of the 18 
patients with cirrhosis had decompensated disease at the time 
of treatment (CTP class B/C) . 11 patients (42 .3%) were peg-in-
terferon- and ribavirin-experienced, while 7 patients (26 .9%) 
previously relapsed after protease inhibitor (PI)-containing reg-
imens (5 patients with simeprevir+SOF) . 18 patients had RAV 
analyses performed after LDV/SOF discontinuation (Table) . No 
statistically significant association with RAV was found for: 
male gender, age, HCV GT1a, IL28B, presence of cirrhosis, 
hepatic decompensation, hepatocellular carcinoma, HIV coin-
fection, CTP score C, or prior treatment experience (telaprevir, 
boceprevir, simeprevir, SOF, ribavirin or peg- interferon) . Con-
clusions: The majority of LDV/SOF relapsers had advanced 
fibrosis or cirrhosis and were infected with HCV GT1a . RAV 
analysis confirmed NS5A resistance in 94% of patients, while 
NS5B resistance was uncommon (15%) . NS3/4A resistance 
was confirmed in 60% patients who previously relapsed after 
PI-containing regimens and had NS3/4A RAV analysis per-
formed . RAV analyses may help guiding the selection of future 
treatment in these difficult-to-cure patients .

RAV analyses in HCV GT1 patients who relapsed after LDV/SOF 
treatment
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Glomerular Filtration Rate Change During HCV with 
Sofosbuvir/Ledipasvir in HCV/HIV Coinfected Patients 
Treated with Tenofovir ± Boosted Protease Inhibitor
Josefina Mendez, Celina Gonçalves, Marta Marques, Cristina 
Soeiro, Olga Vasconcelos, João Seabra, Ana Paula Tavares, Ana 
Horta, Rui Sarmento-Castro; Infectious Diseases, Centro Hospitalar 
do Porto, Porto, Portugal
Background Treatment of chronic hepatitis C (HCV) in HCV/
HIV coinfected patients requires awareness to interactions 
between DAAs and antiretroviral (ART) medications . Tenofo-
vir (TDF) associated renal toxicity may be increased due to 
concomitant exposure to boosted protease inhibitors (PIs) and 
sofosbuvir/ledipasvir . Aim Evaluation of the evolution of the 
glomerular filtration rate (GFR) during HCV treatment with 
sofosbuvir/ledipasvir in HCV/HIV coinfected patients treated 
without TDF or TDF ± boosted PIs . Methods Prospective study 
of HCV/HIV coinfected patients treated with sofosbuvir/ledip-
asvir for chronic hepatitis C . The GFR using the EPI (Epidemi-
ology Collaboration) equation was evaluated at baseline, at 
the end of HCV treatment and at the end of follow-up . Patients 
were randomized in three groups based on their ART regimen: 
without TDF, with TDF and TDF plus PI . Results  We included 
120 HCV/HIV coinfected patients treated with sofosbuvir/ledi-
pasvir . Overall, 89,2% were male, the mean age was 46,2 
years old and the acquisition of HCV was by intravenous drug 
use in 91,7% . The proportion of cirrhotic patients was 49,2% 
and 44,2% were HCV treatment experienced . All patients were 
receiving ART: TDF was part of the regimen in 56 patients and 
of these 19 were receiving TDF + boosted PI . The mean CD4 
cell count was 625/mm3 and all had undetectable HIV RNA . 
The three groups (without TDF, with TDF and with TDF + PI) 
were similar in regards to baseline characteristics (age, gen-
der, body mass index, diabetes and hypertension frequency; p 
> 0 .05) . Table 1 shows GFR evolution in patients treated with 
ART regimens without TDF compared with patients treated TDF 
without PI and patients treated with TDF + PI, and the odds 
ratio of GFR decrease . At the end of follow-up, eGFR tends to 
increase in those without TDF, with TDF without IP and with TDF 
plus IP (eGFR 97,6mL/min, 102,97mL/min and 97,97mL/min, 
respectively) . Conclusion We observed a decrease in the mean 
GFR in all patients treated with sofosbuvir/ledipasvir . How-
ever, there is an association between exposure to TDF and GFR 
decrease and with concomitant use of a boosted PI . The GFR 
decrease, while small, should prompt clinicians to motorize 
renal function in HCV/HIV coinfected patients receiving TDF as 
part of their ART regimen .

Table 1 - Glomerular Filtration Rate Evolution
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Quality of life of HCV patients treated with new 
direct-acting antiviral agents decreases during the first 
week of treatment and is inversely correlated with HCV 
viral load: a single-center prospective study
Christophe Renou1, Guillaume Pénaranda2, Philippe Halfon3; 
1Hepato-gastroenterology, CH Hyères, Hyères, France; 2Statistical 
Department, Laboratoire Alphabio, Marseille, France; 3Department 
of Infectious Diseases, Hôpital Européen, Marseille, France
Quality of life (QoL) of HCV patients is impaired by pegin-
terferon/ribavirin therapy . Combination therapy with new 
direct-acting antiviral (DAA) agents is better tolerated . Thus, 
the QoL of treated patients seems to be enhanced with DAA 
agents . The aim of this study was to confirm the improvement in 
QoL during treatment and to analyse the relationship between 
QoL and HCV-RNA level from treatment initiation . Patients and 
methods: 2 patient-reported outcome (PRO) questionnaires (SF-
36 and EORTC) were given to patients during a pre-therapeutic 
education session . PRO questionnaires were completed at the 
initiation of antiviral treatment, then J2, J5, J7, S2, S4, S6, S8, 
S10, S12, S16, S20, S24, S28, S32, and S36 . HCV-RNA 
assay (Roche COBAS Taqman) was performed on the day of 
PRO questionnaires . The considered item score of EORTC was 
overall QoL (QL2 item) . The SF-36 score was estimated by its 
physical component (SF-36-PCSc) and mental (SF-36-MCSc) . 
Results: 47 patients were enrolled between June 2014 and 
October 2015: mean age (60 +/- 14 years); sex ratio = 0 .96; 
genotype 1 = 83%, 2 = 6%, 3 = 9%, 4 = 2%; cirrhosis = 
43%; ribavirin associated with DAA agents = 15%; treatment 
duration 12 weeks = 72%, 24 weeks = 28% . No patient was 
treated with pegylated interferon . Higher overall EORTC-QL2 
scores, SF-36-PCSc and SF-36-MCSc were observed between 
0 and S36 . However, SF-36-MCSc and the EORTC-QL2 score 
decreased during the first week and then increased from J7 
(median: J0 = 46 .1 and 66 .7, J2 = 44 .6 and 62 .5, J5 = 
44 .6 and 58 .3, J7 = 44 .9 and 66 .7, S2 = 47 .8 and 66 .7, 
respectively) whereas the physical score SF-36-PCSc increased 
from J0 (median: J0 = 44 .2, J2 = 44 .2, J5 = 45 .7, J7 = 45 .7, 
S2 = 46 .5) . An inverse correlation was observed between the 
HCV-RNA levels and the scores between 0 and S36: Spear-
man (r) = -0 .61, -0 .59, and -0 .80 between HCV-RNA levels 
and EORTC-QL2, SF-36-PCSc and SF-36-MCSc (p <0 .05) . A 
longitudinal multivariate analysis focused on the first two weeks 
of treatment showed a significant increase in the SF-36-PCSc 
(p = 0 .0157) but also a significant interaction effect of CV * 
time on the SF-36-PCSc (p = 0 .0180) . Conclusions: the results 
of this study confirm the existence of an overall increase of 
QoL with DAA agents . Early analysis of QoL from treatment 
initiation allowed to show a decrease in mental QoL during the 
first week . Finally, an inverse correlation between HCV-RNA 
levels and QoL was found during the total duration of patient 
follow-up .
Disclosures:
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Hepatitis C Virus treatment outcomes in an inner-city 
population: 2004-2015
Vijay Dalapathi1, Paul T. Kroner1, Bharat Monga1, Praneet Wan-
der1, Daniel Castaneda1, Michael E. Herman1, Pavan K. Mankal2, 
Jean Abed1, Geraldine Joseph3, Samuel J. Daniel1, Donald P. 
Kotler2; 1Internal Medicine, Mt. Sinai St. Luke’s / Mt. Sinai West 
Hospitals, New York, NY; 2Gastroenterology, Mt. Sinai St. Luke’s 
/ West Hospitals, New York, NY; 3Mt. Sinai St. Luke’s / West 
Hospital Center/Ryan Network, New York, NY
Introduction Sustained virologic response (SVR) rates of Hep-
atitis C virus (HCV) treatments have improved with the advent 
of newer regimens but most data reflect the results of clinical 
trials in select patient populations . Many factors may affect 
treatment response, especially in interferon-treated patients . 
We evaluated SVR rates for the various generations of HCV 
treatments in a racially-diverse, inner-city, HCV-infected pop-
ulation . Methods This was a retrospective study of all patients 
who underwent treatment for HCV at our institution’s liver 
clinics from 2004 to 2015 . Treatment regimens were divided 
into four generations: (1) Interferon+Ribavirin (N=207), (2) 
Interferon+Ribavirin+1 direct-acting antiviral (DAA)(N=95), (3) 
Ribavirin+1 DAA (N=86), and (4) ≥2 DAA agents (N=248) . 
Incomplete records and pending results were excluded from 
analysis . The primary outcome was SVR12 for the various 
generations of HCV treatments . We also examined SVR rates 
for genotype 1 and with the current generation of treatment . 
Univariate analyses were performed on age, gender, eth-
nicity, HCV genotype, HCV viral load, AST-to-platelet ratio 
index (APRI), HIV-coinfection, CD4 lymphocyte counts, and 
HIV viral load levels . Using multivariate logistic regression, 
odds ratios were generated, adjusting for the variables that 
significantly impacted outcome on univariate regression using 
a cutoff p<0 .1 . Results In total, 636 patients met inclusion cri-
teria . Their mean age was 58 years, 35% were female, and 
46% were African American, 35% were Hispanic, and 16% 
were Caucasians . SVR rates increased from 39 .1% to 54 .7%, 
to 75 .5%, to 95 .1% in treatment generations 1, 2, 3, and 4, 
respectively, and from 32 .1% to 53 .3%, to 65 .4%, to 95%, 
respectively, for genotype 1 . Multivariate logistic regression 
revealed that only cirrhosis (as measured by APRI) affected 
treatment response in patients receiving the 4th generation 
treatment . As compared to generation 1, the Odd’s ratios for 
SVR12 were 1 .03 (95%CI: 0 .10-10 .98), p=0 .97) for genera-
tion 2, 15 .97 (95%CI: 4 .42-57 .72, p<0 .01) for generation 3, 
and 140 .94 (95%CI: 28 .86-688 .35, p<0 .01) for generation 
4 . Conclusion Our study demonstrates a progressive rise in 
SVR rates to 95% with the newest treatment options . Despite 
treating a population challenged by multiple health disparities, 
disease stage (cirrhosis) was the only factor affecting treatment 
outcomes on 4th generation treatment regimens, while the usual 
health disparities did not affect SVR12 . Therefore, improved 
HCV detection, linkage to care, and access to DAAs are the 
most important factors influencing treatment effectiveness at the 
public health level in the current era .
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The safety, tolerability and efficacy of paritaprevir/
ritonavir/ombitasvir and dasabuvir with ribavirin in 
a large real life multi-center cohort of genotype 1b 
HCV infected patients with liver cirrhosis at the edge of 
decompensation
Ana Maria Singeap1, Anca Trifan1, Irina Girleanu1, Camelia 
Cojocariu1, Cristina Cijevschi1, Stefan Chiriac1, Gabriela V. Stefa-
nescu1, Egidia Miftode2, Manuela G. Curescu3, Simona Bataga4, 
Andra I. Suceveanu5, Adrian Goldis6, Ciprian Brisc7, Carol Stan-
ciu8; 1Department of Gastroenterology and Hepatology, “Gr. 
T. Popa” University of Medicine and Pharmacy, Iasi, Romania; 
2Department of Infectious Diseases, “Gr. T. Popa” University of 
Medicine and Pharmacy, Iasi, Romania; 3Department of Infectious 
Diseases, “Victor Babes” University of Medicine and Pharmacy, 
Timisoara, Romania; 4Department of Gastroenterology, Targu 
Mures University of Medicine and Pharmacy, Targu Mures, Roma-
nia; 5Faculty of Medicine, “Ovidius” University, Constanta, Roma-
nia; 6Department of Gastroenterology, “Victor Babes “ University 
of Medicine and Pharmacy, Timisoara, Romania; 7Department of 
Gastroenterology, Oradea University of Medicine and Pharmacy, 
Oradea, Romania; 8Department of Gastroenterology and Hepatol-
ogy, “St. Spiridon” Emergency Hospital, Iasi, Romania
BACKGROUND AND AIM: The paritaprevir/ritonavir/ombit-
asvir and dasabuvir + ribavirin (3D + R) regimen is the only 
antiviral treatment approved for reimbursement in Romania for 
patients with HCV genotype 1b compensated cirrhosis . The 
registration studies enrolled a limited number of patients with 
advanced liver disease and a postmarketing warning signal 
appeared on the risk of decompensation during treatment . The 
aim of this study was to evaluate the safety, tolerability and 
efficacy of 3D+R in patients with Child score A6 and/or Bav-
eno 2, considered at the edge of decompensation . METHODS: 
Data on demographics, clinical features, safety and virological 
response were collected in a prospective study conducted in 7 
academic centers from Romania . All patients fulfilled the man-
datory conditions imposed by National Insurance Company: 
compensated cirrhotics with or without previous decompensa-
tion, with no evidence of hepatocellular carcinoma, with no 
age limit . We analyzed patients with Child score A6 and/or 
Baveno 2 . The patients were monitored at 2,4,8 and 12 weeks 
of treatment and as needed by symptoms, signs of decompen-
sation, liver function tests, hemogram . RESULTS: Out of 319 
genotype 1b HCV liver cirrhosis patients who completed the 
therapy so far, 93 (29 .1%), mean age 59 .2 (range 48-74) yrs, 
56% women were at the edge of decompensation, defined as 
Child-Pugh class A score 6 and/or Baveno stage 2 . Adverse 
events (AEs) were frequent (the most common: anemia-43%, 
pruritus-27%, insomnia-25%), none leading to treatment dis-
continuation . Severe AEs occurred in 3 patients (3 .22%): two 
cases of variceal bleeding, they both continued treatment after 
re-signing a new informed consent, and one case of severe 
depression leading to treatment discontinuation . Both patients 
with bleeding were known with grade III oesophageal varices 
and were under beta-blockers primary prophylaxis . No deaths 
occurred . Per-protocol analysis at EOT showed 100% efficacy, 
while intention to treat efficacy at EOT was 99% . At date, 
SVR12 was evaluated in 11 patients and was 100%; the final 
results will be presented at the meeting . Conclusions: Treatment 
with 3D+R in patients at the edge of decompensation is highly 
effective, safe and well tolerated .
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Efficacy and Safety of oral DAAs HCV therapy in the 
Elderly
Francesco P. Russo2, Sara Piovesan1, Liliana Chemello5, Francesco 
Guzzo3, Diego Tempesta4, Sandro Panese4, Luisa Cavalletto5, 
Marysol Gonzo1, Franco Capra6, Giada Carolo6, Francesco Bar-
baro8, Paolo Angeli5, Donatella Ieluzzi6, Salvatore Lobello9, Silvia 
Adami7, Giovanna Scroccaro7, Alfredo Alberti1; 1DMM, University 
of Padova, Padova, Italy; 2Gastroenterology, University of Padova, 
Padova, Italy; 3Ospedale Belluno, Belluno, Italy; 4Ospedale Vene-
zia mestre, Venezia, Italy; 5University of Padova, Padova, Italy; 
6University of Verona, Verona, Italy; 7Regione Veneto, Venezia, 
Italy; 8Azienda Ospedaliera di Padova, Padova, Italy; 9Ospedale 
S Antonio Padova, Padova, Italy
Treatment of HCV with oral DAAs is considered highly effec-
tive and safe but data in patients aged > 70 years are still 
limited . We report here the results observed in a large cohort 
of such patients monitored through a web-based platform 
(NAVIGATORE) which is recording all HCV treatments in a 
vast geographic area in the North-East of Italy . 850 HCV 
patients aged > 70 yrs have been recorded on the platform 
and 431 have been treated up to May 21st, 2016 . Compared 
to younger patients (4063 cases ), those > 70 yrs had signifi-
cantly higher prevalence of females (59% vs 36%), Naives 
(73 .9% vs 57 .7%), cirrhotics (59 .2% vs 49 .5%), previous HCC 
(2 .2% vs 0 .9%), HCV-1b (53 .5% vs 37 .1%), HCV-2 (25 .8% vs 
7 .3%) Diabetes (10 .4% vs 6 .8%) CVD (22 .5% vs 8 .3%) and 
lower prevalence of HCV-1a (2 .6% vs 21 .5%), HCV-3 (0 .8% 
vs 18 .3%) and of obesity (1 .8% vs 4 .0%) . Patients were treated 
with approved DAAs according to guidelines and without sig-
nificant differences in regimen choice between patients < and 
> 70 yrs . Results of efficacy and safety are described in the 
table : Conclusions : although patients > 70 yr old had some-
how higher rates of side effects, efficacy of oral DAA treatment 
was excellent in these cases and comparable to that observed 
in younger patients .
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Giada Carolo - Board Membership: Abbvie; Speaking and Teaching: BMS
Paolo Angeli - Advisory Committees or Review Panels: Sequana Medical, Nano-
Antibiotics
Alfredo Alberti - Advisory Committees or Review Panels: Merck, roche, Gilead, 
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Interferon-free therapies on routine medical practice for 
the treatment of hepatitis C infection in difficult to treat 
HIV coinfected patients: results of the multicentric COIN-
FECOVA-2 study
Carlos Minguez1, Miguel García del Toro2, Juan Flores3, Maria 
Jose Galindo4, Marta Montero5, Sergio Reus6, Jose Emilio B. 
Belda2, Jorge Carmena7, Mar Masiá8, Concepción Amador9, 
Carlos Tornero10, Ana Ferrer4, Maria Tasias5, Joaquin Portilla6, 
Vicente Abril2, Jorge Usó1, Enrique Ortega2; 1Hospital General 
Universitario de Castellón, Castellón de la Plana, Spain; 2Consor-
cio Hospital General Universitario de Valencia, Valencia, Spain; 
3Hospital Arnau de Vilanova, Valencia, Spain; 4Hospital Clinico 
Universitario, Valencia, Spain; 5Hospital Universitari i Politecnic La 
Fe, Valencia, Spain; 6Hospital General Universitario de Alicante, 
Alicante, Spain; 7Hospital Universitario Dr Peset, Valencia, Spain; 
8Hospital General Universitario de Elche, Elche, Spain; 9Hospital 
Comarcal de la Marina Baixa, Villajoyosa, Spain; 10Hospital Fran-
cesc de Borja, Gandia, Spain
Background and aims: Natural history of HCV infection is neg-
atively affected by HIV, and coinfected patients with advanced 
liver disease are generally under-represented in clinical trials . 
In 2015, the second generation direct-acting antivirals (DAA) 
were authorised in Spain for HCV therapy, giving priority of 
use to patients with a more advanced fibrosis degree . The 
aim of this study was to evaluate the efficacy and safety of 
interferon-free DAA therapy in coinfected patients, mostly with 
advanced liver disease, in hospitals of a region of Eastern 
Spain . Methods: COINFECOVA-2 is an observational, mul-
ticentric study including coinfected patients treated with all 
oral DAA on routine practice . Epidemiologic and clinical data 
were retrospectively collected during treatment and the later 
follow-up by their responsible physicians and investigators . 
Results: From January to November of 2015, 507 coinfected 
patients initiated the studied HCV therapy in 13 outpatient clin-
ics . Baseline characteristics: 77% males, mean age 49 .8± 6 .3 
years, CD4+ nadir 218± 185/mm3, CD4+ at baseline 648± 
389/mm3 . Patients with HIV-RNA< 50 copies/mL accounted 
for 86%, and with HCV-RNA> 6 millions UI/mL for 15% . Six-
ty-six percent were infected by a genotype (G) 1 (46 % subtype 
1a, 15% 1b, and 5% 1 or 1a/b), 1% by G2, 13% G3, and 
20% G4 . Cirrhosis was present in 276 patients (54%), and 
F3 in 22% . A total of 54% were naïves to HCV therapy . The 
most often selected combinations of DAA included sofosbuvir 
(SOF)/ledipasvir (56%); SOF+ simeprevir (22%), and SOF+ 
daclatasvir (14%) . Ribavirin (RBV) was employed in 36% of 
the patients, and therapy was scheduled to 24 weeks in 7% . 
Treatment results by genotype are displayed in table below . 
Adverse events (AEs) were reported by 153 patients (30%), 
and serious AEs in 22 of them (14%), mainly related to ane-
mia in patients treated with RBV . Conclusions: In a real world 
setting, this heterogeneous cohort of coinfected patients, mostly 
with an advanced liver fibrosis and non-responders to previous 
therapies, presented a rate of SVR similar to the observed in 
clinical trials .

*Two patients who stopped therapy died after withdrawal, one 
due to decompensated cirrhosis, and other to a high degree lym-
phoma . **Two patients, one G3 and other G1a/b dropped-out 
therapy on week 4 and 8 respectively but achieved SVR .
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Treatment of Chronic Hepatitis C Genotype 4 –infected 
Patients with Ombitasvir/Paritaprevir/Ritonavir Plus 
Ribavirin: Real Life Data From Saudi Arabia
Khalid A. Alswat1, Mohamed A. Babatin2, Awny A. Abdelrah-
man1, Waleed K. Al-Hamoudi1, Abdullah S. Alghamdi2, Ayman 
Abdo1, Faisal M. Sanai3; 1Medicine, Liver Disease Research Cen-
ter, College of Medicine, King Saud University, Riyadh, Saudi 
Arabia; 2Medicine, King Fahad Hospital, Jeddah, Saudi Arabia; 
3Medicine, Division of Gastroenterology, King Abdulaziz Medical 
City, National Guard Health Affairs, Jeddah, Saudi Arabia
Introduction Clinical trials have shown the efficacy of all oral 
therapy in the treatment of patients infected with hepatitis C 
virus (HCV) . HCV with genotype 4 (GT4) is the predominant 
genotype in the Middle East, and is under-represented in clin-
ical trials of new direct-acting antiviral therapy . This study 
assessed a real-world safety and efficacy of ombitasvir/pari-
taprevir/ritonavir (OBV/PTV/r) plus ribavirin (RBV) in patients 
with HCV GT4 chronic infection . Methods In this prospective 
observational cohort, we enrolled treatment naïve and -expe-
rienced HCV GT4 with or without cirrhosis for a 12 week 
treatment regimen with OBV/PTV/r + RBV from June 2015 
to March 2016 . Patients were consented to prospective data 
collection and assessed for clinical, laboratory parameters and 
adverse events every 4 weeks, and monitored as well by ded-
icated liver clinic coordinators during therapy and follow-up 
periods . Results A total of 117 adult patients with a mean age 
of 52 .8 years were enrolled, 47% were male, 64% with F3/
F4 fibrosis, and 44% were treatment-experienced to pegylated 
interferon and RBV . The mean BMI was 29 .12 (17-46) kg/m2, 
ALT 63 (8 .5-322) IU/L, AST 48 .1 (13-171 .3) IU/L, albumin 
37 .2 (23-49) g/dL, total bilirubin 9 .7 (3 .4-28) umol/L, platelets 
204 (38-471) 109/L, hemoglobin 13 .8 (10 .3-17 .4) g/dL and 
HCV RNA 2,482,469 (20,991 - 16,702,222) IU/mL . Virol-
ogy response parameters for HCV RNA 12 week post treat-
ment (SVR12) were available for 47 patients at the time of this 
analysis with SVR12 achieved in 45/47 (96%) patients . HCV 
RNA was undetectable in 44/47 (94%) patients at on-treat-
ment week 4 and in 47/47 (100%) at the end of treatment . 
The two relapsers (4%) were both cirrhotic, one was treatment 
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naïve the other was treatment experienced . Safety parame-
ters showed that most frequent side effects were fatigue in 23 
(19 .6%) patients and grade 3 and 4 anemia in 6 (5 .1%) and 
2 (1 .7%) patients, respectively . Liver decompensation occurred 
in 1 patient with a full recovery after discontinuation of therapy 
(after 6 weeks) and this patient achieved SVR12 . Treatment 
was discontinued in 1 patient and RBV dose was reduced or 
temporarily held in 6 (5 .1%) patients . Conclusions The interim 
analysis of this cohort shows that a 12-week regimen of OBV/
PTV/r + RBV is highly effective with a favorable safety profile 
among HCV GT4 patients . SVR12 rates were high in all patient 
categories regardless of the presence of cirrhosis or prior treat-
ment experience . Treatment was generally well-tolerated with 
few side effects similar to those reported in the clinical trials 
with few withdrawal rates . Final results and predictors of treat-
ment failure for the whole cohort will be presented
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Ombitasvir, Paritaprevir, Ritonavir, Dasabuvir and Rib-
avirin Pharmacokinetics in HCV-Infected Subjects with 
Chronic Kidney Disease Stage 4 (Severe Renal Impair-
ment) or Stage 5 (End-Stage Renal Disease)
Diana L. Shuster1, Rajeev M. Menon1, Bifeng Ding1, Hong Li1, Eric 
Cohen2, Daniel E. Cohen2, Sandeep Dutta1, Jiuhong Zha1; 1Clin-
ical Pharmacokinetics and Pharmacodynamics, AbbVie, North 
Chicago, IL; 2Infectious Disease Development, AbbVie, Chicago, IL
Background and Objective: The all-oral interferon-free, direct 
acting antiviral (DAA) regimens of ombitasvir (OBV) + parita-
previr (PTV) (identified by AbbVie and Enanta, coadministered 
with ritonavir [r, ritonavir]) ± dasabuvir (DSV) ± ribavirin is 
being evaluated in RUBY-I and RUBY-II, two Phase 3b studies 
in HCV genotype (GT) 1- and 4-infected cirrhotic and non-cir-
rhotic subjects with Chronic Kidney Disease (CKD) Stage 4 or 
Stage 5 (End Stage Renal Disease [ESRD]) on dialysis . Prelim-
inary pharmacokinetic (PK) data from these studies are pre-
sented . Methods: PK data from RUBY-I (N = 63) and RUBY-II (N 
= 14) were combined for analysis (N=13 for CKD Stage 4 and 
N=64 for ESRD) . Subjects received OBV/PTV/r 25/150/100 
mg once daily ± DSV 250 mg twice daily ± ribavirin 200 mg 
daily for 12 or 24 weeks . PK samples were collected from all 
subjects at study visits during treatment . Intensive PK samples 
were collected in 6 subjects with ESRD . Arterial (pre-dialyzer) 
and venous (post-dialyzer) samples were collected from 2 sub-
jects on hemodialysis . Measures of exposures, trough concen-
trations (Ctrough; 〉22-26 h post-dose for OBV, PTV, ritonavir 
and ribavirin, and 〉10-14 h for DSV), maximum concentrations 
(Cmax) and area under the concentration-time curves (AUC), 
were estimated using noncompartmental analysis . Results: 
Individual Ctrough values of DAAs, ritonavir and ribavirin for 
subjects with CKD Stage 4 or ESRD were within the range of 
values observed across Phase 3 studies in subjects with normal 
renal function or mild renal impairment . For DAAs and ritona-
vir, individual Cmax and AUC values for HCV-infected subjects 
with ESRD were within the range of individual exposures for 
HCV-infected subjects with normal renal function or mild renal 
impairment . In 2 subjects on hemodialysis, there were no clin-
ically meaningful decreases in venous (post-dialyzer) versus 

arterial (pre-dialyzer) concentrations for any of the DAAs or 
ritonavir during hemodialysis, indicating that hemodialysis 
does not contribute significantly to the elimination of DAAs and 
ritonavir . One of these 2 subjects received ribavirin and the 
ribavirin venous concentrations were 70% to 81% lower than 
the arterial concentrations, consistent with Copegus label that 
ribavirin is extracted by hemodialysis . Conclusions: Exposures 
in subjects with CKD Stage 4 and ESRD were comparable 
to those with normal renal function or mild renal impairment . 
The DAAs and ritonavir do not appear to be extracted during 
hemodialysis . These data support that no dose adjustment is 
necessary for the DAAs when administered to HCV-infected 
subjects with CKD Stage 4 or ESRD on dialysis .
Disclosures:
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Efficacy and tolerability of IFN-free direct acting anti-
virals therapy (daclatasvir and asunaprevir) in chronic 
hemodialysis patients with chronic hepatitis C
Goki Suda, Koji Ogawa, Kenichi Morikawa, Masato Nakai, 
Naoya Sakamoto; hokkaido university, Sapporo, Japan
Background: The prevalence of hepatitis C virus (HCV) infection 
in dialysis patients is high and their prognosis is poor . There-
fore, anti-HCV treatment for dialysis patients is crucial . How-
ever, until recently anti-HCV therapy was limited to interferon 
monotherapy . The HCV non-structural 5A protein (NS5A)-inhib-
itor daclatasvir (DCV) and protease inhibitor asunaprevir (ASV) 
are mainly eliminated through liver . Therefore, this combination 
therapy is not contraindicated in patients with severe renal dys-
function, including HD patients . Thus we aimed to investigated 
the efficacy and safety of DAC/ASV combination therapy in 
dialysis patients with an HCV infection . Methods: Fourty-two 
dialysis patients were treated with DAC/ASV combination ther-
apy between January 2015 and May 2016 . We included 29 
patients who were followed for more than 12 weeks after treat-
ment ended . We evaluated the 12-week sustained virologic 
response (SVR12) and safety during treatment . Results: Of the 
29 patients, 7 had compensated liver cirrhosis and 5 had the 
NS5A resistance-associated variant Y93H (NS5A-RAVs-Y93H) 
at baseline . Overall, 97% (28/29) of the patients achieved an 
SVR12, including patients with cirrhosis or NS5A RAVs . One 
patient who relapsed 4 weeks after treatment completion had 
NS3 D168E RAVs at baseline . A total of 27 patients (93%) 
completed the 24-week therapy . Two patients discontinued due 
to alanine transaminase (ALT) elevation and rash . However, 
after discontinuation, the ALT value and rash improved rapidly 
and the two patients achieved an SVR12 . Conclusions: DAV 
and ASV combination therapy for dialysis patients with HCV 
infection was highly effective and well-tolerated, even in elderly 
patients and patients with liver cirrhosis and NS5A-RAVs . This 
study was registered at the UMIN Clinical Trials Registry as 
UMIN000016355 .
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Premature Discontinuation of Direct Acting Antiviral 
(DAA) Therapy in Patients with Chronic Hepatitis C Virus 
(HCV) in Real World Clinical Practice
Jasmine M. Hanifi1, Ming V. Lin2; 1Internal Medicine, Brigham and 
Women’s Hospital, Boston, MA; 2Division of Gastroenterology, 
Hepatology and Endoscopy, Brigham and Women’s Hospital, Bos-
ton, MA
Background: In pooled data from 16 clinical trials, the treat-
ment discontinuation rate for interferon (IFN)-free DAA therapy 
was 0 .3-7 .1% . Here we quantify the degree of DAA treatment 
discontinuation and demonstrate the reasons for treatment dis-
continuation in clinical practice, with the goal of promoting 
successful real world treatment . Patients and Methods: A ret-
rospective chart review was conducted on adult patients with 
chronic HCV infection who initiated DAA therapy at Brigham 
and Women’s Hospital and Massachusetts General Hospital 
over an 18 months period . Study subjects received an IFN con-
taining (IFN+) DAA regimen or 1 of 6 IFN free (IFN-) regimens 
as per Table 1 . Data was collected from 08/2011-02/2013 
(IFN+) and 01/2014-06/2015 (IFN-) . We reviewed patient 
characteristics and courses of therapy . The primary outcome 
was the premature discontinuation rate of DAA therapy . The 
secondary outcome was the reason for therapy discontinuation . 
Results: 607 regimens were initiated . 162 regimens were IFN+ 
and 445 were IFN-, of which 144 (32 .4%) were RBV+ (Table 
1) . 85 (52 .5%) IFN+ regimens were prematurely discontin-
ued compared to 14 (3 .1%) IFN- regimens . 69 patients dis-
continued therapy due to medication side effects (58/35 .8% 
IFN+ vs . 11/2 .5% IFN-); 8 were non-adherent (7/4 .3% vs . 
1/0 .2%); 20 stopped due to virologic breakthrough or non-
response (19/11 .7% vs . 1/0 .2%) . 1 patient in each group 
stopped due to non-treatment related reasons . ANOVA in the 
IFN- group revealed a main effect of age, F(1, 260)=4 .34, 
p= .038 . Conclusions: The premature discontinuation rate for 
IFN-, all oral HCV DAA therapy is low (3 .1%), in keeping with 
clinical trial results . There was a 16-fold increased likelihood 
of therapy discontinuation with IFN+ DAA regimens . Inclusion 
of RBV in all-oral DAA regimens does not have a significant 
impact on premature therapy discontinuation . The main reason 
for therapy discontinuation in both arms was medication side 
effects .

Demographics, Treatment Outcomes and Adverse Medication 
Effects
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Sofosbuvir plus Ribavirin for difficult to treat HCV-2 : 
improved efficacy with extended treatment duration
Sara Piovesan1, Franco Capra6, Francesco P. Russo2, Liliana 
Chemello2, Luisa Cavalletto2, Cristina Rossi3, PierGirogio Scotton3, 
Carla Manuppelli4, Francesca Cattelan5, Sandro Panese5, Alberto 
Zanetto2, Patrizia Burra2, Donatella Ieluzzi6, Veronica Paon6, Mar-
tina Felder7, Giada Carolo6, Antonio Carlotto8, Elke M. Erne9, Sal-
vatore Lobello11, Chiara Roni10, Giovanna Scroccaro10, Alfredo 
Alberti1; 1DMM, University of Padova, Padova, Italy; 2University of 
Padova, Padova, Italy; 3Ospedale Treviso, Treviso, Italy; 4Osped-
ale Belluno, Belluno, Italy; 5Ospedale Venezia Mestre, Venezia, 
Italy; 6University of Verona, Verona, Italy; 7Azienda Ospedaliera 
Bolzano, Bolzano, Italy; 8Ospedale Santorso, Santorso, Italy; 
9Azienda Ospedaliera Padova, Padova, Italy; 10Regione Veneto, 
Venezia, Italy; 11Ospedale S Antonio, Padova, Italy
Sofosbuvir plus Ribavirin (SOF/RBV) is standard of care for 
HCV-2 infected patients but SVR rates have been reported as 
suboptimal when the 12 weeks regimen is given to the most 
difficult to treat patients with advanced liver disease and/or 
comorbidities . We have here analysed SVR rates in a large 
cohort of difficult to treat HCV-2 patients receiving SOF/RBV 
for 12 to 24 wks in real-life clinical practice in Italy . 296 
HCV-2 patients (147 males/149 females, mean age 66 .4 + 
10 .7 years, 199 Naives and 97 with previous failures with 
PEG-IFN and RBV) were studied . 73% had cirrhosis (including 
89% Child A, 10 % Child B and 1% Child C) and 42% had 
comorbidities (including 33% with Diabetes, 10% with Obe-
sity, 59% with a Cardiovascular disease) . Patients were treated 
with SOF/RBV for 12 (31%) or 16 (23%) or 20 (12%) or 24 
(34%) wks according to the Treater’s decision . SVR rates were 
then assessed at week 12 after stopping therapy . 3 patients 
with Child B and 1 with Child C cirrhosis died during (week 8 
and week 16) or after therapy for liver decompensation, includ-
ing 1 with SVR12 . Therapy was stopped prematurely in 3% 
and 15% additional cases of SAE were observed . RBV dose 
was reduced in 26 .4% of treated patients, and 6% received 
erithropoietin and/or blood transfusion . Among patients who 
completed therapy, 91% achieved SVR12, with 9% relapse 
rate . SVR12 rates were 88 .8% with 12 wks of therapy, 88 .4% 
with 16 wks 87 .5% with 20 wks and 95 .2% with 24 wks . 
The corresponding figures for cirrhotic patients were 83 .3%, 
87 .5%, 87 .5% and 91 .7% . Independently of treatment dura-
tion, SVR12 rate was 92% in Child A and 78% in Child B/C 
cirrhosis . No statistically significant differences in SVR12 were 
observed in relation to previous treatment (naïve 93%, experi-
enced 90%) or presence of absence of Diabetes (92% vs 91%) 
Obesity (98% vs 90%) or CVD ( 91% vs 88%) . Patients aged 
> 70 years had excellent SVR12 rate (94%) . SVR rates were 
similar in patients with (90%) or without (92%) RBV reduction 
and mean daily doses of RBV were similar in patients with 
(12 .1+2 .8 mg/Kg) or without (12 .5+2 .4 mg/Kg) SVR12 . 11% 
of patients treated for 24 wks received < 8mg/kg/day and 4% 
< 6mg/Kg/day of RBV and achieved SVR12 . Conclusion: In 
difficult to treat HCV-2 patients, treatment prolongation up to 
24 wks may optimise SVR rates and may be more important 
than adherence to adequate RBV doses . However, even with 
such strategy patients with Child B/C cirrhosis have suboptimal 
virological response .
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Efficacy and safety of the currently recommended reg-
imens with direct acting antiviral(s) (DAA) in the treat-
ment of chronic hepatitis C (CHC) patients in clinical 
practice. A Greek multicenter real-life cohort study.
George V. Papatheodoridis1, Andreas Kapatais2, Ioannis Gou-
lis3, Ioannis S. Elefsiniotis4, Jiannis Vlachogiannakos1, Spilios 
Manolakopoulos5, George N. Dalekos6, John Koskinas5, Stylianos 
Karatapanis7, Ioannis Ketikoglou5, Melanie Deutsch5, Emanuel K. 
Manesis8, Vassilios A. Sevastianos9, Maria J. Schina10, Christos K. 
Triantos11, Evangelos Cholongitas3, Maria-Vasiliki Papageorgiou1, 
Emmanouil Sinakos3, Theofanie Karaoulani2, Argyro Koukou-
fiki3, Eftychia Evangelidou4, Dimitrios Karagiannakis1, Anastasia 
Kourikou5, Eirini I. Rigopoulou6, Maria Tampaki5, Georgios Ntets-
kas7, Theodoros Voulgaris9, Chrysostomos Tsolias11, Panagiota 
Ioannidou1, Evangelos Akriviadis3; 1Department of Gastroenterol-
ogy, National & Kapodistrian University of Athens, Laiko General 
Hospital, Athens, Greece; 2General Hospital Nikaia-Piraeus Agios 
Panteleimon, General Hospital of Western Attica Agia Varvara, 
Piraeus, Greece; 34th Internal Medicine Department, Aristotle Uni-
versity of Thessaloniki, Hippokratio Hospital, Thessaloniki, Greece; 
4University Department of Internal Medicine-Hepatogastroenterol-
ogy Unit, General and Oncology Hospital of Kifisia Agioi Anar-
gyroi, Athens, Greece; 52nd Department of Internal Medicine, 
National & Kapodistrian University of Athens, Hippokratio General 
Hospital, Athens, Greece; 6Department of Medicine and Research 
Laboratory of Internal Medicine, School of Medicine, University of 
Thessaly, Larissa, Greece; 71st Dept of Internal Medicine, General 
Hospital of Rhodes, Rhodes, Greece; 8Liver Unit, Euroclinic SA, 
Athens, Greece; 94th Department of Internal Medicine, Evangelis-
mos General Hospital, Athens, Greece; 103rd Department of Inter-
nal Medicine, Evangelismos General Hospital, Athens, Greece; 
11Gastroenterology Department, University Hospital of Patras, 
Patras, Greece
Background/Aim: DAA regimens have been increasingly used 
over the last two years, since they were shown to be very effec-
tive and safe in several phase III trials . However, real-world 
data are relatively limited coming from few countries . In this 
ongoing multicenter cohort study involving most of the Greek 
tertiary liver centers, we assessed the efficacy and safety of 
the currently recommended DAA regimens in the treatment of 
CHC patients (pts) . Methods: We included all CHC pts who 
have been treated with the currently recommended by AASLD 
DAA regimens in 11 liver centers throughout Greece . Pts ful-
filled the national criteria for treatment reimbursement with 
DAA [F3 experienced, F4, decompensated cirrhosis (Ci), liver 
transplantation, severe extrahepatic manifestation] . Efficacy 
was estimated by SVR12 and SAEs were reported for all pts 
who received ≥1 drug dose . Results: In total, 603 patients 
(males:58%, age 57±11 years, BMI 27±15 kg/m2) were 
included (GT1a: 11%, GT1b: 35%, GT2: 5%, GT3: 24%, GT4: 
24%, GT5: 1%) . The severity of liver disease was F0-F2 in 5%, 
F3 in 21%, F4 in 64% and decompensated Ci in 10% of pts . 
Most pts (67%) were treatment-experienced [(peg)IFNa±RBV: 
72%, peg-IFNa+RBV+BOC/TPV 15%, SOF based regimens 

13%] . SOF+SMV±RBV, SOF+DCV±RBV, SOF/LDV±RBV or 
3D±RBV were given in GT1, SOF+RBV±pegIFNa or SOF+D-
CV±RBV in GT2/3, SOF+RBV±pegIFNa, SOF+SMV±RBV, 
SOF+DCV±RBV, SOF/LDV±RBV or 2D+RBV in GT4 and SOF(/
LDV)+RBV in GT5 pts . At the time of analysis, SVR12 data were 
available for 410 (68%) pts . SVR was achieved in 362 (88%) 
pts and was lower in GT3 (70/79 or 79%) than non-GT3 
cases (292/321 or 91%, P=0 .003) and in those with decom-
pensated cirrhosis (34/45 or 76%) than with F4 (232/261 or 
89%) or F0-3 fibrosis (96/104 or 92%) (P=0 .012) . SVR rates 
were not affected by the DAA regimen or therapy duration (12 
vs 24 weeks) . Logistic regression analysis showed that lower 
SVR rate was independently associated with GT3 (OR:0 .34, 
95% CI:0 .14-0 .84; P=0 .019), decompensated Ci (OR:0 .33, 
95% CI:0 .14-0 .78; P=0 .012) and treatment with SOF+RBV 
(OR=0 .29, 95% CI:0 .09-0 .95; P=0 .041), but not with therapy 
duration . SAEs of any type were observed more frequently with 
pegIFNa+RBV+SOF (14%) and in pts with decompensated Ci 
(15%) than in those with F0-F4 CHC treated with IFNa free reg-
imens (3 .5%) (P<0 .001) . DAA therapy was discontinued early 
in 1 .6% of pts . Conclusions: In our real-world cohort including 
mostly treatment experienced CHC pts with advanced liver 
disease, almost all currently recommended DAA regimens were 
safe and effective offering high (>90%) SVR rates in all pts 
except those with GT3 and/or decompensated Ci who require 
better therapeutic options .
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Comorbidities, Co-medication and Potential Drug to 
Drug Interactions in Chronic Hepatitis C Patients (CHC): 
Implications for Adequate HCV Treatment Selection – 
Data from a large transversal study in Germany and 
France
Stefan Christensen1, Xavier Ansolabehere2, Nadia El Mouaddin2, 
Karel Kostev3; 1Center for Interdisciplinary Medicine (CIM) Infec-
tious Diseases, Muenster, Germany; 2IMS Health France, Paris, 
France; 3IMS Health Germany, Frankfurt, Germany
Background: With direct-acting antiviral agents (DAAs) for 
chronic hepatitis C (CHC), increasing number of patients are 
treated and cured . However, there is evidence of differential 
levels of potential for drug-drug interactions (DDIs) and contra-
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indications (CI) with DAAs, which are important for selecting 
available and upcoming treatments . Objective: To investigate 
prescription of co-medications with potential DDIs and CI with 
DAAs and describe co-morbidities for CHC patients in Ger-
many and France . Methods: This cross-sectional study analysed 
electronic patient records from general practice and gastroen-
terologists in Germany and France between 01/2012 and 
12/2015 . Inclusion criteria was CHC ICD-10 diagnosis code 
and follow-up ≥1 year before last consultation date . Diagnoses 
and prescriptions were analyzed for 12 months before the last 
consultation date . Co-morbidities were analyzed using ICD-
10 codes . Co-medications with DDI potential for DAAs were 
obtained from an established DDI database www .hep-drugin-
teractions .org/ Results: 3610 patients met the inclusion crite-
ria (84% and 16% from Germany and France respectively) . 
42% were females; mean age was 52 .4 and 57 .3 years for 
German and French cohorts respectively . 29 .5% were ≥ 60 
years old . Overall, the proportion of patients with potential CI 
for each DAAs was found to be 2 .2% for Ledipasvir/Sofosbu-
vir (LDV/SOF), 2 .4% for Sofosbuvir+Daclatasvir (SOF+DCV), 
3 .9% for Grazoprevir/Elbasvir (GZR/EBV), 5 .6% for Sofos-
buvir+Simeprevir (SOF+SMV), and 15 .5% for Ombitasvir/
paritaprevir /ritonavir+dasabuvir (OBV/PTVr+DSV) . Conclu-
sion: Results suggest frequent use of CI co-medications with 
DDI potential among real world CHC patients . Prevalence 
of CI co-medication increases with age and varies by DAA . 
Understanding each treatment’s DDI profile, and comorbidities 
and co-medications of the HCV population will help inform 
treatment decisions, based on potential risks and benefits of 
available CHC therapies, potentially allowing more patients to 
qualify for antiviral treatment .

Figure 1: Patients with potential CI co-medication per DAA
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Maximizing access to HCV treatment with direct-acting 
antiviral agents for uninsured patients in the United 
States
Andres F. Carrion1, Melissa Flores2, Jose L. Gonzalez Martinez1, 
Roberta Romero1, Marc J. Zuckerman1; 1Department of Medicine, 
Division of Gastroenterology and Hepatology, Texas Tech Uni-
versity Health Sciences Center, El Paso, TX; 2University Medical 
Center, El Paso, TX
BACKGROUND: Direct-acting antiviral agents (DAAs) revo-
lutionized treatment of hepatitis C virus (HCV) infection; nev-

ertheless, high cost remains a critical barrier to access these 
highly effective therapies, particularly for uninsured patients . 
We sought to evaluate the effectiveness of assigning a ded-
icated member of the liver team to help uninsured patients 
navigate patient-assistance programs (PAP) of pharmaceutical 
companies and obtain antiviral therapy . METHODS: This was 
a retrospective study using the HCV treatment database at a 
tertiary referral center . Patients were enrolled in the county 
hospital healthcare discount program, which provides access 
to clinical visits, laboratory and imaging testing at discounted 
prices . This program does not cover any cost associated with 
antiviral therapy . Data for all uninsured patients prescribed 
antiviral therapy with DAAs were analyzed . RESULTS: Ninety 
four uninsured patients with chronic HCV infection were pre-
scribed antiviral therapy with DAAs from January 2014 to May 
2016 . Choice of DAA regimens was at the discretion of the 
treating physician and according to HCV genotype, presence 
of hepatic decompensation and or renal dysfunction . All pre-
scriptions for DAAs along with supporting information were 
submitted to PAP of individual pharmaceutical companies by 
a single dedicated member of the liver team . Antiviral therapy 
with DAAs was obtained for 94 (100%) of uninsured patients: 
sofosbuvir/ledipasvir 52%, sofosbuvir/ribavirin 19%, simepre-
vir/sofosbuvir 17%, paritaprevir/ritonavir/ombitasvir/dasabu-
vir 8%, sofosbuvir/daclatasvir 3%, and elbasvir/grazoprevir 
1% . Minor issues with the initial PAP applications were encoun-
tered in 34% of cases but were readily resolved with help from 
the dedicated member of the liver team . The main clarifications 
requested were with regards to proof of income (17%) and 
proof of address (12%) . The median time from submission of 
the applications to approval of DAAs was 7 days (range 0 to 
379 days) . Sustained virological response was achieved in 
99% of patients; one patient had to change antiviral regimen 
during treatment due to a severe adverse event but achieved 
SVR and only one patient did not achieve SVR as she passed 
away with acute on chronic liver failure during treatment . 
CONCLUSION: access to DAAs for uninsured patients with 
HCV infection can be achieved through dedicated personnel to 
help patients and their families navigate applications for PAP 
of various pharmaceutical companies . This type of methods to 
overcome inaccessibility to DAAs for uninsured patients should 
be widely used, as SVR is associated with improvements in 
major patient-related outcomes .
Disclosures:
Andres F . Carrion - Advisory Committees or Review Panels: Gilead; Speaking 
and Teaching: BMS, Alexion, Intercept, Merck
Roberta Romero - Advisory Committees or Review Panels: BMS; Speaking and 
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Exposure to sofosbuvir and daclatasvir is unchanged in 
liver transplant patients on cyclosporine or tacrolimus 
based immunosuppression
Lauriane Goldwirt1, Aurélie Barrail-Tran2, Claire Laforest3, Hélène 
Danjou3, Thibaut Gelé2, Jérôme Dumortier4, Vincent Leroy5, Rodol-
phe Anty7, Georges-Philippe Pageaux6, Jean-Charles Duclos-Val-
lee8, Anne-Marie Taburet2, Audrey Coilly8,9; 1Pharmacology 
Department, Assistance Publique des Hopitaux de Paris, Paris, 
France; 2Paris Sud Univ Hosp, Bicêtre Hosp, AP-HP, Le Krem-
lin-Bicêtre, France; 3Pontchaillou Hosp, Rennes Univ Hosp, Rennes, 
France; 4Edouard-Herriot Hosp, HCL, Lyon, France; 5Albert-Mi-
challon Hosp, Grenoble Univ Hosp, Grenoble, France; 6Saint-Eloi 
Hosp, Montpellier Univ Hosp, Montpellier, France; 7Archet Hosp, 
Nice Univ Hosp, Nice, France; 8Paul-Brousse Hosp, AP-HP, Paris 
Sud Univ Hosp, Villejuif, France; 9DHU Hepatinov, Villejuif, France
Background HCV recurrence is a main complication following 
liver transplantation (LT) impacting graft and patient survival . 
The recent approval of IFN-free regimen using direct antiviral 
agents (DAA) has radically changed the management of liver 
transplant recipients . However, the optimal strategy remains to 
be determined . The aim of this study was to assess the drug-
drug interaction and tolerance between immunosuppressive 
therapy and DAA, sofosbuvir (SOF) and daclatasvir (DCV) . 
Methods The ANRS CO23 CUPILT study is a prospective cohort 
including currently 699 patients (pts) with HCV recurrence and 
treated with 2nd generation DAA . Sixty-seven pts treated with 
SOF + DCV ± ribavirin (RBV) between Jul . 2013 and Nov . 
2015 were included in this pharmacokinetic substudy . Patients 
should be on stable tacrolimus or cyclosporine–based immuno-
suppressive therapy at DAA initiation . Blood samples collected 
at week 2, 4, 12 and 24 were used to assay SOF, SOF main 
metabolite GS331007 and DAC using a validated LC-MS/MS 
method . Variation of quality controls inserted in all analytical 
runs were <15% . All results are expressed as mean and SD . 
Results This substudy enrolled 67 liver recipients (male: 79%, 
mean age 57 .4 ± 7 .7 years), with an active HCV recurrence 
(G1: 51, G3: 9, G4: 7), in 14 centers . Treatment duration 
was 24 weeks (wk) in 92 .5% of pts . RBV was given in 35 
(52%) pts . All pts received cyclosporine (26%) or tacrolimus 
(74%) . At baseline, HCV viral load, GGT, creatinine clearance 
and hemoglobin levels were 6 .4 ± 0 .7 log10 IU/mL, 447 .4 
± 743 .8 IU/L, 73 .3 ± 30 .7 mL .min-1 and 13 .4 ± 2 .2 g/dL 
respectively . Concentrations of DAA were measured at least 
once in all patients . One hundred forty five blood collections 
were assayed during DAA treatment, with an average 2 .5 
samples per patient . Intra-individual variability over the fol-
low-up was 19% for SOF, GS331007 and 33% for DAC . SOF 
and GS331007 trough concentrations (99 blood collections) 
were 1 .0 +- 1 .5 ng/mL and 643 .4 ± 406 .9 ng/mL, respec-
tively . Though a 40% increase in DAC exposure was expected 
when co-administrated with cyclosporine, no difference in DAC 
trough concentrations was observed: 619 .0 ± 578 .4 ng/mL in 
cyclosporine treated patients (n=8) and 444 .3 ± 498 .4 ng/mL 
in tacrolimus treated patients . Conclusion SOF, GS and DCV 
concentrations in liver transplant patients were in the range of 
previously published study whether patients were on tacrolimus 
or cyclosporine based immunosuppressive therapy
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Response to Direct Acting Antivirals in African American 
Liver and Kidney Transplant Recipients with Genotype 1 
Hepatitis C Infection
Heather S. Snyder1,5, Kiran Joglekar4, Sanjaya K. Satapathy3,2, 
Humberto C. Gonzalez3,2, Satheesh Nair3,2; 1Methodist University 
Hospital, Memphis, TN; 2Surgery, University of Tennessee Health 
Science Center, Memphis, TN; 3Surgery, Methodist University Hos-
pital Transplant Institute, Memphis, TN; 4Internal Medicine, Univer-
sity of Tennessee Health Science Center, Memphis, TN; 5Clinical 
Pharmacy, University of Tennessee Health Science Center, Mem-
phis, TN
BACKGROUND: African Americans have more severe recurrent 
hepatitis C and have a lower survival after liver transplanta-
tion compared to non-African Americans . African American 
patients also experienced lower treatment response rates to 
pegylated interferon-based therapies . Treatment with direct 
acting antivirals (DAAs) agents, however, has led to a higher 
rate of response in many HCV patients . Unfortunately, Afri-
can Americans are generally underrepresented in large clini-
cal trials with DAAs, particularly in those evaluating outcomes 
in solid organ transplant recipients . We aim to evaluate the 
SVR rates among African American liver and kidney transplant 
recipients who were treated for HCV with the newer DAAs in 
a single center study . METHODS: We identified 41 African 
American adult liver and kidney transplant recipients (mean 
age 56±6 yrs, 15 females) treated for GT1 HCV infection with 
a DAA regimen . 25 patients received only liver transplant, 13 
only kidney transplant and 3 had simultaneous liver and kidney 
transplants . 30 patients were GT1a and 11 were GT1b . 17 
(42%) had HCV RNA levels >6 million IU/ml . 23 patients were 
treatment naïve, 17 treatment experienced with interferon, and 
1 was a DAA failure . 6 patients were cirrhotic and 2 were 
Child’s B . 12 patients received SIM/SOF/RIBA, 10 received 
SOF/LED/RIBA, 15 received SOF/LED, and 4 received SIM/
SOF . Ribavirin was not used if they had baseline hemoglobin 
less than 10 gm/dL (14%) or if they were treatment naïve with 
no advanced fibrosis . The primary endpoint was sustained viro-
logic response at 12 weeks after the end of treatment (SVR12) . 
RESULTS: Of the 41 patients, 36 patients have HCV RNA levels 
available at 12 weeks after treatment . 1 patient on SOF/LED 
stopped treatment at 4 weeks due to gastroesophageal reflux, 
1 patient expired during treatment, 1 patient (fibrosing choles-
tatic HCV) died after treatment but HCV RNA was not drawn 
at 12 weeks after treatment . HCV RNA levels at 12 weeks is 
pending in 2 patients . The SVR12 rate in an ITT analysis is 
87% (36/41) and per protocol analysis SVR is 100% (36/36) . 
9 patients (22%) had more than 2 gram drop in hemoglobin 
from baseline, and most of them were on ribavirin . Ribavirin 
was stopped in 3 patients on SIM/SOF/RIBA for hemoglobin 
levels under 8 gm/dL . All patients were on tacrolimus-based 
immunosuppression and there were no episodes of acute cel-
lular rejection . The two deaths were unrelated to HCV treat-
ment . CONCLUSION: Treatment of HCV with the newer DAAs 
provided high rates of sustained virologic response in African 
American liver and kidney transplant recipients on immuno-
suppression. Per protocol SVR was 100% across different treat-
ment regimens.
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Ledipasvir-Sofosbuvir for the treatment of Hepatitis C 
Virus Genotype 1 and 4 Post Renal Transplantation 
Faisal A. Abaalkhail1,2, Waleed K. Al-Hamoudi1, Mohammed Al 
Sebayel1, Ahmed Aljedai1, Hany Elbeshbeshy1, Aziza A. Ajlan1, 
Hussein A. Elsiesy1,2; 1king faisal specialist hospital, Riyadh, Saudi 
Arabia; 2Alfaisal Unviersity, Riyadh, Saudi Arabia
Background:  Hepatitis C virus infection is a major cause of liver 
cirrhosis, hepatocellular carcinoma (HCC), and is the leading 
indication for liver transplantation worldwide .The prevalence 
of HCV in hemodialysis patients in Saudi Arabia is 15-18%, 
which would reflect the high prevalence of HCV after renal 
transplantation . Traditionally, Interferon and ribavirin use fol-
lowing renal transplantation carries an increased risk of graft 
loss due to rejection . Immunosuppression post renal transplan-
tation dramatically increases the risk of HCV disease progres-
sion to cirrhosis, fibrosing cholestatic hepatitis or liver failure . 
Furthermore, HCV also negatively impacts renal graft survival . 
Thus, prevention and management of HCV infection post renal 
transplant is an essential matter . Antiviral treatment in renal 
transplant patients is challenging and data is limited . Aim:  To 
evaluate the safety and efficacy of Ledipasvir-Sofosbuvir (LDV/
SOF) treatment in post renal transplant patients infected with 
HCV genotype 1 and 4 . Method:  This is a prospective single 
arm observational study that included all adult HCV infected 
patients Post renal transplantation with stable graft function and 
Creatinine Clearance (CrCl) >30 mL/min in our center . Patients 
received LDV/SOF (90mg-400mg) once daily for 12 weeks 
with or without Ribavirin (RBV), depending on the fibrosis score 
and previous treatment experience . Response was defined as 
an undetectable HCV RNA level 12 weeks post treatment (SVR 
12) . Results: 22 patients with HCV infection post renal trans-
plant were treated in our center . 20 patients (91%) were treat-
ment naïve . 11 patients were genotype 4 (50%), 9 genotype 
1a (40%) and 2 genotype 1b (9%) . 7 patients were cirrhotic 
(32%), 4 patients had a fibrosis score of ≤ 2 (18%) and 11 
had a Fibrosis score of 3 (50%) . 4 patients (18%) received 
ribavirin . Week 4 HCV PCR was negative in 19 out of 20 
patients (95%) . Up to date 15 patients completed the treatment 
period including 9 patients who had their SVR 12 results eval-
uated . SVR12 was achieved in all 100% (7/7 genotype 4 and 
2/2 genotype 1) patients with no reported treatment failure 
or relapse . There was no minor or major treatment related 
adverse effects . Renal function remained stable during and 
after treatment with no renal graft deterioration . The over all 
SVR12 was 100% . Conclusion:  Ledipasvir-Sofosbuvir is an 
effective and safe treatment option for patients with HCV infec-
tion genotype 1 and 4 in the post renal transplant setting .
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Impact of HCV Therapy with Direct-Acting Antivirals on 
Lipid Profiles 
Pooja Dharwadkar2, Henning Drechsler1,2, Marcus Kouma1, Geri 
Brown1,2, Roger Bedimo1,2; 1Medicine, VA North Texas Health 
Care System, Dallas, TX; 2Medicine, University of Texas Southwest-
ern Medical Center, Dallas, TX
Background: Chronic hepatitis C infection (HCV) is associated 
with significant decreases in median lipid levels: low-density 
lipoproteins (LDL-c) and triglycerides (TG) . Potential mechanisms 
include interactions between lipid metabolism and HCV life-cy-
cle, HCV-associated inflammation or hepatic fibrosis/cirrhosis . 
Limited data suggest that interferon-based HCV therapy results 
in increased lipid levels . It is unclear whether HCV therapy with 
direct acting antivirals (DAA) alters lipid profiles, and whether 
the DAA effect on lipids is correlated with changes in hepatic 
synthetic function or fibrosis scores (FIB-4) Methods: We eval-
uated HCV-infected patients who had achieved a sustained 
virological response (SVR) to DAA therapy between 01/2014 
until 10/2015 at the VA North Texas Health Care System . We 
tabulated low-density lipoproteins (LDL-c), triglycerides (TG), 
albumin and platelet levels as well as[DoVA1] FIB-4 scores at 
baseline (BL) until 1-year after end of DAA (1y) and analyzed 
changes and correlations using Wilcoxon signed rank test and 
Spearman’s rho, respectively . Results: A total of 94 consecutive 
HIV-negative HCV patients (78% genotype 1) were included 
in the analyses: 93% received sofosbuvir-based therapy, 87% 
for 12 weeks . Median BL HCV viral load (VL) was 6 .4 log 
copies/mL, inter-quartile range (IQR): 6 .0-6 .7 . Median age 
was 61 years (IQR 58-65), 95% were male, the median BL 
LDL was 78 mg/dL (IQR 58-111), and median BL FIB-4 score 
was 4 .77 (IQR 3 .27-7 .47) . Seventeen patients took statins at 
DAA initiation . BL LDL-c and BL VL were inversely correlated 
(r=-0 .28, p=0 .009) while BL LDL-c and BL FIB-4 scores were not 
(p=0 .46) . After DAA initiation, median FIB-4 scores declined: 
-1 .8 at 1y (IQR -0 .6 to -3 .3, p<0 .001) and median albumin 
and platelet levels increased (3 .6 g/dL vs 3 .9 g/DL, p<0 .001 
and 124K versus 137K, p< 0 .001) . Median LDL-c increased: 
[DoVA2] +25 mg/dL at 1y (IQR 6-38, p<0 .001) and [HD3] 
LDL-c and FIB-4 changes were inversely correlated (r=-0 .35; 
p=0 .046) . Conclusion: BL LDL-c was correlated with BL HCV 
viremia, but not with BL FIB-4 . However, HCV therapy with 
DAAs results in significant increases in LDL-c levels, which were 
inversely correlated with improvements in FIB-4 . Improvement 
in FIB-4 might be a reflection of recovery of liver synthetic func-
tion as well as fibrosis .
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Effects of interferon-free treatment on serum cholesterol 
levels are different between the two sofosbuvir-based 
regimens in chronic HCV-infected patients
Naohiko Masaki1, Masaaki Korenaga1, Mikio Yanase2, Yui-
chi Nozaki2,3, Shintaro Mikami2, Yoshihiko Aoki1, Masa-
toshi Imamura4, Kazumoto Murata1, Tatsuya Kanto1, Masashi 
Mizokami1; 1The Research Center for Hepatitis and Immunology, 
National Center for Global Health and Medicine, Ichikawa, Japan; 
2Department of Gastroenterology, National Center for Global 
Health and Medicine, Tokyo, Japan; 3Department of Cellular and 
Molecular Physiology, Yale University School of Medicine, New 
Haven, CT; 4Department of Gastroenterology and Hepatology, 
Kohnodai Hospital, National Center for Global Health and Medi-
cine, Ichikawa, Chiba, Japan
Background: It has been reported that sofosbuvir and ribavirin 
(SOF+RBV) therapy increased serum LDL levels and particle 
size as early as 4 weeks of therapy in chronic genotype (Gt)-1 
or Gt-2 HCV-infected patients, and an altered balance of lipo-
genesis following removal of lipid metabolism perturbation 
induced by HCV was proposed as its mechanism . However, 
whether this phenomenon could be confirmed, irrespective 
of treatment regimens or liver fibrosis stages, has never been 
investigated . Aim: To explore the effects of SOF+Ledipasvir 
(LDV) or SOF+RBV on serial changes of serum cholesterol levels 
(Total-C, LDL-C, HDL-C) and to attempt to predict the respon-
siveness . Methods: The patients who completed 12 weeks of 
SOF+LDV for Gt-1 or SOF+RBV for Gt-2 and received at least 
8 weeks of follow-ups were enrolled . The patients treated with 
statins were excluded . At pretreatment, measurements of body 
mass index (BMI) and liver stiffness (FibroScan®) were per-
formed . Serum Total-C, LDL-C, HDL-C and HCV RNA (RT-PCR) 
were serially determined at week 0, 2, 4, 8, 12 during treat-
ment and at week 4, 8, 12 after cessation of treatment . ΔTo-
tal-C and ΔLDL-C (at week 4 from baseline) were calculated 
and compared between chronic hepatitis (CH) and liver cir-
rhosis (LC) . Decision tree analysis was performed to determine 
the predicting factors for the higher response . Results: Seven-
ty-three patients were registered (66±12 y .o .; M/F = 26/47; 
CH/LC) = 49/24; SOF+LDV/SOF+RBV = 56/17) . SOF+LDV 
increased serum Total-C and LDL-C levels in CH and serum 
Total-C levels in LC, within 4 weeks of therapy, significantly 
earlier than SOF+RBV . In CH, ΔTotal-C and ΔLDL-C were sig-
nificantly higher in SOF+LDV than in SOF+RBV (39 ± 21 vs 
1 ± 18 mg/dL, P0 .001 and 38 ± 17 vs −1 ± 13 mg/dL, 
P0 .001, respectively), while in LC, no difference between the 
two regimens . However, in each regimen, ΔTotal-C and ΔLDL-C 
were not statistically different between CH and LC . The determi-
nants for the higher response over the median value of ΔTotal-C 
(33 .0 mg/dL) and ΔLDL-C (25 .0 mg/dL) were treatment regi-
mens (SOF+LDV, P0 .001) and lower BMI (%25 .24, P = 0 .002) 
for the former, and treatment regimens (SOF+LDV, P = 0 .001) 
and lower baseline LDL levels (%125 mg/dL, P = 0 .008) for 
the latter . Conclusions: Rapid increases in serum Total-C and 
LDL-C levels were demonstrated in patients who were treated 
with SOF+LDV for Gt-1 HCV, and in more favorable metabolic 
conditions . This phenomenon might be unaffected by liver fibro-
sis stages, and unrelated to the supposed mechanism of viral 
interference with de novo lipogenesis per se, since 95% of 
the patients could achieve disappearance of serum HCV RNA 
within 4 weeks of therapy .
Disclosures:
The following people have nothing to disclose: Naohiko Masaki, Masaaki 
Korenaga, Mikio Yanase, Yuichi Nozaki, Shintaro Mikami, Yoshihiko Aoki, 
Masatoshi Imamura, Kazumoto Murata, Tatsuya Kanto, Masashi Mizokami
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Non-adherence is the most important risk factor for 
ledipasvir/sofosbuvir HCV treatment failure in the real 
world
Dost Sarpel1, Isaac Wasserman2, Alyssa L. Trochtenberg2, Kian 
Bichoupan1, David P. Del Bello1, Ponni V. Perumalswami1, Aly-
son Harty3, Daniel S. Fierer4, Michael P. Mullen4, Douglas T. 
Dieterich1, Andrea D. Branch1; 1Liver Diseases, Icahn School of 
Medicine at Mount Sinai, New York, NY; 2Icahn School of Med-
icine at Mount Sinai, New York, NY; 3Institute of Liver Medicine, 
Mount Sinai Hospital, New York, NY; 4Infectious Diseases, Icahn 
School of Medicine at Mount Sinai, New York, NY
Background: Ledipasvir/sofosbuvir (LDV/SOF) fixed-dose com-
bination is approved for treatment of chronic hepatitis C virus 
(HCV) genotypes 1, 4, 5, and 6 . Sustained virologic response 
(SVR) rates are 94-98% for both treatment naïve and experi-
enced genotype 1 HCV-infected patients with or without cir-
rhosis in clinical trials and 91-97% in real world practice . As 
more patients are treated, the population of patients who fail 
LDV/SOF is growing . Information about risk factors for fail-
ure may improve future management . Objective: To investigate 
non-adherence and other risk factors for LDV/SOF treatment 
failure . Methods: Demographic, virologic and clinical data 
were collected through post treatment week (PTW) 24 on all 
adult patients with chronic HCV infection who failed LDV/SOF 
between November 2014 and March 2016 at Mount Sinai . 
Adherence was addressed by patient self-report to provider . 
Non-adherence was defined as missing at least 7 doses of 
LDV/SOF . Case patients were compared to a convenience 
sample of (n=101) contemporaneously treated patients who 
achieved SVR12 . Univariable analysis was conducted using 
chi-squared test to identify factors associated with LDV/SOF 
failure . Results: Treatment failed in 39 patients; 85% (n=33) 
were male, the mean age was 59 years (range 34-80) . Nearly 
all (n=36) had genotype 1 HCV (25 had 1a, ten had 1b, and 
one had 1l), eleven (28%) had HIV co-infection and 19 (49%) 
had liver cirrhosis . Intended treatment duration was 12 weeks 
in 30 (77%), 24 weeks in four (10%), and eight weeks in five 
(13%) . During therapy, 34 (87%) had undetectable HCV viral 
load, while four never became viral load negative, despite a 
≥ 4-log reduction . No patients had HCV breakthrough . Ten 
patients (26%) missed ≥ 7 doses, due to not taking medication 
as prescribed (n=4), hospitalization (n=3), loss of medication 
(n=1), failure to refill medication (n=1), and side effects (n=1) . 
Treatment failure was associated with non-adherence [Odds 
Ratio (OR) 19 .6, 95% Confidence Interval (CI) 3 .87-99 .28], 
male sex (OR 4 .52, 95% CI 1 .87-10 .91) and Black race (OR 
3 .26, 95% CI 1 .14-9 .30) . Conclusion: LDV/SOF has a high 
SVR rate, but has failed in a growing number of patients as 
more HCV infected patients are treated . Missing ≥ 7 doses 
(non-adherence) was the single most important risk factor for 
treatment failure in our study . Our findings underscore the need 
for providers to clearly communicate dosing information and 
to ensure that patients have access to an uninterrupted supply 
of medication . Pre-treatment adherence counseling and a pill 
bottle monitoring system may also improve SVR rates .
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Dynamics of AFP in cirrhotic patients with virological 
response following 3D therapy and severe necro-in-
flammation at Fibromax
Speranta Iacob1, Liana Gheorghe1,2, Anca Trifan3, Carol Stan-
ciu3, Roxana Sirli4, Ioan Sporea4, Raluca Lupusoru4, Cristina 
Cijevschi3, Victoria Arama5,2, Ciprian Brisc6, Ion Rogoveanu7, 
Razvan Iacob1,2, Cristian Gheorghe1,2; 1Gastroenterology and 
Hepatology Center, Fundeni Clinical Institute, Bucharest, Romania; 
2UMF Carol Davila, Bucharest, Romania; 3Department of Gastro-
enterology, “Gr. T. Popa” University of Medicine and Pharmacy, 
Iasi, Romania; 4Gastroenterology and Hepatology, University of 
Medicine and Pharmacy Timisoara, Timisoara, Romania; 5”Prof 
Dr Matei Bals” National Institute of Infectious Diseases, Bucharest, 
Romania; 6Gastroenterology Clinic, University of Oradea, Ora-
dea, Romania; 7Clinic Gastroenterology Hepatology, University of 
Medicine and Pharmacy, Craiova, Romania
Background: Hepatitis C virus (HCV)-infected patients with 
Child A cirrhosis who achieve viral eradication with interfer-
on-free regimens can still develop hepatocellular carcinoma 
(HCC) and require liver transplantation . Aim: The aim of this 
study was to assess if and which patients should be more 
aggressively screened for HCC during long term follow-up . 
Methods: 393 consecutive patients with HCV genotype 1b liver 
cirrhosis and without hepatocellular carcinoma were treated 
with ombitasvir/paritaprevir/ritonavir/dasabuvir and ribavirin 
for 12 weeks in 6 tertiary Gastroenterology/Infectious Diseases 
Centers from Romania between December 2015 and May 
2016 . All patients had Fibromax done at the beginning of 
antiviral therapy . All patients had EOT virological response . 
Student T test and Kruskal-Wallis test were used to compare 
different continuous variables at beginning and at the end of 
antiviral therapy . Results: The distribution of activity score at 
Fibromax was A1 7 .9%, A2 25 .2% and A3 66 .9% . Steatosis 
grade 2 and 3 was encountered in 42 .1% of patients . There 
was a significant association between severe inflammation and 
moderate-severe steatosis (p=0 .0007) . ALT (median value 107 
vs 58 vs 36UI/L, p<0 .0001) and GGT (76 vs 60 vs 46 .5UI/L, 
p=0 .0008) were significantly higher in patients with A3 com-
pared to A2 and A1 before treatment started . ALT (24 .5 vs 20 
vs 17UI/L, p=0 .009) and respectively GGT (28 vs 25 .5 vs 
25 .5 UI/L, p=0 .03) values were significantly decreased at the 
end of treatment (EOT), but still significantly higher in patients 
with A3, although within normal range . AFP value was also 
significantly higher in A3>A2>A1 both at the beginning (10 .7 
vs 8 .7 vs 7 .7 ng/mL, p=0 .01) and end of therapy (6 .8 vs 3 .9 
vs 3 .6ng/mL, p=0 .04) . However, only in patients with A1-A2, 
AFP values decreased significantly at EOT (baseline 9 .2±1 .5 
vs EOT 6 .5±1 .3ng/mL, p=0 .01) . In A3 patients, AFP values 
even increased at EOT, although not statistically significant 
(27 .9±8 .5 vs 61 .7±27 .5ng/mL, p=0 .24) . Fibroscan value sig-
nificantly decreased at EOT (27 .1±11 .3kPa vs 24 .3±12 .1kPa, 
p=0 .0007), but there were no differences according to activity 
score nor at beginning of therapy or EOT . Conclusions: In our 
cohort, high activity HCV cirrhosis characterized by A≥3 at 
Fibromax evaluation and increased AFP was associated with 
a significant lower decrease in AFP at EOT . In the setting of 
HCV macronodular cirrhosis, the persistent AFP above ULN, 
should rise the question of intensifying HCC surveillance within 
the first 2 years after “virological cure”, even in patients with 
pretherapeutic CT/MRI assessment .
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DAA-Treatment of HCV-infected patients on Opioid Sub-
stitution Therapy (OST): does the clinical setting matter? 
Data from the German Hepatitis C-Registry (DHC-R)
Stefan Christensen1, Andreas Schober2, Stefan Mauss3, Heiner 
W. Busch1, Rainer Günther4, Gerlinde Teuber5, Peter Buggisch6, 
Heike Pfeiffer-Vornkahl7, Bernd Weber8, Jens Reimer9, Klaus 
Weckbecker10, Heiner Wedemeyer11, German Hepatitis C-Reg-
istry12; 1Center for interdisciplinary Medicine (CIM), Muenster, 
Germany; 2Hepatologische Praxis, Goettingen, Germany; 3Center 
for HIV and Hepatogastroenterology, Duesseldorf, Germany; 4Uni-
versitätsklinikum Schleswig-Holstein (UKSH), Campus Kiel, Kiel, 
Germany; 5Center of Hepatology, Frankfurt, Germany; 6Ifi-insti-
tute for interdisciplinary medicine, Hamburg, Germany; 7e.fac-
tum GmbH, Butzbach, Germany; 8Praxiszentrum Friedrichsplatz 
/ Competence Center Addiction, Kassel, Germany; 9Gesundheit 
Nord - Bremen Hospital Group, Bremen, Germany; 10Bonn Uni-
versity, Bonn, Germany; 11Gastroenterology, Hepatology and 
Endocrinology, Hannover Medical School, Hannover, Germany; 
12Leberstiftungs-GmbH Deutschland, Hannover, Germany
Introduction: There is growing evidence from clinical studies 
and real world cohorts that successful DAA treatment could 
be implemented in PWIDs on OST . Nevertheless it might be 
useful to get more information about treatment success in dif-
ferent clinical settings and a possible correlation with different 
medication used for OST . Methods: The German Hepatitis C 
registry is a national multicenter cohort . Patients are treated at 
the discretion of the physician . Data are collected by a web-
based data system and confirmed by plausibility checks and 
on site monitoring . This data analysis is based on 500 patients 
on OST and 5,511 patients without OST (NON-OST) who 
started DAA treatment after 2/2014 (data cut 2/2016) . Data 
was analyzed by descriptive statistics and logistic regression 
analysis . Results: Compared to NON-OST more OST patients 
were younger (median age 46 vs . 54 years), male (79% vs . 
58%), Genotype 3 infected (29% vs . 13%) and had a psychi-
atric comorbidity (25% vs . 15%) at baseline . Cirrhosis was 
diagnosed in 29% of both patient groups, with a median MELD 
score of 7 in OST and 8 in NON-OST . SVR12 data were 
available for n=346 OST and n=4,084 NON-OST patients . In 
ITT analysis SVR 12 was 85% in OST and 91% in NON-OST 
(p<= .01), relapse 1 .4% in OST, 3 .3% in Non-OST (p= .06) 
and lost to follow up (LTFU) 4 .6% in OST and 1 .4% in NON-
OST (p<= .01) . To get more insights if an integrated clinical 
setting influences treatment success positively we divided the 
OST group in patients with DAA therapy and OST in the same 
institution (SI: n=165) and patients treated for both in different 
institutions (DI: n=346) . SVR12 (p= .74, Table 1), LTFU with 
4% in SI and 4,9% in DI and relapse rates with 4% in SI 
and 0 .4% in DI did not differ statistically significant (p= .03) . 
Medication used for OST did not influence SVR12 rates with 
87% (n=116/134) if Methadone, 84% (n=111/132) if L-Pol-
amidon, 84% (n=57/68) if Buprenorphine and 71% (5/7) if 
Heroine was used for substitution (p= .4) . Conclusions: Data 
from this large real-world cohort showed high SVR12 rates in 
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OST and NON-OST patients . Differences in clinical settings 
and medication used for opioid substitution therapy seem not 
to influence treatment success .

Table 1. SVR12 rates of NON-OST and OST patients according 
to GT and setting of clinical care
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Safety and efficacy of regimens including direct acting 
antivirals (DAAs) in chronic hepatitis C (CHC) patients 
over the age of 70 years 
Emmanouil Sinakos1, Ioannis Ketikoglou2, John Koskinas2, 
Andreas Kapatais3, Panagiota Ioannidou4, John Goulis1, Spilios 
Manolakopoulos2, Emanuel K. Manesis5, John Vlachogianna-
kos4, Melanie Deutsch2, Ioannis S. Elefsiniotis6, Maria J. Schina7, 
Christos K. Triantos8, Stylianos Karatapanis9, Vassilios A. Sevas-
tianos10, Kalliopi Zachou11, Evangelos Cholongitas1, Solon Sol-
omou3, Maria Tampaki2, Maria-Vasiliki Papageorgiou4, Argyro 
Koukoufiki1, Anastasia Kourikou2, Dimitrios Karagiannakis4, Efty-
chia Evangelidou6, Chrysostomos Tsolias8, Georgios Ntetskas9, 
Theodoros Voulgaris10, George N. Dalekos11, Evangelos Akriv-
iadis1, George V. Papatheodoridis4; 14th Medical Department, 
Hippokratio Hospital, Aristotle University of Thessaloniki, Thessa-
loniki, Greece; 22nd Department of Internal Medicine, National & 
Kapodistrian University of Athens, Hippokratio General Hospital, 
Athens, Greece; 3General Hospital Nikaia-Piraeus Agios Pantelei-
mon, General Hospital of Western Attica Agia Varvara, Athens, 
Greece; 4Department of Gastroenterology, National & Kapodis-
trian University of Athens, Laiko General Hospital, Athens, Greece; 
5Liver Unit, Euroclinic SA, Athens, Athens, Greece; 6University 
Department of Internal Medicine-Hepatogastroenterology Unit, 
General and Oncology Hospital of Kifisia Agioi Anargyroi, Ath-
ens, Afghanistan; 73rd Department of Internal Medicine, Evangelis-
mos General Hospital, Athens, Athens, Greece; 8Gastroenterology 
Department, University Hospital of Patras, Patra, Greece; 91st 
Dept of Internal Medicine, General Hospital of Rhodes, Rhodes, 
Rhodes, Greece; 104th Department of Internal Medicine and Liver 
Outpatient Clinic, Evangelismos General Hospital, Athens, Athens, 
Greece; 11Department of Medicine and Research Laboratory of 
Internal Medicine, School of Medicine, University of Thessaly, Lar-
issa, Larissa, Greece
Background-Aims: Elderly CHC patients tend to have more 
advanced liver disease and several comorbidities that nega-
tively impact their likelihood of receiving or tolerating inter-
feron-based antiviral regimens . Although DAAs offer new 
treatment possibilities to the elderly, little information on the 
outcomes and potential serious adverse effects (SAEs) is avail-
able . We assessed the safety and efficacy of DAAs regimens in 
elderly patients treated in everyday clinical practice in Greece . 
Patients-Methods: Data on patients with CHC over the age of 
70 years who received treatment with DAAs were analyzed . 
The stage of liver disease was assessed histologically or by 
transient elastography . Monitoring for AEs was performed at 
least every month during treatment and as needed after treat-
ment . Results: 114 patients (females 61%) with median age 
of 73 years (range 70-88) were included . The main source 
of infection was blood transfusion (35%), and unknown in 
most cases (60%) . Diabetes was present in 32 patients (28%) . 
Seventy nine patients (69%) had failed to previous regimen(s) 
including pegylated interferon (Peg)+ribavirin (R) in most 
(n=55, 70%) and DAA(s) in some of them (n=11, 14%) . The 
majority of patients had either compensated (n=72, 63%) or 
decompensated cirrhosis (n=19, 17%) . The genotype distri-
bution was: G1a: 5%, G1b: 54%, G2: 9%, G3: 10%, G4: 
20%, G5: 2% . Median baseline lab values were: AST 52 .5 
IU/L, ALT 51 IU/L, creatinine 0 .9 mg/dl, albumin 3 .8 g/dL, 
HCV RNA 1 .6±x106 IU/ml . The regimens used were: Peg+R+-
sofosbuvir (SOF) x12wks (n=9), SOF+R x12 (n=13) or x24wks 
(n=2), SOF+simeprevir±R x12wks (n=21), SOF+daclatasvir±R 
x12 (n=6) or x24wks (n=3), SOF/ledipasvir±R x12 (n=22), 
x8wks (n=1) or x24wks (n=3), ombitasvir+ritonavir boosted 
paritaprevir (2D)+dasabuvir (3D)±R x12wks (n=23), 2D+R 
x12wks (n=11) . SAEs during treatment were observed in 5 
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patients (4%) and included two deaths in patients with cirrho-
sis (one due to newly diagnosed HCC and one to a non-liver 
related cause) . One patient with decompensated cirrhosis had 
an episode of hepatic encephalopathy and two presented skin 
reactions . However, there were no additional early treatment 
discontinuations . Sustained virological response (SVR) has been 
achieved in 92% (71/77) of patients who have completed 
post-treatment follow-up . No significant differences in SVR rates 
between genotypes were observed, whereas all non-cirrhotic 
patients (n= 20) achieved SVR . Conclusions: Treatment of CHC 
with different DAAs regimens in patients over the age of 70 is 
safe and effective . Elderly patients with CHC should be offered 
treatment with DDAs according to local guidelines .
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Effectiveness of hcv antiviral treatment in patients with 
cirrhosis or advanced fibrosis and end-stage kidney dis-
ease on dialysis
Francesca R. Ponziani1, Massimo Siciliano1, Raffaella Lionetti2, 
Caterina Pasquazzi3, Laura Gianserra3, Lara Lambiase3, 
Gianpiero D’Offizi2, Antonio Gasbarrini1, Maurizio Pompili1; 
1Internal Medicine and Gastroenterology, Agostino Gemelli Hos-
pital, Rome, Italy; 2Infectious and Liver diseases, IRCCS Lazzaro 
Spallanzani, Rome, Italy; 3Infectious diseases, S. Andrea Hospital, 
Rome, Italy
INTRODUCTION Paritaprevir/Ritonavir/Ombitasvir and 
Dasabuvir (PROD) is one of the recommended antiviral reg-
imens for patients with hepatitis C and severe renal impair-
ment (creatinine clearance <30 mL/min) . In cirrhotic patients, 
strict monitoring is advised due to the risk of decompensation, 
and little is known about the safety and efficacy of PROD in 
subjects with advanced fibrosis or cirrhosis undergoing dial-
ysis . PATIENTS AND METHODS Consecutive patients with 
advanced fibrosis or cirrhosis and chronic kidney disease 
(CKD) on dialysis undergoing antiviral treatment were included 
in the study . HCV-RNA quantification was performed at 4-week 
intervals; SVR was defined as serum HCV-RNA <15 IU/mL 
at 4 (SVR4) or 12 (SVR12) weeks after the end of therapy . 
RESULTS Ten patients with CKD on dialysis (median age 55 
(39-76) yrs) were treated for HCV infection (8 genotype 1b, 
1 genotype 1a and 1 genotype 4d) . Among them, 8 had evi-
dence of cirrhosis without signs of decompensation (Child-Pugh 
A) and 2 of advanced fibrosis (F3 Metavir) according to clini-
cal, ultrasound or elastosonographic parameters . Five patients 

were treatment experienced (PEG-IFN±ribavirin), and 4 had 
previously undergone to unsuccessful kidney transplantation . 
Genotype 1b patients received PROD regimen without ribavirin 
for 12 weeks, the patient with genotype 1a PROD + ribavirin 
200 mg/d for 24 weeks, the patient with genotype 4d PRO 
+ ribavirin 200 mg/d for 12 weeks . Grade 1 and 2 fatigue 
was reported by all patients, reaching grade 3 in one of them; 
grade 2 anemia was reported in the two patients receiving 
ribavirin . One patient with mild ascites required an increased 
number of dialysis sessions/week during therapy . Reported 
AEs resolved spontaneously after the end of treatment . All 
patients completed the prescribed treatment . Virological and 
laboratory data during and after treatment are reported in 
Table 1 . At week 4 after the end of therapy HCV-RNA was 
undetectable in all patients . SVR12 was achieved in 8/10 
subjects who reached this endpoint; in the other 2 cases HCV-
RNA is currently negative . CONCLUSIONS Our data suggest 
that PROD can be an effective and well-tolerated HCV antiviral 
regimen in patients with cirrhosis and CKD undergoing dialy-
sis . Strict monitoring is advisable to promptly recognize and 
manage adverse events related to treatment .

Table1
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Difference of serum 4β-hydroxycholesterol level, a sur-
rogate marker of CYP3A activity, among patients with 
chronic HCV infection
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Background: Treatment outcomes of direct-acting antivirals 
(DAAs) for HCV infection predominantly associated with the 
selection of resistant associated variants (RAVs) by DAAs . The 
combination use of Daclatasvir (DCV, a NS5A inhibitor) and 
Asunaprevir (ASV, a NS3/4A protease inhibitor) has been 
approved for treatment of HCV (genotype 1b) in Japan, but 
treatment outcomes were varied among patients with low 
prevalence of pre-existing RAVs . Since these DAAs are mainly 
metabolized by CYP3A4, it is hypothesized that inter-individual 
difference of CYP3A4 activity may be associated with the bio-
availability of these agents, in turn, treatment outcomes among 
such patients . Methods: Serum 4β-hydroxycholesterol (4βHC), 
a surrogate marker oxysterol for CYP3A4 activity, in the sam-
ples obtained from patients with HCV infection (CHC, n=55) 
as well as the sex and age matched healthy controls (CTL, 
n=113) were determined by LC-MS/MS . The sera obtained 
from patients treated with DCV/ASV (n=83) were used for 
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additional assays (DAA cohort) . Pre-existing RAVs in NS5A 
and NS3/4A were determined by direct sequencing and/or 
Invader assay . Serum concentrations of DCV/ASV were deter-
mined by LC-MS/MS . Results: (1) In female CTL, serum 4βHC 
level was significantly higher (59 .0 ± 3 .8 ng/ml) compared to 
male CTL (43 .7 ± 2 .3 ng/ml, P<0 .01) . This finding is consistent 
with previous report demonstrate elevated CYP3A4 activity in 
female subjects . (2) Serum 4βHC level was significantly higher 
in CHCs compared to CTL, and gender difference was also 
seen among CHCs (Female CHC 70 .9 ± 4 .1 ng/ml vs . Male 
CHC 61 .7 ± 3 .7 ng/ml, P<0 .05) . (3) In DAA cohort, 4 in 83 
patients (M:F=1:3) showed treatment failure caused by viral 
breakthrough or relapse after treatment . At pre-treatment test-
ing, these 4 patients had no detected RAVs by direct sequenc-
ing, but low prevalence of RAVs were detected by Invader 
assay, possesses higher sensitivity . Averaged serum concen-
tration of DCV/ASV tended to be lower in treatment-failed 
group than SVR group, but not statistically significant . Pre-treat-
ment serum 4βHC level was significantly higher in patients 
with treatment failure (85 .1 ± 11 ng/ml) compared to patients 
with SVR but having pre-treatment minor RAVs (60 .1 ± 10 ng/
ml, P<0 .05) . Conclusion: Altered serum concentration of DCV/
ASV due to inter-individual difference of CYP3A4 activity in 
CHCs could partially explain the differential outcome of DCV/
ASV therapy in patients having minor pre-existing RAVs . Evalu-
ation of CYP3A4 activity by measuring 4βHC before treatment 
may provide an additional information to select a potentially 
cost- and efficacy-optimized treatment of HCV .
Disclosures:
The following people have nothing to disclose: Tadashi Ikegami, Akira Honda, 
Sho-ichiro Yara, Naoki Konishi, Masashi Murakami, Masakuni Monma, Takeshi 
Hirayama, Junichi Iwamoto, Teruo Miyazaki, Yasushi Matsuzaki
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Baseline and post-treatment hepatitis C NS5A resistance 
analysis in relapsed patients from a multicentric real life 
cohort of 2740 patients exposed to NS5A inhibitor
Philippe Halfon1,2, Caroline Scholtès3, Florence Abravanel4, 
Jacques Izopet4, Pascale Trimoulet5, Sofiane Mohamed1, Vincent 
Leroy6, Marc Bourlière7, Denis Ouzan8, Guillaume Pénaranda1, 
Hacène Khiri1, Sylvie Larrat9; 1Laboratoire Alphabio, Marseille, 
France; 2Hôpital Européen, Marseille, France; 3CHU Lyon, Lyon, 
France; 4CHU Toulouse, Toulouse, France; 5Hôpital Pellegrin tri-
pode, Bordeaux, France; 6Hôpital Michallon, Grenoble, France; 
7Hôpital Saint-Joseph, Marseille, France; 8Institut Arnault Tzanck, 
Saint Laurent du Var, France; 9CHU Grenoble, Grenoble, France
Aim: .Recent data suggested that failure to achieve SVR with 
DAA therapy was usually due to relapse and is mostly asso-
ciated with the emergence of resistance associated variants 
(RAVs) . The aim of this study was to investigate the prevalence 
and characterization of NS5A RAVs in 2740 patients infected 
with HCV genotype 1, 3 and 4 treated by DAA therapy includ-
ing anti-NS5A and to assess the impact of preexisting RAVs 
on treatment outcomes in subjects treated with anti-NS5A . 
Methods :From January 2014 to March 2016, 2740 patients 
infected with HCV genotype 1, 3 and 4 were exposed to 
NS5A inhibitors (LDV/SOF, DCV/SOF, DCV/ASU) in 6 French 
referent liver centers (Marseille, Lyon, Grenoble, St Laurent du 
Var, Bordeaux, and Toulouse): 78 (2 .8%) patients relapsed . 
Prevalence of NS5A RAVs/polymorphisms was analyzed using 
Sanger sequencing . HCV subtypes and drug-resistance inter-
pretation were identified using Deepcheck software . Sequenc-
ing results at the time of virologic failure were available in 54 
patients; sequencing at baseline were available in 34 of them . 
Among the 54 patients, there were 42 (78%) men, 4 (7%) HIV 

coinfected, 4 (7%) HBV coinfected, 23 (43%) G1a - 13 (24%) 
G1b - 13 (24%) G3a - 5 (9%) G4, 41 (76%) ≥F3, and 30 
(56%) F4 . Results: At the time of virologic failure, 46 patients 
(85%), among the 54 sequenced, presented at least one RAV 
inducing a high level of resistance to NS5A (>10 fold resis-
tance): Y93H was the most prevalent RAVs (52%) followed by 
L31M (24%); 19 (35%) patients presented more than one RAV 
which confers a higher level of resistance . Sequencing results 
at baseline were available in 34/54 patients: 15 had no RAV, 
16 had only one RAV, and 3 had more than one RAV . Taking 
in consideration various genotypes, 14 patients had RAVs or 
combination of RAVs at baseline inducing a very high level of 
resistance to NS5A (>100 fold resistance): 5 among the 16 
G1a, 4 among the 9 G1b, and 2 among the 8 G3 patients 
(none among the two G4) . Overall, in 14/34 (41%) patients, 
baseline RAV sequencing analysis indicated reduced sensitivity 
to anti-NS5A inhibitors . Conclusions: In HCV-infected patients 
treated with a DAA combination therapy including an anti 
NS5A inhibitor with or without ribavirin, virologic failure was 
rare . Resistance to NS5A was detected in 85% of the patients 
at the time of viral failure whatever the genotype . In this pooled 
analysis using clinically relevant outcomes, baseline NS5A 
RAVs impacted SVR and suggest that NS5A RAVs screening 
should be recommended when considering retreatment with an 
NS5A inhibitor regimen in patients who previously failed to a 
NS5A inhibitor regimen .
Disclosures:
Florence Abravanel - Speaking and Teaching: Bristol Meyer Squibb
Jacques Izopet - Speaking and Teaching: BMS, ViiV HEALTHCARE, ROCHE 
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Sofosbuvir-Based Therapy in the Pre-Liver Transplant 
Setting: the Canadian National Experience
Bandar Aljudaibi1,2, Kelly W. Burak3, Eric M. Yoshida4, Marc 
Bilodeau5, Philip Wong6, Amine Benmassaoud6, Trana Hussaini4, 
Benson Thomas1, Jo Huac4, Paul Marotta1; 1Gastroenterology, 
London Health Sciences Centre, London, ON, Canada; 2Medi-
cine, King Saud University, Riyadh, Saudi Arabia; 3University of 
Calgary, Calgary, AB, Canada; 4University of British Columbia, 
Vancouver, BC, Canada; 5University of Montreal, Montreal, QC, 
Canada; 6McGill University, Montreal, QC, Canada
Aims: To assess the efficacy of SOF-based therapy in HCV 
infected transplant eligible patients and to evaluate decom-
pensated liver disease patients with respect to changes that 
occur in liver function in the short term and the resultant effect 
on their liver transplant status . Methods: A retrospective mul-
ticentre Canadian study of liver transplant candidates with 
advanced HCV cirrhosis treated with SOF-based therapy . Out-
comes included sustained virologic response (SVR), changes in 
MELD-Na score, Child-Pugh score and liver transplant status . 
Results: 96 liver transplant candidates with advance liver dis-
ease due to HCV were evaluated . 69 (71%) of patients have 
genotype 1, SVR was 88 .3% (94% for G1, 68 % for non- 
G1) . 49 patients were treated in the pre-assessment period 
and 47 patients were treated while awaiting transplantation . 
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Of the 49 treated in the pre-assessment period, no significant 
difference in their average MELD-Na score (12 vs 12, p=ns) 
nor Child-Pugh score (7 vs 6 p=ns) occurred from baseline 
to SVR 12 date . However, among patients treated while wait 
listed for transplant, 14/47 (30%) remained active on the liver 
transplant list at the time of SVR12, 9/47 (19%) patients were 
delisted, 16/47 (34%) underwent liver transplantation . Pro-
gression of HCC lead to delisting of 1 and 8 deaths (1 after 
transplant) occurred . Among delisted patients, the average 
MELD-Na changed from 15 to 12 . Conclusions: SOF-based 
therapy for patients progressing to liver transplantation leads 
to high SVR rates, short term stability in liver function, and in 
a sizable portion leads to delisting . These improvements may 
increase over time . Longer term follow up and further analysis 
is needed to understand the overall impact this will have on 
wait list deaths, number of transplants required for HCV and 
survival of non-HCV recipients .
Disclosures:
Bandar Aljudaibi - Advisory Committees or Review Panels: Gillead; Speaking 
and Teaching: Merk
Kelly W . Burak - Advisory Committees or Review Panels: Merck; Grant/Research 
Support: Bayer, Verlyx, Lupin; Speaking and Teaching: Astellas, Gilead, Bayer, 
Amgen
Eric M . Yoshida - Advisory Committees or Review Panels: Gilead Sciences Inc; 
Grant/Research Support: Abbvie, Merck Inc, Springbank, Jannsen Inc, Gilead 
Sciences Inc, Intercept; Speaking and Teaching: Gilead Sciences Inc, Merck 
Canada, Celgene Canada, Merck Inc
Marc Bilodeau - Advisory Committees or Review Panels: Verlyx, Gilead; Grant/
Research Support: BMS
Philip Wong - Advisory Committees or Review Panels: gilead; Consulting: Lupin; 
Grant/Research Support: gilead
The following people have nothing to disclose: Amine Benmassaoud, Trana 
Hussaini, Benson Thomas, Jo Huac, Paul Marotta
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Safety and efficacy of Interferon-free antiviral treatment 
in Hepatitis C patients with MELD score 20 and over
Carmen Vinaixa1,2, Audrey Coilly3, Luca S Belli4, heiko Mix6, 
Christophe Duvoux5, Marina Berenguer1,2; 1Hospital Universi-
tario La Fe, Valencia, Spain; 2CIBERehd, Valencia, Spain; 3Cen-
tre Hepato-biliare, Hopital Paul Brousse, Inserm U1193, DHU 
hepatinov, Faculté de Médecine Paris-Sud Paris Saclay,, Villejuif, 
France; 4Department of Gastroenterology and Hepatology. Liver 
Unit. Niguarda Hospital,, Milan, Italy; 5Department of Hepatol-
ogy and Liver Transplant Unit, Henri Mondor Hospital, Assistance 
Publique-Hôpitaux de Paris, Paris-Est University, Creteil, France; 
6Hannover Medical School, Hannover, Germany
INTRODUCTION: Hepatitis C interferon-free antiviral treat-
ment is highly effective and safe in almost all patient groups, 
including cirrhotic patients . Data in patient with advanced 
liver disease (MELD≥20, Child-Pugh score C) are scarce . AIM: 
To describe the results of interferon-free antiviral treatment, in 
terms of safety, efficacy and clinical outcome, in patients with 
advanced liver disease, as given by a MELD score of 20 or 
over . METHODS: We retrospectively examined data from mul-
tiple European observational studies from 12 centres, including 
a total of 47 patients with baseline MELD score ≥ 20 . Baseline 
features, as well as on-treatment and post-treatment analytical 
and clinical data were collected . RESULTS: We enrolled 47 
patients, of which 75% were men with a mean age of 53 
years . Genotype 1 and 3 were present in 62% and 28% of 
patients, respectively . 10% of patients were coinfected HIV-
HCV, 20% were diabetics, 27% obese (BMI>30), and 45% 
had a history of alcohol intake . Most (79%) were listed for liver 
transplantation (LT) . 78% of patients were Child-Pugh score 
C, with a mean MELD score pre-treatment of 22 points (20-
32) . At start of therapy, 63% had esophageal varices, and 

median albuminemia was 27g/dL . Baseline HCV viral load 
was high (2,629,257 IU/ml) . Treatment regimens used were 
determined by available drugs at each country and time point: 
23% Sofosbuvir (SOF)+ Ribavarin (RBV), 32% SOF/Ledipasvir 
(LDV)±RBV, 38% SOF+Daclatasvir (DCV)±RBV . 64% of patients 
had a RBV-containing regimen . Rapid virological response 
(RVR) and end-of-treatment response (EOTR) rates were high 
(88% and 93%), as described in compensated cirrhotic popu-
lations . Hepatic decompensation occured in a high proportion 
of patients (64%) likely related to the underlying disease; the 
rate of infections though was low (10%) . Management of ane-
mia was straightforward; only 26% of patients needed blood 
transfusions and/or use of EPO (half of them in treatment with 
RBV) . One patient died during treatment and 5 after treatment 
completion for a risk of death of 12 .7% . MELD at end of treat-
ment improved a mean of 2 .8 points with respect to baseline . 
Five patients, of those listed for liver transplantation (LT) (16%) 
underwent LT during therapy . Data on SVR12, safety and clini-
cal endpoints, as well as predictive factors of improvement will 
be presented at the meeting . CONCLUSIONS: Antiviral treat-
ment with DAA in patients with advanced liver disease defined 
as MELD score ≥ 20 seems to be safe and effective, and does 
not differ from results in decompensated cirrhotic patients with 
MELD scores less than 20 in terms of virological response . 
Evaluation on clinical impact is in progress .
Disclosures:
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Real-world efficacy and safety of ombitasvir/paritapre-
vir/ritonavir±dasabuvir±ribavirin in patients with HCV 
genotype 1 and 4 infection, final results of the AMBER 
study
Robert Flisiak1, Ewa Janczewska2, Marta Wawrzynowicz-Sycze-
wska3, Jerzy Jaroszewicz1, Dorota Zarebska-Michaluk16, Khalil 
Nazzal4, Beata G. Bolewska5, Jolanta Bialkowska6, Hanna Berak7, 
Katarzyna M. Fleischer-Stepniewska8, Krzysztof Tomasiewicz9, 
Kornelia Karwowska10, Karolina Rostkowska11, Anna Piekarska12, 
Olga Tronina13, Grzegorz Madej14, Aleksander Garlicki15, Mar-
iusz Lucejko1, Arkadiusz Pisula2, Ewa A. Karpinska3, Wieslaw 
Kryczka16, Alicja Wiercinska-Drapalo4, Iwona Mozer-Lisewska5, 
Maciej S. Jablkowski6, Andrzej Horban7,17, Brygida Knysz8, 
Magdalena Tudrujek9, Waldemar Halota10, Krzysztof. Simon11; 
1Department of Infectious Diseases and Hepatology, Medical Uni-
versity of Bialystok, Poland, Bialystok, Poland; 2Hepatology Out-
patient Clinic, ID Clinic, Myslowice, Poland, Myslowice, Poland; 
3Department of Infectious Diseases, Hepatology and Liver Trans-
plantation, Pomeranian Medical University, Szczecin, Poland, Szc-
zecin, Poland; 4Department of Tropical And Infectious Disease And 
Hepatology, Medical University of Warsaw, Warsaw, Poland, 
Warsaw, Poland; 5Department of Infectious Diseases, Poznan Uni-
versity of Medical Sciences, Poznan, Poland, Poznan, Poland; 
6Department of Infectious and Liver Diseases, Medical University 
of Lodz, Poland, Lodz, Poland; 7Daily Unit, Hospital of Infectious 
Diseases in Warsaw, Warsaw, Poland, Warsaw, Poland; 8Depart-
ment of Infectious Diseases, Liver Diseases and Immune Deficien-
cies, Wroclaw Medical University, Wroclaw, Poland, Wroclaw, 
Poland; 9Department of Infectious Diseases and Hepatology, Med-
ical University of Lublin, Lublin, Poland, Lublin, Poland; 10Depart-
ment of Infectious Diseases and Hepatology, Nicolaus Copernicus 
University, Collegium Medicum, Bydgoszcz, Bydgoszcz, Poland; 
11Division of Infectious Diseases and Hepatology, Wroclaw Medi-
cal University, Wroclaw, Poland, Wroclaw, Poland; 12Department 
of Infectious Diseases and Hepatology, Medical University of Lodz, 
Poland, Lodz, Poland; 13Department of Transplantation Medicine, 
Nephrology and Internal Medicine, Medical University of Warsaw, 
Warsaw, Poland, Warsaw, Poland; 142nd Department of Infec-
tious Diseases, Voivodship Specialistic Hospital, Wroclaw, Poland, 
Wroclaw, Poland; 15Department of Infectious and Tropical Dis-
eases, Jagiellonian University Medical College, Krakow, Poland, 
Krakow, Poland; 16Department of Infectious Diseases, Voivodship 
Hospital and Jan Kochanowski University, Kielce, Poland, Kielce, 
Poland; 17Department of Adult’s Infectious Diseases, Medical Uni-
versity of Warsaw, Warsaw, Poland, Warsaw, Poland
Virologic and safety outcomes of ombitasvir/paritaprevir/
ritonavir ± dasabuvir ± ribavirin (OBV/PTV/r±DSV±RBV) ther-
apy have shown high sustained virologic response (SVR) rates 
and good tolerability in most patient populations in pre-regis-
tration studies . This multicenter study was designed to confirm 
these clinical trial findings in HCV genotype 1 and 4-infected 
patients treated under real-world conditions . Patients were 
included based on therapeutic guidelines, and the regimen 
was administered according to product characteristics . Clin-
ical and laboratory data, including virologic response, were 
collected at baseline, end of treatment (EOT), and 12 weeks 
after EOT . A total of 209 patients with chronic hepatitis C were 
enrolled, mostly genotype 1b-infected (84 .2%), 119 (56 .9%) 
had liver cirrhosis, 21 (10 .0%) history of OLTx and 14 (6 .7%) 
were Child-Pugh B . Among them, 150 (71 .7%) failed previous 
antiviral therapies, including 84 (40 .2%) null-responders and 
16 failed to previous triple regimens . At 12 weeks after EOT, 
SVR was achieved by 207 (99 .0%) patients, ranging from 
96 .4 to 100 .0% across subgroups depending on cirrhosis sta-
tus, prior treatment history, and type of previous non-response . 

All non-responders to triple regimens, Child-Pugh B and post-
OLTx patients demonstrated virologic success . The only 2 fail-
ures were cirrhotics and null-responders, 1st stoped therapy 
after 2 weeks, 2nd relapsed after the treatment . Adverse events 
(AEs) occurred in 151 (72 .2%) patients and were mostly mild . 
Serious AEs, including hepatic decompensation, renal insuffi-
ciency, anemia, hepatotoxicity, and diarrhea, were reported 
in eight (3 .8%) patients . AEs were observed more frequently in 
individuals treated with the RBV-containing regimen, leading to 
treatment discontinuation in five (2 .4%) patients . On-treatment 
decompensation was experienced by seven (3 .3%) patients, 
which was possibly related to antiviral therapy in two patients . 
The most predictive for decompensation were baseline biliru-
bin >1 .65mg/dL, albumins <3 .6, INR>1 .28 and a history of 
decompensation . Concomitant medications were used by 140 
(67 .0%) patients, discontinued or replaced in 10 (4 .8%) and 
dosage modified in 29 (13 .9%) to avoid drug-drug interac-
tions, it usually pertained to tacrolimus (11), cyclosporine (5), 
amlodipine (5), and furosemide (3) .  Conclusion: OBV/PTV/
r±DSV±RBV demonstrate excellent efficacy and good safety 
profile in HCV genotype 1 and 4-infected patients treated in 
the real-world setting . On-treatment decompensation devel-
oped in patients with its history and impaired liver function at 
the baseline . Concomitant medication was an issue in limited 
number of patients only .
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OMV/PTV/RTV +/- RBV in Genotype 4, Hard-To-Treat 
cohorts: real Life Data From Qatar
Moutaz F. Derbala1, Fatma M. Shebl2, Aliaa Amer3, Khaleel 
Sultan4, Mohammed E. Elbadri4, Yasser M. Kamel4,5, Saad R. 
Alkaabi4, Ahmed M. Badi4, Abdelatif Abdelmola4, Anil John4, 
Syed A. Mohiuddin4, Elham Elsayad6; 1GASTROENTEROLOGY 
& HEPATOLOGY, Hamad Hospitaland Weill Cornell Medical Col-
lege in Qatar,Consultant Gastroenterology & Hepatology HMC, 
Doha, Qatar; 2Department o Chronic Disease Epidemiology, Yale 
School of Public Health, USA., New Haven,, CT; 3Laboratory med-
icine and pathology,/Hematology., Hamad Medical Corporation, 
Doha, Qatar; 4Gastroenterology and Hepatology, Hamad medical 
corporation, Doha, Qatar; 5General Medicine, Elmania university, 
Elmania, Egypt; 6Clinical pharmacist, Hamad Medical Corpora-
tion, Doha, Qatar
In PEARL-I,the12 week course of oral interferon-free regimen 
of ombitasvir (OMV), paritaprevir (PTV), dosed with ritona-
vir(RTV), has delivered high virologic cure rates among non 
cirrhotic, Hepatitis C virus (HCV), Genotype(GT) 4 . This encour-
ages the treatment of “difficult to treat”-cohorts, however, trial 
inclusion/exclusion criteria may make outcomes less reproduc-
ible in routine clinical care . In addition, GT4, is genetically 
diverse, with 17 confirmed subtypes, and comprises approxi-
mately 13% of infections worldwide and more than 90% in our 
area . Aim: to study the safety and efficacy of OMV/PTV/RTV 
+/- RBV,in difficult-to-treat genotype 4 patients, including prior 
null responders,cirrhosis, renal impairment and post transplant . 
Method: An ongoing open-label, non-Interventional, retrospec-
tive, parallel-arm, single-center cohort is being conducted 
in HCV Genotype 4patients, conducted in Hamad hospital, 
Qatar . Data of 54 Patients treated with 12weeks OMV/PTV/
RTV +/- RBV, were enrolled . The inclusion criteria included, 
Child A & B cirrhosis, renal impairment, liver transplant, thalas-
semia minor and null responders with poor baseline predictors 
Results: Fifty four patients were included, 80% were cirrhotic, 
9% were child B, 20% post liver transplant, 11% were renal 
impairment . About 10% of the patients were ribavirin-free, 
because of renal impairment, anemia or thalassemia . Patients 
were evaluated at Weeks 2, 4, 8, 12, and 24 . Negative PCR 
test seen in, 80 .27%, 95%,100% and 95 .54%, at weeks 
2,4,12 and 24,respectively . SVR achieved in 100% of patients 
with renal impairment,liver transplant and child B .There was no 
significant difference between Naïve GT4 and experienced, 
where SVR was 96 .4% Vs . 94 .4% (P = 0 .747),pre-treatment 
IL28B polymorphism did not affect response to treatment, 
where IL28B C/C was 100% compared to 92 .9% in non C/C . 
Increased in transaminases >5 times the pre-treatment were 
seen in 5% of cases, severe drug interaction seen with tacro-
limus, but not with cyclosporine and one patients developed 
aggressive HCC in the follow up period Conclusion: The low 
relapse rate, shorter duration, and favorable tolerability and 
safety profile make 12 weeks of OBV/PTV/r regimens recom-
mended in genotype 4, including experienced patients with 
prior null response, cirrhotic,renal impairment, and post trans-
plant .The risk of aggressive HCC in the course DAAs therapy, 
needs further study
Disclosures:
The following people have nothing to disclose: Moutaz F . Derbala, Fatma M . 
Shebl, Aliaa Amer, Khaleel Sultan, Mohammed E . Elbadri, Yasser M . Kamel, 
Saad R . Alkaabi, Ahmed M . Badi, Abdelatif Abdelmola, Anil John, Syed A . 
Mohiuddin, Elham Elsayad

1989
High efficacy of ombitasvir/paritaprevir/ritonavir and 
dasabuvir with ribavirin for 12 weeks in treatment of 
genotype 1b HCV infected cirrhotic patients: a large 
real world cohort
Irina Girleanu1, Ana Maria Singeap1, Stefan Chiriac1, Catalin A. 
Chihaia1, Cristina Cijevschi1, Catalin Sfarti1, Camelia Cojocariu1, 
Gabriela V. Stefanescu1, Egidia Miftode7, Simona Bataga3, Andra 
I. Suceveanu5, Manuela G. Curescu4, Ciprian Brisc6, Carol Stan-
ciu2, Anca Trifan1; 1Department of Gastroenterology and Hepa-
tology, “Gr. T. Popa” University of Medicine and Pharmacy, Iasi, 
Romania; 2Department of Gastroenterology and Hepatology, “St. 
Spiridon” Emergency Hospital, Iasi, Romania; 3Department of 
Gastroenterology, Targu Mures University of Medicine and Phar-
macy, Targu Mures, Romania; 4Department of Infectious Diseases, 
“Victor Babes” University of Medicine and Pharmacy, Timisoara, 
Romania; 5Faculty of Medicine, “Ovidius” University, Constanta, 
Romania; 6Department of Gastroenterology, Oradea University 
of Medicine and Pharmacy, Oradea, Romania; 7Department of 
Infectious Diseases, “Gr. T. Popa” University of Medicine and Phar-
macy, Iasi, Romania
Background and Aim: Patients with chronic hepatitis C virus 
(HCV) infection and cirrhosis have a higher risk for liver-related 
complications and have historically been more difficult to cure 
than patients without cirrhosis . We evaluated the safety and 
efficacy of ombitasvir/paritaprevir/ritonavir and dasabuvir 
with ribavirin (3D + R), for 12 weeks in patients with HCV 
genotype 1b infection and compensated cirrhosis . Methods: 
Treatment-naive and peginterferon/ribavirin treatment-experi-
enced patients prospectively received 12 weeks of 3D + R in 
seven tertiary centers in Romania . All fullfield the mandatory 
conditions imposed by National Insurance Company (CNSAS) 
for reimbursement : stage 4 fibrosis evaluated by Fibromax, 
compensated cirrhosis (maximum Child A 6), with or without 
previous decompensations of their disease, no evidence of 
hepatocellular carcinoma, sober for more than 6 months, with 
no age limit . The undetectable HCV RNA at the end of treat-
ment (EOT) and sustained virological response at 12 weeks 
after therapy (SVR12) were assessed based on intention-to-treat 
analysis (ITT) and per protocol . Results: Three hundred nineteen 
patients with HCV genotype 1b infection and compensated 
cirrhosis were included in the study . The study population com-
prised 181 (56 .7% ) women, 54% treatment-experienced, most 
of the patients were Child-Pugh A5 class (71 .7%), 26 .6% with 
esophageal varices, and 5 .9 % with albumin <3 .5g/dl . Three 
hundred eleven patients completed treatment . The overall rates 
of EOT was 97 .5% for ITT and 100% per protocol . Interim 
ITT analysis showed negative PCR at the SVR12 in 38/38 
patients . The rest of SVR12 results for all the patients included 
in the study will be presented at the meeting . The overall treat-
ment discontinuation rate was 2 .5% (8 patients), 2 patients 
for depression, 2 with cardiac failure, 1 patient with cardiac 
arrhythmia, 1 with intestinal obstruction, 1 with sepsis-induced 
multi-organ failure, 1 with hepatic encephalopathy . Decompen-
sation occurred in 4 patients: 2 developed variceal bleeding 
(both continued the treatment), one developed ascites and one 
hepatic encephalopathy (both discontinued the treatment in the 
first 2 weeks) . The most common adverse events were anemia 
(33 .2%), asthenia (21 .3%), prurit (16 .6%), insomnia (16 .3%), 
jaundice (10%) and headache (10%) . Two patients died from 
cardiovascular disease (malignant arrhythmia) and multi-organ 
failure . Conclusions: The HCV regimen of 3D + R for 12 weeks 
had a high efficacy and was well tolerated with low discontin-
uation rate in HCV genotype 1b-infected patients with compen-
sated cirrhosis in a real world setting .
Disclosures:



HEPATOLOGY, VOLUME 64, NUMBER 1 (SUPPL) AASLD ABSTRACTS 989A

♦ Denotes AASLD Presidential Poster of Distinction

Egidia Miftode - Speaking and Teaching: Abbvie
Ciprian Brisc - Speaking and Teaching: Abbvie, BMS, MSD, Roche, Dr Red-
dy‚Äùs, Astra Zeneca, Zentiva
Anca Trifan - Advisory Committees or Review Panels: ABVVIE; Speaking and 
Teaching: Bristol Myers Squibb
The following people have nothing to disclose: Irina Girleanu, Ana Maria 
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Sofosbuvir + simeprevir +/- ribavirin treatment is effi-
cient in genotype 4 chronic hepatitis C patients: results 
of a large international cohort
Christophe Moreno1, Moutaz Derbala2, Eric Nguyen-Khac3, 
Mohamed A. Babatin4, Isabelle Rosa5,6, Mohamed Alzaabi7, Ber-
trand Hanslik8, Alessandra Mangia9, Tarik Asselah10, Peter Bug-
gisch11, Stefan Mauss12, Thomas Sersté13, Jean Delwaide14, Saad 
R. Alkaabi2, Alexandre Pariente15,6, Andre Jean Remy16,6, Abdul-
lah S. Alghamdi4, Jean-François Cadranel17, Syed A. Mohiuddin2, 
Delphine Degré1; 1Department of Gastroenterology and Hepato-
pancreatology, CUB Hôpital Erasme, Brussels, Belgium; 2Hamad 
medical corporation, Doha, Qatar; 3CHU Amiens, Amiens, 
France; 4King Fahad General Hospital, Jeddah, Saudi Arabia; 
5CHI Creteil, Creteil, France; 6ANGH APROVVIE study group, 
France, France; 7Zayed Military Hospital. UAE Armed Forces, 
GHQ, Abu Dhabi, United Arab Emirates; 8Cabinet Médical, Mont-
pellier, France; 9IRCCS “CASA SOLLIEVO DELLA SOFFERENZA”, 
SAN GIOVANNI ROTONDO, Italy; 10Hôpital Beaujon, Clichy, 
France; 11IFI, Institute for Interdisciplinary Medicine, Hamburg, 
Germany; 12Center for HIV and Hepatogastroenterology, Dus-
seldorf, Germany; 13CHU Saint-Pierre, Brussels, Belgium; 14CHU 
Sart-Tilman, Liège, Belgium; 15CH Pau, Pau, France; 16CH Perpig-
nan, Perpignan, France; 17Creil General Hospital, Creil, France
Background: Multiple interferon–free regimens may be pro-
posed for genotype (GT) 4 hepatitis C patients . However limited 
published data are available and the best therapeutic option 
as well as the potential role of ribavirin (RBV) are currently 
unknown . The aim of this study was to evaluate the efficacy and 
safety of sofosbuvir (SOF) and simeprevir (SMV) +/- ribavirin in 
a large international real-life cohort of GT 4 patients . Patients 
and methods: 326 GT4 -naïve or -experienced patients from 
different countries treated with sofosbuvir and simeprevir +/- 
RBV were prospectively enrolled in this data collection . Results: 
The study population included 59 .9 % of male, 69 % of expe-
rienced patients and 57 .7% of cirrhotic patients . The majority 
of patients were from the Middle East, Caucasians and Black 
Africans . 5 .8% were HIV co-infected . Overall, 20 .4% patients 
received RBV treatment (22 .3% of cirrhotic patients) . Median 
age was 55 [22-85] years, median ALT was 59 [12-505] UI/
mL, median platelet level was 153500 [23000-421000]/μL, 
median bilirubin was 0 .7 [0 .1-5 .73] mg/dL and median albu-
min was 38 [21-51] g/L . HCV RNA 12 weeks after the end 
of treatment was currently available for 303 patients and sus-
tained virological response (SVR)12 rate was 92 .4% . SVR12 
in patients treated with and without RBV were 96 .9% and 91 .5 
% respectively (p=0 .11) . SVR12 was achieved by 91 .9% of 
patients with cirrhosis and 93 .1% without (p=0 .44) . Among 
cirrhotic patients, patients treated with and without RBV had 
SVR12 rates of 95% and 90 .8%, respectively (p=0 .315) . Seri-
ous adverse events were reported in 7 patients, 1 anemia due 
to rectal blood loss, 5 liver decompensations including 1 death 
and 1 death considered not related to the treatment . The most 
frequent reported adverse events were asthenia, itching, nau-
sea, headache and anemia . Conclusions: In this large interna-
tional cohort, we showed that sofosbuvir in combination with 

simeprevir is efficient and safe in GT4 patients . Although the 
difference was not significant, RBV could slightly improve the 
SVR12 rate .
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Effectiveness of Sofosbuvir/Ledipasvir and Sofosbuvir/
Simeprevir for the Treatment of Hepatitis C Genotype-1: 
Real World Analysis
Ahmed Abdulameer1, Phillip Leff1, Kartik Joshi1, Ashley Hepner1, 
Anne Moore1, Karen Arendt1, Justin Reynolds1, Robert Gish1, Rich-
ard Manch1, Anita Kohli1,2; 1Hepatology, St. Joseph’s Hospital 
and Medical Center, Phoenix, AZ; 2Infectious Disease, St. Joseph’s 
Hospital and Medical Center, Phoenix, AZ
Introduction: The treatment of chronic hepatitis C virus (HCV) 
has evolved from complex, poorly tolerated, interferon contain-
ing regimens to simple, well tolerated, high efficacious direct 
acting antiviral (DAA) regimens with high rates of cure . The 
DAA regimens, sofosbuvir/ledipasvir (SOF/LDV) and sofos-
buvir/simeprevir (SOF/SIM) have been widely used for treat-
ment of chronic HCV in both treatment naïve and experienced 
patients as well as those with and without cirrhosis . Aim: To 
evaluate the effectiveness of SOF/LDV and SOF/SIM for treat-
ment of HCV genotype 1 (GT1) in a real-world patient popu-
lation . METHODS: We performed a retrospective analysis of 
patients with HCV GT1 treated between March 2013 and 
January 2016 at a community based clinic within an academic 
medical center in Phoenix, AZ or by ECHO telemedicine to 
rural clinic sites . Demographics, HCV treatment regimens, 
liver fibrosis, virologic data and psychiatric history were col-
lected throughout treatment and post-treatment from patient 
charts . Results: 588 patients with GT-1 who received treatment 
with either SOF/LDV or SOF /SIM were identified . 68% of 
the patients were Caucasians, 10% were Hispanics, 5% were 
African-Americans and 0 .5% were Native Americans . 62% 
of patients were male, the mean age was 59 years (range: 
19-82 years), and mean baseline viral load 3,188,899 IU/
mL (range: 3690 – 22,862,000) . 76% (449/588) of patients 
were infected with GT-1a, 24% (139/588) with GT-1b and 
34% (201) of patients had cirrhosis by radiology, Fibrosure 
or liver biopsy . 33% (195/588) were treatment experienced . 
71% (419) of patients were treated with SOF/LDV and 29% 
(169) with SOF/SIM . Among patients who were treated with 
SOF/LDV and who have reached SVR 12; 92% (193/208) 
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achieved SVR 12 and 8% (15/208) relapsed . 33% (5/15) of 
relapsers after SOF/LDV had cirrhosis and 27% (4/15) were 
treatment experienced . Among patients treated with SOF/
SIM and who reached SVR12; 91% (125/136) achieved 
SVR 12, 9% (11/136) relapsed . 63% (7/11) of relapsers 
after SOF/SIM had cirrhosis and 55% (6/11) were treatment 
experienced . Full results of SVR12 and SVR12 stratified by 
cirrhosis, treatment experience and provider setting will be 
presented . Conclusion: Treatment of chronic HCV with SOF/
LDV and SOF/SIM is highly efficacious in a real world pop-
ulation . Patients with cirrhosis and those who are treatment 
experienced were more likely to relapse . DAA regimens have 
transformed treatment options for patients with chronic HCV, 
providing well tolerated, shorter course, high effectiveness reg-
imens . Characterization of treatment failures is essential for 
modifying therapy for these at-risk patients .
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Efficacy of All-Oral HCV Therapy in People Who Inject 
Drugs (PWID)
Brian Conway1, Tyler Raycraft1,2, Arshia Alimohammadi1, Yashna 
Bhutani1, Ghazal Kiani1, Syune Hakobyan1; 1Vancouver Infectious 
Diseases Centre, North Vancouver, BC, Canada; 2Medicine, Uni-
versity of British Columbia, Vancouver, BC, Canada
 People who inject drugs (PWID) represent a significant propor-
tion of the HCV infected population . In current practice, all-oral 
regimens are replacing interferon-based regimens, demonstrat-
ing higher rates of sustained virologic response (SVR) and com-
paratively favorable side effect profiles, offering the possibility 
of cure for almost all patients . This study seeks to assess the 
efficacy of all-oral therapies in PWID and, as such, provide 
further support for the prospect of HCV treatment of this vulner-
able population without a mandated abstinence period . A ret-
rospective cohort analysis was performed on all HCV-infected 
patients who were treated at an academic clinic in downtown 
Vancouver and had a history of recent and/or ongoing injec-
tion drug use . All participants had access to integrated mul-
tidisciplinary care addressing psychiatric, addiction-related, 
social, and medical needs . Specific treatment regimens and 
medical follow-up were implemented according to contempo-
rary guidelines, but included, at a minimum, assessment every 
4 weeks while on treatment, then 4, 12 and 24 weeks thereaf-
ter . The primary endpoint was achievement of SVR, secondary 
endpoints being correlates of treatment success and detection 
of early recurrent viremia following SVR . To date, 50 PWID 
have completed all-oral HCV therapy within our cohort . Of 
these, 36 (72%) were on 12 week or shorter regimens and 14 
(28%) completed durations longer than 12 weeks . In addition, 
21 (42%) patients completed regimens that included ribavirin 
and 10 (20%) patients were cirrhotic (fibroscan >12 .5 kPa) . 
Key demographic parameters include: mean age 52 (34-75) 
years, 74% male, 66%/62%/46% using heroin/cocaine/
other stimulants, and 40% on opiate substitution therapy . All 
50 patients completed treatment . No serious adverse events 
or treatment-limiting toxicity were observed . Of 50 patients 
completing treatment, 44 (88%) achieved SVR, with all 6 non-

SVR cases due to virologic relapse . No cases of early re-infec-
tion were detected . Using a multidisciplinary model of care, 
the treatment of HCV-infected PWID with currently available 
all-oral regimens is both safe and highly effective, replicating 
the efficacy reported in clinical trials of these agents . With 
our strategy of ongoing care post-SVR, recurrent viremia was 
not observed . These data support current guidelines that all 
HCV-infected individuals (including active PWID) be consid-
ered for therapy, as clinically indicated .
Disclosures:
Brian Conway - Advisory Committees or Review Panels: AbbVie, Gilead, Merck; 
Grant/Research Support: AbbVie, Gilead, Merck, Pendopharm, Jannsen; Speak-
ing and Teaching: AbbVie, Gilead, Merck
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Daclatasvir (DCV) plus Sofosbuvir (SOF) regimens in 
chronic Hepatitis C Virus (HCV) infected patients with 
advanced fibrosis or cirrhosis 
Ioannis S. Elefsiniotis1, George N. Dalekos2, John Koskinas3, 
Panagiota Ioannidou5, Evangelos Cholongitas4, Spilios Mano-
lakopoulos3, John Goulis4, John Vlachogiannakos5, Melani 
Deutsch3, Christos K. Triantos6, Andreas Kapatais7, Vassilios A. 
Sevastianos8, Maria J. Schina8, Stylianos Karatapanis9, Ioannis 
Ketikoglou3, Emanuel K. Manesis3, Maria-Vasiliki Papageorgiou5, 
Emanuel Sinakos4, Nikolaos K Gatselis2, Dimitrios Karagianna-
kis5, Athanasia Tasovasili1, Argyro Koukoufiki4, Theodoros A. 
Voulgaris8, Chrysostomos Tsolias6, Evangelos Akriviadis4, George 
V. Papatheodoridis5; 1University Department of Internal Medi-
cine-Hepatogastroenterology Unit, General and Oncology Hospi-
tal of Kifisia “Agioi Anargyroi”, Athens, Greece; 2Department of 
Medicine and Research Laboratory of Internal Medicine, School of 
Medicine, University of Thessaly, Larissa, Greece, Larissa, Greece; 
32nd Department of Internal Medicine, National & Kapodistrian 
University of Athens, Hippokratio General Hospital of Athens, Ath-
ens, Greece; 44th Medical Department, Hippokratio Hospital, Aris-
totle University of Thessaloniki, Thessaloniki, Greece; 5Department 
of Gastroenterology, National & Kapodistrian University of Athens, 
Laiko General Hospital, Athens, Athens, Greece; 6Gastroenter-
ology Department, University Hospital of Patras, Patra, Greece; 
7General Hospital of Western Attica, Athens, Greece; 84th Depart-
ment of Internal Medicine and Liver Outpatient Clinic, “Evangelis-
mos” General Hospital, Athens, Greece, Athens, Greece; 9General 
Hospital of Rhodes, Rhodes, Greece
BACKGROUND/AIM: DCV+SOF regimens are widely used 
in the management of HCV patients, but their efficacy and 
safety data have come from few countries to date . We aimed 
to evaluate the safety and efficacy of DCV+SOF regimens, 
with or without ribavirin (RBV), in chronic HCV patients with 
advanced liver fibrosis and compensated or decompensated 
cirrhosis, treated in tertiary liver centers under real life condi-
tions in Greece . METHODS: In total, 146 patients who fulfilled 
the national criteria for treatment reimbursement with DAA (F3 
experienced, F4, decompensated cirrhosis, liver transplanta-
tion, severe extrahepatic manifestation) were included (G1a:7, 
G1b:20, G2:1, G3:105, G4:13; 66% males, 97% Cauca-
sians; median age: 54 years, BMI: 25, HCV-RNA : 919,861 
IU/ml, ALT: 76 IU/L, PLT: 155,000, albumin: 3 .9 g/dl) . DCV/
SOF±RBV was given for 12 (n=122) or 24 weeks (n=24) . The 
majority of the patients (89/146, 61%) were treatment expe-
rienced (64 interferon-based treatment failures, 13 protease 
inhibitors (PI) based treatment failures, 12 SOF-based treat-
ment failures) . Liver disease severity was F0-2 in 5, F3 in 28, 
F4 in 93 (by elastography) or decompensated cirrhosis in 20 
(by clinical/radiological signs) . RESULTS: At the time of anal-
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ysis, SVR12 data were available for 94 patients . Overall, 84 
patients (89%) achieved SVR12 (6/6-100% G1a, 18/20-90% 
G1b, 48/55-87% G3, 12/13-92% G4) . SVR12 rates were 
lower among patients with decompensated cirrhosis (9/13, 
69%) compared to F4 (56/60, 93%; P=0 .042), F3 (14/16, 
88%) and F0-2 (5/5, 100%) patients (P=0 .040 for decompen-
sated cirrhotics vs others) . Moreover, SVR12 rates were excel-
lent with 24 weeks (17/17, 100%) but not with 12 weeks of 
therapy (67/77, 87%, p=0 .20) . Severe adverse events (SAE) 
were observed in 4 patients (3 on DCV/SOF+RBV and the 
other on DCV/SOF treatment) resulting in early treatment dis-
continuation and treatment failure in two of them (severe rash in 
one patient with F3 fibrosis and recurrent episodes of hepatic 
encephalopathy in the other patient with decompensated cir-
rhosis) . Both patients with SAE (HCC, anemia-renal impairment) 
who continued and completed the treatment schedule exhibited 
virological failure . CONCLUSION: Once daily, oral, DCV plus 
SOF regimens, with or without RBV, are safe and offer high 
SVR rates (~90%) in HCV patients with genotypes 1,3 and 4 
and advanced liver disease, including those without response 
to prior interferon-based, PI-based or SOF-based therapy .
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Effectiveness and safety of direct-acting antiviral thera-
pies (DAA) in cirrhotic HCV monoinfected and HIV/HCV 
coinfected patient
Pilar Carmona, Miguel Angel Von Wichmann, Juan Ignacio Are-
nas, Francisco Esandi, Francisco Rodriguez-Arrondo, Maria Jesus 
Gayan, Leticia Martin, Jose A. Iribarren; Donostia University Hos-
pital, Donostia, Spain
Introduction The new DAA against HCV have shown great 
efficacy in non-cirrhotic population . In cirrhotic monoinfected 
patients effectiveness is lower . The experience in coinfected 
cirrhotic is limited . Objective To analyze and compare the 
effectiveness and safety of these drugs in monoinfected and 
coinfected cirrhotic patients . Material and methods Retrospec-
tive evaluation of monoinfected and coinfected patients treated 
with DAA in our institution . All patients who started treatment 
before 01/01/2016, with therapies free of peg-IFN except 
for genotype 3, being cirrhotic or with systemic complications 
associated with HCV were included . The variables analyzed 
were: age, sex, coinfection with HIV, HCV genotype, score of 
fibrosis, Child-Pugh, prior HCV treatment, concomitant therapy 
with proton-pump inhibitor (PPI) . Effectiveness was measured 
by sustained viral response (SVR) and safety assessing grade 
3-4 toxicities . Results We included 234 patients, 83 (35%) 
coinfected, mean age 54 .8±8 .3 years, 61 (26%) women, 
genotype 1a: 64 (27%), 1b: 73 (31%), 1 nt: 2, 2: 2, 3: 54 

(23%), 4: 39 (17%), pretreated 51% patients . The mean elas-
tometry was 27±15 .2KPa, 30 were Child-Pugh B and 2 C 
and 124 (53%) had portal hypertension at baseline . Ten (4%) 
were <F4 . In coinfected, baseline HIV VL was undetectable 
in 95%, mean CD4 was 557 .8 and all except 1 were on 
antiretroviral therapy . Received treatment in coinfected and 
monoinfected patients was, respectively: Sofosbuvir/sime-
previr±ribavirin (RBV): 17-33, sofosbuvir/daclatasvir±RBV: 
14-21, sofosbuvir/RBV: 1-0, simeprevir/daclatasvir±RBV: 3-2, 
sofosbuvir/ledipasvir±RBV: 17-22, paritaprevir/ombitasvir-r/
RBV±dasabuvir: 22-53, sofosbuvir/peg-IFN/RBV: 9-18 . End of 
treatment response was achieved in (80/83) 96% coinfected 
and (150/151) 99% monoinfected . There were no significant 
differences in SVR12 between coinfected (69/80) 86 .2% 
(IC95%: 77-92 .2) and monoinfected (128/141) 90 .8% 
(IC95%: 84 .9-94 .6); neither with or without concomitant PPI 
treatment 61/68 (89 .7%) and 136/153 (88 .9%) . There was 
only one discontinuation, due to elevated bilirubin, 5 patients 
died, (4 coinfected and 1 monoinfected), no one due to the 
treatment, 3 liver related . Hematologic toxicity: 39 patients 
had anemia, 21 neutropenia and 98 thrombocytopenia . RBV 
was stopped in 4 (2%) patients and adjusted in 42 (20%) . 
Conclusion There were no statistically significant differences in 
effectiveness and safety between monoinfected and coinfected 
patients . The effectiveness of these treatments in cirrhotic with a 
high proportion of portal hypertension is high (88%) . Only one 
therapy was stopped due to toxicity . A dose adjustment of RBV 
was necessary in 20% of patients .
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Francisco Rodriguez-Arrondo, Maria Jesus Gayan, Leticia Martin, Jose A . Irib-
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1995
Treatment of US Veterans with hepatitis C virus (HCV) 
genotype (GT) 1 infection: effectiveness of Ledipasvir/
Sofosbuvir (Harvoni®) and Ombitasvir/Paritavir/Ritona-
vir/Dasubuvir (Viekira Pak®) regimens
Danny Issa2, Veda Forte1, Daniel Tassone1, HoChong Gilles1, 
Cynthia L. Solomon1, Stacy Owens1, Barbara Obolewicz1, Doug-
las M. Heuman1, Michael Fuchs1; 1Division of Gastroenterology, 
McGuire VA Medical Center, Richmond, VA; 2Virginia Common-
wealth University, Richmond, VA
Background and aim: Compared to highly controlled clinical 
trial populations, substantial comorbidity has contributed to 
traditionally lower sustained virologic response rates (SVR) in 
US veterans . We therefore assessed the effectiveness of Har-
voni® or Viekira Pak®, with or without ribavirin, given for 8-24 
weeks in veterans at a single VA transplant center . Methods: 
From January 2015 until end of April 2016, 402 veterans with 
GT1 infection (GT1: 41, GT1a: 269; GT1b:92) were started 
on either Harvoni® or Viekira® and for which SVR 12 data will 
be available by November 2016 . In treatment-experienced 
veterans ribavirin was added to Harvoni® to shorten treatment 
duration to 12 weeks; a total of 35 veterans with low viral 
load were eligible to receive Harvoni® for 8 weeks . Diagnosis 
of cirrhosis was based on one of the following: i) liver biopsy, 
ii) FIB-4>3 .25, iii) FibroScan >12 kPa or iv) or signs of portal 
hypertension . Treatment experience was defined as having 
received at least one dose of interferon . Undetectable HCV-
RNA 12 weeks or later following end of antiviral therapy was 
defined as SVR12 . Results: Of the 402 veterans with GT1, 311 
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had completed treatment with available SVR12 data by May 
30th 2016 . Mean age was 62 yrs (34-76), 94% were male, 
67% (n=209) were cirrhotic and 99 (32%) were treatment-ex-
perienced . A total of 12 veterans had a liver transplantation . 
Viral breakthrough and relapse occurred in 6 and 12 veterans, 
respectively . 6 veterans expired during or after therapy due to 
events unrelated to drug therapy . Early termination of therapy 
occurred in <4% veterans . Of the entire cohort, SVR12 was 
achieved in 97% compared to 96% and 93% for those treated 
with Harvoni® and Viekira®, respectively . Failure rate in those 
treated with 8 weeks only was 6% . Among all cirrhotic veter-
ans, SVR 12 rates were 96% and 83% for those being treated 
with Harvoni® and Viekira®, respectively . SVR12 data for the 
entire cohort of 402 veterans will be presented . Conclusions: 
In this large, single center cohort of treatment-naïve and -expe-
rienced veterans, high SVR 12 rates, similar or even better than 
in registration trial or “real-world” cohorts were obtained with 
either Harvoni® or Viekira®, respectively . Elimination of HCV 
among all US veterans that are suitable treatment candidates is 
now a realistic goal .
Disclosures:
Douglas M . Heuman - Consulting: Bayer, Grifols, Genzyme; Grant/Research 
Support: Exilixis, Novartis, Bayer, Bristol Myers Squibb, Scynexis, Ocera, Mann-
kind, Salix, Globeimmune, Roche, SciClone, Wyeth, Otsuka, Ikaria, UCB, Cel-
gene, Centocor, Millenium, Osiris, AbbVie, Gilead; Speaking and Teaching: 
Otsuka, Astellas; Stock Shareholder: General Electric
Michael Fuchs - Grant/Research Support: Gilead, Abbvie, Intercept, Conatus, 
Galectin; Speaking and Teaching: Falk Founddation
The following people have nothing to disclose: Danny Issa, Veda Forte, Daniel 
Tassone, HoChong Gilles, Cynthia L . Solomon, Stacy Owens, Barbara Obole-
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1996
Sofosbuvir/Ledipasvir in the Treatment of Early HCV 
Infection in HIV-infected Men
Daniel S. Fierer, Ahmed El Sayed, Paari Palaniswami; Infectious 
Diseases, Icahn School of Medicine at Mount Sinai, New York, NY
Background We have recently shown that the short-course inter-
feron-free regimen of sofosbuvir (SOF)+ribavirin for 12 wks 
was highly effective in the treatment of early HCV in HIV-in-
fected men . With the availability of the combination SOF/
ledipasvir (LDV), we hypothesized that short-course (8-wk) treat-
ment with SOF/LDV could cure all cases of genotype (gt) 1 and 
4 HCV infection if treatment were initiated during the enhanced 
treatment responsiveness period of early HCV infection . Meth-
ods We performed a study of SOF/LDV in the treatment of 
early gt 1 and 4 HCV infection in HIV-infected men . Inclusion 
criteria were 1) any new ALT elevation, plus, a) for primary 
infection, documented HCV viremia and recent antibody sero-
conversion; or b) for re-infection, recent-onset viremia after SVR 
12 or spontaneous clearance . Treatment was to be initiated 
as quickly as possible after HCV diagnosis, without a defined 
observation period . Men who were judged by the principal 
investigator to be within the enhanced treatment responsive-
ness period of early HCV infection at treatment initiation were 
treated for 8 wks, while men in which this period was judged 
to have waned during the insurance application process were 
treated for 12 wks . The primary endpoint was SVR 12 . Results 
Twenty-seven HIV-infected men (23 with primary infection, 4 
with re-infection) were enrolled, and 5 (19%) spontaneously 
cleared . Of the 22 who were treated, 12 (55%) were black 
or Hispanic and 12 had the unfavorable IFNL3 CT or TT poly-
morphisms . Eighteen (82%) had gt 1a, and 2 each had gt 1b 
and 4d HCV . Median treatment baseline VL was 5 .1 (IQR 4 .4, 
5 .9) log10 IU/mL . Treatment was initiated a median of 14 (IQR 
10, 25) wks after HCV diagnosis, delayed in all cases due to 
insurance company intransigence . At treatment initiation, 18 

(82%) men were judged to be still within the enhanced treat-
ment responsiveness period, despite some with long durations 
of infection, and received 8 wks treatment, with 2 exceptions 
(1 received 6 wks and 1 extended his treatment to 12 wks) . 
Treatment of 4 (18%) men was judged delayed beyond this 
period and they received 12 wks treatment . All 22 (100%) men 
achieved SVR 12 . Conclusions All HIV-infected men treated 
within the enhanced treatment responsiveness period of early 
HCV infection with short-course SOF/LDV were cured . Better 
definitions of early HCV infection are needed to guide eligibil-
ity in future studies of short-course treatments . Even without such 
definitions, however, in clinical practice early HCV infection 
should be treated immediately after detection to take advan-
tage of short-course treatments, as well as to decrease further 
HCV transmission among HIV-infected MSM .
Disclosures:
Daniel S . Fierer - Stock Shareholder: Gilead
The following people have nothing to disclose: Ahmed El Sayed, Paari Pala-
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1997
Primary care based model using patient navigators 
highly successful in obtaining HCV medications for 
inner-city HCV-monoinfected patients
Wilma Toribio, Farah Riazi, Genesis C. Ciprian, Nathalia 
Gibbs, Martha Giardina, Jocelyn A. Camacho, Korin Parrella, 
Joy Cambe, Catherine Amory, Donald Gardenier, Roshni Daver, 
Rachel Chasan, Trang Vu, Keith M. Sigel, Jeffrey J. Weiss; Depart-
ment of Medicine, Mount Sinai School of Medicine, New York, NY
Background and Aims Obtaining approval for HCV medica-
tions through the prior authorization (PA) process is time-con-
suming and requires specific expertise . We examined the 
success in obtaining approval of HCV medication and the fac-
tors related to this . Methods Our primary care based program 
treats HCV-monoinfected patients with complex medical and 
psychiatric profiles at an academic medical center in New 
York City . We use a model of patient navigators trained in 
the PA process collaborating with a nurse and specialty phar-
macy to manage the PA process . IRB approval was obtained to 
conduct a retrospective chart review of existing program data 
bases and the medical records of patients for whom medica-
tions were ordered in the one year period between November 
1, 2014 and October 31, 2015 (n=197) . Results Patients were 
insured by Medicaid (69%), Medicare (12%), both Medcaid/
Medicare (10%), private insurance (5%) or uninsured (4%) . 
They were predominantly male (62%) with a mean age of 56 .8 
(SD=10 .6), were mostly Hispanic (38%) or black (36%) and 
were largely treatment naïve (79%) and genotype 1 (86%) . 
Ninety-three percent were eventually approved for HCV treat-
ment . The steps in the PA cascade were approval on first sub-
mission (37% mean days = 30 .7; SD=29 .9), approval after 
internal appeal (45%; mean days = 66 .8; SD= 70 .5) approval 
after external appeal (11%; mean days = 124 .7; SD=60 .2); 
and no approval obtained (7%) . Medications were obtained 
through pharmaceutical assistance programs for all 8 patients 
treated through the HepCAP program for uninsured residents 
of New York State . Demographic and clinical variables were 
examined for univariate associations with medication approval 
status for those patients with medical insurance (n=189) . Fac-
tors associated with fewer steps in PA cascade in univariate 
analysis (p<0 .20) were older age, female gender, non-Med-
icaid insurance, comorbid hypertension, comorbid diabe-
tes, being domiciled, and being genotype 1 . Fibrosis score 
as determined by FIB-4 index score was not associated with 
barriers to medication approval . A multivariable model found 
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(p<0 .05) that Medicare or Medicaid/Medicare insurance as 
compared to Medicaid resulted in fewer steps in the PA cas-
cade (no difference for private insurance from Medicaid refer-
ence) and genotype 2 resulted in more steps in the PA cascade 
as compared to genotype 1 (no difference for genotype 3 or 
4 as compared to genotype 1 reference) . Conclusions Skilled 
patient navigators who are well-trained in the PA process can 
be highly effective . In our urban HCV treatment program, Med-
icaid insurance and genotype 2 HCV were independently asso-
ciated with increased barriers to HCV medication approval .
Disclosures:
Keith M . Sigel - Advisory Committees or Review Panels: Gilead Sciences
Jeffrey J . Weiss - Consulting: AbbVie Inc .
The following people have nothing to disclose: Wilma Toribio, Farah Riazi, 
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1998
chronic hepatitis c treatment with new generation 
direct-acting antivirals – real-life data from a portu-
guese center
Lurdes C. Santos1, Rosário Serrão1, André Silva-Pinto1, Ana 
Sofia Faustino1, Susana Silva1, Carmela Piñeiro1, Jorge Soares1, 
Andrade Patricia2, Helder Cardoso2, Alcina Ferreira1, Joao 
Nuak1, Susana Lopes2, Susana Rodrigues2, Ana Vale2, António 
Sarmento1, Guilherme Macedo2; 1Infectious Diseases, Centro Hos-
pitalar São João, Porto, Portugal; 2Gastroenterology Department 
- Centro Hospitalar São João, Porto, Portugal
Introduction: The new generation Direct-Acting Antivirals 
(DAA) revolutionized the way Hepatitis C virus (HCV) infection 
is treated . Since 2015, DAA became available in Portugal 
(universal access policy) . Our aim is to assess the efficacy of 
these new treatments in clinical practice . Methods: We per-
formed a retrospective study of chronic Hepatitis C patients 
treated with DAA between January 2015 and May 2016 . The 
patients were identified in the Infectious Diseases and Gastro-
enterology databases . The primary outcome was “sustained 
virologic response” (SVR) and the secondary outcome was the 
occurrence of adverse effects . We used the most appropriate 
measures of central tendency and of distribution according to 
the variable’s distribution . Results: From 1026 patients with 
chronic Hepatitis C followed in our Hospital, 756 started the 
DAA treatment, 611 ended the treatment and 519 completed 
12 weeks after treatment evaluation . From these 519 patients, 
377 (72,6%) were men and 150 (28,9%) had co-infection 
with Human Immunodeficiency Virus (HIV) . The median age 
was 52 (interquartile range (IQR) 13) . Two-hundred and six-
ty-three (50,7%) patients were treatment naïve; the most fre-
quent previous treatment was Pegylated interferon-ribavirin 
(242, 94,2%) . Cirrhosis was prevalent in our population: 188 
patients (38,8%) . The most frequent genotype (G) was G1 
(371, 71 .6%) followed by G3 (91, 17,5%), G4 (54, 10,4%) 
and G2 (2, 0,4%) . The majority of our patients received sofos-
buvir-ledipasvir (381, 73,4%); the other given treatments were: 
sofosbuvir-ledipasvir-ribavirin (82, 15,8%), sofosbuvir-ribavirin 
(51, 9,8%) and sofosbuvir-daclatasvir-ribavirin (5, 1,0%) . The 
duration of treatment was 12 weeks in 183 (35,3%) and 24 
weeks in 336 patients (64,7%) . Not considering the HIV treat-
ment modifications, 56 patients (10,9%) needed to stop or 
change chronic medication due to interactions with the DAAs . 
The adverse effects with DAA were reported by 137 patients 
(28,5%): the most frequent were headache, asthenia and nau-
sea . Five-hundred and four patients (97,3%) had SVR at week 
12 after treatment . From the 14 patients that did not cure the 
HCV infection, 4 had to stop the medication due to adverse 

events (2 severe anaemia, 1 alveolar haemorrhage, 1 acute 
renal failure), 4 did not have treatment compliance and in 6 
the HCV infection relapsed after treatment . These patients with 
relapse did not have HIV co-infection, 3 had cirrhosis and were 
G3 (4 patients) and the other two had G1 and G4 (1 patient 
each) . Conclusions: Our results confirm in real life the efficacy 
and tolerability of these DAA treatments . Neither cirrhosis nor 
HIV co-infection seems to impact their high efficacy .
Disclosures:
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1999
Treatment Patterns Among Hepatitis C Virus Genotype 3 
Patients in the United States
Elyse Swallow1, Jinlin Song1, Philip J. Galebach1, Miriam Zichlin1, 
Lisa C. Rosenblatt2, Andrew A. Napoli2, Yunes Doleh2, James 
Signorovitch1; 1Analysis Group, Inc., Boston, MA; 2Bristol-Myers 
Squibb, Plainsboro, NJ
Background and Aims: Treatment options for HCV genotype 3 
(GT3) are rapidly evolving . This study describes characteristics, 
treatment patterns, and outcomes of HCV GT3 patients in the 
US post FDA approval (December 2013) of sofosbuvir (SOF) . 
Methods: US physicians provided data retrospectively from the 
medical charts of their patients who were diagnosed with HCV 
GT3 and had at least one office visit regarding HCV treatment 
options between January 1, 2014 and March 31, 2015 (index 
window) . Data was collected in two waves: Wave 1 included 
HCV GT3 patients regardless of treatment initiated; Wave 
2 included HCV GT3 patients who initiated one of the FDA 
approved or AASLD recommended treatments for HCV GT3 
(peginterferon/ribavirin [P/R], SOF+R, SOF+P/R) during the 
index window . The index treatment was the 1st HCV treatment 
during the index window . Patient characteristics, index treat-
ment patterns, and treatment outcomes were assessed . Results: 
114 physicians reported on 248 HCV GT3 patients (Wave 
1: 97 patients; Wave 2: 151 patients) . Most physicians were 
gastroenterologists/hepatologists (60%) and worked in private 
practice (75%) . The mean age of patients was 47 years and 
70% had commercial insurance . Patients were primarily male 
(68%) and 16% had cirrhosis . Among the 66 (68%) Wave 
1 patients who initiated treatment during the index window, 
48% initiated SOF + R, 11% initiated SOF + P/R, 14% initi-
ated P/R, and 27% initiated other regimens . The remaining 31 
(32%) were untreated during the index window, with the most 
common reasons being lack of efficacy (23%), lack of insur-
ance coverage for existing treatments (23%), and anticipated 
availability of new treatments (23%) . 63% of the 217 patients 
who initiated index treatment in Wave 1 or 2 experienced 
an adverse event (AE) (Table) . Of the 190 patients who com-
pleted/discontinued their index treatment, 75% achieved sus-
tained virologic response (SVR) at least 8 weeks after treatment . 
Conclusion: Many patients with HCV GT3 remained untreated, 
despite the approval of SOF . Among patients who completed/
discontinued index treatment, 75% achieved SVR but rates are 
lower than those reported in clinical trials, and many patients 
experienced AEs . These findings suggest an unmet need for 
effective and tolerable treatments for HCV GT3 patients during 
the study period .
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2000
Factors that influence the improvement of liver albumin 
synthesis during interferon-free sofosbuvir-based ther-
apy of chronic hepatitis C virus infection
Akira Kawano1, Hirohisa Shigematsu1, Koichiro Miki1, Yasunori 
Ichiki2, Chie Morita3, Kimihiko Yanagita4, Kazuhiro Takahashi5, 
Kazufumi Dohmen6, Hideyuki Nomura7, Hiromi Ishibashi8, Shinji 
Shimoda9; 1Kitakyushu Municipal Medical Center, Kitakyushu, 
Japan; 2Japan Community Health care Organization Kyushu Hos-
pital, Kitakyushu, Japan; 3JR Kyushu Hospital, Kitakyushu, Japan; 
4Saiseikai Karatsu Hospital, Karatsu, Japan; 5Hamanomachi Hos-
pital, Fukuoka, Japan; 6Chihaya Hospital, Fukuoka, Japan; 7Shin-
Kokura Hospital, Kitakyushu, Japan; 8Fukuoka Sanno Hospital, 
Fukuoka, Japan; 9Kyushu University, Fukuoka, Japan
Background and Aims: Interferon (IFN)-free regimens of 
direct-acting antiviral agents have improved the treatment 
response for chronic hepatitis C virus (HCV) infection and the 
improvement of liver function parameters have been reported . 
Serum albumin (Alb) is an important index of liver protein syn-
thesis . The objective of this study was to evaluate the improve-
ment of liver Alb synthesis in the patients receiving IFN-free 
sofosbuvir (SOF)-based therapy and to identify the factors that 
influence the improvement of liver Alb synthesis . Patients and 
methods: This retrospective multicenter study consisted of 408 
patients with chronic HCV infection who completed a 12-week 
SOF-based therapy without any severe adverse event . Ledipas-
vir/SOF was used in 240 patients of genotype 1 and SOF with 
ribavirin was used in 168 patients of genotype 2 . The median 
age was 66 .0 years old and 175 patients (43%) were male . 
Median HCV RNA was 6 .0 log IU/mL . Median serum Alb, 
alanine aminotransferase (ALT), serum alpha-fetoprotein (AFP) 
and platelet count were 39 g/L, 40 IU/L, 4 .2 ng/mL and 147 
x109/L . Sixty-six patients (19%) had diabetes . The definition 
of diabetes was hemoglobin A1c (HbA1c) ≥ 6 .5% and/or the 
patients already diagnosed as diabetes and intervened with 
medical treatment . Median HbA1c levels were 6 .8% in the dia-
betic patients and 5 .6% in the non-diabetic patients (p<0 .001) . 
We compared the changes of parameters between the initiation 
and the end of the treatment (EOT) . To identify the independent 
factors that influence the improvement of liver Alb synthesis, 
logistic regression analysis was performed . Results: HCV RNA 
negativity at EOT was 100% (408/408) . Median ALT and 
AFP levels improved to 18 IU/mL and 3 .0 ng/mL . Serum Alb 
increased to 41 g/L . In particular, in the low Alb group (serum 
Alb ≤ 35g/L, n=76), serum Alb significantly increased from 34 
to 38 g/L (p<0 .001) . Median increase of serum Alb (Δ Alb) 
in the low Alb group was 5 g/L and a multivariate analysis 

extracted diabetes as an only significant independent factor of 
Δ Alb < 5 g/L (p=0 .015) . In the low Alb group, Δ Alb was sig-
nificantly lower in the diabetic patients than in the non-diabetic 
patients (3 g/L and 5 g/L, p=0 .024) . The rate of the improve-
ment of Child-Pugh score from 6 to 5 was significantly lower 
in the diabetic patients than in the non-diabetic patients (60% 
(9/15) and 84% (42/50), p=0 .047) . Conclusions: This study 
showed that IFN-free SOF-based therapy improved the liver Alb 
synthesis in the patients with chronic HCV infection, especially 
in the low Alb group . However, our study demonstrated that the 
improvement of liver Alb synthesis was impaired in the patients 
with diabetes .
Disclosures:
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2001
Efficacy of direct-acting antiviral agents for treatment 
of HCV genotype 1 infection in Hispanics: data from a 
real-world cohort
Andres F. Carrion, Jose L. Gonzalez Martinez, Lyan Gondin Her-
nandez,, Roberta Romero, Marc J. Zuckerman; Department of 
Medicine, Division of Gastroenterology and Hepatology, Texas 
Tech University Health Sciences Center El Paso, El Paso, TX
BACKGROUND: The prevalence of hepatitis C virus (HCV) 
infection in Hispanics living in the US is 40% higher than 
for non-Hispanic Whites (NHW) . Following interferon-based 
therapy for HCV genotype 1 infection, sustained virological 
response (SVR) was 44% lower in Hispanics compared to 
NHW . However, subgroup analyses from pivotal clinical trials 
for various direct-acting antiviral agents (DAA) showed no vari-
ations in SVR across different ethnic groups but Hispanics have 
been largely underrepresented in these trials . The aim of this 
study is to assess the efficacy of DAAs in Hispanics with HCV 
genotype 1 infection in a real-world setting . METHODS: This 
is a retrospective cohort study of non-liver transplant Hispanic 
patients with HCV genotype 1 infection treated with all-oral 
DAA regimens at an academic medical center between Janu-
ary 2014 and January 2016 . All patients that started antiviral 
therapy, regardless of completion of the prescribed regimen, 
were included in the final analysis . Efficacy data are presented 
as SVR rates . RESULTS: A total of 64 Hispanic patients received 
treatment: 75% had genotype 1a and 25% had genotype 1b; 
52% had cirrhosis and 21% of those had hepatic decompen-
sation (Child-Pugh class B or C); and 16% had failed pre-
vious antiviral therapy with interferon-based regimens . DAA 
regimens were chosen at the discretion of the treating provider: 
ledipasvir/sofosbuvir 63%, simeprevir/sofosbuvir 28%, parita-
previr/ritonavir/ombitasvir/dasabuvir 9%, and concomitant 
ribavirin was used in 20% . On intention-to-treat analysis, SVR 
was achieved in 97% of patients: 100% non-cirrhotic, 94% 
cirrhotic, 98% genotype 1a and 94% genotype 1b . Overall, 
antiviral therapy was well-tolerated with non-severe adverse 
events (AEs) reported in 38% of cases, and only two (3%) 
patients reported severe AEs: intractable rash associated with 
ribavirin in one patient requiring change of antiviral regimen, 
and one patient passed away of acute on chronic liver fail-
ure during treatment with ledipasvir/sofosbuvir (genotype 1b, 
naïve to prior treatment, Child-Pugh class B) . Only one patient 
relapsed after treatment with ledipasvir/sofosbuvir (genotype 
1a, failed previous therapy with peg-interferon/ribavirin, Child 
Pugh class A) and was found to have an NS5A resistance-as-
sociated variant conferring high-level resistance to ledipasvir . 
CONCLUSION: in this real-world cohort, DAA regimens were 
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highly effective in Hispanics with HCV genotype 1 infection, 
with SVR rates comparable to those reported in large clinical 
trials and integrated analyses enrolling predominantly NHW 
patients .
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and Teaching: BMS, Alexion, Intercept, Merck
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2002
Treatment of HCV genotype 2 with sofosbuvir and riba-
virin results in lower SVR rates in real life than expected 
from clinical trials 
Stefan Mauss1, Rainer Günther2, Peter Buggisch3, Hartwig H. 
Klinker4, Andreas Schober5, Christine John6, Thomas Lutz7, Heike 
Pfeiffer-Vornkahl8, Claus Niederau9, Markus Cornberg10, Chris-
toph Sarrazin11, Frank Tacke12, German Hepatitis C-Registry13; 
1Center for HIV and Hepatogastroenterology, Duesseldorf, Ger-
many; 2Klinik für Innere Medizin I, UK S-H, Campus Kiel, Kiel, 
Germany; 3ifi-institute for interdisciplinary medicine, Hamburg, 
Germany; 4University Hospital Würzburg, Wuerzburg, Germany; 
5Hepatologische Praxis, Göttingen, Germany; 6Center of Gas-
troenterology, Berlin, Germany; 7Infektiologikum, Frankfurt, Ger-
many; 8e.factum GmbH, Butzbach, Germany; 9St. Josef-Hospital, 
Katholisches Klinikum Oberhausen, Oberhausen, Germany; 10Gas-
troenterology,Hepatology and Endocrinology, Hannover Medical 
School, Hannover, Germany; 11J. W. Goethe-University Hospital, 
Frankfurt, Germany; 12Dept of Internal Medicine III, University Hos-
pital Aachen, Aachen, Germany; 13Leberstiftungs-GmbH Deutsch-
land, Hannover, Germany
Introduction: HCV genotype 2 (GT2) is generally considered to 
be easy to treat . The current standard therapy is 12 weeks of 
sofosbuvir and ribavirin . However, due to low patient numbers, 
sustained virologic response (SVR) rates varied substantially 
between studies . Therefore, re-assessing the efficacy of interfer-
on-free therapy in cohorts with larger patient numbers is war-
ranted . Methods: The German Hepatitis C registry is a national 
multicenter cohort . Patients are treated at the discretion of the 
physician . Data are collected by a web-based data system 
and confirmed by plausibility checks and on site monitoring . 
Results: At the time point of the analysis, 6,034 patients have 
been enrolled in the registry and observed at least 40 weeks 
after start of therapy . Of those, 265 were infected with GT2 
and 236 had initiated treatment (60% male, 98% Caucasian, 
median age 54 years) . Treatment with sofosbuvir and riba-
virin for 12 weeks achieved SVR12 (ITT) in 136/164 (83%) 
patients . The association of SVR12 with patient characteristics 
is shown in the table . In particular, low SVR12 rates were not 
related to Russian descent, arguing against a substantial num-
ber of patients infected with a chimeric GT 2k/1b virus . The 
overall SVR12 rate in patients treated per protocol excluding 
patients discontinuing therapy or being lost to follow-up was 
135/151 (89%) . 17 patients (5%) required dose reduction 
of ribavirin due to side effects (anemia) . Five patients (2 .4%) 
discontinued therapy prematurely, of whom 1 patient had liver 
cirrhosis . In 3 patients, at least one serious adverse event was 
reported (anemia, ascites, dyspnea, syncopal episode) . No 
patient died . Conclusions: In this large GT2 cohort, sofosbuvir 
and ribavirin for 12 weeks achieved lower SVR rates com-
pared to treatment outcomes expected from phase 3 trials . 
Even patients with favorable outcome factors did not achieve 
SVR rates above 90% . These findings highlight the need for 
establishing alternative treatment strategies for GT2 patients .

Table 1. SVR12 rates for sofosbuvir + ribavirin 12 weeks of ther-
apy in pre-specified subgroups (ITT analysis)
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Sofosbuvir/Ledipasvir without Ribavirin is effective in 
the treatment of recurrent hepatitis C infection post liver 
transplant
Mohamed G. Shoreibah1, DeAnn Jones1, Jordan Orr2, Jie Zhang3, 
Krishna V. Venkata4, Omar I. Massoud1; 1GI and Hepatology, 
University of Alabama at Birmingham, Birmingham, AL; 2Internal 
Medicine, university of Alabama at Birmingham, Birmingham, AL; 
3Department of Epidemiology, School of Public Health, university 
of Alabama at Birmingham, Birmingham, AL; 4Internal Medicine, 
University of Alabama in Montgomery, Montgomery, AL
Background and aim . Recurrent hepatitis C virus (HCV) infection 
has been a very challenging complication post liver transplant 
(LT) . Breakthrough HCV treatment regimens with high sustained 
viral response (SVR) rates have made a dramatic change in the 
landscape of this problem . The AASLD recommends the com-
bination of Ribavirin (RBV) and Sofosbuvir/Ledipasvir (SOF/
LEV) for 12 weeks for the treatment of recurrent HCV (genotype 
1) post LT . Data is limited on the use of SOF/LEV without RBV . 
The aim of this study was to evaluate the use of SOF/LEV 
without RBV for the treatment of recurrent HCV post LT . Meth-
ods . This is a prospective study of LT patients who received 
SOF/LEV without RBV for the treatment of recurrent HCV in 
our liver center from 2014 to 2016 . The length of treatment 
was determined by their provider and insurance approval . We 
compared ALT and albumin levels before and after treatment 
using paired T-Test and glomerular filtration rate (GFR) levels 
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(≤60 vs . >60) using McNemar’s Test . Results . 60 patients were 
enrolled, two received eight weeks of treatment, 45 received 
12 weeks, one received 16 weeks, and 12 received 24 weeks . 
Patients were 70% males, 88% Caucasians, age 60 ±7 yrs ., 
15% cirrhotics, 45% treatment experienced with recurrent HCV 
infection GT1 post LT . Three patients had simultaneous liver 
and kidney transplant (SLK), 11 patients had bilirubin >1 .4 
mg/dL and one patient had cholestatic fibrosing HCV with a 
bilirubin of 10 .2 mg/dL . 16 patients received treatment within 
12 months of LT . After treatment, the mean albumin increased 
from 3 .9 gm/dL to 4 .1 gm/dL and the mean ALT decreased 
from 63 U/L to 19 U/L . The mean (standard deviation) of the 
differences in albumin and ALT (post- minus pre-treatment) were 
0 .24 (0 .44) and -44 .15 (39 .31) and paired T-Tests indicated 
that the differences were both statistically significant (p< .001) . 
Prior to treatment 55% of patients had a GFR<60; the propor-
tion remained the same (53%) after completion of treatment 
(p=0 .7630) . There was no discontinuation of treatment . All 
patients achieved SVR12 . Conclusion . SOF/LEV without RBV 
is an effective treatment of recurrent HCV infection post LT . The 
entire group achieved SVR12 and the majority received treat-
ment for 12 weeks only . The treatment was safe and well-tol-
erated in patients with low and normal GFR . The decrease 
in ALT and the increase in albumin could signal decreased 
inflammation and improvement in hepatic synthetic functions, 
respectively . Clinicians may consider omitting the use of RBV 
and thus avoid its risks in LT patients, particularly those with 
renal impairment, should future studies continue to generate 
data favoring such an approach .
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100% virological response and adherence in HCV 
genotype 1 liver cirrhosis treated with 3D regimen in a 
Romanian real-life cohort
Liana Gheorghe1,2, Anca Trifan3, Speranta Iacob1, Carol Stan-
ciu3, Roxana Sirli4, Ioan Sporea4, Cristina Cijevschi3, Victoria 
Arama5,2, Cristina Popescu5,2, Ciprian Brisc6, Adrian Goldis4, 
Ion Rogoveanu7, Razvan Iacob1,2, Cristian Gheorghe1,2; 1Gas-
troenterology and Hepatology Center, Fundeni Clinical Institute, 
Bucharest, Romania; 2UMF Carol Davila, Bucharest, Romania; 
3Department of Gastroenterology, Gr. T. Popa University of Medi-
cine and Pharmacy, Iasi, Romania; 4Gastroenterology and Hepa-
tology, University of Medicine and Pharmacy Timisoara, Timisoara, 
Romania; 5”Prof Dr Matei Bals” National Institute of Infectious Dis-
eases, Bucharest, Romania; 6Gastroenterology Clinic, University of 
Oradea, Oradea, Romania; 7Clinic Gastroenterology Hepatology, 
University of Medicine and Pharmacy, Craiova, Romania
Background: In Romania, hepatitis C virus (HCV)-infection has 
an overall prevalence of 3 .23% and genotype 1b is respon-
sible for >99% of the infections in people who do not inject 
drugs . Compensated and decompensated cirrhosis is projected 
to increase by 25-30% by 2030, while liver related mortality 
was projected to increase by 30% until 2030 in Romania . 
However, in Romania, the single approved interferon free regi-
men is ombitasvir/paritaprevir/ritonavir/dasabuvir and only in 
F4 fibrosis . Aim: The aim of this study was to assess the efficacy 
and tolerability of 3D regimen in Romanian patients with liver 
cirrhosis . Methods: 393 consecutive patients with HCV geno-
type 1b liver cirrhosis and without hepatocellular carcinoma 
were treated with ombitasvir/paritaprevir/ritonavir/dasabuvir 
and ribavirin for 12 weeks in 6 tertiary Gastroenterology/

Infectious Diseases Centers from Romania between December 
2015 and May 2016 . Student T test was used to compare 
different continuous variables at beginning and at the end of 
antiviral therapy . Results: There were included 44 .5% men and 
55 .5% women with a mean age of 59±9 years with compen-
sated Child Pugh A liver cirrhosis . 18 .8% of the patients had 
associated diabetes mellitus and 3 .3% autoimmune thyroiditis . 
58 .3% of patients were previously treated with pegylated inter-
feron and 43 .2% had esophageal varices . Median baseline 
viral load was 687000 UI/mL . End of treatment virological 
response was 100% (only 3 patients had HCV RNA<15UI/L 
but still detectable, all the rest had HCV RNA undetectable) . 
Adherence was 100%, none of the patients stopped 3D med-
ications . Ribavirin was stopped after one month due to renal 
dysfunction in one patient . There was a statistically significant 
increase of MELD score at EOT, although the mean value is 
low <10 (6 .7±3 vs 7 .1±3 .5, p=0 .02) . There was no difference 
between baseline and EOT for total bilirubin and INR, but 
creatinine significantly increased (0 .80±0 .15 vs 0 .86±0 .21 
mg/dL, p<0 .0001) . There was a significant decrease of 
hemoglobin (14 .1±1 .6 vs 12 .3±1 .5mg/dL, p<0 .0001) and 
white blood count (5947 .7±3626 .4 vs 4816±2773 .2/
mm3, p<0 .0001) levels at EOT, but a significant increase of 
platelets (138599 .5±71017 .4 vs 151881 .8±80745/mm3, 
p<0 .0001) . Conclusion: An interferon-free regimen of ombitas-
vir, paritaprevir, ritonavir, dasabuvir achieved 100% virologi-
cal response at EOT in patients with HCV GT1b infection with 
cirrhosis . This regimen was well tolerated and was associated 
with no treatment discontinuation . Results of SVR12 are pend-
ing and will be presented during the meeting .
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Efficacy and safety of sofosbuvir-based therapy for 
aged patients with chronic hepatitis C
Ayako Urabe1, Ryotaro Sakamori1, Tomohide Tatsumi1, Takayuki 
Yakushijin1, Ryoko Yamada1, Tsugiko Oze1, Naoki Morishita1, 
Yuki Tahata1, Atsushi Hosui10, Takuya Miyagi2, Yoshinori Doi3, 
Akira Kaneko4, Masahide Oshita5, Hideki Hagiwara6, Yukinori 
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Hayato Hikita1, Naoki Hiramatsu1,10, Norio Hayashi6, Tetsuo 
Takehara1; 1Gastroenterology and Hepatology, Osaka University 
graduate School of Medicine, Suita, Japan; 2Gastroenterology 
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Background and Aim: Sofosbuvir (SOF)-based therapy has 
achieved high rates of sustained virologic response (SVR) in 
patients with chronic hepatitis C virus (HCV) genotype (GT)1 
and GT2 infections . Additionally, it has been available for 
aged patients who are intolerant to interferon therapy . We 
investigated the efficacy and safety of SOF-based therapy 
for aged patients with chronic HCV infection . Patients and 
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Methods: This prospective study was conducted at our hospital 
and related institutions . A total of 726 patients including 536 
patients with GT1 treated with SOF/ledipasvir (LDV) and 248 
patients with GT2 treated with SOF/ ribavirin (RBV) were ana-
lyzed . The proportion of aged patients ≥65 years old (y .o .) 
was 63% and 53%, in the GT1 and GT2 groups, respectively . 
The SVR rate was evaluated by using the intention-to-treat anal-
ysis . We performed subgroup analysis in three groups that 
were classified based on age (< 65, 65-74, and ≥ 75 y .o .) . 
Results: In the SOF/LDV-treated patients with GT1, the older 
the patients were, the higher the discontinuance rates were 
with 0% (0/101), 1% (1/117), and 4% (3/86) in patients 
who were < 65, 65-74, ≥ 75 y .o ., respectively (p = 0 .04) . Fur-
thermore, the older the patients were, the more the SVR rates 
decreased with values of 100% (86/86), 99% (96/97), and 
96% (70/73) in patients who were < 65, 65-74, and ≥ 75 
y .o ., respectively (p = 0 .04) . In the SOF/RBV-treated patients 
with GT2, the discontinuance and SVR rates did not differ 
among the three groups . However, the discontinuance rate was 
significantly higher in patients ≥ 80 y .o . at 8% (2/24) than it 
was in those < 70 and 70-79 y .o . at 0 and 3% (0/128 and 
2/72), respectively (p = 0 .011) . The adverse events related to 
discontinuance were as follows; renal dysfunction, hyperkale-
mia, pneumonia, and unexpected death in SOF/LDV therapy 
and vomiting, dysphagia, dizziness, and malaise with SOF/
RBV therapy . Patients ≥ 75 y .o . treated with SOF/RBV tended 
to show a steeper decrease in serum hemoglobin level (-1 .8 
g/dL) than the other two groups (-1 .5 g/dL in each group) . 
Additionally, both of mean serum creatinine level and mean 
eGFR level were not significantly decreased among all groups 
in SOF-based therapy . Conclusion: Although the proportion of 
aged patients increased in SOF-based therapy, and high SVR 
rates were achieved even in aged patients, the discontinuance 
rate was significantly higher in super-aged patients . Therefore, 
we should pay attention to those aged patients by closely mon-
itoring their therapeutic regimens .
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Background and Aim . Historically, advanced age (>65years) 
has been a major limitation of interferon-based therapy 
because its poor response and tolerability . The interferon-free 
antiviral regimens are effective and safe, allowing treatment 
for older patients with no age limit . The aim of this study is to 
analyze efficacy and safety of paritaprevir/ritonavir, ombitas-
vir and dasabuvir and ribavirin (3D+R) for 12 weeks treatment 
of hepatitis C virus (HCV) genotype 1b- compensated cirrhosis 
in patients aged 65 years or older . Methods: 527 naïve and 
experienced patients with HCV genotype 1b compensated cir-
rhosis treated with 3D+ R were prospectively included and 
treated with 3D+ R for 12 weeks across 10 academic cen-
ters in Romania from December 1st, 2015 to March 31 . The 
patients were divided in two groups by age: > 65 yrs and 
<65yrs  . Efficacy and safety of 3D+R therapy were analyzed 
and compared between two groups . Results . There were 527 
patients, 232 male (44%), mean age 59 yrs ( range 34-82), 
all cirrhotics (F4 by Fibromax), all Caucasians, and all with 
HCV genotype 1b infection . Out of 527 patients, 145 ( 27 .5 
%) were 65 yrs or older, mean age 69 .3 yrs (range 65-82 yrs), 
most female (62%), and 52% treatment experienced, while 
382 were <65yrs, mean 54 yrs (range 34-64), most female 
(54%) and 65 .7% treatment experienced . Adverse events 
(AEs) were frequent but manageable (none leading to discon-
tinuation), the most common being in both age groups mild 
anemia, asthenia, insomnia . Severe AEs leading to treatment 
discontinuation were reported in 3 patients (2 .06%) in older 
group (1-hepatic encephalopaty, 2-cardiac failure) compared 
to 5 patients (1 .3%) in younger group (1-intestinal occlusion,1- 
cardiac arythmia, 1-sepsis with multi-organ failure, 2-severe 
depression) . Two patients died in younger group (1- cardiac 
arythmia and 1 sepsis with multiorgan failure) and none in 
≥65yrs . Severe adverse events, other than liver decompensa-
tion, not leading to discontinuation were reported in 7 patients 
(4 .82%) in ≥65yrs and in 10 patients (2 .61%) in the younger 
group . Per-protocol analysis all patients from both age groups 
at EOT achieved negative HCV RNA level . Intent-to-treat EOT 
was 97 .93% in ≥65yrs and 98 .69% in <65yrs . At date, SVR 
12 was evaluated in 68 patients and was 100%; the final 
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results will be presented at the meeting . Conclusion . Treatment 
with 3D+R regimens in patients aged 65yrs or older with HCV 
genoptype 1b compensated cirrhosis is highly effective and 
safe, similar to that in younger patients .
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Efficacy and safety of ombitasvir (OBV) and ritonavir 
boosted paritaprevir (PRV/r) with or without dasabu-
vir (DSV) regimens in genotype 1 or 4 HCV infected 
patients. A Greek multicenter real-life cohort study
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lakopoulos4, Nikolaos Gatselis9, Evangelos Cholongitas5, Melani 
Deutsch4, Stylianos Karatapanis6, Ioannis Ketikoglou4, Vassilios 
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sity of Athens, Hippokratio General Hospital of Athens, Athens, 
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Background-Aims: The regimens of OBV/PRV/r ± DSV ± ribavi-
rin (RBV) were demonstrated to be safe and efficacious achiev-
ing high 12-week sustained virological response rates (SVR12) 
of >95% in phase III trials . However, real-world data are lim-
ited . We assessed the efficacy and safety of those regimen in 
chronic HCV patients with genotype 1 (GT1) or 4 (GT4) treated 
at tertiary Greek Liver Centers . Patients-Methods: All included 
patients fulfilled the national criteria for treatment reimburse-
ment with DAAs (F3 experienced, F4, decompensated cirrho-
sis, liver transplantation, severe extrahepatic manifestations) . 
The combination of OBV/PRV/r+DSV+RBV was given in GT1a, 
OBV/PRV/r+DSV±RBV in GT1b and OBV/PRV/r+RBV in GT4 
patients . The duration of treatment was usually 12 (n=176) 
and rarely 24 weeks (n=6) . Efficacy was estimated by SVR12 
and severe adverse events (SAEs) were reported in all patients 
who received ≥1 drug dose . Results: A total of 182 patients 
(93 males) with a median age of 57 .5 (range: 30-82) years 

and BMI of 26 .5 kg/m2 were included . GT1a was present in 
20, GT1b in 89 and GT4 in 73 patients . The severity of liver 
disease was F0-2 in 12, F3 in 49, F4 in 116 and decompen-
sated cirrhosis in 5 patients . The majority of patients (67 .5%) 
were treatment-experienced (failures after interferon-based 
treatment in 113, protease inhibitors in 3, sofosbuvir-based 
treatment in 7) . Median baseline lab values were: ALT 54 IU/L, 
albumin 4 .0 g/dL, Hb 13 .6 g/dL, platelets 170 .000/mm3, 
HCV RNA 1 .13x106 IU/ml . At the time of analysis, SVR12 
data were available for 112 patients . The overall SVR12 was 
92% (103/112) . Specifically, in GT1a: 91 .6% (11/12), in 
GT1b: 89 .2% (50/56) and in GT4: 95 .4% (42/44) . In GT1b 
patients, SVR12 was achieved in 91% (21/23) of those treated 
with OBV/PRV/r+DSV and 88% (29/33) of those treated with 
OBV/PRV/r+DSV+RBV . SVR12 was observed in 7/8 (87 .5%) 
patients with F0-2, 30/32 (93 .8%) patients with F3, 66/70 
(94%) patients with F4 and 0/2 patients with decompensated 
cirrhosis . SAEs during treatment were observed in 10 patients 
(5 .5%) . Three patients died (2 from non-liver related reasons, 
1 with decompensated cirrhosis due to sepsis) . Treatment was 
discontinued in 4 patients (death in 2, aplastic anemia in 1, 
severe diarrhea in 1) . Two patients developed jaundice and 2 
anemia, but they all continued treatment and 3 of them have 
achieved SVR12 . Conclusions: In our real-world cohort, treat-
ment with OBV/PRV/r ±DSV ±RBV was well tolerated, had low 
rates of SAEs or treatment discontinuation and achieved high 
SVR rates in GT1 and GT4 chronic HCV naïve or treatment 
experienced patients, mostly with severe fibrosis or compen-
sated cirrhosis .
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Effect and safety of daclatasvir and asunaprevir com-
bination therapy for chronic hepatitis or compensated 
cirrhosis by HCV genotype 1b infection in patients with 
renal dysfunction; From real world data
Masatoshi Ishigami, Kazuhiko Hayashi, Takashi Honda, Teiji 
Kuzuya, Yoji Ishizu, Yoshiki Hirooka, Hidemi Goto; Department of 
Gastroenterology and Hepatology, Nagoya University School of 
Medicine, Nagoya, Japan
(Background and Aims) Combination of daclatasvir and asu-
naprevir treatment was first approved IFN-free regimen in 
Japan . These drugs are mainly metabolized in liver, so this 
combination therapy could be theoretically used in patients 
with renal dysfunction safely . In this study, we investigated 
the effect and safety for the patients with renal dysfunction . 
(Patients and Methods) Among 926 patients registered in our 
multicenter study, 110 patients showed eGFR<50ml/min . and 
44 patients showed eGFR<30ml/min . First, we investigated 
the viral response among patients with and without renal dys-
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function (cut off of both eGFR: 30 and 50), and then in patients 
with renal dysfunction, we investigated the factors associated 
with SVR . To compare the viral response, Chi-square test was 
conducted, and in factor analysis, Student’s t-test was used in 
continuous values, and Chi-square test was used in categorical 
values in univariate analysis, and logistic regression analysis 
was conducted in multivariate analysis . P<0 .05 was judged as 
statistically significant . (Results)To compare the viral response, 
patients with renal dysfunction showed basically higher 
response compared with those without, and these differences 
were especially clear in early response (2 weeks after start 
of treatment) in the analysis using cutoff at eGFR<30ml/min 
(88 .2% in patients with eGFR<30ml/min . vs 59 .7% in patients 
with eGFR^30ml/min .) . Among the factors associated with 
SVR12 in patients with renal dysfunction (eGFR<50ml/min .) 
in univariate analysis (selected the factors that showed P<0 .2; 
Fib4 index categorized at 3 .25 as significant fibrosis, RVR, 
RAV, lymphocyte number), only RVR (OR: 45 .455; 95%CI: 
1 .524-1000 .000, P=0 .028) was selected as an independent 
factor in multivariate analysis . In the safety profiles, there were 
no differences in the dynamics of hematological data, and liver 
injury, which is specific AE in this regimen, was rather lower 
in patients with renal dysfunction compared with those without 
(P<0 .001) . (Conclusions) Combination treatment with daclat-
asvir and asunaprevir could be safer and might have higher 
efficacy in patients with renal dysfunction compared with those 
without . Among the patients with renal dysfunction, only RVR 
was the predictive factor of SVR12 .
Disclosures:
Hidemi Goto - Grant/Research Support: MSD, Roche, Bayer, Bristol-Myers, Eisai, 
Ajinomoto, Otsuka, Astra, Tanabe, Takeda
The following people have nothing to disclose: Masatoshi Ishigami, Kazuhiko 
Hayashi, Takashi Honda, Teiji Kuzuya, Yoji Ishizu, Yoshiki Hirooka

2009
Real-life Hepatitis C treatment: effectiveness of 8 or 12 
week Sofosbuvir/Ledipasvir in Genotype 1 non-cirrhotic 
treatment-naive mono or HIV-coinfected patients
Matilde Sánchez-Conde1, Maria Teresa Filigheddu2, Juan E. 
Losa2, Carmen Quereda1, Maria J. Vivancos-Gallego1, Cristina 
Gómez Ayerbe1, María J. Pérez-Elías1, Santiago Moreno1, Ana 
Moreno1; 1infectious Diseases, Ramon y Cajal Hospital, Madrid, 
Spain; 2Infectious Diseases, Hospital Fundación Alcorcón, Madrid, 
Spain
Background and Aims: Short course of DAAS therapy might 
be an attractive option to reduce treatment costs and/or drug 
toxicity . According to clinical trials, genotype 1 (GT1) treat-
ment-naive patients without cirrhosis and with low HCV viral 
load can be considered for shortening treatment to 8 weeks . 
Methods: To determine HCV cure rates among GT1 patiens 
receiving 8 or 12 week DAAs-based treatment in a real-world 
clinical setting . Results: 171 patients from two large teaching 
hospitals in Madrid (Spain) who started treatment with Sofos-
buvir/Ledipasvir for 8 (n=38) or 12 weeks (n=133) . Median 
age 51 years (47-55) . Male 132 (77 .1%) . HIV/HVC 154 
(90%) . Median CD4+ T-cell count 572 (412-778) . Median 
Transient Elastography 8 .7 (6 .3-8 .5) . No differences were 
found between 8wk and 12wk groups . 169 patients were GT1 
(98 .8%) . 69 patients (40 .8%) were treatment-naive, non cir-
rhotic, with a viral load below 6 million . 34 (49 .3%) were 
included in the 8wk treatment group and 35 (50 .7%) in the 
12wk treatment group . 32 (91 .4%) ptes reached SVR after 
12wk SOF/LDV treatment and 34 (97%) after 8wk SOF/LDV 
treatment (p=0 .33) . 3 ptes early discontinuated the treatment 
none of them because of adverse events: 1 in 8wk group and 

2 in 12 wk group and 1 more patient was a treatment failure 
in 12wk group . Conclusions: GT1 non-cirrhotic treatment-naive 
patients achieved similar SVR12 rates for 8 or 12 weeks of 
SOF/LDV . It is also noteworthy the high rate of HIV-coinfected 
patients in our study .
Disclosures:
The following people have nothing to disclose: Matilde Sánchez-Conde, Maria 
Teresa Filigheddu, Juan E . Losa, Carmen Quereda, Maria J . Vivancos-Gallego, 
Cristina Gómez Ayerbe, María J . Pérez-Elías, Santiago Moreno, Ana Moreno

2010
Safety and Efficacy of Sofosbuvir in Combination with 
Daclatasvir or Simeprevir With or Without Ribavirin 
in the Treatment of Chronic HCV Genotype 4-infected 
Patients: A Real World Experience
Mohamed A. Babatin2, Ali H. Albenmousa1, Hammad S. Aloth-
mani2, Abdullah S. Alghamdi2, Khalid I. Bzeizi1, Mahdi E. Alja-
roudi3, Haziz Albiladi2, Ashwaq Alsahafi2, Faisal M. Sanai4; 
1Gastroenterology and Hepatology, Prince Sultan Military Medical 
City, Riyadh, Saudi Arabia; 2Gastroenterology and Hepatology, 
King Fahad Hospital, Jeddah, Saudi Arabia; 3Gastroenterology 
and Hepatology, Dammam Medical Complex, Dammam, Saudi 
Arabia; 4Gastroenterology and Hepatology, National Guard Hos-
pital, Jeddah, Saudi Arabia
Background/ Aims: Direct acting antiviral regimens containing 
sofosbuvir (SOF) in combination with either simeprevir (SMV) 
or daclatasvir (DCV) are very effective in treating hepatitis C 
virus (HCV) infection particularly genotype (GT)-1 with cure 
rates exceeding 90% . However, the data on GT4, the most 
common GT in the Middle East, is very limited, particularly 
for DCV-based therapies . We aimed to determine the efficacy 
and safety of SOF in combination with either SMV or DCV in 
patients with HCV GT4 infection . Patients and Methods: In this 
real-life, prospective, observational study, chronic HCV GT4 
infected patients (n=96) were evaluated in two cohorts based 
on the 12-week treatment regimen they received . Cohort 1 
included patients (n=56) treated with SOF and SMV ± ribavirin 
(RBV), while Cohort 2 included patients treated with SOF and 
DCV ± RBV (n=40) . The primary efficacy endpoint was SVR12 
while the primary safety endpoint was drug discontinuation 
and/or occurrence of grade 3/4 adverse events . Results:  The 
mean age for the whole cohort was 49±14 .6 years of whom 
59 .4% were males . Twenty-seven patients (48 .2%) in Cohort 
1 (SOF + SMV ± RBV) and 21 patients (52 .5%) in Cohort 2 
had failed prior interferon (IFN)-based treatment . Cirrhosis was 
present in 53 .6% and 35 .0% of Cohort 1 and 2, respectively . 
The median pretreatment HCV RNA log10 was 6 .1 (3 .6-7 .0) 
6 .0 (3 .6-7 .2) IU/mL in cohorts 1 and 2, respectively . RBV was 
received by 17 patients (30 .4%) patients in Cohort 1 and 2 
(5%) patients in Cohort 2 . SVR12 was achieved in all patients 
(100%) . Adverse events were reported in 32% of patients 
and all were grade 1 or 2 with no drug discontinuation due 
to adverse events and no reported hepatic decompensation 
during treatment . One death occurred in the SMV group that 
was considered unrelated to treatment . Conclusion:  The combi-
nations of SOF with SMV or DCV are safe and highly effective 
in the treatment of chronic HCV GT4 infection . Usual predictors 
of poor response such as cirrhosis and failure of prior IFN-
based treatment did not affect the efficacy of these regimens . 
Larger real-life studies are needed to confirm these findings .
Disclosures:
Faisal M . Sanai - Advisory Committees or Review Panels: Merck Sharpe Dohme, 
Bristol Myers Squibb, Janssen Pharmaceuticals, Gilead Sciences, AbbVie; Grant/
Research Support: Roche Pharmaceuticals, Bristol Myers Squibb; Speaking and 
Teaching: Roche Pharmaceuticals, Janssen Pharmaceuticals, Gilead Sciences, 
Bayer Schering, AbbVie
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The following people have nothing to disclose: Mohamed A . Babatin, Ali H . 
Albenmousa, Hammad S . Alothmani, Abdullah S . Alghamdi, Khalid I . Bzeizi, 
Mahdi E . Aljaroudi, Haziz Albiladi, Ashwaq Alsahafi

2011
Predictors of Sustained Virologic Response in 21,242 
Genotype 1 Patients Treated with Ledipasvir/Sofosbu-
vir±Ribavirin or Ombitasvir/Paritaprevir/Ritonavir+-
Dasabuvir±Ribavirin in Routine Medical Practice
Lisa I. Backus1,2, Pamela S. Belperio1, Troy A. Shahoumian1, 
Timothy P. Loomis1, Larry A. Mole1; 1Population Health Services, 
Veterans Affairs Palo Alto Health Care System, Palo Alto, CA; 
2Department of Medicine, Veterans Affairs Palo Alto Health Care 
System, Palo Alto, CA
Aim: Identify predictors of SVR for ledipasvir/sofosbuvir±riba-
virin (LS±RBV) and ombitasvir/paritaprevir/ritonavir+dasabu-
vir (OPrD)±RBV in genotype 1 (GT1) hepatitis C virus (HCV) 
patients treated in routine medical practice . Methods: This 
observational, intent-to-treat cohort analysis used the Veterans 
Affairs’ Clinical Case Registry to identify GT1 patients initi-
ating 8 or 12 weeks of LS±RBV or 12 weeks of OPrD±RBV 
by 30 Sept 2015 with an end of treatment (EOT) by 15 Jan 
2016 . SVR required RNA results below the limit of quantifica-
tion from tests at least 10 weeks after EOT . Multivariate models 
of SVR included age, sex, race/ethnicity, body mass index 
(BMI), diabetes, mental health diagnoses (anxiety, bipolar, 
depression, PTSD, or schizophrenia), prescribed proton pump 
inhibitor (PPI), history of decompensation, treatment experi-
ence, GT subtype, FIB4 and regimen . Results: In total, 21,242 
GT1 patients initiated LS (N=11,084), LS+RBV (N=3869), 
OPrD (N=1423), and OPrD+RBV (N=4146) . The mean age 
was 61 .7 years, 97% were male, 39% were Black, 71% 
had a mental health diagnosis, 26% used PPIs and 30% had 
FIB4>3 .25 . SVR rates were 91 .2% (9781/10,720) for LS, 
89 .6% (3266/3646) for LS+RBV, 91 .7% (1197/1306) for 
OPrD and 87 .8% (3365/3832) for OPrD+RBV . Receipt of 
OPrD+RBV compared to LS significantly reduced odds of SVR 
(OR 0 .71, 95%CI 0 .63-0 .80, p<0 .001) . For those on LS±RBV 
reduced odds of SVR were associated with Black race (0 .79, 
95%CI 0 .69-0 .90, p<0 .001), BMI<25 (0 .77, 0 .66-0 .90, 
p<0 .001), BMI≥30 (0 .77, 95%CI 0 .67-0 .89, p<0 .001), PPIs 
(0 .80, 95%CI 0 .71-0 .92, p<0 .001), history of decompen-
sation (0 .57, 95% CI 0 .45-0 .74, p<0 .001) and FIB4>3 .25 
(0 .60, 95%CI 0 .53-0 .69, p<0 .001) . For OPrD±RBV only 
FIB4>3 .25 negatively predicted SVR (0 .72, 95%CI 0 .59-
0 .88, p<0 .001) . Subtype 1b predicted increased odds of SVR 
for LS±RBV (1 .30, 95%CI 1 .12-1 .51) and OPrD±RBV (1 .74, 
95%CI 1 .33-2 .29, p<0 .001) . In those completing 12 weeks, 
OPrD+RBV was no longer associated with reduced SVR (OR 
1 .26, 95%CI 1 .04-1 .52, p=0 .02) . In those completing 12 
weeks of LS±RBV, BMI≥30, PPIs, history of decompensation, 
and FIB4>3 .25 remained significant negative predictors of 
SVR . For those completing 12 weeks of OPrD±RBV, FIB4>3 .25 
remained a significant negative predictor . Recent or prior men-
tal health diagnosis did not impact likelihood of SVR . Con-
clusions: In this real-world cohort, reduced odds of SVR with 
OPrD+RBV arose from early discontinuation . FIB4>3 .25 was 
associated with reduced SVR for OPrD±RBV and LS±RBV . Black 
race, low or high BMI and PPIs negatively impact odds of SVR 
in those receiving LS±RBV . Mental health diagnoses should not 
be an automatic exclusion for treatment .
Disclosures:
The following people have nothing to disclose: Lisa I . Backus, Pamela S . Belperio, 
Troy A . Shahoumian, Timothy P . Loomis, Larry A . Mole

2012
Reduction in hemoglobin and Increased lab encounters 
among Veterans treated with ledipasvir-sofosbuvir com-
bined with ribavirin
Lydia Tang, Mallika Govindan, Benjamin Emmanuel, Shyam Kot-
tilil, Eleanor Wilson; Department of Infectious Diseases, Institute 
of Human Virology, University of Maryland School of Medicine, 
Baltimore, MD
Background: A large number of Veterans at the Baltimore Vet-
eran’s Medical Center (BVAMC) were treated with Ledipas-
vir-sofosbuvir (LDV/SOF) with or without ribavirin (RBV) . This 
study aims to characterize the impact of the use of ribavirin 
on real-world management of a large cohort of patients, with 
a large proportion of advanced liver disease, with respect 
to on-treatment laboratory monitoring, hemoglobin changes, 
and RBV dose adjustments . Method: Veterans treated with 
12 weeks LDV/SOF with or without RBV from January 2015 
to December 2015 were included . Baseline characteristics, 
hemoglobin (Hb), white cell count (WBC), platelets (plt), and 
alanine transferase (ALT) at baseline and 3 on-treatment time 
points (between weeks 2–5 .9, 6–9 .9, and 10–11 .9) were 
analyzed . Number of lab encounters and RBV dose changes 
for each patient were also analyzed and compared between 
those treated with and without RBV . Differences in mean and 
observed frequencies were analyzed with the paired t-test and 
Fishers exact test respectively with significance at p<0 .05 . 
Results: One hundred and two Veterans were treated with 
LDV/SOF (cohort 1), and 25 with LDV/SOF/RBV (cohort 2) . 
Sustained virologic response (SVR) rates were similar in both 
cohorts (LDV/SOF 86 (87%), LDF/SOF/RBV 21 (84%), p=1) . 
The RBV cohort was younger (61 .5 +5 .1 years v 59 .1+5; 
p=0 .038), had a higher proportion of liver cirrhosis (LDF/SOF, 
39 (38%), LDV/SOF/RBV 16 (64%); p=0 .024), more treat-
ment experienced (30 (29%) v 22 (88%); p=<0 .0001), and 
higher baseline HCV viral load (2 .07 x 106+2 .05 x 106 IU/ml 
v 5 .09 x 106+1 .43 x 106; p=0 .012) . Baseline labs were also 
similar (mean Hb 13 .9+1 .7 g/dl v 14 .3+1 .6; p=0 .32, WBC 
6 .4+2 .4 k/mcl v 6 .3+2 .5; p=0 .74, ALT 57 .9+36 .5 IU/ml v 
75 .57+62 .7; p=0 .083, plt 190 .1+64 k/mcl v 180 .8+66 .3; 
p=0 .52) . In both groups, WBC increased and ALT decreased . 
In the LDF/SOF group, Hb did not change from baseline to 
week 2-5 .9 (N=98, 14 .03+1 .7 g/dl, p=0 .26) nor baseline to 
week 6-9 .9 (N=64, 13 .9+1 .4 g/dl, p=0 .74) but decreased 
from baseline to week 10-11 .9 (N=56, 13 .9x+1 .7 g/dl v 
13 .8+1 .4; p=0 .02) . In the RBV group, Hb dropped from base-
line to all time points (week 2–5 .9, N=25, 12 .56+0 .31g/dl, 
p<0 .0001; week 6–9 .9, N=24, 12 .6+1 .6 g/dl, p=0 .0005; 
week 10–11 .9, N=21, 12 .1+1 .6 g/dl, p<0 .0001) . Mean 
encounters among Veterans treated with LDV/SOF was 3, 
compared to 4 .8 with LDV/SOF/RBV (p<0 .0001) . RBV dose 
reduction was required in only 2 patients, and stopped in 1 
patient . Conclusion: In this real-world cohort, rates of SVR were 
similar between Veterans treated with LDF/SOF with or without 
RBV, but those treated with LDF/SOF/RBV experienced more 
anemia and requiring more lab encounters .
Disclosures:
The following people have nothing to disclose: Lydia Tang, Mallika Govindan, 
Benjamin Emmanuel, Shyam Kottilil, Eleanor Wilson
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2013
Effect of interferon free antiviral treatment on lipid 
metabolism, lipid oxidation and insulin-resistance in 
chronic hepatitis C patients with advanced liver disease
Elisa Biliotti1, Donatella Palazzo1, Maria Laura Sandoval Sotelo1, 
Paola Maida1, Paola Perinelli1, Rozenn Esvan1, Cristiana Franchi1, 
Martina Spaziante1, Giancarlo Iaiani1, Maurizio De Angelis1, 
Marco Serani1, Lorenzo Volpicelli1, Paola Rucci2, Gloria Taliani1; 
1Clinical Medicine, Sapienza University of Rome, Rome, Italy; 
2Department of Molecular and Neuromotor Sciences, University of 
Bologna, Bologna, Italy
Aim: Chronic hepatitis C virus (HCV) infection may affect host 
lipid metabolism and induce hypocholesterolemia, insulin resis-
tance (IR), diabetes, atherosclerosis and steatosis . Low density 
cholesterol (LDL-C) is an atherogenic lipoprotein and its oxi-
dated form (oxLDL) is involved in the formation of atheroscle-
rotic plaques . We investigated the changes of serum lipids and 
IR during and after direct-acting antiviral (DAA) treatment of 
HCV . Methods: We enrolled 77 HCV pts (57 .1% males, age 
58 .7±11 .2 yrs, BMI 24 .7±3 .9, 74% HCV Genotype 1) with 
advanced fibrosis or cirrhosis (liver stiffness 19 .1±9 .9 KPa) 
treated with DAA (70% with ribavirin) . HOMA-score, total, low 
and high density cholesterol (TC, LDL-C, HDL-C), tryglicerides 
(TG) and oxLDL levels have been evaluated at baseline (T0), 
end-of-treatment (EOT) and after 12-weeks of follow-up (FU) . 
Results: TC and LDL-C levels significantly increased during 
antiviral therapy and FU . Notably also oxLDL levels increased 
during the study period, while HDL-C did not change and TG 
levels declined only during treatment (Table) . A significant 
decrease of HOMA-IR occurred during therapy and remained 
stable during FU (Table) . The baseline proportion of patients 
with HOMA-IR≥2 .5 and HOMA-IR≥4 were 72 .7% and 45 .5%, 
respectively, and the proportion of HOMA-IR≥4 significantly 
decreased after treatment to 32 .5% (p=0 .03) . The decline of 
HOMA-IR during antiviral treatment was gender-related, since 
men experienced a marked reduction of IR both during treat-
ment and FU while women had no changes . Conclusions: A sig-
nificant increase in total, LDL and oxLDL cholesterol levels was 
observed in pts with advanced liver disease treated with DAA . 
The rapid change of lipid metabolic profile that is observed in 
such pts may increase the cardiovascular risk and suggest the 
potential benefit of statin co-administration during or immedi-
ately after DAA therapy . The improvement of insulin resistance 
underlines the strong relationship between HCV and diabe-
tes . Finally, the modulation of the metabolic changes observed 
during treatment according to gender is an interesting aspect 
of the interplay between virus and host and an area of future 
research .

Table: Changes of serum lipids and insulin resistance during and 
after DAA treatment of HCV

Disclosures:
Gloria Taliani - Advisory Committees or Review Panels: AbbVie, Janssen, Gilead, 
BMS, Merck, Roche; Speaking and Teaching: ROCHE, Merck, BMS, Gilead, 
Jannsen, AbbVie
The following people have nothing to disclose: Elisa Biliotti, Donatella Palazzo, 
Maria Laura Sandoval Sotelo, Paola Maida, Paola Perinelli, Rozenn Esvan, Cris-
tiana Franchi, Martina Spaziante, Giancarlo Iaiani, Maurizio De Angelis, Marco 
Serani, Lorenzo Volpicelli, Paola Rucci

2014
Effect of pre-existing Hepatitis C NS3 Q80K variant in 
Genotype 1a and NS5A Y93H variant in Genotype 3 
for interferon-free treatment combinations with direct 
antiviral agents (DAAs): Real-life experience from a 
multicenter study in Sweden and Norway
Hege Kileng6, Midori Kjellin1, Assar Bergfors1, Ann-Sofi Duberg2, 
Lars Wesslen3, Astrid Danielsson4, Magnhild G. Kristiansen5, Tore 
Gutteberg6, Anders Lannergård1, Johan Lennerstrand1; 1Medical 
Science, Uppsala University, Uppsala, Sweden; 2Örebro Univer-
sity Hospital, Örebro, Sweden; 3Gävle Hospital, Gävle, Sweden; 
4Falun Hospital, Falun, Sweden; 5Bodö Hospital, Bodö, Norway; 
6Tromsö University Hospital, Tromsö, Norway
Background: The prevalence of HCV baseline NS3 Q80K 
and NS5A Y93H RAVs is approximately 8% in both GT1a 
and GT3 of Nordic DAA-treatment naive patients, respec-
tively . These baseline RAVs may have a negative impact on 
sustained viral response (SVR) as indicated by the OPTIMIST 
and ALLY-3 studies . Patients and Method: Consecutive patients 
from Uppsala, Gävle and Tromsö (intervention group) and from 
Örebro, Falun and Bodö (control group) were included . In this 
interim report, patients with GT1a and 3 were included in the 
study during Q3 2014 - Q4 2015 . A prospective intervention 
study was performed, where treatment in the intervention group 
was based on baseline RAVs and at the responsible MDs dis-
cretion: i .e . with Q80K a switch was done to NS5A inhibitor 
based regime and with Y93H e .g . prolonged daclatasvir plus 
sofosbuvir treatment was often used . Recommended treatment, 
according to the National Boards, was given to patients with-
out baseline RAVs in the intervention group and for all the 
patients in the control group . Ribavirin was also added at the 
responsible MDs discretion . The original study is planned for 
100 patients in each arm with Q80K GT1a and 100 in each 
arm for Y93H GT3 during Q3 2014 – Q2 2017 with a power 
of 90% . Results: Preliminary results of total 143 patients, includ-
ing an intervention group of 64 GT1a and 28 GT3, and a con-
trol group of 39 GT1a and 12 GT3 . The prevalence of Q80K 
in GT1a in the intervention group at baseline was 6 .3% (4/64) 
and of Y93H in GT3 7 .1% (2/28), respectively . The non-SVR 
rates in the intervention group compared to the control group 
were 3 .1% (2/64) to 12 .8% (5/39) for GT1a, respectively . 
The non-SVR rates in the intervention group compared to the 
control group for GT3 were 14 .3% (4/28) to 16 .7% (2/12), 
respectively . However, the limited number of GT 3 patients in 
the control group had lower liver damage and longer treatment 
duration than the intervention group . Two GT3 patients with 
pre-existing Y93H in the intervention group (2/28), were both 
cured (SVR) with prolonged, 24 weeks, NS5A-inhibitor plus 
sofosbuvir treatment without ribavirin . Conclusion: The interim 
results indicate a higher SVR12 and a lower relapse rate in the 
intervention group compared to the control group in the GT1a 
patients . All patients with preexisting Q80K was successfully 
treated with an NS5A inhibitor . The number of patients with 
GT3 is too low to draw any final conclusions regarding SVR12 . 
Two patients with preexisting Y93H was successfully treated 
in the intervention group with a prolonged 24w duration . The 
study is ongoing and completion of patient data are pending 
as well as analysis of baseline RAVs on patients from the con-
trol group .
Disclosures:
Astrid Danielsson - Speaking and Teaching: Abbvie
The following people have nothing to disclose: Hege Kileng, Midori Kjellin, 
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2015
“Othello Hypothesis” Involved in the Development of 
NS5A-RAVs in Patients with Genotype 1b HCV Infection
Yoshihito Uchida1,2, Jun-ichi Kouyama1, Kayoko Naiki1, Yukinori 
Imai1, Nobuaki Nakayama1, Satoshi Mochida1; 1Department of 
Gastroenterology and Hepatology, Saitama Medical University, 
Iruma-gun, Saitama, Japan; 2The Maruki Memorial Medical and 
Social Welfare Center, Saitama, Japan
Aims: Baseline NS5A-RAVs contribute to the development of 
virologic failure in patients receiving DAAs therapies including 
NS5A inhibitors . In patients with genotype 1b HCV infection, 
NS5A-L28M/R30Q mutant HCV strains are preferable RAVs 
showing superior response against NS5A inhibitors compared 
to wild-type HCV strains; the EC50 of mutant strains against 
ombitasvir were 0 .5 times of the value in wild-type strains 
with the replicon system . The therapeutic efficacy of daclat-
asvir (DCV) plus asunaprevir (ASV), however, was unfavor-
able in patients with NS5A-L28M/R30Q mutant HCV strains 
at baseline . These inconsistent results prompted us to propose 
the “Othello hypothesis” involved in the development of NS5A-
RAVs during and after the therapies with NS5A inhibitors . The 
hypothesis was evaluated in 2 cohorts . Methods: A total of 
301 DAA naïve patients with genotype 1b HCV were treated 
with DCV/ASV for 24 weeks (cohort-1) . NS5A-RAVs at base-
line and during/after the therapy were evaluated by direct 
sequencing and deep sequencing . Also, NS5A-RAVs were 
examined in 73 patients who failed to DCV/ASV therapies, 
respectively, in 27 hospitals (cohort-2) . Results: In cohort-1, 
L31M and/or R30Q mutant HCV strains were found in 76 
patients (25 .2%) at baseline, whereas Y93H and L31M mutant 
HCV strains were seen in 28 (9 .3%) and 7 (2 .3%) patients, 
respectively . SVR was achieved in 275 patients (91 .4%); the 
rates were 96 .5% in patients without baseline NS5A-RAVs and 
84 .2%, 85 .7% and 67 .9% in those with HCV strains carry-
ing L28M/R30Q, L31M and Y93H/C, respectively . A multi-
variate analysis revealed a baseline L28M/R30Q and Y93H 
as significant factors associated with SVR . Baseline L28M/
R30Q mutant HCV strains were detected in 10 among 16 
patients in whom virologic failure developed despite the fact 
that HCV strains with the L31M or Y93H were absent . Deep 
sequencing revealed that HCV strains with both L28M/R30Q 
and Y93H, highly tolerant to NS5A inhibitors (981 times EC50 
against ombitasvir), were present in these patients with relative 
rates less than 1% of total HCV strains at baseline . In cohort-2, 
NS5A-Y93H, L31M/V and L28M/R30Q mutant strains were 
detected in 53 (72 .6%), 39 (53 .4%) and 31 patients (42 .5%), 
respectively, and NS5A-L28M/R30Q/Y93H strains were 
found in 21 patients (28 .7%) . Conclusion: Although genotype 
1b HCV strains with NS5A-L28M/R30Q mutation showed a 
superior response against NS5A inhibitors compared to wild-
type HCV strains in vivo, minor strains with both N28M/R30Q 
and Y93H, which were detectable only by deep sequencing, 
proliferated in patients during DAA therapies including NS5A 
inhibitor leading to development of virologic failure (Othello 
hypothesis) .
Disclosures:
Satoshi Mochida - Grant/Research Support: Chugai, MSD, Tioray Medical, 
BMS, Dainihon Sumitomo Pharm, Ajinomoto Phamr, Abbvie, A2 Health Care Co, 
Eisai; Speaking and Teaching: MSD, Toray Medical, BMS, Tanabe Mitsubishi, 
Dainihon Sumitomo Pharm, Ajinomoto Pharm, Gilead, Abbvie
The following people have nothing to disclose: Yoshihito Uchida, Jun-ichi 
Kouyama, Kayoko Naiki, Yukinori Imai, Nobuaki Nakayama

2016
Treatment of chronic HCV infection with the new direct 
acting antivirals (DAAs): a Real World experience in 
Brazil
Hugo Cheinquer1,3, Hoel Sette2, Fernando H. Wolff3,4, Alexandre 
Araujo1, Mauricio F. Barros2, Silvia Soares2; 1Gastroenterology 
Service, Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil; 
2Pro-Figado, Sao Paulo, Brazil; 3PPG Gastro-Hepatologia UFRGS, 
Porto Alegre, Brazil; 4Hospital Moinhos de Vento, Porto Alegre, 
Brazil
INTRODUCTION: Treatment of patients with chronic hepatitis C 
virus (HCV) infection is currently in a transition phase with the 
arrival of the new direct acting antivirals (DAA) . Several phase 
3 and Real World studies conducted mainly in the United States 
and Europe have showed rates of sustained virologic response 
(SVR) around 90% with DAA therapy . However, there is a pau-
city of data with this new therapy in Latin America . OBJECTIVE: 
The aim of the present study is to describe safety and efficacy 
of DAA therapy in a cohort of DAA treatment naïve chronic 
hepatitis C patients from three hepatology centers in Brazil . 
METHODS: This is a historical cohort analysis including all con-
secutive patients with chronic HCV infection that were treated 
since February 2014 with the new DAAs in three hepatology 
centers in Brazil, one located in Sao Paulo and two in Porto 
Alegre . Only patients with HCV RNA result available twelve 
weeks after the end of therapy were included in this analy-
sis . RESULTS: A total of 273 patients started DAA treatment . 
Among them, 141 had an HCV RNA result twelve weeks after 
the end of therapy and were included . Mean age was 58 .4 
± 10 .9 years (range: 29-85) and 86/141 (61%) were male . 
Genotype 1 was present in 112 (79 .5%) of the patients (1a 
29 .5%, 1b 70 .5%); Genotypes 2, 3 and 4 were detected 
in 3 (2 .1%), 24 (17%) and 2 (1 .4%), respectively . Cirrhosis, 
defined as transient hepatic elastography ≥12 .5kPa or liver 
biopsy, was present in 62 (44%) patients . Eigthy one patients 
(57 .4%) were treatment experienced with previous failure to 
pegylated interferon + ribavirin (PEG+RBV) based therapy . The 
following DAA therapies were used: sofosbuvir (SOF)+RBV in 
6 patients; SOF+simeprevir±RBV in 67; SOF+PEG+RBV in 3; 
SOF+daclatasvir in 23, SOF+ledipasvir in 41, and ombitasvir 
+ paritaprevir/ritonavir + dasabuvir in one patient . Twelve 
weeks treatment duration was used in 75% of the patients and 
24 weeks in the remaining 25% . SVR-12 was achieved in 
132/141 (93 .6%) . Nine patients failed therapy . All failures 
were due to relapse: 6 were cirrhotic, 5 were treatment expe-
rienced, and 4 were either genotype 3 or 1a . Three patients 
died during treatment, all because of hepatic decompensation . 
No death or serious adverse event was attributed to the DAA 
therapy . CONCLUSION: Real world experience with DAA ther-
apy in three Brazilian centers showed a high rate of SVR and 
excellent tolerability, with results similar to the published phase 
3 studies conducted with the same DAA therapies . Failure to 
achieve SVR was only observed among patients with at least 
one of the following negative predictors: cirrhosis, previous 
failure to PEG-IFN therapy, and either genotype 3 or 1a .
Disclosures:
The following people have nothing to disclose: Hugo Cheinquer, Hoel Sette, 
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Effectiveness and security of 3D/2D treatment in HCV/
HIV coinfected cirrhotic patients
Miguel A. von Wichmann2, Joseba Portu1, Enara Carrizo1, Sofia 
Ibarra3, Koldo Aguirrebengoa4, Maria Gracia5, Rafael Silvar-
iño6; 1Internal Medicine/Infectious Disease, Hospital Universitario 
Alava, Vitoria-Gasteiz, Spain; 2Internal Medicine/Infectious Dis-
ease, Hospital Universitario Donostia, Donostia, Spain; 3Inter-
nal Medicine/Infectious Disease, Hospital Universitario Basurto, 
Basurto, Spain; 4Internal Medicine/Infectious Disease, Hospital 
Universitario Cruces, Barakaldo, Spain; 5Internal Medicine/
Infectious Disease, Complejo Hospitalario Navarra, Pamplona, 
Spain; 6Internal Medicine/Infectious Disease, Hospital San Eloy, 
Barakaldo, Spain
AIM Analyze 2D (Paritaprevir + Ombitasvir) and 3D (Parita-
previr + Ombitasvir + Dasabuvir) combinations + Ribavirin 
(RBV) in HCV/HIV coinfected cirrhotic patients . METHODS Ret-
rospective, multicentric and per-protocol study, based on 169 
HCV/HIV coinfected cirrhotic patients (Fibroscan >12 .5 kPa) 
from 7 Basque Country and Navarra (Spain) hospitals . The 
data have been collected at the end of treatment (EOT) and 
12 weeks after to assess the sustained viral response (SVR) of 
schemes 2D+RBV for genotype 4 and 3D+RBV for genotypes 
1a, 1b and mixed 1a-4 according to data sheet . RESULTS 
We studied 169 patients, 76 .9% men, with an average age 
of 51 years (SD=4 .49) . Cirrhotic patients with an average 
fibrosis grade of 21 .8 kPa (SD=11 .75); 130 .7/mm3 platelets 
(SD=70 .68) (38 .0% thrombopenia <100/mm3) and 4 .27 g/dl 
albumin (SD=0 .44) (4 .1% hypoalbuminaemia <3 .5 g/dl) . HIV 
infection, 94 .7% with undetectable viral load (VL) (87 .0% <20 
copies/ml) and a CD4 average of 626 (SD=350), (57 .4% 
CD4 nadir <200) . 71 .1% patients needed antiretroviral treat-
ment (ART) modification and 23 .7% withdrawal of ritonavir . 
Proton pump inhibitors were used in 18 .6% . 167 received 
RBV, 29 .7% reduced RBV dose, but 100% reached negative VL 
EOT and 94 .44% RVS . There is no worse response comparing 
to those who did not modify RBV (negative VL EOT=95 .7% 
and SVR=89 .93%) . (table) CONCLUSIONS In a population 
with cirrhosis and HVC/HIV coinfection we obtained a SVR of 
90 .7%, this result being better in mixed genotype (100%) and 
genotype 1b (96 .3%) and worse in genotype 1a (88 .9%) and 
genotype 4 (87 .5%) . Most RBV adjustments were done before 
the 4th week of treatment because of hemoglobin decrease . 
There was not impact in the final response . When ART therapy 
is adjusted, we observed a good safety profile .

Treatment results

The final results will be exposed at the Conference
Disclosures:
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2018
The Real-World Israeli experience of treating chronic 
hepatitis C (CHC), genotype 1 (GT1) patients with 
advanced fibrosis with paritaprevir/ritonavir/ombitas-
vir, dasabuvir with or without ribavirin (3D±R): a large 
multi-center cohort
Eli Zuckerman2, Ella Veitsman3, Eyal Ashkenasie1, Yulia Kova-
lev1, Ran Tur-Kaspa4, Marius Braun4, Michal Cohen4, Amir 
Shlomai4, Tarek Saadi5, Yaakov Baruch5, Matthias Carlebach6, 
Rawi Hazzan7, Rifaat Safadi8, Tova Goldberg8, Ran Oren8, Yafa 
Ashur9, Michal Carmiel10, Yona Kitayi11, Ruth Hadari11, Seif 
Abu-Mouch12, Rafael Bruk13, Yoram Menachem13, Helena Kath-
cman13, Oren Shibolet13; 1Carmel medical center, Haifa, Israel; 
2Carmel Medical Center,Haifa, Haifa, Israel; 3Sheba Medical 
Center, Ramat Gan, Ramat Gan, Israel; 4Rabin Medical Center, 
Petach Tikva, Petach Tikva, Israel; 5Rambam Medical Center, 
Haifa, Haifa, Israel; 6Bnai Zion Medical Center, Haifa, Haifa, 
Israel; 7HaEmek Medical Center, Afula, Afula, Israel; 8Hadassah 
Medical Center, Jerusalem, Jerusalem, Israel; 9Liver Clinic, CHS, 
Jerusalem, Jerusalem, Israel; 10Western Galilee Medical Center, 
Nahariya, Nahariya, Israel; 11Meir Medical Center, Kfar Saba, 
Kfar Saba, Israel; 12Hillel Yaffe Medical Center, Hadera, Hadera, 
Israel; 13Tel Aviv Medical Center, Tel Aviv, Israel, Tel Aviv, Israel
Background and Aims: The 3D±R regimen is approved in USA 
and Europe for CHC patients with GT 1 and 4 . This regimen 
has been demonstrated to be safe, well tolerated and highly 
efficacious achieving high sustained virological response 
(SVR12) rate of >95% in non-cirrhotic, as well as in cirrhotic 
patients in phase III registration trials . However, data on real-
world (RW) treatment experience with 3D±R regimen is limited . 
This regimen has been recently approved in Israel for GT1, 
CHC patients with advanced fibrosis only ( F3 and F4) . We 
have collected data of a large cohort in order to evaluate safety 
and efficacy in a RW setting . Methods: Data on demographics, 
clinical features, safety and virological response were collected 
from 12 centers in Israel . To date 994 patients initiated the 
3D±R regimen for 12 or 24 weeks, of whom 586 (59%) were 
cirrhotics . The primary efficacy end-point was sustained viro-
logic response at follow-up week 12 (SVR12); special attention 
was paid to serious adverse events (SAE) and early treatment 
discontinuation . Results: Of the 994 patients, 51% were males, 
mean age was 60 .7 year old (19-85), 28% of age ≥ 65, 576 
(58%) were treatment-experienced with peg INF and ribavirin, 
GT 1b was dominant (88%), and 23 patients had received 
liver transplant . 586 (59%) patients were cirrhotics of whom 
28% had esophageal varices and/or platelet count< 90,000/
mL and 10% had MELD score > 10 . To date, 782 patients 
have completed therapy . Safety: SAE were observed in 34 
(3 .5%) patients . Twenty four (2 .4%) patients discontinued ther-
apy prematurely, 8 of them due to hepatic decompensation . 
Decompensation occurred from day 2 up to 8 weeks after 
initiation of therapy . Risk factors for decompensation were age 
older > 75, MELD>10 and previous history of decompensa-
tion . Two patients died due to multi-organ failure . In all others, 
decompensation had been resolved . Efficacy: Interim ITT anal-
ysis showed negative PCR at the w12 of follow-up (SVR12) 
97% (in cirrhotics and non-cirrhotics)  Conclusion: Treatment 
with the 3D±R regimen in a real-world setting is highly effec-
tive in GT1 CHC with advanced fibrosis including those with 
cirrhosis, achieving high rate of SVR12 . Treatment with this 
regimen appears to be safe, however, caution should be used 
and closer monitoring may be needed in older patients, and 
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borderline MELD score (>10) or history of decompensation in 
order to avoid hepatic decompensation . SVR12 data of more 
than 900 patients will be presented .
Disclosures:
Marius Braun - Consulting: ABBVIE
The following people have nothing to disclose: Eli Zuckerman, Ella Veitsman, Eyal 
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2019
Failure with DDA regimens in a high volume treatment 
center under real life conditions
Joerg Petersen, Karsten Wursthorn, Karen Olah, Thore Lorenzen, 
Andreas Plettenberg, Stefan Unger, Christine Czaja-Harder, Katrin 
Matschenz, Albrecht Stoehr, Peter Buggisch; Asklepiosklinik St. 
Georg, Liver Center Hamburg IFI Institute, Hamburg, Germany
Background and Aims: DAA therapies have yielded SVR12 
rates of more than 90% in randomized clinical trials . Given 
this remarkable efficacy, understanding factors associated 
with treatment failures in real-world clincal practice remains 
challenging due to the relatively small number of patients who 
do not achieve SVR . AIM: The purpose of this cohort was to 
examine a large number of patients from a single treatment 
experienced high volume treatment center of ID physicians and 
hepatologists selecting patients conjointly for HCV treatment 
to assess the characteristics of patients who failed available 
DAA therapies since the licensing of these all oral drugs in 
Germany in mid 2014 . Methods: Data were collected retro-
spectively from patients from a single treatment center using a 
centralized electronic data base . All HCV patients that started 
DAA treatment since June 2014 and finished treatment (fu12) 
until June 01 2016 were included in the analysis (n=1020) . 
Results: Overall, SVR rate from this very heterogenous patient 
population was 92% . Of the patients that did not achieve SVR, 
4% discontinued treatment, lacked adherence, or were lost to 
follow-up . 4% were virologic failures, mostly relapsers (n=43), 
viral breakthrough n=2 . In the virological failures, age, race, 
viral load, genotype, or HIV or HBV coinfection were not asso-
ciated with treatment failure . Positively associated with failure 
was advanced cirrhosis with platelets less than 100,000/ml 
plus prior treatment failure and GT3 . Timing of antiviral therapy 
showed a trend to a greater risk of failure finishing therapy end 
of 2014 compared to end of 2015 . Furthermore, there was 
a trend towards failure in cirrhotic patients who developed 
an HCC that was detected over the following twelve months 
after relapse . Conclusions: Overall failure rate in real world 
HCV patients of different genotypes and various states of liver 
disease from a high volume treatment center was 8%, with 
4% diagnosed as showing relapse and 4% treatment discon-
tinuation, lack of adherence or lost to follow up . SVR rates 
were high across treatment regimen . Patient characteristics with 
advanced cirrhosis with thrombocytopenia and prior treatment 
failure and GT3 represented the most difficult to treat patients . 
Patient selection might further reduce the number of treatment 
discontinuation and lost to follow up with all oral DAA thera-
pies .
Disclosures:
Joerg Petersen - Advisory Committees or Review Panels: Bristol-Myers Squibb, 
Gilead, Novartis, Merck, Bristol-Myers Squibb, Gilead, Novartis, Merck; Grant/
Research Support: Roche, GlaxoSmithKline, Roche, GlaxoSmithKline; Speaking 
and Teaching: Abbott, Tibotec, Merck, Abbott, Tibotec, Merck
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Albrecht Stoehr - Advisory Committees or Review Panels: Abbvie, VIIV; Board 
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BMS, VIIV
Peter Buggisch - Advisory Committees or Review Panels: Janssen, AbbVie, BMS; 
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2020
Sustained virologic response (SVR) in patients taking 
ledipasvir-sofosbuvir (LDV/SOF) and a proton pump 
inhibitor (PPI) in the treatment of chronic hepatitis C 
virus (HCV)
Jordan E. Mangum, Anjana A. Pillai, Joel P. Wedd, Sarah B. 
Todd; Emory University Hospital, Atlanta, GA
Background: Concomitant use of antacids is discouraged in 
patients taking LDV/SOF for the treatment of chronic HCV, 
an FDA recommendation based on a decreased LDV expo-
sure in healthy volunteers . The clinical impact of the lower 
plasma concentrations on SVR in a real world setting is largely 
unknown . With the high cost of HCV treatment and the easy 
access to over the counter antacids, including PPIs, patients 
are extensively counseled to avoid these medications for the 
best chance of viral clearance . The aim of this study was to 
retrospectively determine if the use of a PPI decreases the SVR 
at twelve weeks post treatment (SVR12) in patients taking LDV/
SOF . Methods: All patients who began LDV/SOF therapy 
between 10/2014 and 12/2015 were identified . Charts were 
reviewed for PPI use, demographic and clinical variables, and 
treatment response . SVR12 rates and covariates were com-
pared between PPI use cohorts, and logistic regression was 
used to determine relationships between PPI use, covariates, 
and SVR12 . Results: Of the 533 patients prescribed LDV/
SOF, 102 (19 .1%) patients reported use of a PPI . Of the 533 
patients, 40 .7% were African American, 38 .4% were cirrhotic, 
43% were treatment-experienced, and 3 .5% were treated with 
the addition of ribavirin (RBV) . SVR12 was achieved in 93 .9% 
(77/81) in the PPI-use cohort and 95 .3% (303/318) in the 
non-PPI group (p=0 .576) . In a univariate analysis of those 
patients who completed greater than eight weeks of therapy, 
the use of a PPI did not predict SVR12 (OR 0 .76, 95% CI 
0 .27-2 .16, p=0 .61) . Cirrhosis (OR 0 .31, 95% CI 0 .12-0 .80, 
p=0 .015) and the use of concomitant ribavirin (OR 0 .04, 95% 
CI 0 .01-0 .15, p<0 .001) were independently associated with 
a decreased likelihood of achieving SVR12 . Conclusion: This 
study found no difference in rates of SVR12 in patients taking 
a PPI when compared to those who did not report use of a 
PPI . Based on these findings, the initial FDA recommendations 
against the concomitant use of antacids with LDV/SOF for the 
treatment of chronic HCV may not correlate with a decrease in 
SVR12 in a real world setting .
Disclosures:
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Virological Response rates using Generic Direct Acting 
Antiviral Treatment for Hepatitis C, Legally Imported 
into Russia
Andrew M. Hill1, Sergey Golovin2, Julia Dragunova2, Roxanna S. 
Korologou-Linden3; 1Pharmacology, University of Liverpool, Liver-
pool, United Kingdom; 2International Treatment Preparedness Coa-
lition, St Petersbourg, Russian Federation; 3Faculty of Medicine, 
Imperial College, London, United Kingdom
Introduction: An estimated 5 million people in Russia are 
infected with hepatitis C (4 .4% of the adult population) . Rus-
sia and Eastern Europe are not included in voluntary license 
agreements, and prices of Direct Acting Antivirals in Eastern 
Europe are very high . Under Russian law, individual citizens 
can import non-registered medicines for their personal use . 
An increasing number of Russians are treating their Hepatitis 
C infection with generic drugs produced in India, China or 
Egypt . This analysis assessed the efficacy of generic Direct Act-
ing Antivirals (DAAs) imported into Russia . Methods: Generic 
versions of sofosbuvir (SOF), ledipasvir (LDV) and daclatasvir 
(DCV) were sourced from generic suppliers in India, China 
and Egypt and sent to Russian patients living with Hepatitis C . 
The choice of DAAs and the length of treatment were deter-
mined based on baseline HCV Genotype and stage of fibrosis . 
Patients taking generic DAAs were evaluated pre-treatment, 
and at Weeks 4, 12 during treatment (EOT) and then for SVR 
4, 12, and 24 . This analysis includes available data from 134 
patients being monitored in infectious disease and state univer-
sity hospitals throughout throughout Russia, Belarus, Ukraine 
and Estonia . Results: Of the 134 patients treated, 34 received 
SOF/LDV and 100 received SOF/DCV . Overall, the patients 
were 52 % male with a mean age of 36 years; 42 % were 
Genotype 1 and mean baseline HCV RNA was 6 .23 log10 
IU/mL . A rapid virological response (RVR) was observed in 
72 % (23/32) of the patients treated with SOF/DCV and 82 
% (9/11) of the patients treated with SOF/LDV . Based on cur-
rently available data, the percentage with HCV RNA<LLOQ 
was 92 % (24/26) at end of treatment (EOT) and 7/7 (100 
%) at SVR12 . Summary baseline and outcome data from the 
patients given SOF/LDV or SOF/DCV are shown in Table 1 . 
Conclusions: In this analysis, treatment with legally imported 
generic DAAs achieved high rates of HCV RNA undetectability 
at the end of treatment, and SVR in all patients evaluated so 
far . The efficacy observed is similar to Phase 3 trials of the 
branded medicines . Mass treatment with the current generic 
DAAs is a feasible and economical alternative route of access-
ing curative DAA’s, where the high-prices for branded DAA’s 
currently prevent access to treatment .

Generic DAAs in Russia: Summary Results

Disclosures:
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2022
Changes in Liver Stiffness and Clinical Outcomes after 
SVR in Patients with Advanced Fibrosis or Cirrhosis from 
Hepatitis C Virus
Sonal Kumar, Russell E. Rosenblatt, Arielle Schweitzer; Gastroen-
terology and Hepatology, Weill Cornell Medical College, New 
York, NY
Background: The follow-up assessment of fibrosis in patients 
who achieve sustained virologic response (SVR) is important in 
terms of predicting risk of liver related complications . Liver stiff-
ness by transient elastrography has been shown to have long 
term prognostic value in patients with hepatitis C virus (HCV), 
however few longitudinal studies exist after treatment that have 
patients with advanced fibrosis and/or cirrhosis included in the 
study population and do not correlate with clinical outcomes . 
Purpose: Evaluate the long-term change Fibroscan scores in 
HCV patients with advanced fibrosis who achieve SVR and 
correlate with occurrence of hepatocellular carcinoma, liver 
imaging and liver related complications . Methods: This is a 
prospective study evaluating Fibroscan scores in HCV patients 
with advanced fibrosis undergoing treatment . Liver stiffness 
was measured prior to initiation of treatment and then repeated 
at end of treatment, 12 weeks after end of treatment (PTW12), 
1 year after the end of treatment and then annually thereafter 
for a total of 5 years after end of treatment . Clinical outcomes 
were also collected . This is an interim analysis of all patients 
currently enrolled . Results: Fourteen patients have currently 
completed treatment and had PTW12 follow-up . All fourteen 
patients achieved SVR 12 . Mean baseline Fibroscan score was 
13 .2kPa (range 9 .5-23 .1) . Average reduction in Fibroscan 
score by EOT was 3 .44kPa (range -0 .4-13 .1) . The average 
reduction after SVR 12 was 4 .33kPa (range -0 .1-13 .1) . Nine 
patients (64%) had at least a 10% improvement in Fibroscan 
score by PTW12 . Three patients have had reduction in liver 
size and one patient had resolution of splenomegaly . No 
patients developed HCC . No patients had evidence of hepatic 
decompensation . On univariate and multivariate statistical 
analysis, there was no significant association of improvement 
in Fibroscan score by PTW12 with baseline Fibroscan score, 
baseline platelets, change in liver size, change in spleen size 
(p=ns) . One year follow up data will also be reported . Conclu-
sions: Successful treatment of HCV in patients with advanced 
fibrosis results in a reduction in liver stiffness per Fibroscan 
by PTW12 and no evidence of hepatocellular carcinoma or 
hepatic decompensation, suggesting stabilization and possibly 
improvement in liver disease . No clinical predictors correlate 
with reduction in Fibroscan score, however, one year follow up 
data is pending and may offer further insight .
Disclosures:
Sonal Kumar - Advisory Committees or Review Panels: Gilead, Intercept, Abbvie; 
Speaking and Teaching: Intercept, Gilead
The following people have nothing to disclose: Russell E . Rosenblatt, Arielle 
Schweitzer



1006A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

2023
Ledipasvir/sofosbuvir is effective and well tolerated in 
post-kidney transplant patients with chronic hepatitis C 
virus
Amilcar Morales1, Luz E. Liriano-Ward4, Amber Tierney2, Michelle 
Sang1, Alexander Lalos1, Mohamed A. Hassan2, Vinay Nair4, 
Thomas Schiano3, Coleman Smith1, Rohit Satoskar1; 1Transplant 
Hepatology, Medstar Georgetown Transplant Institute, Washing-
ton, DC; 2Division of Gastroenterology, Hepatology, and Nutri-
tion, University of Minnesota, Minneapolis, MN; 3Division of Liver 
Diseases, Icahn School of Medicine at Mount Sinai, New York, 
NY; 4Division of Nephrology, Icahn School of Medicine at Mount 
Sinai, New York, NY
Purpose: Hepatitis C virus (HCV) therapy, in HCV positive listed 
kidney transplant patients, is often avoided pre transplant to 
increase the pool of potential donors who are HCV positive . 
We aim to assess the effectiveness and tolerance of ledipas-
vir/sofosbuvir (LDV/SOF) in the post-kidney transplant patients 
infected with HCV . Method: This is a multicenter retrospec-
tive study of post kidney transplant patients with chronic HCV 
who have completed therapy with a LDV/SOF regimen . Graft 
function, virological response, cell counts and immunosuppres-
sion were recorded at baseline, during therapy and at the end 
of treatment . Each center recorded if patients achieved SVR 
12 . Results: 32 patients were included in our final analysis . 
The group was composed predominantly of African American 
(68 .75%), males (75%), with a mean age of 59 .6 ± 8 .6 . Most 
patients received a deceased donor kidney graft (78 .1%) and 
most were on tacrolimus and mycophenolate mofetil (MMF) for 
immunosuppression (53 .1%) . HCV genotype 1a was the most 
common genotype (62 .5%) followed by genotype 1b (28 .1%), 
genotype 3 (3 .1%) and genotype 4 (3 .1%) .Twenty patients had 
an available liver biopsy;36% had stage 2 fibrosis; 28% stage 
3 fibrosis; 8% were cirrhotic . 75% were HCV treatment naïve 
 . The mean viral load before starting therapy was 5,291,271 
IU/ml ± 9,202,710 IU/ml and the mean ALT before starting 
therapy was 44 .9 IU/L ± 34 .5 IU/L . A 96 % SVR was reported 
in patients with available SVR 12 data (27/28 patients) . Both 
patients with non-type 1 genotype achieved SVR . There were 
four deaths, none of which were attributed to therapy . One 
case of rejection was reported in a patient with graft dysfunc-
tion prior to starting therapy (GFR of 28 ml/min) . No graft loss 
was reported . Six HIV co-infected patients were included in our 
analysis . Five of these patients achieved SVR 12 . There was 
one death in this group that was not attributed to the treatment . 
Overall, therapy was well tolerated with 6 patients develop-
ing mild cytopenias . Throughout treatment, serum creatinine 
increased (1 .351 ±  .50 mg/dl to 1 .406 ±  .63 mg/dl at base-
line and end of therapy, respectively) but returned to baseline 
during last follow up (1 .290 ±  .39 mg/dl) . Only 8 patients 
required mild adjustments of their immunosuppression . Conclu-
sion: In post kidney transplant patients with HCV infection, a 
combination of LDV/SOF was well tolerated, effective and with 
minimal side effects . Results were reproduced in a small cohort 
of HIV co-infected patients . Due to its favorable side effect 
profile and limited medication interactions, LDV/SOF could be 
considered as a first line treatment for post-kidney transplant 
patients infected with HCV .
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vie, Merck, BMS; Grant/Research Support: Gilead Sciences, Merck, Conatus; 
Speaking and Teaching: Gilead Sciences, Abbvie, Merck, BMS
Rohit Satoskar - Advisory Committees or Review Panels: Gilead; Grant/Research 
Support: Gilead, Merck; Speaking and Teaching: Gilead

The following people have nothing to disclose: Amilcar Morales, Luz E . Liria-
no-Ward, Amber Tierney, Michelle Sang, Mohamed A . Hassan, Vinay Nair, 
Thomas Schiano

2024
Effect of Ethnicity on HCV Patient Outcomes and Access 
to Therapy in Era of All DAA Regimens: Real-World 
Experience From the Trio Network
Kevin M. Korenblat1, Bruce Bacon2, Michael P. Curry3, Douglas 
T. Dieterich4, Steven L. Flamm5, Lauren Guest6, Kris V. Kowdley7, 
Yoori Lee6, Naoky CS C. Tsai8, Zobair M. Younossi9, Nezam H. 
Afdhal3; 1Washington University School of Medicine, St. Louis, 
MO; 2Saint Louis University School of Medicine, St. Louis, MO; 
3Beth Israel Deaconess Medical Center, Boston, MA; 4Icahn 
School of Medicine at Mount Sinai, New York, NY; 5Northwest-
ern University Feinberg School of Medicine, Chicago, IL; 6Trio 
Health Analytics, La Jolla, CA; 7Liver Care Network, Swedish Med-
ical Center, Seattle, WA; 8Queens Medical Center, University of 
Hawaii, Honolulu, HI; 9Center for Liver Diseases, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA
Aim: Real-world data on the effect of ethnicity on access to 
treatment and treatment outcomes in genotype 1 patients is 
important to confirm the reported efficacy of direct-acting anti-
viral (DAA) treatment across ethnic groups . Method: Data were 
collected from providers and specialty pharmacies through 
Trio Health’s Innervation Platform, a cloud-based disease 
management program . All GT1 HCV patients who initiated 
treatment with ledipasvir/sofosbuvir±ribavirin (LDV/SOF±RBV) 
(n= 3208), Viekira Pak±ribavirin (VKP±RBV) (n=132) or sime-
previr+sofosbuvir±ribavirin (SMV+SOF±RBV) (n=89) between 
October 2014 and June 2015 were included in the analysis . 
Assignment of ethnicity was made by the treatment provider as 
self-reported by the patient . Results: The entire cohort consisted 
of 3429 subjects referred for DAA therapy of whom 2605 
(76%) received DAA therapy . Ethnic categories of the treated 
were: 1228 (47 .1%) White, 394 (15 .1%) Black, 182 (6 .9%) 
Hispanic, 81 (3 .1%) Asian and 8 (0 .3%) Native Hawaiian 
or Pacific Islander; 453 (17 .4%) declined to answer, were 
unknown or labelled as other . Examining start rates across the 
different ethnic groups within each of the three major insurance 
groups (commercial, Medicaid, Medicare), univariate analysis 
suggests a significantly lower start rate for White compared to 
Asian patients (p=0 .013), as well as lower start rates for White 
than Hispanic/Latino patients (p=0 .018) within the commercial 
group . Within the Medicare cohort, a significantly lower start 
rate was observed for White compared to Hispanic/Latino 
patients (p=0 .045) . SVR12 was confirmed in 2459 (94 .4%) 
of whom 2337 (95%) received LDV/SOF±RBV, 63 (2 .6% 
VKP±RBV and 59 (2 .4%) SMV+SOF±RBV . There was no signif-
icant difference in the prescribed treatment regimen between 
White and Black/African-American (Χ2 =1 .15, p=0 .56) or 
between White and Hispanic/Latino (Χ2=1 .97, p= .37) . In 
multivariate logistic regression, predictors of treatment failure 
were severe fibrosis or cirrhosis (p=0 .009), and VKP±RBV reg-
imen (p=0 .006) . Platelet count >100,000 was associated with 
treatment success (p=0 .02) . Comprehensive univariate and 
multivariate analyses of the socio-economic status impact on 
treatment start rates and treatment outcomes will be presented 
at the meeting Summary: In an ethnically diverse, real-world 
cohort of subjects receiving DAA therapy for HCV, no effect on 
SVR was seen with ethnicity; however patients of White ethnic-
ity had a significantly lower treatment start rates across Medi-
care and commercial payers . An effect on SVR was seen with 
the presence of advanced fibrosis, surrogate markers of portal 
hypertension (platelet count) and VKP±RBV treatment regimen .
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2025
Are office visits and laboratory data monitoring 
required for chronic hepatitis C genotype 1 patients 
treated with Sofosbuvir based regimens that do not 
include Ribavirin?
John Hermann, Stevan A. Gonzalez, Manjushree Gautam, 
Mohammad Ashfaq, Gabriel Gonzales, Apurva A. Modi; Liver 
Consultants of Texas, Fort Worth, TX
Are office visits & laboratory data monitoring required for 
chronic hepatitis C genotype 1 patients treated with Sofosbuvir 
based regimens that do not include Ribavirin? Aim: To deter-
mine the need for monitoring chronic hepatitis C (CHC) geno-
type 1 pts ., including those with compensated cirrhosis, while 
on treatment (Tx) with Sofosbuvir based regimens -Sofosbuvir + 
Simeprevir (SOF/SIM) or Sofosbuvir/Ledipasvir (SOF/LDV) in 
the absence of ribavirin (RBV) Methods: Data was collected in a 
retrospective fashion from a cohort of CHC gen 1 pts treated at 
a single large hepatology referral center in Fort Worth, TX . Pts 
(both Tx naïve & Tx experienced to non-SOF based regimens) 
were either treated with SOF/SIM or SOF/LDV without ribavi-
rin for 8-24 wks at the discretion of the hepatologist . Data col-
lected included baseline demographic variables, no . of office 
visits (OV) with a provider while on Tx, no . of times pts had lab 
values drawn while on Tx, side effects on Tx, & response status . 
Results: Of the entire cohort (n=206), the median age was 57 
yrs, 57% were males, & 71% Caucasians . 54% had compen-
sated cirrhosis, 6% had stage 3 fibrosis, & 40% had ≤ stage 2 
fibrosis . 125/206 (61%) were Tx naïve & the rest were Tx exp 
to Interferon based regimens including NS3/4 protease inhibi-
tors Bocepravir/Telaprevir . 101/206 (49%) were treated with 
SOF/SIM for 12 to 24 wks, & the rest were treated with SOF/
LDV for 8-24 weeks . All pts had OV prior to Tx initiation . Of 
those with fibrosis stage ≤ 3, the average no of on-Tx OV was 
1 (0-2) . In pts with compensated cirrhosis, the average no of 
on-Tx OV was 1 (1-3)  . Of the entire cohort, 16/206 (8%) had 
clinically significant elevations in lab values (transaminases, bil-
irubin, INR elevation, drop in Hb) that required addition blood 
draws . Only 2/16 were non-cirrhotics- 1 with elevated Cr and 
other with drop in Hb (pt on dialysis) . Of the entire cohort, 20 

pts required hospitalization (15 cirrhotics & 5 non-cirrhotics) .
Reasons for hospitalization in non-cirrhotics included vomiting 
(2 pts), edema from CHF, worsening GERD symptoms, melena 
(1 pt each) Conclusions: CHC non-cirrhotic (stage ≤3) gen 1 
pts treated with SOF based regimens in the absence of RBV do 
not need intense clinical monitoring which includes office visits 
& laboratory tests while on treatment .
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Efficacy and safety of direct acting antiviral(s) (DAA) 
containing regimens in the treatment of chronic hepatitis 
C (CHC) patients with genotype 3. A real life experience
John Koskinas1, Melanie Deutsch1, Panagiota Ioannidou6, Spilios 
Manolakopoulos1, Evangelos Cholongitas2, Eirini I. Rigopoulou8, 
Maria J. Schina3, Vassilios A. Sevastianos3, Ioannis S. Elefsinio-
tis5, John Goulis9, John Vlachogiannakos6, Christos K. Triantos4, 
Andreas Kapatais7, Ioannis Ketikoglou1, Emanuel K. Manesis1, 
Stylianos Karatapanis7, Maria-Vasiliki Papageorgiou6, Maria 
Tampaki1, Anastasia Kourikou1, Emanuel Sinakos9, Theodoros 
Voulgaris3, Georgia Barla5, Argyro Koukoufiki2, Dimitrios Kara-
giannakis6, Chrysostomos Tsolias4, Theofanie Karaoulani10, 
Georgios Ntetskas7, George N. Dalekos8, Evangelos Akriviadis9, 
George V. Papatheodoridis6; 1Academic Department of Internal 
Medicine, Hippokrateio General Hospital, Rafina, Greece; 2Hip-
pokrtation General Hospital, Thessaloniki, Greece; 3Evangelismos 
General Hospital, Athens, Greece; 4University Hospital of Patras, 
Patras, Greece; 5Agioi Anargyroi General Hospital, Athens, 
Greece; 6Laiko General Hospital, Athens, Greece; 7Rhodes Gen-
eral Hospital, Rhodes, Greece; 8Larissa General Hospital, Larissa, 
Greece; 9Hippokration General Hospital, Thessaloniki, Greece; 
10General Hospital Agios Panteleimon, Piraeus, Greece
Introduction/Aim:In the era of DAA,patients with CHC gen-
otype 3 are considered a new difficult to treat group, espe-
cially the cirrhotic . Available DAA combinations have been 
approved especially for genotype 1, while those recommended 
to treat genotype 3 patients have relatively lower efficacy when 
used in treatment experienced with severe fibrosis/cirrhosis 
making a prolongation of treatment duration to 24wks and 
the addition of ribavirin (R) necessary . We analyzed the effi-
cacy and safety of regimens with different combinations of 
DAA in HCV genotype 3 patients of a large database from 
11 Greek centers . Patients and methods:149CHC patients 
with genotype3(M/F, 107/42, mean age 53±9 .7y) from a 
total 648 HCV patients were included . 46 .3% of the patients 
had a history of illicit drug use, 13 .4% had diabetes mellitus 
and 87 (58 .4%) were treatment experienced of whom 9(10%)
were DAA failures; 6 SOF/RBV, 2 SOF/LDV,1 SOF/DCV . Of 
the 149 patients, only 3 (2%) had F0-2, 27 (18 .1%) had F3, 
97 (65%) had F4 and22 (14 .8%)had decompensated cirrho-
sis, while6 (4%) patients were liver transplanted . Results:The 
DAA regimens were PR/SOF for 12wks in17 (11 .4%), SOF+R 
for 12 or 24wksin 16 (10 .7%), SOF+DCV±Rfor 12 or 24wks 
in 105 (with R:65, without R:40) and LDV/SOF+R for 12 
or 24wksin 11 (7 .4%) patients . To date, SVR12 has been 
achieved in 72 (79%) of 91 patients . The SVR rate was 92 .8% 
for PR+SOF, 50% for SOF+R, 90 .3% for SOF+DCV, 83 .3% 
for SOF+DCV+Rand 50% for LDV/SOF+R . According to the 
stage, SVR12 was 100% for F0-2, 85 .7% for F3, 85 .7% for F4 
and 78 .6% for decompensated cirrhosis . In the patients treated 
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with SOF+DCV, the addition or R did not improve the SVR 
rates (83 .3% vs 90 .3%), while SVR was achieved in 84 .8% 
and 100% of patients treated for 12 or 24 weeks . SAEs were 
encountered in 7/91 patients (all with F4 or decompensated 
cirrhosis at baseline);1 discontinued treatment due to epilepsia, 
3 presented worsening of their liver disease (1 HCC, 1 decom-
pensation, 1 encephalopathy), 2 patients exhibited severe cyto-
penias and one patient (receiving SOF+DCV+R) renal injury . 
Conclusion:Our data confirm that genotype 3 is a relatively 
difficult to treatgenotype with the current DAA regimens . How-
ever, our cohort included many treatment experienced patients 
with advanced disease . SOF+DCV combination, particularly 
for 24wks, seems to be the best choice for such when an inter-
feron free regimen is preferred, while PR combined with SOF is 
a good alternative if interferon is not contraindicated .
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Generic versus brand Sofosbuvir-based therapy: safety 
and efficay,real life data
Moutaz F. Derbala1, Elham Elsayad2, Omer E. Hajelssedig3, 
Aliaa Amer4, Nazeeh Eldweik3, Saad R. Alkaabi3, Fuad I. Pasic3, 
Mohammed E. Elbadri3; 1GASTROENTEROLOGY & HEPATOL-
OGY, Hamad Hospitaland Weill Cornell Medical College in 
Qatar,Consultant Gastroenterology & Hepatology HMC, Doha, 
Qatar; 2Clinical pharmacy, Hamad Medical Corporation, Doha, 
Qatar; 3Gastroenterology & Hepatology, Hamad Medical Corpo-
ration, Doha, Qatar; 4Hamad Medical Corporation, Doha, Qatar
Since the launch of the Qatar plan for HCV control by 2020, 
the expatriate HCV is a challenge, because of reduced access 
to innovative treatment caused by restrictions on drug reim-
bursement . The cost effective analysis, recognizes budget 
limitations for health care spending and seeks to maximize 
public health benefits within those budget constraints . In APASL 
2016, we reported our premilinary analysis, which showed 
that low-cost generic antiviral drugs are as effective and safe 
as the more expensive brand-name drugs, in treating HCV . 
The aim is to assess the effectiveness and safety of generic ver-
sus brand medication, in 399 patients treated with Sofosbuvir 
(SOF) based therapy  . Method Single-center cohort, retrospec-
tive, observational study, including 399 cases . All patients, 
who started Sof-based regimens, whether brand provided by 
Hamad center, Qatar, or generic brought by the patients,were 
included : 24 weeks of SOF/ribavirin (RBV) (22 .3%), or 12 
weeks of either, SOF/daclatasvir (DCV) (15 .9%), SOF/sime-
previr (SMV) (29 .1%), or SOF/PegIFN/RBV (32 .8%) Results 
33 .1% treated with brand and 66 .9% with the generic . GT1 / 
GT4, were 57/399 (14 .3%) / 342/399 (85 .7%) . The overall 

response was 72% for generic compared to 87% for brand . 
In G 4, the generic group had a lower response, both in cir-
rhotic and non cirrhotic compared to the original, where SVR 
in non cirrhotic where 80% & 88,5%, while in cirrhotic, 67 .2 
% and 75 %, respectively  . In G1, SVR achieved in 88 .2% 
cirrhotic and 94 .1% in non-cirrhotic, with brand, compared to 
75 .0% &100%, with generic . There was a significant increase 
in serotonin level in patients treated with generic compared 
to brand by weeks 2 and 24 (P . 0 .029 & 0 .025),but still 
within normal . The low response rate seen in Sof/Rib group, 
60 .3% . Patients having Sof/Sim or Sof/Dac, are 4 .46 and 
5 .32 times,more likely to achieve SVR-12 than other regimen 
The patients received generic medication were more prone 
to adverse effects ( P= 0 .29) . 13 .6% experienced adverse 
effects, including: 2 deaths have been reported on SOF/PR 
due to cardiac arrest and MI, HCC in 5 cases,Decompansation 
in 2, other include anaemia, hyperbilirubenemia Conclusion 
Although response in generic is lower than brand, but still com-
parable,especially in Sof/Sim and Sof/Dac, regimens, with 
similar safety and tolerability . Generic drugs competition can 
dramatically reduce the price, but further study of long term 
safety, is needed . We suggest that Sof/Rib is not a prpoer 
option a . The low price generic DAAS, ensures access to the 
new drugs, in low or moderate economic countries, and can 
afford an opportunity to join the initiative to achieve the ulti-
mate elimination of HCV
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Clinically Significant Changes in Heart Rate and 
Adverse Events are Not Observed in Clinical Trial 
Patients Receiving SOF-Based Regimens While On 
Beta-Blockers
Curtis Cooper2, Kosh Agarwal3, Liyun Ni6, Brian L. McNabb1, 
Anu O. Osinusi1, Diana M. Brainard1, John G. McHutchison1, 
Stanislas Pol4,5; 1Clinical Research, Gilead Sciences, Inc., Foster 
City, CA; 2Division of Infectious Diseases, University of Ottawa, 
Ottawa, ON, Canada; 3Institute of Liver Studies, King’s College 
Hospital Foundation Trust, London, United Kingdom; 4Hepatology 
Department, Université Paris Descartes, Cochin hospital, APHP, 
Paris, France; 5Institut Pasteur, INSERM U1223 and UMS-20, 
Paris, France; 6Biostatistics, Gilead Sciences, Inc., Foster City, CA
Purpose/Background: Postmarketing cases of serious, symptom-
atic bradycardia in HCV-infected patients taking amiodarone 
who were treated with sofosbuvir (SOF) in combination with 
another direct acting antiviral or ledipasvir/sofosbuvir (LDV/
SOF) have been reported . Here we assess for changes in heart 
rate and select adverse events in patients concomitantly treated 
with SOF-based regimens and beta-blockers (BBs) . Methods: 
Change from baseline in heart rate was measured in patients 
with compensated liver disease from the Phase 3 registrational 
trials of SOF (SOF + ribavirin [RBV] for 12 or 24 weeks or SOF 
+ RBV + pegylated-interferon [Peg-IFN] for 12 weeks), LDV/
SOF (LDV/SOF ± RBV for 8, 12, or 24 weeks), and SOF/vel-
patasvir (VEL) (SOF/VEL for 12 weeks), stratified by treatment 
regimen and concomitant stable use of a BB . An analysis of 
adverse events (AEs) of interest as reported by investigators 
including cardiac disorders, dizziness, and syncope occurring 
in the first 2 weeks after initiation of a SOF, LDV/SOF, or SOF/
VEL regimen was also conducted, stratified by any BB use in 
the first 2 weeks . Results: There were 361 subjects on a stable 
BB (88, 186, and 87 from the SOF, LDV/SOF, and SOF/VEL 
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programs, respectively) while 3,564 subjects were not taking 
a BB (891, 1729, and 944 subjects, respectively) . The median 
(IQR) change in heart rate at week 2 for patients on a BB was 
3 (-1, 6) to 7 (2, 11) compared with 2 (-3, 8) to 4 (-2, 11) for 
patients not on a BB within the SOF program; 0 (-7, 6) to 9 
(-4, 14) compared with 0 (-6, 7) to 3 (-2, 10) within the LDV/
SOF program; and 1 (-4, 7) compared with 1 (-5, 7) within 
the SOF/VEL program . AEs of interest occurred in 3 .2—4 .3% 
of subjects using BBs compared with 2 .3—4 .9% of subjects 
not using BBs within the first 2 weeks of starting a SOF-based 
regimen (Table) . Conclusions: There was no trend of decreased 
heart rate or increased reporting of cardiac-related AEs among 
subjects taking BBs during treatment with SOF-based regimens .

Table: Adverse Events of Interest During the First 2 Weeks of SOF-
Based Treatment of Subjects Taking Beta-Blockers Versus Subjects 
Not Taking Beta-Blockers
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Increase in 10-Year Framingham Cardiovascular Risk 
Following HCV Eradication with DAA-Based Therapy in 
HIV/HCV-Coinfected Patients
Teresa Aldámiz-Echevarría1,2, Cristina Diez1,2, Pilar Miralles1,2, 
Juan C López1,2, Francisco Parras1,2, Paloma Gijón1,2, Belen 
Padilla1,2, Pedro Montilla1,2, Mar Sánchez-Somolinos1,2, José M. 
Bellón3, Juan Berenguer1,2; 1Hospital General Universitario Grego-
rio Marañón, Madrid, Spain; 2IiSGM, Madrid, Spain; 3Fundación 
Investigación Biomédica Gregorio Marañón, Madrid, Spain
Methods: Single-center retrospective study nested in a prospec-
tive registry of HIV/HCV-coinfected patients undergoing DAA 
Rx after November 2014 . Inclusion criteria: i) programmed Rx 
finalization before Jan 31, 2016, ii) no statins at baseline and 
iii) achievement of SVR12 . We analyzed changes from base-
line to SVR12 date in total cholesterol (TC), LDL-C, HDL-C, and 
10-year Framingham CVR . Lipids and CVR were analyzed as 
continuous and ordinal variables . Multivariate logistic regres-
sion analysis was used to test the association of variables with 
CVR progression . Results: Of 176 patients with programmed 
DAA Rx finalization before the censoring date, 166 met the 

inclusion criteria: median age 52 years, males 121 (72 .9%), 
combination antiretroviral therapy (cART) 163 (98 .2%), cir-
rhosis 97 (58 .4%) . HCV-Genotypes: G1a 63 (38 .0%), G4 
35 (21 .1%), G1b 31 (18 .7%), G3 25 (15 .1%), non-subtyped 
G1 7 (4 .2%), G2 1 (0 .6%), and mixed/untyped 4 (2 .4%) . 
DAA regimens: SOF/LDV±RBV 94, PTV/r/OBV+DSV±RBV 32, 
SOF+DCV±RBV 23, PTV/r/OBV±RBV 10, SOF+SMV±RBV 4, 
other regimens 3 . Significant increases in TC, LDL, and 10-year 
CVR were observed following HCV eradication (Table) . Of 98 
patients with paired CVR assessments, 27 (27 .5%) progressed 
to a higher category, and 4 (4 .0%) regressed to a lower cate-
gory . Progression to a higher CVR was independent of modifi-
cations of cART, use of DAA regimens boosted with ritonavir, 
liver fibrosis, HCV-RNA load, and body mass index . Conclu-
sions: Our study suggests that in HIV/HCV-coinfected patients, 
HCV eradication after DAA Rx is associated with an increase 
in the 10-year Framingham CVR . This change is driven by an 
increase in serum LDL-C .
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2030
Ledipasvir/Sofosbuvir for 8 Weeks Results in High SVR 
Rates in Treatment-Naïve Patients with Chronic HCV 
Infection and HIV/HCV Co-Infection
Vasily Isakov1, Natalia Gankina2, Riina Salupere3, Vladimir P. Chu-
lanov4, Galina Kozhevnikova4, Kai Zilmer5, Svetlana Romanova6, 
Natalia Geyvandova7, Tatiana Shimonova8, Larisa Gogova9, Igor 
G. Bakulin10, Sergey Zhuravel11, Eduard Z. Burnevich12, Elena 
Nurmukhametova13, Evgenii Chesnokov14, Vladimir Ivashkin15, 
Elena Bessonova16, Djamal Abdurakhmanov17, Kathryn Kersey18, 
Anu O. Osinusi18, Deyuan Jiang18, Diana M. Brainard18, 
Elena Orlova-Morozova19, Viacheslav Morozov20, Konstantin 
Zhdanov21; 1Institute of Nutrition of Russian Academy of Medical 
Sciences, Moscow, Russian Federation; 2Krasnoyarsk Regional 
Center for Prevention and Control of AIDS and Infectious Diseases, 
Krasnoyarsk, Russian Federation; 3Tartu University Hospital, Tartu, 
Estonia; 4Central Research Institute of Epidemiology, Moscow, 
Russian Federation; 5West Tallinn Central Hospital, Tallinn, Esto-
nia; 6Center for Prevention and Control of AIDS and Infectious 
Diseases, St. Petersburg, Russian Federation; 7Stavropol Regional 
Clinical Center of Special Medical Care, Stavropol, Russian Fed-
eration; 8State Healthcare Institution Infectious Clinical Hospital #2 
of Moscow City, Moscow, Russian Federation; 9Central Clinical 
Hospital of the Russian Academy of Sciences, Moscow, Russian 
Federation; 10Moscow Central Scientific Institute of Gastroenterol-
ogy, Moscow, Russian Federation; 11Scientific Research Institute of 
Emergency Care n.a. N.V. Sclifosovskiy of Healthcare Department 
of Moscow, Moscow, Russian Federation; 12City Clinical Hospital 
#24, Moscow, Russian Federation; 13Infectious Clinical Hospital 
#1 of Moscow Healthcare Department, Moscow, Russian Federa-
tion; 14Consultation and Diagnostic Centre, Tymen, Russian Feder-
ation; 15First Moscow Medical University N.N.Sechenov, Moscow, 
Russian Federation; 16Sverdlovsk Regional Clinical Hospital #1, 
Ekaterinburg, Russian Federation; 17I.M.Sechenov First Moscow 
State Medical University, Moscow, Russian Federation; 18Gilead 
Sciences, Inc., Foster City, CA; 19Moscow Regional Center for Pre-
vention and Control of AIDS and Infectious Diseases, Moscow, Rus-
sian Federation; 20Hepatolog, LLC, Samara, Russian Federation; 
21Military Medical Academy, St. Petersburg, Russian Federation
Background and Aims: Ledipasvir/sofosbuvir (LDV/SOF) for 
8 weeks resulted in a SVR12 rate of 94% in non-cirrhotic, 
treatment-naïve patients with chronic genotype (GT) 1 HCV 
infection in the phase 3 ION-1 study . In addition, 98% (44/45) 
of patients who had failed prior treatment with SOF+ ribavi-
rin (RBV) ± pegylated interferon were successfully treated with 
LDV/SOF+RBV for 12 weeks in a retreatment study  . The aims 
of this study were to evaluate the safety and efficacy of i) LDV/
SOF for 8 weeks in HCV infected patients with or without HIV 
coinfection and ii) LDV/SOF+RBV for 12 weeks in patients 
who failed prior treatment with SOF+RBV . Methods: The study 
is being conducted at 18 sites in the Russian Federation and 2 
sites in Estonia . Treatment-naïve patients with GT1 HCV infec-
tion without cirrhosis and with or without HIV coinfection were 
enrolled and received 8 weeks of LDV/SOF (90mg/400mg 
daily) . Patients with GT1 or GT3 infection, with or without cir-
rhosis, who had relapsed after treatment with SOF+RBV in a 
previous study (SOF-experienced) were treated with 12 weeks 
LDV/SOF+RBV (1000-1200 mg daily) . The primary efficacy 
endpoint was sustained viral response 12 weeks after treatment 
(SVR12) . Safety assessments included adverse events (AEs) 
and clinical laboratory tests . Results: 126 treatment-naïve GT1 
HCV-infected patients, of whom 59 had HIV coinfection, were 
enrolled and treated; 54% patients were male, and 59% had 
baseline HCV RNA viral load ≥800,000 IU/mL . A total of 27 
SOF-experienced patients were enrolled; 67% were male, 22% 
had GT3 HCV, 37% had compensated cirrhosis, and 70% 

had baseline HCV RNA viral load ≥800,000 IU/mL . Among 
treatment-naïve patients, SVR12 rates were 99% (66/67) in 
HCV monoinfected patients, 97% (57/59) in HIV/HCV coin-
fected patients, and among SOF-experienced patients, the 
SVR rate was 96% (26/27) . AEs occurring in >5% of patients 
were headache in the LDV/SOF treatment arm and headache, 
dyspepsia, upper abdominal pain, asthenia, irritability, and 
increased bilirubin in the LDV/SOF+RBV arm . One grade 3 AE 
of neutropenia was reported in a patient receiving LDV/SOF; 
no AEs leading to treatment discontinuation and no serious AEs 
have been reported in either treatment arm . Conclusions: These 
results support an 8 week treatment regimen of LDV/SOF for 
HCV monoinfected and HIV/HCV coinfected, treatment-naïve, 
non-cirrhotic patients . Successful retreatment with LDV/SOF in 
combination with RBV for 12 weeks is possible for those who 
have failed prior treatment with SOF+RBV .
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Janssen, R-pharm; Speaking and Teaching: Abbvie, BMS, Gilead, Merck, Jans-
sen, R-pharm
Vladimir P . Chulanov - Advisory Committees or Review Panels: Gilead, Bristol 
Myers Squibb; Grant/Research Support: Bristol Myers Squibb; Speaking and 
Teaching: Bristol Myers Squibb, Hoffman la Roche, MSD, AbbVie, Gilead
Kai Zilmer - Advisory Committees or Review Panels: MSD; Consulting: GSK; 
Grant/Research Support: Pfizer, Gilead
Djamal Abdurakhmanov - Speaking and Teaching: BMS, Abbvie, Gilead, MSD, 
Novartis
Kathryn Kersey - Employment: Gilead Sciences, Inc; Stock Shareholder: Gilead 
Sciences, Inc
Anu O . Osinusi - Employment: Gilead Sciences Inc; Stock Shareholder: Gilead 
Sciences Inc
Deyuan Jiang - Employment: Gilead Sciences
Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
Konstantin Zhdanov - Advisory Committees or Review Panels: Janssen; Consult-
ing: BMS; Grant/Research Support: Abbvie, Gilead, R-pharm; Speaking and 
Teaching: MSD, Roche, Novartis, Biocad
The following people have nothing to disclose: Natalia Gankina, Riina Salupere, 
Galina Kozhevnikova, Svetlana Romanova, Natalia Geyvandova, Tatiana Shi-
monova, Larisa Gogova, Igor G . Bakulin, Sergey Zhuravel, Eduard Z . Burnevich, 
Elena Nurmukhametova, Evgenii Chesnokov, Vladimir Ivashkin, Elena Besson-
ova, Elena Orlova-Morozova, Viacheslav Morozov

2031
Incidence, predictors and outcome of ventilator associ-
ated pneumonia in critically ill cirrhotics admitted to a 
liver intensive unit.
Amrish Sahney4, Rakhi Maiwall4, Lalita G. Mitra1, Hemant 
Kumar2, Guresh Kumar3, Barjesh C. Sharma4, Shiv K. Sarin4; 
1Critical care, ILBS, New Delhi, India; 2Pulmonology, ILBS, New 
Delhi, India; 3Biostatistics, ILBS, New Delhi, India; 4Hepatology, 
ILBS, New Delhi, India
Background and Aim:Ventilator associated pneumonia (VAP) 
represents one of the most important causes of mortality in 
ICU . There is limited data on the incidence, predictors and 
outcome of VAP in critically ill cirrhotics .Patients and Methods: 
We prospectively studied 318 consecutive cirrhotic patients 
requiring mechanical ventilation (MV) during June 2014 to Feb 
2015 . Patients who developed pneumonia within 48 hours of 
admission (n=15) were excluded . VAP was diagnosed based 
on clinical pulmonary infection scoring system (CPIS) having 
six variables including temperature (<36 .5°C or >38 .5°C), ele-
vated leukocytes (>12,000/mm3), tracheal secretions, a need 
for increase FiO2, lung infiltrates or opacities on a chest X-ray 
and bacteriology . VAP was diagnosed when a score of ≥6 was 
obtained . Study end-points included development of VAP, new 
organ failure, ICU stay and 30 day mortality . Multivariate logis-
tic regression was used to determine predictors and outcome 
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of VAP . Results: Total of 303cirrhotics (mean age 49± 12 .2 
years, 75% males, 60%ethanol related with mean CTP 11 .4± 
1 .7 and MELD score 27 .1 ± 9 .1) were included . The main 
reasons for MV support was respiratory failure in 75(25%), 
severe sepsis with metabolic acidosis in 138(45%) grade III/
IV hepatic encephalopathy in 50(16 .5%) and massive variceal 
bleed in 40(13 .5%) . The duration of MV ranged from 3 to 26 
days . 107 (35%) out of 303developed VAP during ICU stay . 
Klebsiella pneumonia (56%), Acinetobacter baumanii (18%) 
Aspergillus (10%) and Candida sp .(10%) were most common 
organisms isolated . On multivariate analysis presence of sepsis 
at admission (HR: 4 .0, CI: 1 .4-5 .4, p<0 .01), severe encephlop-
athy (HR: 3 .6, CI: 2 .9-6 .5, p <0 .01), bilirubin > 5mg/dl (HR: 
2 .9, CI-1 .2-4 .8, p=0 .03, INR >2 (HR: 1 .9, CI 2 .4- 4 .5, p< 
 .05) and respiratory failure( HR: 3 .5, CI: 2 .6-6 .7, p<0 .01) 
as risk factors for development of VAP . Presence of VAP was 
significantly associated with higher incidence of development 
of shock (34% vs . 18 .9%, p<0 .01), serum creatinine >2 mg/
dl (60% vs . 25%, p<0 .01), lesser chance of extubation (21%% 
vs . 39%, p< .05) and prolonged ICU stay (16± 6days vs . 9± 
4 days, p< .05) . Patients developing VAP had higher mortality 
at day 30 (81% vs .61%, p< .05) . Predictors of mortality in 
patients with VAP were presence of FiO2 requirement >60% 
(HR: 3 .0, CI: 1 .4-6 .4, p<0 .01), bilirubin level >5 mg/dl (HR: 
1 .4, CI: 1 .4-5 .4, p<0 .05) and development of shock during 
ICU stay (HR: 4 .0, CI: 1 .4-6 .4, p<0 .01) .Conclusion: 1/3rd of 
cirrhotics on MV developed VAP and had higher mortality, ICU 
stay and new organ failure . Severe encephalopathy, bilirubin 
of > 5mg/dl and presence of sepsis at admission were predic-
tors of VAP .
Disclosures:
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2032
Spontaneous Bacterial Peritonitis in cirrhosis: a Prospec-
tive Multicenter Study of Clinical, Microbiological char-
acteristics and Predictors of 6 months Survival
Dimitrios N. Samonakis1, Nikolaos Gatselis2, Dimitra Sifaki-Pis-
tola3, Aristea-Lia Bellou4, Maria Mela5, Evangelos Thalassinos6, 
Kalliopi Zachou2, Emmanouel Digenakis1, Elias A. Kouroumalis1, 
George N. Dalekos2, Themistoklis G. Vasileiadis4; 1Gastroenter-
ology & Hepatology, University Hospital of Heraklion, Heraklion, 
Greece; 2Department of Medicine and Research Laboratory of 
Internal Medicine, University of Thessaly, Medical School, Larissa, 
Greece; 3Social Medicine, University of Crete, Medical School, 
Heraklion, Greece; 43rd Department of Internal Medicine, Aristotle 
University, Papageorgiou Hospital, Thessaloniki, Greece; 5Gas-
troenterology, Evaggelismos General Hospital, Athens, Greece; 
6Internal Medicine, Venizeleio Pananeio General Hospital, Her-
aklion, Greece
Aim: Spontaneous Bacterial Peritonitis (SBP) is a severe infec-
tion with significant morbidity and mortality in decompensated 
cirrhotics . Several factors have been proposed to affect SBP 
clinical severity and course . Our aim was to study these factors 
in our population with local epidemiological characteristics 
and to identify parameters that affect the clinical outcomes . 
Patients – Methods: In a period of 18 months (October 2014-
April 2016), we prospectively included cirrhotics with asci-
tes admitted in our units, fulfilling the diagnosis of SBP based 
on standard criteria . Various clinical and microbiological 
parameters were studied . The SPSS 21 was used for statisti-
cal analysis; all test were 2-tailed at a confidence interval of 
95% . Mann-Whitney, Kruskal-Wallis, Two samples indepen-
dent T-test, Spearman’s correlation were performed to assess 

any significant variation and associations between variables . 
Results: 43 decompensated cirrhotics (35 males) with median 
age 63 years, BMI 26 .9 and MELD score 18 were included . 
Leading cirrhosis etiology was alcoholic (N=22), the majority 
had esophageal varices (N=34) while HCC was diagnosed 
in 8 patients . 45% of the SBP episodes were culture positive, 
with predominant pathogens being E . coli, Streptococci and 
Klebsiella spp (3 multidrug resistant –E . coli, Enetrococcus fae-
cium, Acinetobacter) . The first line antibiotic approach was 
with 3rd generation cephalosporins (51%), followed by Pip-
eracillin/Tazobactam (18%), quinolones, and Carbapenems/
Vancomycin . Six-months after SBP diagnosis 13 patients had 
died (26%), mostly due to sepsis/multiorgan failure or hepato-
renal syndrome (HRS) . Factors that were independently asso-
ciated with lower 6 month-survival were: higher MELD score 
(p=0 .04), lower serum albumin (p=0 .02), and higher lactate 
on admission (p=0 .04) . For patients developing HRS the use of 
vasopressors (mainly terlipressin) was associated with better 6 
month-survival (p=0 .04), whereas longer duration of albumin 
use was associated with inferior outcomes (p=0 .04) . There was 
no significant correlation with the use of β-blockers, Protein 
Pump Inhibitors or rifaximin . Conclusions: In our prospective 
study we had high yield of culture positive SBP and relatively 
low incidence of multidrug resistant species . MELD score, albu-
min and lactate were found predictors for 6 months survival .
Disclosures:
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The following people have nothing to disclose: Dimitrios N . Samonakis, Niko-
laos Gatselis, Dimitra Sifaki-Pistola, Aristea-Lia Bellou, Maria Mela, Evange-
los Thalassinos, Kalliopi Zachou, Emmanouel Digenakis, Elias A . Kouroumalis, 
George N . Dalekos

2033
Infection with multi-drug resistant organisms is associ-
ated with increased mortality in patients listed for liver 
transplantation
Rosalie C. Oey1, Louise J. Alferink1, Herold J. Metselaar1, Caro-
lina A. Schurink2, Henk R. van Buuren1, Robert A. de Man1; 1Gas-
troenterology & Hepatology, Erasmus MC University, Rotterdam, 
Netherlands; 2Medical Microbiology and Infectious Diseases, Eras-
mus MC University, Rotterdam, Netherlands
Background: Infections occur frequently in patients listed for 
liver transplantation and are a leading cause of morbidity and 
mortality . Recent studies report the increase of infections with 
multi-drug resistant (MDR) organisms in patients with cirrho-
sis . However, the impact of infections with MDR organisms on 
the prognosis of liver transplant candidates has not been well 
defined . Therefore, we aimed to assess the prevalence and 
prognostic characteristics of MDR infections in patients listed 
for liver transplantation . Methods: Retrospective study of all 
adult patients listed for liver transplantation with ≥1 infections 
from 2007 until 2014 in our center . Patients were excluded 
when enlisted with high-urgency, re-transplantation, or with 
incomplete data . Patient records were used to include data 
at waiting list placement (gender, age, etiology, MELD score, 
blood group) and infection-related data (duration, site, MDR 
organism, ICU admission, complications) . Endpoints were 
defined as liver transplantation or death on the waiting list . 
A multidrug-resistant organism was defined as being resistant 
to ≥3 antibiotic classes . Results: A total of 326 patients were 
listed for transplantation, of whom 101 patients were included 
for having ≥1 infections with a drug-sensitive organism and 
43 patients were included for having ≥1 MDR infections . The 
gender distribution was 66% and 49% males (P=0 .062), mean 
age was 50 and 51 years old (P=0 .602), and mean MELD 
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score was 17 and 21 (P<0 .001) in the drug-sensitive and MDR 
group, respectively . MDR organisms caused 17% of all infec-
tions . Cox analysis with infection as time-dependent covariate, 
identified age (HR 1 .096; CI 1 .051-1 .142; P<0 .001), MELD 
score (HR 1 .178; CI 1 .113-1 .248; P<0 .001), and a MDR 
organism (HR 11 .666; CI 3 .350-40 .619; P<0 .001) as risk fac-
tors, increasing the probability of death within 30 days . Con-
clusions: Multi-drug resistance in organisms causing infection is 
an important and independent prognostic factor for death on 
the liver transplantation waiting list . These results may reflect an 
emerging problem demanding attention regarding the current 
recommended empirical antibiotic schedules in liver transplan-
tation candidates .

Hazard ratios for death on the liver transplantation waiting list in 
the first 30 days after infection .

Covariates gender, etiology, blood group, refractory ascites, 
hepatic encephalopathy, ICU admission, site and duration of 
infection, were not statistically significant prognostic factors .
Disclosures:
Robert A . de Man - Advisory Committees or Review Panels: Norgine; Grant/
Research Support: Biotest; Speaking and Teaching: Gilead, Falk
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2034
Early Fluid Resuscitation in Cirrhotic Patients Diagnosed 
with Severe Sepsis is Associated with Decreased In-Hos-
pital Mortality
James F. Crismale1, Hajere Gatollari3, Stephanie Pan4, Emilia 
Bagiella4, Allison Glasser3, Gopi Patel2, Jennifer Leong1; 1Division 
of Liver Diseases, Icahn School of Medicine at Mount Sinai, New 
York, NY; 2Division of Infectious Diseases, Icahn School of Med-
icine at Mount Sinai, New York, NY; 3The Mount Sinai Hospital, 
New York, NY; 4Department of Population Health Science and 
Policy, Icahn School of Medicine at Mount Sinai, New York, NY
Background: Sepsis care bundles (SCB) that combine routine 
screening for sepsis with early intervention lead to reduced sep-
sis-related inpatient mortality . The impact of these interventions 
in hospitalized patients with cirrhosis is unknown . Aims: To 
determine whether application of a SCB (Table 1) is associated 
with reduced mortality in hospitalized cirrhotic patients who 
develop severe sepsis . Methods: Cirrhotic patients admitted 
to the liver service at Mount Sinai Hospital 4/2014-9/2015 
with a diagnosis of severe sepsis were included in the anal-
ysis . Severe sepsis was defined as presence of the systemic 
inflammatory response syndrome and a systolic BP <90 mmHg 
or lactate >4 mmol/L . Demographics, anthropometrics, and 
laboratory data were collected at the time of protocol initiation . 
Spearman correlation coefficient was calculated to determine 
association of mortality with completion of the SCB or its com-
ponent interventions . The log-rank test was used to assess the 
time from admission to mortality with respect to SCB comple-
tion . Univariate and multivariate analyses were carried out 
using the Cox proportional hazards model . Results: A total of 
56 patients were included in the analysis . At baseline, patients 
had a median age of 60 years [interquartile range (IQR): 
53-64 .75], MELD score of 36 (IQR: 26 .5-42 .5), and 47% 
were female . 35 (63%) patients died in-hospital . The SCB was 
completed in 11/56 (20%) patients, of whom 5 (45%) survived 
and 6 (55%) died . Mortality was not associated with SCB 
completion (log-rank X2=0 .34, p=0 .55) . Of the SCB compo-

nents, the amount of intravenous fluid (IVF) administered within 
the first hour was associated with reduced mortality (hazard 
ratio [HR]: 0 .92 for every 1mL/kg administered, 95% confi-
dence interval (CI):0 .85-0 .99)] . In the multivariate analysis, 
after controlling for age and SCB completion, only MELD score 
remained significantly associated with mortality (HR: 1 .07 
(95%CI 1 .02–1 .12, p=0 .01) . Of note, there was a signifi-
cant negative correlation between amount of IVF administered 
and MELD score (r=-0 .36, p<0 .01) . Conclusion: In cirrhotic 
patients with severe sepsis, use of a SCB was not associated 
with reduced mortality after controlling for MELD score . Amount 
of fluid administered within the first hour was associated with 
lower mortality . Patients with high MELD scores may be less 
likely to receive appropriate fluid resuscitation .

Table 1 . Sepsis Care Bundle Components
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2035
Dengue fever in cirrhosis patients can lead to acute 
hepatic decompensation & increased mortality
Anand V. Kulkarni, Ashok Choudhary, Priyanka Jain, Cyriac A. 
Philips, Ekta Gupta, Shiv K. Sarin; Hepatology, Institute of Liver 
and Biliary Sciences, New Delhi, India
Background&Aim:Dengue fever(DF) is a global viral infection 
with presentations ranging from classical to severe fatal den-
gue hemorrhagic fever(DHF) .Elevations of AST& ALT devel-
ops in 65–97% .Outcome of DF in cirrhosis patients is largely 
unknown .We compared clinical & biochemical parameters in 
subjects with no liver disease(Group A),chronichepatitis(Group 
B) & cirrhotics(Group C) with DF .Methods:Retrospective data 
between April 2016-July2015 included 95 serologically 
confirmed DFpatients& presentations were categorized as 
DF,DHF,acute on chronic liver failure(ACLF)& acute liver fail-
ure(ALF) as per existing definitions .Results:71 patients were 
in Gr .A,12 in Gr .B &12 in Gr .C .61% patients were males 
with higher mean age in Gr .C[A:39 .18±1 .6,B:40 .83±16 .2 
&C:50 .92±7 .90years,p=0 .02] .Presentations varied from 
DF(93 .7%),DHF(2 .1%),ACLF(3 .1%) to ALF(1 .1%) .Investiga-
tions revealed hemoconcentration in Gr .A & B,but not in Gr .
C[(12 .88±2 .55,13 .56±1 .76,9 .23±1 .88g/dl p<0 .001] .
Coagulation failure was more evident in Gr .C [INR-A:1(0 .9-
6 .6),B:1(0 .8-2),C:2(1-7 .59)p<0 .001] .Moreover, higher bil-
irubin[A:0 .96(0 .3-27 .6),B:0 .9(0 .3-2 .6),C:5 .25(0 .48-25 .6)
mg/dl, p=0 .002],lower AST[A:129(13-5876),B:171(41-
539),C:38 .5(17-111)IU/l p<0 .001]& ALT [A:95(10-
4217),B:194(63-488),C:38(10-177)IU/l p<0 .001] & 
worsening hypoalbuminemia were noted in Gr .C .Presence 
of cirrhosis was associated with longer hospital stay(A:4 .83
±2 .38,B:7 .33±2 .3,C:3±5 days,p<0 .001) & increased mor-
tality(A:1 .4%,B:0 &C:25%,p<0 .001) .The prognostic predictor 
of ACLF in univariate & multivariate analysis was INR(OR-
1 .93,95%CI=1 .15-3 .24,p=0 .013) .Conclusion:Dengue infec-
tion in cirrhosis patients portends poor outcomes in the absence 
of classical features .
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2036
Trends in Hospitalization for a Population-Based Cohort 
with Cirrhosis and Multiple Chronic Conditions: time to 
change the definition of decompensated cirrhosis?
Sumeet K. Asrani1, Lauren Hall1, Sushma Sharma2, Andrew 
Masica1, Jayant A. Talwalkar3, Fasiha Kanwal4; 1Baylor Univer-
sity Medical Center, Dallas, TX; 2DFW Council Foundation, Dallas, 
TX; 3Mayo Clinic, Rochester, MN; 4Baylor College of Medicine, 
Houston, TX
Background: Decompensated cirrhosis is traditionally defined 
by complications of portal hypertension . In a population based 
study, we examined time trends in chronic liver disease (CLD) 
related admissions in a large and diverse metroplex . Meth-
ods:We examined all CLD related encounters (2000-2015) 
in Dallas-Fort Worth (DFW) using data from the DFW council 
collaborative, a unique resource capturing data from all hos-
pital admissions (95% of all hospitals, 17 counties, catchment 
area of 7 million) . The population of this 4th largest metroplex is 
diverse and representative of the US population . Results: There 
were 105,957 CLD related admissions in 60,543 unique 
patients across 84 hospitals . In 2015, the mean age was 57 
years, 69% were Caucasian, 15% Hispanic ethnicity and 43% 
were women . The most common primary cause for admission 
was sepsis, hepatic encephalopathy, and complications of 
alcoholic cirrhosis . Between 2000 and 2015, crude annual 
prevalence rate of CLD related admissions increased 4-fold 
from 624/100,000 to 2,268/100,000 . Mean age at admis-
sion changed from 54 .0 year (2000) to 58 .2 years (2015); 
the number of CLD patients above 65 years increased from 
24 .2 to 33 .1% . As compared to 2000, the number of patients 
with co-morbidities increased from 4 .4% to 13% (CAD), 2 .6% 
to 14 .1% (obesity), 0 .9% to 21 .6% (dyslipidemia), 2 .8% to 
21 .6% (chronic kidney disease), and 19 .7% to 37 .2% (DM) . 
Admissions for complications of portal hypertension remained 

stable; complication related to infection and renal failure 
increased . (Figure) Infection related admission was driven by 
increases in sepsis (30%) . There was a 3 fold increase in C 
difficile rates (1 .15 to 4 .6%) . Renal related admissions were 
driven by hyponatremia, volume overload or depletion (30%) . 
Conclusions: CLD related admissions have increased 4 fold 
over the last decade . CLD patients are older and sicker with 
multiple chronic conditions . Traditional complications of portal 
hypertension (e .g . variceal bleeding) have been supplanted by 
infection and renal failure, warranting a need to re-define what 
it means to have decompensated cirrhosis .
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2037
Predictors of mortality in patients hospitalized with 
spontaneous bacterial peritonitis: Analysis of National 
Inpatient Sample, 2009-2011
Bryan L. Love, James W. Hardin, S. Scott Sutton; University of 
South Carolina, Columbia, SC
Background: Spontaneous bacterial peritonitis (SBP) is a com-
mon, life-threatening bacterial infection in patients with cirrho-
sis and ascites . The objective of this study was to determine risk 
factors associated with mortality in hospitalized SBP patients in 
the United States using the 2009-2011 National Inpatient Sam-
ple (NIS) . Methods: Hospitalizations associated with primary 
or secondary diagnosis were identified based on the ICD-9-CM 
coding for SBP, 567 .23 . Multivariate logistic regression was 
used to estimate the odds of mortality according to patient and 
hospital factors . Results: There were 56,966 patients hospital-
ized with SBP, and overall in-hospital mortality was 17 .7% . 
Those who died during hospitalization were more likely to 
be older (mean age 58 .0 vs . 56 .1 yrs, p<0 .001), have lon-
ger length of stay (11 .8 vs . 9 .3 days, p<0 .001), and higher 
mean total charges ($139,695 vs . $76,111, p<0 .001) . Those 
admitted with SBP predominantly had governmental insurance 
(Medicare 36 .7%, Medicaid 23 .0%), while 7 .8% were self-
pay and 27 .1% had private insurance . Among SBP patients 
who died, 57% had a median household income less than 
$50,000: $1-$38,999 (31 .3%); $39,000-$47,999 (25 .7%) . 
In the multivariate logistic regression analyses, age, non-His-
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panic ethnicity, acute liver injury, hepatic encephalopathy, 
hepato-renal syndrome, dialysis, hepatocellular carcinoma, 
sepsis, teaching hospitals, and government-owned hospitals 
were significantly associated with inpatient mortality (Table 
1) . Conclusion: SBP is associated with significant in-hospital 
mortality and healthcare cost . Sepsis, hepatorenal syndrome, 
and acute liver injury were strongly associated with inpatient 
mortality . More effective methods for early identification, pre-
vention and treatment of SBP are needed .

Table 1: Multivariate Logistic Regression
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ATTIRE Stage 1 - Albumin To prevenT Infection in 
chronic liveR failurE : a single-arm feasibility trial of tar-
geted therapy with 20% Human Albumin Solution 
Louise China1,7, Simon Skene2, Alex Maini1,7, Zainib Shabir2, 
Ewan Forrest5, James O’Beirne7, Jim Portal4, Stephen D. Ryder6, 
Gavin Wright3,7, Derek Gilroy1, Alastair O’Brien1,7; 1Division of 
Medicine, University College London, London, United Kingdom; 
2Clinical Trials Unit, UCL, London, United Kingdom; 3Basildon Uni-
versity Hospital, Essex, United Kingdom; 4University Hospitals Bris-
tol, Bristol, United Kingdom; 5Glasgow Royal Infirmary, Glasgow, 
United Kingdom; 6Nottingham University Hospital, Nottingham, 
United Kingdom; 7Institute for Liver & Digestive Health, UCL, Lon-
don, United Kingdom
Albumin can bind and inactivate circulating mediators of 
immune suppression, for example raised PGE2 in acutely 
decompensated (AD) cirrhosis patients . Therefore Human 
Albumin Solution (HAS) could act as an immune restorative 
drug . Our study aimed to determine whether it was possible 
and safe to restore and maintain serum albumin at>30 g/L in 
AD patients using repeated 20%HAS infusions according to 
daily levels and whether plasma induced monocyte derived 
macrophage (MDM) dysfunction improved following treatment . 
Monocyte deactivation occurs in AD and TNFα production is a 
validated biomarker of monocyte function with reduced capac-
ity associated with adverse outcomes in sepsis . Methods:This 
was a multicentre, open label dose feasibility trial . AD patients 
admitted to hospital with serum albumin <30g/L were eligible . 
Daily HAS was infused, according to serum albumin, for up 
to 14 days or discharge . Primary end point was daily albu-
min levels throughout treatment period . Secondary end point 
was improved MDM TNFα production . Results:79 patients 
were recruited from 10 centres . Mean baseline MELD score 
was 20 .9(SD6 .6), 6/79 patients had >1 organ dysfunction . 
Alcohol was the most common aetiology of cirrhosis(96%) . 
69 patients(87%) achieved the primary endpoint of albu-
min≥30g/L on at least 1/3 of days treated,>50% reached this 
by day 3 . Mean treatment length was 10 .3days with 1042ml 
HAS (SD678) . Deaths (n=8) or serious adverse events (n=13) 

were unrelated to HAS . Blinded comparison of LPS-induced 
MDM TNFα production showed a mean increase of 14 .3% 
(5 .1%-23 .5%, p=0 .0013) post-treatment . Conclusion:This is the 
1st albumin dose-increment study in AD patients . 20% HAS 
was safe and effective . Plasma mediated MDM dysfunction 
improved significantly post treatment thus confirming albumin’s 
immune restorative potential . Outcomes were used to refine 
design for our 866 patient RCT at 25 centres which has begun 
recruitment .
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Increased risk of in-hospital sepsis related mortality and 
non-ICU death in patients with cirrhosis after cardiac 
arrest: A retrospective-prospective nested case-control 
study
Megan E. Reinders2, Richele Bettencourt4, Daniel Bouland4, Jessica 
Bazick5, Gabriel Wardi1, Michel Mendler3, Irine Vodkin3, Denise 
Kalmaz3, Thomas Savides3, David A. Brenner3, Rebecca Sell1, 
Rohit Loomba3,6; 1Division of Critical Care and Pulmonology, Uni-
versity of California San Diego, San Diego, CA; 2Department of 
Internal Medicine, University of California San Diego, San Diego, 
CA; 3Division of Gastroenterology and Hepatology, University of 
California San Diego, San Diego, CA; 4University of California 
San Diego, San Diego, CA; 5Division of Hospital Medicine, Uni-
versity of California San Diego, San Diego, CA; 6Division of Epi-
demiology, Department of Family and Public Health, University of 
California San Diego, San Diego, CA
Background: There are limited data on the incidence, etiology 
and survival of in-hospital cardiac arrest (CA) in patients with 
cirrhosis . Deeper understanding of these should lead to tar-
geted approaches to reduce in hospital mortality in cirrhotics 
by triggering an earlier response before cardiac arrest . Aim: 
To determine the causes, types of rhythm, and survival after 
in-hospital CA in patients with liver disease including cirrhosis, 
acute liver failure and post liver transplantation compared to 
non-liver disease patients with CA in a large tertiary care hospi-
tal with an active hepatology service . Methods: This retrospec-
tive-prospective study included 980 patients with a primary CA 
at a large tertiary care hospital between July 11th 2005 and 
April 29th 2016 . Subsequent arrests during the same admission 
were excluded . A multi-disciplinary committee reviewed all CA 
and classified the causes of arrests and rhythm, and adjudi-
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cated the outcomes . Using logistic regression models, un-ad-
justed and multivariable-adjusted odds of in-hospital mortality 
after CA was examined in patients with liver diseases versus 
those without liver disease . Results: There were 980 initial CA 
including 114 in patients with liver disease (cirrhosis: 88, acute 
liver failure: 9 and post-liver transplant: 17) and 866 non-liver 
disease patients . The liver patients were younger than non-liver 
patients (53 .3 +- 12 .2 vs . 59 .9 ± 17 .1, p<0 .0001) . Sepsis, 
hemorrhage and respiratory failure were the three most com-
mon causes of CA . In sub-group analyses restricted to patients 
with cirrhosis, they were more likely to experience cardiac 
arrest outside the ICU than non-cirrhotics (78 .4% vs 61 .2%, 
p<0 .0015) . Un-adjusted odds of in-hospital death after cardiac 
arrest was statistically and clinically significantly increased in 
patients with liver disease versus non-liver disease controls and 
these results remained clinically significant and statistically 
robust even after adjustment of age, sex, location, time, day 
and rhythm with multivariable-adjusted OR of 0 .34 (95% CI, 
0 .20-0 .57, p<0 .001) . Conclusions: Patients with liver disease 
are at increased risk of in-hospital mortality after CA . Cirrhotics 
are more likely to experience CA outside of the ICU suggesting 
a failure to recognize clinical deterioration . Prompt recognition 
of sepsis, variceal bleed, and respiratory failure and early 
transfer to ICU may prevent CA and reduce the risk of in-hos-
pital mortality in liver disease . This is the first systematic study 
to examine the causes of in-hospital CA and mortality in liver 
patients .
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2040
Assessment of Presence and Dynamic evolution of 
Organ Failures during Early Intensive Management by 
MERCIC model can guide inappropriate ‘Futile Care’ in 
the first week in Critically Ill Cirrhotics
Rakhi Maiwall1, Priyanka Jain1, Amrish Sahney1, Guresh Kumar1, 
Lalita G. Mitra2, Shiv K. Sarin1; 1Hepatology, ILBS, New Delhi, 
India; 2Critical Care, ILBS, NEW DELHI, India
Background and Aims: Admission of patients with cirrhosis with 
organ failures to the intensive care unit (ICU) is associated with 
high mortality despite aggressive management and involves a 
complex resource usage, and considerations for withdrawing 
or withholding life sustaining treatments . We aimed to develop 
and validate a dynamic model, the Model for Early Recovery 
for Critically Ill Cirrhotics (MERCIC)to predict intensive care 
futility in a prospective cohort of critically ill cirrhotics . Methods: 
Consecutive 291 patients with cirrhosis admitted to dedicated 
Liver ICU, were included, 145 in the derivation and 146 in 
validation cohort . Binary logistic regression models were used 
to identify score parameters and the derived estimated coef-
ficients were used as relative weights to compute the score 
which was also tested for sequential use with repeated mea-
sures Generalised Estimating Equations (GEE) . The predictive 
ability of the score was compared to MELD, CTP and SOFA 
scores . Results:The mean age of the cohort was 48(±11) years, 
87% males, with mean MELD of 30 (±8 .3) and SOFA score of 
11 .6 (±4 .5) . Of these only 146(53%) were alive at 1-month . 
At day 7, 131(45%) patients recovered and were shifted out 
from the ICU . Of all patients with non-recovery at day 7 only 5 

(3%) were alive at 28 days .Presence of circulatory shock (none 
versus one versus two vasopressors), serum bilirubin (gm/L) 
(<5 versus 5-15 versus >15), PaO2/FiO2 ratio(<200, ver-
sus 200-350 versus ≥ 350) and urine output (< 0 .5ml/kg/hr 
versus ≥0 .5ml/kg/hr) at day 0 were identified as significant 
predictors of non-recovery at day 7 and as components of the 
MERCIC . Further, each unit change in score was significantly 
associated with recovery at day 7 (p<0 .001,OR 0 .74, 95% 
CI 0 .68-0 .81) on sequential evaluation from day 0 to day7 . 
Patients who recovered at day 7 showed decline (p<0 .05) in 
bilirubin (OR,95% CI) [ (0 .91, 0 .87-0 .95), (0 .95,0 .91-0 .99)] 
and improvement in mean arterial pressure [(1 .04,1 .02-1 .06); 
(1 .03,1 .01-1 .05)], PaO2/Fio2 ratio [(1 .27,1 .02-1 .59);(1 .17, 
1 .01-1 .4)] and urine output [(1 .02,1 .003-1 .03); (1 .02,1 .005-
1 .04)] in both the derivation and validation cohorts respectively . 
The AUROC of model was 0 .85 and 0 .74 in the derivation 
and the validation cohorts which was better than the MELD 
(0 .57, 0 .50), CTP (0 .50,0 .52) and SOFA scores (0 . 66,0 .61) 
respectively (p<0 .05) . The model also predicted 28-day mortal-
ity with fair accuracy Harrell’s C-index (0 .67,0 .70) (p<0 .001, 
HR 1 .18, 95% CI 1 .11-1 .25) . Conclusions:The MERCIC model 
can be used as an accurate tool to guide intensive care futility 
in the first week in critically ill cirrhotics .
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Which Extra-hepatic Organ Fails First does not affect 
Mortality Rates in Cirrhotic Inpatients
Jasmohan S. Bajaj1, K. Rajender Reddy2, Jacqueline G. O’Leary3, 
Puneeta Tandon4, Guadalupe Garcia-Tsao5, Florence Wong6, 
Scott W. Biggins7, Michael B. Fallon8, Benedict Maliakkal9, 
Jennifer C. Lai10, Paul J. Thuluvath11, Ram M. Subramanian12, 
Hugo E. Vargas13, Leroy Thacker1, Patrick S. Kamath14; 1VCU 
and McGuire VAMC, Richmond, VA; 2University of Pennsylvania, 
Philadelphia, PA; 3Baylor University Medical Center, Dallas, TX; 
4University of Alberta, Edmonton, AB, Canada; 5Yale University, 
West Haven, CT; 6University of Toronto, Toronto, ON, Canada; 
7University of Colorado Denver, Denver, CO; 8University of Texas, 
Houston, TX; 9University of Rochester, Rochester, NY; 10UCSF, San 
Francisco, CA; 11Mercy Medical Center, Baltimore, MD; 12Emory 
University, Atlanta, GA; 13Mayo Clinic, Scottsdale, AZ; 14Mayo 
Clinic, Rochester, MN
Cirrhotic inpatients are prone to extra-hepatic organ failures 
(EHOF), the total number of which are directly associated with 
mortality . However the impact of order of EHOF on mortality is 
unclear . Aim: Define the order of the first EHOF in predicting 
in-hospital & 30-day mortality in inpatient cirrhotics . Method: 
Using NACSELD (North American Consortium for Study of End-
Stage Liver Disease) registry, we defined EHOF in cirrhotic 
inpatients as brain (Grade 3-4 Hepatic encephalopathy HE), 
renal (dialysis), respiratory (ventilation) or circulatory (shock) 
failures . The specific failing organ was considered first EHOF 
in those with only one EHOF . For those with ≥1 EHOF on the 
same day, the EHOF with the greatest mortality compared to 
those without EHOF was determined to be the first failed organ . 
Unadjusted/adjusted analysis of in-hospital/30-day mortality 
using first EHOF with other relevant variables were performed . 
Results: 1873 patients (no EHOF 1421, 1 EHOF 300, 2 EHOF 
90, 3 EHOF 46, 4 EHOF 16) were included . The most com-
mon EHOF was brain (n=208), then renal (n=90), circulatory 
(n=81) & respiratory (n=73) . Of the 300 with only 1 EHOF, 
169 had HE, 61 were ventilated, 39 underwent dialysis and 
31 had shock . Similar patterns were seen with ≥1 EHOF with 
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HE being the most common . Unadjusted analysis showed that 
one EHOF regardless of organ involved predicts in-hospital 
mortality (all p<0 .0001 vs no EHOF, Shock OR 17 .4, Renal 
OR 16 .1, Respiratory OR 8 .8, HE OR 5 .30) . Similar trends 
were seen for 30-day mortality (all p<0 .0001 vs no EHOF, 
Renal OR 8 .3, Shock OR 8 .3, Respiratory OR 4 .1, HE OR 
3 .8) . In both cases, mortality from a particular first EHOF was 
not statistically significant from another first EHOF after multiple 
comparison adjustment . On multi-variable analysis, any one 
EHOF was significantly predictive of mortality (Table) . Conclu-
sion: Even one EHOF is independently associated with in-hos-
pital and 30-day mortality in cirrhotic inpatients regardless of 
which organ is involved . Clinicians should prevent any EHOF 
in cirrhotic inpatients to favorably impact survival .
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Elevated Ferritin is Associated with Increased Mortality 
in Patients with Cirrhosis Admitted to Intensive Care 
Units
Christina C. Lindenmeyer1, Ahyoung Kim2, Fadi Niyazi2, Rocio 
Lopez3, Neal A. Mehta2, Vedha Sanghi4, Aanchal Kapoor4, 
Carlos J. Romero-Marrero1; 1Gastroenterology and Hepatology, 
Cleveland Clinic Foundation, Cleveland, OH; 2Internal Medicine, 
Cleveland Clinic Foundation, Cleveland, OH; 3Quantitative Health 
Sciences, Cleveland Clinic Foundation, Cleveland, OH; 4Critical 
Care Medicine, Cleveland Clinic Foundation, Cleveland, OH
Background. Cirrhosis and acute-on-chronic liver failure place 
a distinctive population of patients at elevated risk for critical 

illness and in-hospital mortality . Several studies have shown 
that cirrhotic patients have higher mortality rates in the inten-
sive care unit (ICU) than the general population . The study of 
outcomes in this population is important in order to develop 
systems by which patients who might benefit from critical care 
resources can be identified . The aim of this study was to assess 
the predictive value of ferritin level in cirrhotic patients for 
in-hospital mortality . Patient and Methods: Consecutive patients 
with cirrhosis admitted to a United States tertiary care center 
ICU between 2008-2014 were followed from admission to hos-
pital discharge, death or liver transplantation . Receiver Oper-
ating Characteristics (ROC) analysis was performed to assess 
the value of ferritin levels in predicting in-hospital mortality . 
A multivariable logistic regression analysis was performed to 
assess whether inclusion of other factors could improve predic-
tion . In-hospital death was modeled as the outcome with ferritin 
as an independent variable . Results: A total of 436 patients 
with cirrhosis, aged 57+/-10 .6 years, 65 .4% males, mostly 
with alcohol (45 .4%), Hepatitis C Virus (33 .9%) and Non-al-
coholic steatohepatitis- (22%) related cirrhosis were included, 
of which 119 (27 .3%) died in the hospital . 61 patients had a 
ferritin level drawn in the ICU, ranging from 118 .2-1416 ng/
mL (mean 438 ng/mL) . In-hospital mortality and ferritin levels 
were found to be significantly associated (p=0 .009) . For every 
100 unit increase in ferritin level the likelihood of dying during 
the hospitalization increased by 6% (OR (95% CI): 1 .06 (1 .01, 
1 .1)) . In multivariate analysis, inclusion of prothrombin time 
(PT) into the model improved prediction (AUC=0 .85) but ferri-
tin levels remained significantly associated with mortality after 
adjusting for PT (p=0 .72) . Ferritin level measured in the ICU 
was not found to be correlated to either hospital or ICU length 
or stay (LOS) (p=0 .18 and 0 .20, respectively) . Conclusion: 
Elevated ferritin levels are independently associated with an 
increased risk for in-hospital mortality in patients with cirrhosis 
admitted to the ICU, with an increase in mortality of 6% for 
every 100-unit increase in ferritin level .
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Successful Outcomes of Fecal Microbiota Transplanta-
tion in Patients with Chronic Liver Disease
Alireza Meighani2, Mayur Ramesh1, Reena Salgia3; 1Infectious 
Disease, Henry Ford Hospital, Detroit, MI; 2Internal Medicine, 
Henry Ford Hospital, Detroit, MI; 3Gastroenterology and Hepatol-
ogy, Henry Ford Hospital, Detroit, MI
Background: Fecal Microbiota Transplantation (FMT) has 
been shown to be a promising treatment option for patients 
with recurrent and/ or refractory Clostridium Difficile Infec-
tion (CDI) . Despite increasing research on FMT, little is known 
about outcomes in patients with liver disease or cirrhosis . We 
aimed to study the outcomes of FMT in patients with chronic 
liver disease (CLD) at our tertiary medical center . Methods: A 
cohort of all patients who had undergone FMT from December 
2012 to May 2014 for refractory or recurrent CDI was identi-
fied . Patients were followed up for 1 year post-FMT . Response 
to treatment was defined as resolution of symptoms in 7 days . 
Severe CDI was defined as a rise in creatinine >1 .5 times 
above baseline, WBC ≥ 15,000 cells/μL, or albumin < 1 .5 g/
dl within 2 weeks of symptom onset . Descriptive analysis was 
performed to determine the outcomes of FMT in patients with 
CLD as compared to the comparison cohort without liver dis-
ease . Results: A total of 201 patients underwent FMT for CDI, 
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from which 14 had a history of chronic liver disease . Nine of 
these patients had cirrhosis with a mean Child-Turcotte-Pugh 
(CTP) score of 8 . One patient was 5 months post-liver transplant 
at the time of FMT . Mean age of patients in the liver disease 
cohort was 62 with 71% being female . Recent antibiotic use 
was a common risk factor related to CDI development and was 
found to be significantly different between both groups (17% of 
CLD patients vs 58% in the general cohort, p= 0 .01) . Although 
some patients were immunosuppressed due to history of IBD or 
liver transplant, there was no significant difference between the 
two groups and their outcomes in terms of immunosuppression, 
route of FMT delivery, number of CDI infections within the prior 
3 months, recent hospitalization, recent surgeries or Charlson 
comorbidity index . There was no significant difference in the 
number of patients with severe grading of CDI among patients 
with CLD and the general cohort (36% vs 24%, p= 0 .34) . 
Four patients with CLD received >1 FMT, of which 2 remained 
non-responders . Overall, there was no significant difference in 
FMT response between patients with liver disease and the rest 
of the cohort (12/14, 87% vs 164/187, 88%, p= 0 .68) . Both 
patients who failed FMT in the CLD cohort had decompensated 
cirrhosis with CTP scores of 9 and 12, respectively . Conclu-
sion: Fecal microbiota transplantation is a safe and successful 
treatment option for patients with recurrent and/or refractory 
CDI who have stable chronic liver disease or compensated 
cirrhosis . Recent antibiotic use was less commonly a risk factor 
for CDI in patients with liver disease .
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Quick Sequential Organ Failure Assessment (qSOFA) 
is a Better Predictor for Intensive Care Admission than 
Systemic Inflammatory Response Syndrome (SIRS) For 
Patients with Cirrhosis
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White1, Dinesh Ganapathy1, Andrew Fagan2, Edith A. Gavis2, 
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Background The recognition of sepsis in cirrhosis, which is a 
major cause of mortality, is challenging in part due to constant 
low grade systemic inflammation and an impaired inflamma-
tory response . Recently, the international guidelines for sepsis 
has endorsed the application of the quick Sequential Organ 
Failure Assessment (qSOFA) in non-cirrhotic septic patients . 
To be positive on qSOFA, 2 of 3 variables [respiratory rate ≥ 
22, altered mental status (Glasgow coma scale less than 15), 
and systolic blood pressure ≤ 100] are required . However 
the role of qSOFA in cirrhotic inpatients is unclear . Aim: To 
compare qSOFA to SIRS for the prediction of ICU admission 
and in-hospital mortality in cirrhotic inpatients with and without 
infections . Methods Cirrhotics who were hospitalized non-elec-
tively for infections and other indications (liver and liver-unre-
lated) were followed prospectively for a period of 30 days . 
The SIRS and qSOFA scores were calculated on admission 
and at 24-hours following admission . The areas under receiver 
operating characteristics curves (AUC) were created for pre-
diction for ICU admission, in-hospital mortality, and 30-day 
mortality for infected and non-infected patients . Chi-squared 
test was used for comparisons between the AUC’s of the two 

scoring systems . Results  375 cirrhotic patients (57yrs, 74% 
male, 35% alcoholic and 28% NASH in etiology, MELD-Na 
21, CTP 10) were included, of which 64% had liver-related 
admissions, 19% had infections, and 17% had non-liver 
related admissions . Prediction for ICU admission: as a group, 
the admission qSOFA was significantly better at predicting ICU 
requirement than SIRS (AUC 0 .68 vs . 0 .58, p=0 .02) . Similarly 
24 hr qSOFA was superior to 24 hr SIRS in predicting ICU 
admission (AUC 0 .71 vs 0 .61, p=0 .02) .  . A similar significant 
difference was seen at admission with qSOFA vs SIRS (AUC 
0 .70 vs 0 .59, p=0 .01) and at 24 hrs (AUC 0 .74 vs 0 .64, 
p=0 .02) in non-infected patients . In infected patients a non-sig-
nificant trend was observed at admission (AUC 0 .57 vs 0 .52) 
and 24 hrs (0 .56 vs 0 .51) . Prediction for in-hospital mortality: 
There was a non-significant trend towards higher prediction 
with qSOFA vs SIRS on admission (AUC 0 .71 vs 0 .61) and 
24 hrs (0 .68 vs 0 .62) for in-hospital mortality . Similar non-sig-
nificant trends were seen for infected vs . non-infected patients . 
Conclusions qSOFA was a significantly better predictor for ICU 
admission, but not in-hospital mortality compared to SIRS in 
cirrhotic inpatients . qSOFA was a better predictor for outcomes 
for non-infected compared to uninfected patients . Further study 
in a larger population of infected cirrhotics is required for val-
idation .
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Does the presence of cirrhosis influence on the mortality 
rate in patients with acute on chronic liver failure?
Sombat Treeprasertsuk1,2, Kessarin Thanapirom1,2, Roongruedee 
Chaiteerakij1,2, Ashok Choudhary3, Manoj Sharma3, Rakhi 
Maiwall4, Viniyendra Pamecha4, Richard Moreau4, Mamun A. 
Mahtab4, Yogesh K. Chawla4, Soek Siam Tan4, Harshad Devar-
bhavi4, Yu Chen4, Zhongping Duan4, Qin Ning4, Deepak N. 
Amarapurkar4, Saeed Hamid4, Amna S. Butt4, Hasmik Ghazin-
yan4, Guan Huei Lee4, Ajit Sood4, Laurentius A. Lesmana4, Gamal 
Shiha4, Diana A. Payawal4, Abdulkadir Dokmeci4, Shiv K. Sarin4; 
1Medicine, Division of Gastroenterology, Chulalongkorn Univer-
sity, Patumwan, Thailand; 2Thai Red Cross, King Chulalongkorn 
Memorial Hospital, PATUMWAN, Thailand; 3Institute of Liver and 
Biliary Sciences, New Delhi, India; 4APASL ACLF Working Party 
(AARC)., New Delhi, India
Background:  Currently, the APASL Acute-on-chronic liver fail-
ure (ACLF) research consortium (AARC) criteria includes non-cir-
rhotic chronic liver disease; CLD patients due to the evidence 
of high mortality rate (Sarin SK, Hepatol Int 2014) . The basal 
CLD severity may play important role on outcomes . We aim to 
compare the 28-day and 90-day mortality rate of ACLF patients 
with and without cirrhosis . Methods:  AARC collected data pro-
spectively from multicenter of ACLF patients during Oct, 2009 
to Apr, 2016 . Of 1621 patients, 637 of them (39%) were 
diagnosed as cirrhosis which defines as clinical presentations 
or biochemical or imaging evidence or histopathological con-
firmation advanced fibrosis . Baseline characteristics and the 
28-day and 90-day mortality were recorded . The Kaplan-Meier 
;K-M method was used to compare the mortality rate between 
two groups . Results:  Of a total of 1621 patients, 86 .7% were 
male with mean age ± SD of 44 .6±12 years . The most com-
mon acute insult were alcohol (48%), HBV reactivation (16%) 
and hepatitis E infection (7 .5%) . The baseline MELD score were 
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29 ± 7 and 52% of patients developed >2 organs failure . 
The most frequent organs failure were liver (80%), coagulop-
athy (35%), and renal failure (23%) . The 28-day and 90-day 
mortality rate were 39% and 50% respectively . Baseline char-
acteristics showed that non-cirrhotic patients had significantly 
higher MELD score, number of organ failures than those cir-
rhotic patients . ACLF patient without cirrhosis had significantly 
higher 28-day and 90-day mortality rate than cirrhotic patients 
as shown by the K-M survival curve in figure1 . Conclusion: 
Our data suggests that the 28-day and 90-day mortality rate 
of ACLF patient without cirrhosis was significantly higher than 
those with cirrhotic, thus the presence of underlying cirrhosis at 
baseline should be evaluated due to its influence on mortality .

Disclosures:
Soek Siam Tan - Advisory Committees or Review Panels: Abbvie
Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
MSD, GSK; Consulting: ROCHE, NOVARTIS, BMS, MSD, GSK; Grant/Research 
Support: ROCHE, NOVARTIS, BMS; Speaking and Teaching: ROCHE, NOVAR-
TIS, BMS, MSD, GSK
Diana A . Payawal - Advisory Committees or Review Panels: SV More Pharmaceu-
tical, Inogen Pharnaceutical; Consulting: Abbott Pharmaceutical, United Labora-
tory; Speaking and Teaching: Fatima Medical University Hospital
The following people have nothing to disclose: Sombat Treeprasertsuk, Kessarin 
Thanapirom, Roongruedee Chaiteerakij, Ashok Choudhary, Manoj Sharma, 
Rakhi Maiwall, Viniyendra Pamecha, Richard Moreau, Mamun A . Mahtab, 
Yogesh K . Chawla, Harshad Devarbhavi, Yu Chen, Zhongping Duan, Deepak 
N . Amarapurkar, Saeed Hamid, Amna S . Butt, Hasmik Ghazinyan, Guan Huei 
Lee, Ajit Sood, Laurentius A . Lesmana, Gamal Shiha, Abdulkadir Dokmeci, Shiv 
K . Sarin

2046
Long-term prognosis of patients who survived from 
acute-on-chronic liver failure based on KACLiF cohort
Eileen L. Yoon1, Tae Yeob Kim2, Do Seon Song3, Hee Yeon Kim3, 
Chang Wook Kim3, Young Kul Jung4, Dong Hyun Sinn5, Jae 
Young Jang6, Eun Hee Choi7, Dong Joon Kim8; 1Department of 
Internal Medicine, Sanggye Paik Hospital, Inje University, Seoul, 
Korea (the Republic of); 2Institute of Medical Science, Hanyang 
University, Seoul, Korea (the Republic of); 3Department of Inter-
nal medicine, The Catholic University of Korea, Seoul, Korea (the 
Republic of); 4Department of Internal Medicine, Korea University, 
Ansan, Korea (the Republic of); 5Department of Internal Medicine, 
Samsung Medical center, Seoul, Korea (the Republic of); 6Depart-
ment of Internal Medicine, Soonchunhyang University, Seoul, 
Korea (the Republic of); 7Institute of Lifestyle Medicine, Yonsei Uni-
versity Wonju College of Medicine, Wonju, Korea (the Republic 
of); 8Department of Internal Medicine, Hallym University College 
of Medicine, Chuncheon, Korea (the Republic of)
Background This study aimed to investigate the impact of 
ACLF on long-term survival after surviving the ACLF events in 
patients with acute decompensation . Methods A total of 1177 
acutely deteriorated patients who survived more than 3 months 
were consecutively collected and prospectively followed up 
in KACLiF study . ACLF was defined by either EASL CLIF-C or 
APASL AARC definition . Survival analysis according to ACLF 
events and grades were obtained by Kaplan-Meier method . 
Results Mean duration of follow up was 18 .2±9 .1 months . 
Of patients enrolled, the prevalence of ACLF based on CLIF-C 
and AARC definitions were 11 .0% (118/1073) and 8 .8% 
(74/838), respectively . The survival of CLIF-C ACLF group 
was shorter than no CLIF-C ACLF group (25 .6±1 .2months vs . 
30 .7±0 .4months, p=0 .013) . In the subgroup of 515 patients 
without prior decompensation, survivals were not different 
between the groups (p=0 .289) . Even the experience of grade 
2 and higher CLIF-C ACLF did not shorten the survival com-
pared to the experience of grade 1 CLIF-C ACLF . However, 
in the subgroup of 558 patients with prior decompensation, 
the survival of CLIF-C ACLF group was shorter than no CLIF-C 
ACLF group (23 .3±1 .7months vs . 29 .1±0 .6months, p=0 .020) . 
Also . the survivals of grade 2 or higher CLIF-C ACLF patients 
were shorter than grade 1 and no CLIF-C ACLF patients 
(19 .3±2 .6months vs . 29 .0±0 .6months, p=0 .008) . In the sub-
group of 50 patients who experienced grade 2 and higher 
CLIF-C ACLF, the survival of patients with prior decompensa-
tion was shorter than patients without (19 .3±2 .6months vs . 
27 .8±1 .8months, p=0 .026) even though the MELD scores were 
not different . However, experience of grade 1 CLIF-C ACLF did 
not affect the survival regardless of presence of prior decom-
pensation . Meanwhile, survivals of patients were not different 
regardless of AARC ACLF (which exclude patients with prior 
decompensation by definition) experience (p=0 .288) . Conclu-
sions Long-term mortality after survival from ACLF is dependent 
on the presence of prior decompensation . In the absence of 
prior decompensation, long-term mortality of ACLF patients is 
not different regardless of ACLF experience according to both 
CLIF-C and AARC definitions . In the presence of prior decom-
pensation, the experience of grade 2 and higher negatively 
affects the long-term survival even after the recovery of ACLF . 
Therefore, efforts to prevent 1st event of acute decompensation 
and progression of organ failures may be important to improve 
the survival of chronic liver disease patients .
Disclosures:
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2047
Network Approach to unveil Molecular Pathways driv-
ing Cirrhosis progression to Acute-on-Chronic Liver Fail-
ure (ACLF)
Isabel Graupera1,2, Laura Isus3, Elisa Pose1,2, Mar Coll2, Elsa 
Solà1,2, marta Llopis2, Patricia Huelin1,2, Cristina Sole1,2, Pau San-
cho-Bru2, Patrick Aloy3, Pere Gines1,2; 1Liver Unit, Hospital Clinic 
de Barcelona, Barcelona, Spain; 2IDIBAPS, BARCELONA, Spain; 
3Institute for Research in Biomedicine (IRB), BArcelona, Spain
BACKGROUND: The molecular pathways driving progres-
sion from precirrhotic conditions to cirrhosis and ACLF are not 
known . AIM: To develop a new network approach to inves-
tigate molecular pathways driving progression from pre-cir-
rhotic stages to ACLF . METHODS: We performed a microarray 
analysis (Affymetrix Human Genome U219) of human liver 
biopsies at different stages of disease (5 fibrosis F2-F3, 8 com-
pensated cirrhosis, 12 decompensated cirrhosis, and 8 with 
ACLF; 6 healthy livers were also studied) . A human protein-pro-
tein interactions network was generated from public databases 
containing all protein interactions with available experimen-
tal evidence . We created 7 specific sub-networks containing 
proteins related to important biological processes involved in 
liver disease (oxidative stress, genetic factors, fibrosis, inflam-
mation, hepatocyte apoptosis, HSC apoptosis and angiogen-
esis) . Using networks as scaffold we added our human gene 
expression data . Pathway Enrichment Analysis using Reactome 
was performed and subnetworks around genes of interest were 
constructed for network clustering and functional analysis . 
RESULTS: PCA analysis revealed that samples clustered accord-
ing to the stage of disease . Fibrosis, inflammation, apoptosis, 
and angiogenesis were significantly up-regulated in parallel to 
disease progression . We found 546 significant differentially 
expressed genes at different stages . Pathway enrichment anal-
ysis showed that these genes are involved in lipid metabolism, 
bile acid metabolism, extracellular matrix formation, and fibrin 
clot formation . We constructed functional Interaction subnet-
work around genes of interest with 175 genes . The network 
clustering and posterior functional analysis of the subnetwork 
showed that genes were clustered into 8 modules . Out of the 8, 
7 modules had significant pathways enriched in either descen-
dent or ascendant profiles with disease progression (M0: 
extracellular matrix, platelet activation and PDGF as ascendant 
profiles; M1: IL-2, mTOR and pluripotent stem cell signalling; 
M3: metabolic pathways and bile secretion as descendent pro-
files; M4: insulin resistance, AMPk signalling, adipocytokine 
and detoxification of ROS, the majority as descendent profiles; 
M5: extracellular matrix, osteopontin signalling; M6: extracel-
lular matrix; M7: drug metabolism, chemical carcinogenesis) 
CONCLUSION: This is a new methodology based on network 
approach allowing the identification of key pathways driving 
cirrhosis progression to ACLF . Further mechanistic evaluation 
of identified networks will allow proposing new mechanistic 
hypothesis for cirrhosis progression and candidate genes for 
experimental validation .
Disclosures:
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2048
Drug resistant infections in hospitalized patients with 
cirrhosis are nosocomial and associated with renal and 
respiratory failure: Results from NACSELD
Jasmohan S. Bajaj1, Debolina Banerjee2, Jacqueline G. O’Leary3, 
Puneeta Tandon4, Florence Wong5, Patrick S. Kamath6, Gua-
dalupe Garcia-Tsao7, Scott W. Biggins8, Benedict Maliakkal9, 
Michael B. Fallon10, Jennifer C. Lai11, Paul J. Thuluvath12, Ram M. 
Subramanian13, Hugo E. Vargas14, Leroy Thacker1, K. Rajender 
Reddy2; 1VCU and McGuire VAMC, Richmond, VA; 2University 
of Pennsylvania, Philadelphia, PA; 3Baylor University Medical 
Center, Dallas, TX; 4University of Alberta, Edmonton, AB, Can-
ada; 5University of Toronto, Toronto, ON, Canada; 6Mayo Clinic, 
Rochester, MN; 7Yale University, West Haven, CT; 8University of 
Colorado, Denver, CO; 9University of Rochester, Rochester, NY; 
10Univesity of Texas, Houston, TX; 11University of California, San 
Francisco, CA; 12Mercy Medical Center, Baltimore, MD; 13Emory 
University, Atlanta, GA; 14Mayo Clinic, Scottsdale, AZ
Background: Infections in patients with cirrhosis are common 
and often lead to multi-organ failure, which then is associated 
high morbidity and mortality . Infections due to drug resistant 
(DR) bacteria may precipitate relatively poorer outcomes . Aim: 
To assess the frequency and impact of drug resistant infections 
in hospitalized patients with cirrhosis . Methods: Only infected 
patients within NACSELD were included . DR infections were 
defined as VRE (Vancomycin resistant enterococcus), MRSA 
(methicillin resistant staphylococcus), and fluoroquinolone resis-
tance . Patients with/without DR infections were compared with 
respect to demographics, cirrhosis severity, medication expo-
sure and resultant organ failures and nosocomial infections . 
Multivariable logistic regression evaluated the odds of clini-
cal features being associated with DR infections . Results: Of 
1,781 inpatients considered, 485 were infected and included 
in this study . 94/485 (19%) of these patients had DR infec-
tions . Relative to other infected patients, those with DR infec-
tions were older (mean 59 vs . 57y, p = 0 .04) with a higher 
creatinine(mean 1 .4 vs 1 .2, p = 0 .03) . Admission MELD score, 
β-lactam exposure, SBP prophylaxis, PPI & hepatic encephalop-
athy (HE) medications were similar between groups . A higher 
proportion of those with nosocomial infections were DR(43% 
vs . 31%, p = 0 .03) . DR infections were associated with higher 
respiratory (29% vs . 17%, p = 0 .005) & renal failure (20% vs . 
10%, p = 0 .006) while grade 3/4 HE and circulatory failure 
were similar . While mortality rates during hospitalization, 30 
days, & 6 months were similar between groups, DR infections 
were associated with a higher 12 month mortality (60% vs . 
42%, p = 0 .05) . Multivariate analysis demonstrated that cir-
rhotics with skin/soft tissue (OR 2 .05 CI: 1 .06-3 .98,p=0 .03) 
and urinary tract infections (OR 1 .67, CI: 1 .02-2 .73, p=0 .04) 
were predictive of having DR organism independent of other 
medications, cirrhosis severity and prior antibiotic exposure . 
Conclusions: Inpatients with UTI and skin/soft-tissue infections 
have a significantly higher likelihood of DR organisms regard-
less of cirrhosis severity and prior beta-lactam exposure . DR 
infections are more likely to be nosocomial and are associated 
with renal and respiratory failure and 12-month mortality .
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2049
Improved short-term survival in patients with Acute-on-
Chronic Liver Failure (ACLF) in extremis with a combina-
tion therapy approach 
Gaurav Pande1, Kamlesh Kumar1, Prabhat Sharma1, Krishna V P1, 
Amit Goel1, Abhai Verma1, Praveer Rai1, Samir Mohindra1, Uday 
C. Ghoshal1, Prabhakar Mishra2, Vivek A. Saraswat1; 1gastro-
enterology, Sanjay gandhi post graduate institute of medical sci-
ences, Lucknow, India; 2Stastistics, SGPGI MS, LUCKNOW, India
Background: ACLF in extremis is a subset with a very high 
MELD and short-term mortality . Pathophysiology of ACLF is 
dominated by severe systemic inflammation and aggravated 
hyperdynamic circulation originating from the gut and lead-
ing to multi organ dysfunction .Using a combination of treat-
ments that address major pathophysiologic derangements may 
improve survival . Aim: To study the efficacy of combination 
medical therapy (CMT) using N-acetylcysteine(NAC), probiot-
ics and slow infusion of furosemide, albumin with or without 
terlipressin [SIFA (T)] in patients with ACLF in extremis with 
high CVP and compare it with a similar cohort treated with 
standard medical therapy (SMT).  Methods: ACLF according 
to APASL, OF according to CLIF-SOFA and MELD ≥35 were 
included . After standard blood, urine and ascitic fluid tests a 
central venous pressure (CVP) catheter was placed .Consecutive 
patients with CVP ≥10 cmH2O received CMT(Arm I) using slow 
infusion of furosemide (2 mg/ hour),albumin (2 gm/ hour; 
20-40g/d;(SIFA), NAC and oral probiotics in addition to SMT 
for complications of ACLF . Furosemide was stepped up by 2 
mg/h every 12 hours for 48 hours based on urinary sodium 
(UNa+) excretion . If UNa+ still remained <85 mmol/d, terlipres-
sin infusion [SIFA (T)] was started at 4mg/24 hrs, (max .up to 
8 mg/ 24hr) .Treatment was continued till the patient was clin-
ically dry and with UNa+ >85 mmol/L . Similar patients during 
the same period in other unit of the department received SMT; 
(Arm II) for ACLF and its complications including lactulose,an-
tibiotics,large volume paracentesis terlipressin-albumin therapy 
for HRS and therapy for other complications as per guidelines . 
Result:41 patients with ACLF in extremis were included from 
2013 to 2015 .20 received CMT (Arm I) and 21 received SMT 
(Arm II) . Etiology of cirrhosis and of the acute insults did not 
differ significantly (p>0 .05) . Baseline parameters were also 
similar (p>0 .05) for serum creatinine (2 .3±1 .67 vs . 2 .4±1 .7); 
CTP score (12 .8±0 .8 vs . 12 .7±1 .38); number of OF (2 .9±1 .4 
vs . 3 .1±1 .5);CLIF-SOFA score (12 .3±1 .9 vs . 12 .2±2 .3) and 
urine output (523±78 vs . 525±85ml/day) . However, MELD 
score (39 .50 (36 .25-40 .00) vs37 .00 (35 .5-39 .50; p=0 .03) 
was higher in group I .Significant improvement (p<0 .05) was 
seen in urine sodium (27 .6±21 to 202±106 mmol/24hrs),UO 

(523±78 to 2152±815ml/24hrs) and serum creatinine 
(2 .3±1 .67 vs . 1 .63±0 .9) after treatment in group I while 
there was no change in group II [serum creatinine (2 .4±1 .7 
to 1 .99±1 .7); UO (525±85ml/day to 810±150ml/d)] .28-
day survival in Arm I vs .II was 65% (13/20) vs47% (10/21), 
(p<0 .05) . Conclusion: Preliminary data suggestCMT in ACLF in 
extremis may improve survival .  .
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2050
Opioid use is associated with all-cause and sepsis-re-
lated death among patients with cirrhosis
Steven J. Scaglione1, Rebecca W. Tsang1, Shaham Mumtaz1, Vik 
Goyal1, Allyce Caines1, Paul Co1, Ramon Durazo2, Scott Cotler1; 
1Hepatology, Loyola University Medical Center, Maywood, IL; 
2Preventive Health Sciences, Loyola University, Maywood, IL
Background: Opioid use in patients with cirrhosis has been 
associated with inflammation, pain, psychiatric symptoms and 
increased health-care utilization . The aim of this study was 
to evaluate whether opiod use is associated with increased 
mortality in patients with cirrhosis . Methods: We identified 
patients with cirrhosis at a single center between 10/1/12 
and 12/1/15 . Demographic, laboratory, and clinical data 
including pertinent medication use was abstracted the time 
of enrollment . Charts were reviewed at the end of the study 
period to assess for mortality, and cause of death (sepsis vs 
non-sepsis-related) . Patients were considered exposed to opi-
oids if they had narcotics and/or tramadol on their medication 
list at the time of enrollment . Chi-square and student’s t-test 
was used to compare categorical and continuous variables, 
respectively . Survival was determined by Kaplan-Meier analy-
sis and Cox regression was performed to identify independent 
factors associated with death and sepsis-related death . Results: 
We enrolled 471 patients with liver cirrhosis . Nearly a third 
(29 .7%) were using opioids at enrollment . The mean age was 
58 .6 10 .3 + SD years and 55 .6% were male . The cohort 
was racially diverse with 75 .5% white, 7 .0 %black, 15 .9% 
Hispanic and 82 .1%non-Hispanic . The most common causes 
of liver disease were hepatitis C (33 .3%), alcohol (37 .4%), 
and NASH (24 .4%) . Sixty five percent of the cohort had at 
least 1 decompensation at the time of enrollment . In univariate 
analysis, opioid use among patients with liver cirrhosis was sig-
nificantly associated with Medicare vs other insurer (47 .5% vs 
34%, p<0 .002), ascites (69 .8% vs 51 .3%, p<0 .001), enceph-
alopathy (46% vs 30 .4%, p<0 .001), hospitalization in the 
previous two years (89 .6% vs 68 .7%, p<0 .003, sepsis-related 
death (8 .6% vs 3 .9%, p<0 .001) and overall death (18% vs 
6 .7%, p<0 .0001) . Opioid use was significantly associated 
with death (OR3 .4, 95%CI 1 .17-10) and sepsis-related death 
(OR 8 .2, 95%CI 2-33 .8) on multivariate logistic regression 
when controlling for age, MELD, encephalopathy, and ascites . 
In multivariate cox regression, opioid use was independently 
associated with worse overall survival (OR 3 .27, 95%CI 1 .36-
7 .8)) and worse sepsis-related survival (OR 4 .95, 95%CI 
1 .3-18 .7) . Conclusion: Opioid use among patients with liver 
cirrhosis is associated with increased overall and sepsis-related 
mortality . Further studies are needed to understand how opioid 
use contributes to mortality in patients with cirrhosis .
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The combined of Urine Neutrophil Gelatinase-associated 
Lipocalin and the CLIF-SOFA score in prediction of mor-
tality of patients with acute-on-chronic liver failure 
Tongluk Teerasarntipan1, Khajohn Tiranathanagul3,2, Kessarin 
Thanapirom1,2, Roongruedee Chaiteerakij1,2, Piyawat Komol-
mit1,2, Pisit Tangkijvanich4, Sombat Treeprasertsuk1,2; 1Medicine, 
Division of Gastroenterology, Bangkok, Thailand; 2King Chu-
lalongkorn Memorial Hospital, Thai Red Cross society, Bangkok, 
Thailand; 3Medicine, Division of Nephrology, Bangkok, Thailand; 
4Biochemistry, Liver research Unit, Bangkok, Thailand
Background: Acute-on-chronic liver failure (ACLF) causes 
organ(s) failure with high short term mortality . CLIF-SOFA score 
is the proposed scoring system for ACLF diagnosis, which 
composed of six organs failure criteria, including renal failure 
which is the major organ that related to short term death . We 
aimed to study the clinical significance of urine Neutrophil 
Gelatinase-associated Lipocalin (uNGAL), a new biomarker 
for early detection acute kidney injury (AKI), in combination 
with CLIF-SOFA score for mortality prediction in ACLF patients . 
Methods: We enrolled prospectively Thai cirrhotic patients 
with acute decompensation who were admitted at the King 
Chulalongkorn Memorial Hospital, Bangkok, during August 1, 
2014 to November 30, 2015 . The CLIF-SOFA score, clinical 
history, laboratory profiles and uNGAL were collected within 
48 hours . The modified CLIF/uNGAL-56 was developed with 
using the standard CLIF and/or urine Neutrophil Gelatinase-as-
sociated Lipocalin (uNGAL) >56 ng/mL as an additional cri-
terion of acute kidney injury (Treeprasertsuk S, et al . BMC 
Gastroenterol 2015 Oct 16;15:140 .) . The 30-day mortality 
and clinical outcomes were recorded . Results: There were 77 
acute decompensated cirrhotic patients enrolled . According to 
the CLIF-SOFA score, 32 patients (42 .6%) had ACLF . Accord-
ing to their baseline characteristics; there was no significant 
difference in mean age, gender, etiology of cirrhosis, precipi-
tating causes of acute decompensation between both groups . 
Patients with ACLF had higher MELD score than those without 
ACLF (26 .9 VS 16 .6; P<0 .001) . The 30-day mortality rate 
of ACLF patients was 43 .7% which was significantly higher 
than those without ACLF (13 .3%) . By using the CLIF-SOFA, 
it can predict the 30-day mortality with relative risk (RR) of 
3 .3 (95%CI 1 .4-7 .6) . With the modified CLIF/uNGAL-56, the 
30-day mortality rate was 38 .6% and this new score can pre-
dict the 30-day mortality with RR of 4 .2 (95%CI 1 .4-13 .3) as 
shown in table 1 . Conclusion: The combined of urine Neutro-
phil Gelatinase-associated Lipocalin and the CLIF-SOFA score 
increase the prediction value of mortality compared to CLIF-
SOFA score alone in patients with acute-on-chronic liver failure .

Table1: The 30-day mortality rate according to the CLIF-SOFA 
and the modified CLIF/uNGAL-56

MR; mortality rate
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Thrombocytopenia is frequent finding in cirrhotic 
patients treated with piperacillin-tazobactan and is 
associated with increased morbidity and mortality
Lívia Guimarães, Tamires Rocha, Juliana Piedade, Caroline B. 
Souza, Livia B. Victor, Zulane D. Veiga, Emilia Ahmed, Flavia F. 
Fernandes, Gustavo Pereira; GastroHepatology Unit, Bonsucesso 
Federal Hospital, Ministry of Health, Rio de Janeiro, Brazil
Introduction: Thrombocytopenia is a common feature of cir-
rhosis . Bacterial infections are frequent in this population and 
antibiotics are among the most common drugs associated with 
thrombocytopenia . The coexistence of these factors may render 
this population susceptible to more frequent and severe forms 
of thrombocytopenia Piperacillin/Tazobactam(Pip/Tazo), a 
regimen increasingly used in cirrhosis, has been associated 
with drug-induced thrombocytopenia in general populations . 
There is scarce data respect the epidemiology and clinical 
characteristics of thrombocytopenia in cirrhotic patients treated 
with Pip/Tazo . Objective: describe the frequency and clinical 
characteristics of thrombocytopenia as well as their predictive 
factors and correlation with prognosis in a cohort of cirrhotic 
patients treated with Pip/Tazo . Methods: consecutive patients 
hospitalized between October/2011-December/2015 taking 
Pip/Tazo for at least 5 days were evaluated . Thrombocytope-
nia was defined by a drop ≥50% from beginning of treatment 
(baseline) with a final value <75x109/L . Thrombocytopenia 
was classified as severe if platelet count was < 50x x109/L 
and as persistent if values at the end of treatment were <75% 
of baseline . Results: 84 patients (58% male, 60±10 years, 
HCV±alcohol in 74%, platelet count 117 (76-179)) were 
included . Child-Pugh and MELD score were 10±1 and 18±8 
respectively . SIRS and ACLF were observed in 28% and 24% . 
Most common type of infections was SBP (25 patients), and the 
majority of infections were nosocomial (55%) . Thrombocytope-
nia developed in 12 patients (platelet count 39 (25-65)) after 
6 (3-12) days . Severe and persistent thrombocytopenia were 
the most common forms of presentation, observed in 8 and 10 
patients respectively . A higher Child-Pugh score and presence 
of SIRS at diagnosis, as well as a drop in platelet count at 
day 3, were predictive of thrombocytopenia . Development of 
thrombocytopenia was associated with a higher frequency of 
bleeding from central line puncture site (33vs4%,p=0 .003), 
urinary, respiratory (17vs0% for both,p=0 .002) and 
lower GI tract (17vs3%,p=0 .04) and of platelet transfusion 
(17vs1%,p=0 .009) . Development of severe or persistent 
thrombocytopenia was correlated with in-hospital mortality 
(86vs44%,p=0 .04) . Conclusions: development of thrombocy-
topenia is frequent in cirrhotic patients treated with Pip/Tazo, 
especially in those with worst liver function and more severe 
infection . Even though it occurs relatively late during treatment, 
an early fall in platelet count may predict it occurrence . Devel-
opment of this complication, especially in most severe forms, is 
associated with high morbidity and mortality .
Disclosures:
The following people have nothing to disclose: Lívia Guimarães, Tamires Rocha, 
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Protective effects of beta-blockers in patients with acute-
on-chronic liver failure including circulatory failure 
requiring vasopressors
Mohammed A. Medhat1,2, Olivier Roux1, Valerio Giannelli1, Clem-
ent Lejealle1, Emmanuel Weiss3, Catherine Paugam3,4, Richard 
Moreau1,4, Claire Francoz1,4, Francois Durand1,4; 1Hepatology 
& Liver Intensive Care, Hopital Beaujon, Paris, France; 2Tropical 
Medicine & Gastroenterology, Al-Rajhy liver hospital, Assiut univer-
sity hospitals, Assiut, Egypt; 3Anesthesiology and Intensive Care, 
Hopital Beaujon, Paris, France; 4INSERM U1149, University Did-
erot Paris 7, Paris, France
Background & aims: Recently, several studies have suggested 
that non selective beta-blockers (NSBB) may have beneficial 
effects in patients with acute on chronic liver failure (ACLF) 
through reducing the severity of inflammatory response . On 
the other hand, the use of beta blockers remains controver-
sial in non-cirrhotic patients with septic shock . The aim of this 
study was to explore the impact of NSBB in patients with ACLF 
and distributive shock requiring vasopressors (norepinephrine) . 
Patients and methods: Eighty consecutive patients with ACLF 
admitted from June 2010 to Sept 2015 in a specialized ICU 
and were retrospectively studied . All patients had distributive 
circulatory failure defined by the need for norepinephrine to 
achieve a target mean arterial pressure of 65mmHg after ade-
quate fluid resuscitation . The study subjects were classified 
into NSBB+ (receiving NSSB) and NSBB- (not receiving NSBB) 
groups . Patients were followed up from admission in the ICU 
to death, transplantation or last follow-up visit for patients alive 
without transplant at the end of the study . Results: The study 
population included 58 males and 22 females . The mean age 
of the study participants was 54 ± 9 years . Causes of cirrhosis 
were alcohol in 62%, HCV in 19%, HBV in 6% and others 
in 16% . Mechanical ventilation (MV) and renal replacement 
therapy (RRT) were used in 72% and 49% patients, respectively 
(including 40% with both MV and RRT in addition to vasopres-
sors) . Forty patients out of eighty (50%) were receiving NSBB at 
admission (NSBB+) . The mean of the MELD score at admission 
was not significantly different in NSBB+ (29) and NSBB- (32) 
patients . No significant difference was found between the 2 
groups (NSBB+ vs NSBB-) regarding age (56 vs 52-y), gender 
(72 % vs 72% males), rate of MV (69% vs 75%), rate of RRT 
(41% vs 57%), rate of empirical antibiotics before admission 
(65% vs 52%), and rate of documented infection after admis-
sion (85% vs 78%) . The proportion of patients who were trans-
planted was not significantly different in the 2 groups (20% vs 
7%, p=0 .1) . Transplant free-survival (Kaplan-Meier) was signifi-
cantly better in NSBB+ as compared to NSBB- patients (48% 
vs . 15% at 28-day, respectively, p=0 .007) . On multivariate 
analysis (Cox model including NSBB and MV), only NSBB 
was significantly and independently predictive of survival 
(p=0 .02) . Conclusion: The results of this series suggest that 
NSBB intake at admission of patients with ACLF and circulatory 
failure requiring administration of vasopressors is associated 
with better outcome, irrespective of the presence or absence of 
bacterial infection .
Disclosures:
Francois Durand - Advisory Committees or Review Panels: Astellas, Novartis, 
BMS; Speaking and Teaching: Gilead
The following people have nothing to disclose: Mohammed A . Medhat, Olivier 
Roux, Valerio Giannelli, Clement Lejealle, Emmanuel Weiss, Catherine Paugam, 
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2054
Etiology of chronic liver disease has no impact on the 
course and outcome of patients with Acute on Chronic 
Liver Failure
Yogesh K. Chawla1, Sunil Taneja1, Sahaj Rathi1, Amritangshu 
Borkakoty1, Ajay K. Duseja1, Shiv K. Sarin2; 1Hepatology, Post-
graduate Institute of Medical Education and Research, Chandi-
garh, India; 2Hepatology, Institute of Liver & Biliary Sciences, New 
Delhi, India
Introduction: Acute on Chronic Liver Failure (ACLF) leads to 
higher mortality . Whether etiology of chronic liver disease 
influences the course and outcome of these patients is not well 
understood . Aims: To compare presentation, course and out-
come of patients with ACLF with a known etiology of chronic 
liver disease (KC) to those with cryptogenic chronic liver dis-
ease (CC) . Methods: We retrospectively analysed our data-
base of 1631 patients of APASL, ACLF Research Consortium 
(AARC), and included consecutive patients of ACLF according 
to APASL definition . Patients were divided into 2 groups based 
on whether etiology of chronic liver disease was known (KC) 
or cryptogenic (CC) . The clinical and laboratory parameters, 
organ failures, prognostic models and short term mortality rates 
were compared . Results: Out of 1631 patients, 1469 patients 
were eligible for analysis . 1277 (87%) patients were males 
and 192 (13%) were females  . Mean age of the patients was 
44 .9 ± 11 .8yrs . The etiology of chronic liver disease was alco-
hol in 862 (58 .7%), viral hepatitis in 293 (19 .9%), cryptogenic 
in 146 (9 .9%), non-alcoholic steatohepatitis in 81 (5 .5%), auto-
immune liver disease in 49 (3 .3%) and others in 38 (2 .6%) 
patients . The most common cause of acute deterioration was 
alcoholic hepatitis 785 (50 .8%) followed by viral hepatitis in 
454 (29%),drug induced in 146 (9 .4%), autoimmune flare 
in 48 (3 .1%), spontaneous bacterial peritonitis and sepsis in 
24 (1 .5%), tropical infections in 6 (0 .4%), variceal bleed in 8 
(0 .5%), Wilsons disease in 7 (0 .4%), surgery in 1 (0 .1%) and 
unknown in 67 (4 .3%) patients . We compared 1323 patients 
in KC and 146 patients in CC group . The patients were older 
(49 .20±14 .32 vs 44 .38±11 .38yrs, p<0 .001) and females 
were more common in CC group versus KC group (30 .9% 
vs 6 .5%, p<0 .001) . CC had more severe coagulopathy (INR 
2 .87 vs 2 .53, p= 0 .009) . There was no difference in inci-
dence of ascites (91 .3 % vs 86 .9%, p=0 .09) or encephalop-
athy (49 .6% vs 52 .5%, p=0 .51), severity of encephalopathy 
(p=0 .88) or the frequency of sepsis (41 .4% vs 44 .1% p=0 .53) . 
There was no difference in the number of organ failures (1 .49 
vs 1 .68,p=0 .06),CTP, (12 vs 11 .8, p=0 .24), MELD scores 
(29 .9 vs 29 .6, p=0 .39),CLIF-SOFA (11 .7 vs 11 .3, p=0 .20) 
and APACHE II (14 .92 vs 14 .93, p=0 .64) scores . The 28 
day (59% vs 62 .1%, p=0 .50) and 90 day (48 .3 vs 51 .1%, 
p=0 .51) survival between the two groups was similar . Con-
clusion: ACLF is a syndromic entity attributing poor prognosis 
in patients with chronic liver disease . Our study shows that 
patients with cryptogenic chronic liver disease with ACLF 
behave similarly to those with known etiologies in terms of 
presentation, course and overall outcome .
Disclosures:
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Plasma markers of liver cell death Keratin 18 (K18) and 
its caspase-cleaved fragment (cK18) are novel biomark-
ers to define progression of cirrhotic patients with acute 
decompensation to acute on chronic liver failure (ACLF) 
and mortality
Stewart Macdonald1, Fausto Andreola1, Patrik Bachtiger1, Alex 
Amoros3, Marco Pavesi3, Rajeshwar Mookerjee1, Alexander L. 
Gerbes5, Elsa Solà4, Paolo Caraceni6, Richard Moreau2, Pere 
Gines4, Vicente Arroyo3, Rajiv Jalan1; 1Institute for Liver and Diges-
tive Health, University College London, London, United Kingdom; 
2Service d’Hepatologie, Hopital Beaujon, Assistance Publique-Ho-
pitaux de Paris, Clichy, France; 3European Foundation for the 
study of Chronic Liver Failure (EF-CLIF)., Barcelona, Spain; 4Liver 
Unit, Hospital Clinic University of Barcelona, Barcelona, Spain; 
5Liver Center Munich, Department of Medicine 2, klinikum der 
LMU Munchen-Grosshadem, Munich, Germany; 6Department of 
Medical and Surgical Sciences, Alma Mater Studiorum University 
of Bologna, Bologna, Italy
Acute on chronic liver failure (ACLF) is a devastating clinical 
syndrome that develops in cirrhotic patients suffering acute 
decompensation (AD) . About 20% will progress to ACLF during 
hospitalisation . The CLIF-AD score has limited accuracy and 
new biomarkers are needed . Intermediate filament K18 is 
present in hepatocytes and during apoptosis undergoes frag-
mentation (cK18); both are detectable in the plasma . The aim 
of this study was to evaluate their potential as biomarkers . 
Materials and Methods 376 patients from the CANONIC study 
cohort with acute decompensation of cirrhosis were included . 
82 presented with ACLF and 294 with AD, of whom 70 pro-
gressed to ACLF . Additionally 44 patients with stable cirrhosis 
(SC) and 34 healthy volunteers (HV) were included . Baseline 
Serum K18 and cK18 were measured by ELISA [M65 EpiDeath 
(Peviva) and M30 Apoptosense (Peviva) respectively] . Results 
A stepwise increase in K18 and cK18 level was demonstrated 
with increasing clinical severity (p<0 .001) (see table 1 .) and 
between different severities of ACLF grades (p=0 .009) . Mortal-
ity: Both K18 and cK18 were independent predictors of 28-day 
and 90-day mortality [K18:HR 1 .36 (95%CI 1 .03-1 .81)
(p=0 .03), cK18:HR 1 .46 (95%CI 1 .06-2 .01)(p=0 .02)] and 
90-day survival [(K18:HR 1 .26 (95%CI 1 .01-1 .56)(p=0 .038), 
cK18:HR 1 .32 (95%CI 0 .99-1 .75)(p=0 .06)] . The addition of 
K18 to the CLIF-C AD score improved the C-index for predic-
tion of 28 day mortality [CLIF-C AD 0 .788 (95%CI 0 .688-
0 .888), CLIF-C AD+K18 0 .816 (95%CI 0 .718- 0 .825)] and 
90 day mortality [CLIF-C AD 0 .725 (95%CI 0 .653-0 .797), 
CLIF-C AD+K18 0 .75 (95%CI 0 .675-0 .913-0 .825)] . Predic-
tion of Progression from AD to ACLF: Both K18 and cK18 were 
significantly higher in the patients that progressed compared 
with those who did not (both p<0 .001) . Their inclusion sig-
nificantly improved the predictive ability of CLIF-C AD score 
(AUROC 0 .696 (0 .626-0 .765) to 0 .742 (0 .673-0 .811) . Con-
clusion These data clearly demonstrates a statistically signifi-
cant stepwise increase in serum K18 and cK18 with clinical 
severity of patients with acute decompensation . Inclusion of 
K18 values into the CLIF-AD score improves predictive value 
for progression to ACLF and 28-day and 90-day mortality in 
patients with AD .

Disclosures:

Alexander L . Gerbes - Patent Held/Filed: MetaHeps
Paolo Caraceni - Consulting: BMS, BMS; Grant/Research Support: Grifols; 
Speaking and Teaching: Baxalta, Kedrion, Gilead
Pere Gines - Advisory Committees or Review Panels: Ferring, Ikaria, Promethera, 
Novartis, Salix; Grant/Research Support: Sequana Medical, Grifols 
Rajiv Jalan - Consulting: Ocera Therapeutics, Conatus; Grant/Research Support: 
Grifols, Gambro; Patent Held/Filed: Yaqrit, Cyberliver
The following people have nothing to disclose: Stewart Macdonald, Fausto 
Andreola, Patrik Bachtiger, Alex Amoros, Marco Pavesi, Rajeshwar Mookerjee, 
Elsa Solà, Richard Moreau, Vicente Arroyo

2056
Factors predictive of infections in acute decompensated 
cirrhosis patients may help identify infections sooner 
than later: value of SIRS criteria upon admission
Shahid Habib1, Nehali Patel2, Courtney Walker2, Sarah Patel2, 
Sandeep Yarlagadda3, Chiu-Hsieh Hsu2, Thomas D. Boyer2; 1Liver 
Institute, Tucson, AZ; 2Univeristy of Arizona, Tucson, AZ; 3Tucson 
Medical Center, Tucson, AZ
Introduction: Infections are very common in cirrhotics and 
the current approach is to culture all patients . Defining which 
patients are a greatest risk for infection would enhance man-
agement . Aims: To identify the factors predictive of bacterial 
and fungal infection . Methods: All hospitalized adult patients 
meeting the criteria of acute decompensation with evidence of 
cirrhosis were included . Patients were categorized as being 
infected or uninfected . The infected group was further differen-
tiated into bacterial and fungal infections . All clinical features 
upon admission and clinical course were evaluated . Disease 
severity was characterized by APRI, Fib-4, CTP and MELD 
score . A total of 277 of 457 (60 .61%) patients were identified 
with established infection . The number with bacterial infec-
tion was 132, fungal infection was 26 and remaining 119 
were diagnosed based on clinical parameters . Results: SIRS 
criteria were strongly associated with all infections (HR 6 .85, 
95% CI: 4 .33, 10 .85, p <0 .0001) . The logistic regression 
model including only SIRS criteria yielded a C-statistic of 0 .71 
(95% CI: 0 .67, 0 .75) . Other factors independently associated 
with any infections were age (HR 1 .03), DM (HR 1 .67), WBC 
(HR 1 .08), PTT HR (HR 1 .03), creatinine (HR 1 .19), HD dial-
ysis? (HR 4 .84), serum lactate (HR 1 .19), and MELD score 
(HR 1 .04) . Female gender and lack of alcoholism were nega-
tively associated with infections . The logistic regression model 
including SIRS criteria and all other significant variables with a 
p-value<0 .05 (i .e . Male, DM, HD, Alcohol Use, Antibiotic Use, 
Lactate, MELD, Age, WBC, PTT and Cr) yielded a C-statistic of 
0 .83 (95% CI: 0 .77, 0 .90) . The improvement in prediction of 
infection based on the increase in C statistic from 0 .71 to 0 .83 
was statistically significant with a p-value <0 .0001 . Age, male 
gender, SIRS, ever smoker, lactate, WBC and CTP were asso-
ciated with bacterial infections . The logistic regression model 
including only SIRS criteria yielded a C-statistic of 0 .63 (95% 
CI: 0 .58, 0 .67) . The logistic regression model including SIRS 
criteria and all other significant variables with a p-value<0 .05 
(i .e . Male, Smoke, Lactate, CTP, Age and WBC) yielded a 
C-statistic of 0 .71 (95% CI: 0 .65, 0 .77) . MELD score and Hb 
were the only factors associated with fungal infection . Logis-
tic regression model including all significant variables with a 
p-value<0 .05 (i .e . MELD, Hb, PT, INR and TB) yielded a C-sta-
tistic of 0 .74 (95% CI: 0 .63, 0 .84) . Conclusion: SIRS crite-
ria upon admission is strongly predictive of bacterial infection 
in decompensated cirrhotic patients . Patients with high MELD 
scores and anemia appear to be at increased risk of fungal 
infections .
Disclosures:
Thomas D . Boyer - Grant/Research Support: Ikaria, Gore, Gilead, Merck



1024A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

The following people have nothing to disclose: Shahid Habib, Nehali Patel, 
Courtney Walker, Sarah Patel, Sandeep Yarlagadda, Chiu-Hsieh Hsu

2057
Novel Serum Biomarkers Predict Outcome in Compen-
sated Cirrhosis
Audrey Dillon1, Melissa J. Conroy2, Zita Galvin1, Joanne Lysaght2, 
Stephen Stewart1; 1Centre for Liver Disease, Mater Misericordiae 
University Hospital, Dublin 7, Ireland; 2Department of Surgery, 
Trinity College Dublin, St James’s Hospital, Trinity Translational 
Medicine Institute, Dublin 8, Ireland
Background: Compensated cirrhosis is an asymptomatic state, 
with growing evidence for an immunological basis for disease 
progression . Clear identification and stratification of cirrho-
sis associated immune dysfunction could identify key disease 
stages that may be amenable to targeted therapeutic interven-
tions . The objective of this study was to identify novel inflam-
matory and metabolic biomarkers that reflect the underlying 
pathophysiology of cirrhosis progression, and could provide 
prognostic information . Methods: This is a prospective study of 
patients with compensated cirrhosis, of mixed aetiology, with 
clinical and radiological evidence of cirrhosis or biopsy proven 
cirrhosis . All patients received a Fibroscan™ examination at 
baseline with blood samples collected for routine disease stag-
ing and serum biomarker analysis . The primary outcome was 
the development of a decompensating event (ascites, encepha-
lopathy, variceal bleeding) . Results: 17 (12 .3%) of 138 patients 
enrolled in the study developed an outcome . The median follow 
up was 34 months (range 2-46 months) . Aetiology was viral in 
37% and alcohol liver disease in 38% . 98% were Childs Pugh 
score ≤7 . On univariate analysis, expected clinical factors such 
MELD-Sodium score, liver stiffness score, and Child Pugh Score 
were associated with an outcome (all p<0 .001) . All of the fol-
lowing biomarkers were also significantly associated with an 
outcome (p<0 .001): Resistin, VACM1, IP10, IL1α, HGF, Leptin, 
sFas, Thrombomodulin, IL1RA, E-Selectin, HSP70, Adiponectin, 
CRP, siCAM1 . Multivariate logistic regression analysis identi-
fied a composite risk score consisting of VCAM1 (p=0 .0005), 
CRP (p=0 .0006), and HGF (p=0 .0071) . A ROC curve of this 
risk score (AUROC = 0 .901, p<0 .0001) versus outcome gen-
erated a risk threshold that on Kaplan Mieir analysis predicted 
2 year outcome (Log Rank 56 .7, p<0 .0001, decompensation 
risk 55 .7% versus 97%) . Conclusions:  Abnormalities in the 
activation of adhesion and migration leukocyte molecules, 
and in cytokine and chemokine levels demonstrate significant 
immune dysfunction in asymptomatic, compensated cirrhosis . A 
score derived from these serum biomarkers accurately predicts 
future decompensation risk at 2 years . There is need for further 
validation studies to develop risk scores and novel staging of 
compensated cirrhosis based on immunological phenotyping .
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Predicting Mortality in Patients with Cirrhosis Admitted 
to Intensive Care Units: A Novel Prognostic Model
Christina C. Lindenmeyer1, Ahyoung Kim2, Fadi Niyazi2, Rocio 
Lopez3, Neal A. Mehta2, Vedha Sanghi4, Aanchal Kapoor4, 
Carlos J. Romero-Marrero1; 1Gastroenterology and Hepatology, 
Cleveland Clinic Foundation, Cleveland, OH; 2Internal Medicine, 
Cleveland Clinic Foundation, Cleveland, OH; 3Quantitative Health 
Sciences, Cleveland Clinic Foundation, Cleveland, OH; 4Critical 
Care Medicine, Cleveland Clinic Foundation, Cleveland, OH
Background: Cirrhotic and acute-on-chronic liver failure patients 
have higher mortality rates in the intensive care unit (ICU) than 
patients without cirrhosis . We have previously reported the 
external validation of the Royal Free Hospital Score and com-
pared this newer model to other validated scoring systems 
for patients with and without cirrhosis in the ICU . The aim of 
this study was to develop a novel model by which to predict 
in-hospital mortality for patients with cirrhosis admitted to the 
ICU, with comparable accuracy to previously validated scor-
ing systems . Patients and Methods: Consecutive patients with 
cirrhosis admitted to a United States tertiary care center ICU 
between 2008-2014 were followed from admission to hospital 
discharge, death or liver transplantation . Predictors of mor-
tality were defined and the predictive accuracy of previously 
published scores was described . Receiver Operating Charac-
teristics (ROC) analysis was performed to assess the value of 
various scores in predicting in-hospital mortality . A new predic-
tive model was developed using logistic regression analysis . 
Variables with inclusion rates of at least 50% were assessed 
and an automated stepwise variable selection method per-
formed on 1000 bootstrap samples was used to define the final 
model with the highest area under the receiver operator curve 
(AUROC) . Results: A total of 436 patients with cirrhosis, aged 
57+/-10 .6 years, 65 .4% males, mostly with alcohol (45 .2%), 
Hepatitis C Virus (33 .7%) and Non-alcoholic steatohepatitis- 
(22%) related cirrhosis were included, of which 119 (27 .3%) 
died in the hospital . Predictors of death in univariate analysis 
included 24-hour urine output, need for vasopressors, need 
for mechanical ventilation, temperature, prothrombin time (PT), 
white blood cell count (WBC), potassium, blood urea nitrogen, 
serum creatinine, serum bilirubin and serum bicarbonate . A new 
model (z) was developed and consists of bilirubin, PT, WBC 
and mean arterial pressure (MAP): z=1 .19330+(0 .6137×”ln” 
(bilirubin))-(47 .203/PT)+(0 .0715×WBC)-(0 .0198 ×MAP) . 
Conclusion: Our model for predicting mortality in cirrhotic 
patients admitted to the ICU performs better than previously 
published scores, with an AUROC of 0 .86 . By comparison, 
the Chronic Liver Failure-Sequential Organ Failure Assessment 
(CLIF-SOFA), Model for End-Stage Liver Disease (MELD), and 
Royal Free Hospital Score performed with AUROCs of 0 .80, 
0 .81, and 0 .77, respectively .
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Natural Course and Outcome in ACLF is Dependent 
upon the Etiology of Acute Hepatic Insults: Analysis of 
368 patients
. Shalimar1, Saurabh Kedia1, Soumya J. Mahapatra1, Baibaswata 
Nayak1, Deepak Gunjan1, Bhaskar Thakur2, Subrat K. Acharya1; 
1Gastroenterology, All India Institute of Medical Sciences, New 
Delhi, India; 2Biostatisics, All India Institute of Medical Sciences, 
New Delhi, India
BACKGROUND & AIMS: Acute on chronic liver failure (ACLF) is 
associated with high short-term mortality . The effect of specific 
acute hepatic insults on ACLF outcome is not clear . We aimed to 
compare the natural course and outcomes in ACLF due to acute 
hepatic insults . METHODS: Consecutive 368 ACLF patients at 
a tertiary care center in India were included . Etiology of acute 
hepatic insult and underlying chronic liver disease, and organ 
failure (OF) data was collected . Model for end-stage liver dis-
ease (MELD), chronic liver failure consortium (CLIF)-C ACLF and 
acute physiology and chronic health evaluation (APACHE) II 
scores were calculated . Predictors of survival were assessed by 
Cox-proportional hazard model . RESULTS: Most frequent acute 
hepatic insult was active alcohol consumption 150 (40 .8%) 
followed by hepatitis B virus (HBV)- 71 (19 .3%), hepatitis E 
virus (HEV) superinfection- 45 (12 .2%), autoimmune hepatitis 
flare-17 (4 .6%), anti-tuberculosis drugs- 16 (4 .3%) and hepati-
tis A virus-2 (0 .5%); remaining 67 (18 .2%) were cryptogenic . 
Patients with active alcohol consumption and cryptogenic acute 
insults had more severe disease . Median CLIF-C, MELD and 
APACHE II scores in active alcohol consumers, cryptogenic, 
HBV and HEV-ACLF were 47 .1, 47 .4, 42 .9, 42 .0 (P = 0 .002); 
29, 29 .9, 28 .9, 25 .2 (P = 0 .02); 16 .5, 18 .0, 12 and 14 (P < 
0 .001), respectively . Frequencies of kidney and brain failures 
among above etiologies were also higher- 35 .3%, 34 .3%, 
23 .9%, 11 .1% (P = 0 .009); 26 .0%, 22 .4%, 15 .5%, and 4 .4% 
(P = 0 .01), respectively . Overall mortality rates in the 4 groups 
were 64 .0%, 62 .7%, 45 .1% and 17 .8% (P < 0 .001), respec-
tively . In multivariable model analysis, etiology of the acute 
hepatic insult- alcohol (HR, 3 .06; 95%CI, 1 .10-8 .49, P = 0 .03) 
independently predicted mortality . CONCLUSIONS: The pheno-
typic presentation of ACLF varies with acute precipitating insult . 
Active alcohol consumption is associated with higher mortality, 
whereas HEV superinfection has the best survival .
Disclosures:
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NMR based urinary profiling of Lactulose/Mannitol 
ratio to compare the intestinal permeability in cirrhosis, 
acute on chronic liver failure (ACLF) patients and normal 
controls
Gaurav Pande1, Krishna V P1, Kamlesh Kumar1, Prabhat Sharma1, 
Dinesh Kumar2, Samir Mohindra1, Deepak Bansal1, Vivek A. 
Saraswat1; 1gastroenterology, Sanjay gandhi post graduate insti-
tute of medical sciences, Lucknow, India; 2Centre of Biomedical 
Research, CBMR, SGPGI MS, LUCKNOW, India
Background: Increased/altered intestinal permeability is com-
mon clinical manifestation in patients with cirrhosis and acute 
on chronic liver failure (ACLF) . Gut dysbiosis has also been 
implicated in assessing mortality in patients with ACLF . Aim: 
The study aims to evaluate the altered intestinal permeability 
(IP) in healthy controls,cirrhotics and ACLF patients(before and 
after therapy) Methods: Urinary excretion of lactulose/man-
nitol ratio (LMR) is one of the simple and efficient method to 

assess the intestinal permeability (IP) . Urinary LMR excretion 
was measured using 1H NMR spectroscopy for 10 healthy 
controls, cirrhotics and ACLF patients with ascites: ACLF 
patients were treated with Slow low-dose continuous albumin 
+ Furosemide ± Terlipressin (SAFI± T) and probiotics and after 
recovery LMR was repeated . Baseline characteristics of ACLF 
patients were CLIF SOFA score 10 .2±1 .7;CTP-12 .5±1 .4;MELD 
-29 .5±8 .7 .Mean therapy duration was 14 .3±7 .2 days . Post 
therapy - Urine sodium had increased from 26 .4±18 mmol/24 
hrs to 264±106 mmol/24hrs and Serum Albumin increased to 
3 .2±1 .1g/dl from 2 .4±0 .7g/dl (p<0 .05) . Results: The urinary 
LMR excretion was higher in ACLF patients (untreated) com-
pared to compensated cirrhotics(CTP A) and normal controls . 
In normal controls,median value was 0 .11mmol, range 0 .02 to 
0 .3, In cirrhotics median was 0 .26mmol, range 0 .14 to 1 .03) 
and in ACLF median 0 .61; range0 .12 -1 .93mmol) (p<0 .05) 
and post therapy ACLF, median 0 .09; range 0 .0 – 0 .43mmol) . 
However, the urinary LMR excretion in improved ACLF patients 
was comparable to normal controls indicating restored IP after 
the treatment . Conclusion:1H-NMR spectroscopy is an efficient 
analytical tool for the assessment of altered intestinal perme-
ability in ACLF and cirrhotic patients with reasonable sensi-
tivity and specificity  . ACLF patients’ have higher intestinal 
permeability compared to compensated cirrhotics and controls . 
Intestinal permeability decreases post therapy suggesting that 
intestinal decongestion and probiotics may have a role in alter-
ing gut permeability

Disclosures:
The following people have nothing to disclose: Gaurav Pande, Krishna V P, Kam-
lesh Kumar, Prabhat Sharma, Dinesh Kumar, Samir Mohindra, Deepak Bansal, 
Vivek A . Saraswat

2061
Monocyte HLA-DR expression, neutrophil oxidative 
burst capacity and cytokine analysis in patients with 
decompensated cirrhosis with and without acute-on-
chronic liver failure (ACLF).
Sandeep Satsangi1, Ajay K. Duseja1, Meenakshi Sachdeva2, 
Shallu Tomer2, Sunil Arora2, Sunil Taneja1, Radha K. Dhiman1, 
Yogesh K. Chawla1; 1Hepatology, Post Graduate Institute of Med-
ical Education & Research, Chandigarh, India; 2Department of 
Immunopathology, Post Graduate Institute of Medical Education & 
Research, Chandigarh, India
Background: Patients with acute-on-chronic liver failure (ACLF) 
have increased risk of infection due to a dysregulated immune 
response . Comparative data on the presence of such ‘immune-
paresis’ between patients with ACLF and decompensated cir-
rhosis without ACLF is not available . Aim of the present study 
was to compare the immunological functions in patients with 
decompensated cirrhosis with and without ACLF . Methodology: 
Ninety six patients with decompensated cirrhosis with (n=38, 
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males=35, mean age=45 .4±12 .9 yrs) and without (n=38, 
males=29, mean age=48 .2±13 .2 yrs) ACLF were included 
prospectively . Patients with evidence of current or recent infec-
tion (< 1 month) were excluded . ACLF was diagnosed as per 
the Asian Pacific Association for the Study of the Liver definition 
and was graded as per the CANONIC study . All patients gave 
a written informed consent and study had the approval of the 
institute’s ethics committee . HLA-DR expression was studied by 
ex vivo mean percentage of monocytes expressing HLA-DR and 
by the mean fluorescence intensity (MFI) of HLA-DR expression . 
Neutrophil oxidative burst capacity (NOX) was assessed by in 
vitro stimulation with phorbol 12-myristate 13-acetate and MFI 
values of production of reactive oxygen species were analyzed 
by flow cytometry . Serum levels of cytokines (IL-1β, IL-6, IL-8, 
IL10, IL-12, and TNFα) were determined by human cytometric 
bead array kit . Results: Even though the values were lower 
than the historic controls, there was no difference in mean per-
centage of monocytes with HLA-DR expression (42 .6±26 .5% 
vs . 43 .1±20 .9%) (p=0 .95) and MFI of HLA-DR expression 
(30 .3±29 .3 vs . 41 .7±52 .1) (p=0 .42) amongst patients with 
and without ACLF . Both groups of patients had higher NOX 
and its lower MFI in comparison to historic controls but there 
was no difference in NOX (149 .9±89 .4 vs . 152 .4±135 .4) 
(p=0 .29) and its MFI (16 .5±11 .9 vs . 17 .2±16 .1) (p=0 .47) 
amongst patients with and without ACLF . Patients with ACLF 
had significantly higher pro-inflammatory cytokines (pg/ml) 
[IL1β (3 .5±2 .6 vs . 0 .35±1 .12, p<0 .0001), IL-6(220 .9±611 .2 
vs . 16 .5±16 .5, p<0 .0001), IL-8 (781 .7±865 .1 vs . 48 .8±62 .0, 
p<0 .0001), IL-12 (0 .9±1 .1 vs . 0 .1±0 .2, p<0 .0001 ), TNFα 
(3 .2±2 .9 vs . 0 .35±1 .12, p<0 .0001 ) and anti-inflammatory 
cytokines (pg/ml) [IL-10(3 .2±3 .6 vs .0 .4±0 .6, p<0 .0001] in 
comparison to patients with decompensated cirrhosis with-
out ACLF . Conclusion: Patients with decompensated cirrhosis 
with and without ACLF have similar impairment in HLA– DR 
expression and neutrophil oxidative burst capacity . Both pro-in-
flammatory and anti-inflammatory cytokines are increased in 
patients with ACLF in comparison to decompensated cirrhosis 
without ACLF .
Disclosures:
The following people have nothing to disclose: Sandeep Satsangi, Ajay K . 
Duseja, Meenakshi Sachdeva, Shallu Tomer, Sunil Arora, Sunil Taneja, Radha K . 
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2062
MELD-Na and SBP predict mortality in Refractory Ascites
Sanaa Ayyoub3,2, Amir A. Qamar1,2, Fredric D. Gordon1,2; 
1Department of Transplantation and Hepatobiliary Medicine, 
Lahey Hospital and Medical Center, Burlington, MA; 2Tufts School 
of Medicine, Boston, MA; 3Department of Internal Medicine, Lahey 
Hospital and Medical Center, Burlington, MA
Background:Spontaneous Bacterial Peritonitis(SBP) is a com-
mon complication of refractory ascites in cirrhosis . Although 
SBP increases mortality in cirrhosis, it is not considered a crite-
rion for early liver transplantation . Aim: Compare 1-year mor-
tality among patients with refractory ascites who develop SBP 
and those who do not . Methods:Retrospective cohort study of 
119 patients with cirrhosis and refractory ascites from 1/2013-
5/2016 . Exclusion criteria include prior history of SBP, anti-
biotics within 1 week, hepatocellular carcinoma or prior liver 
transplantation . All patients were followed for up to 1 year with 
censoring at last date of followup, transplant or death . SBP 
was defined as PMN>250/mm3 or positive cultures . Data col-
lected included etiology, betablocker use, platelets, MELD-Na, 
variceal hemorrhage and hepatic encephalopathy . Data anal-
ysis used chi-square and t-test for categorical and continuous 

variables . Cox survival analyses was used to identify predic-
tors of death . Results:Fifty five(46%) patients had SBP . For SBP 
patients, the 1-year mortality was 46%(25/55) compared to 
25%(16/64) in patients who did not develop SBP(p=0 .001) 
(Figure) . Univariate analysis identified SBP, MELD-Na, platelet 
count and CTP score as significantly associated with 1-year 
mortality . Cox analysis identified SBP(HR 2 .4,1 .2-4 .6, p=0 .01)
and MELD-Na(HR1 .1, 1 .1-1 .2, p=0 .0001)as predictors of 
1-year mortality in refractory ascites . Further analysis of SBP 
patients only, revealed that a MELD-Na < 18 was associated 
with a 1-year mortality of 10% compared to 53% in patients 
with MELD-Na > 18(p=0 .02) . Conclusions:SBP and MELD-Na 
are strong predictors of 1-year mortality in patients with cir-
rhosis and refractory ascites . In patients with refractory ascites 
who develop SBP with a MELD-Na >18, the 1 year mortality is 
almost 50% and should be considered for early transplantation 
with live donor or extended criteria grafts .

Disclosures:
Fredric D . Gordon - Advisory Committees or Review Panels: Gilead; Consult-
ing: Gilead, AbbVie; Grant/Research Support: Gilead, AbbVie; Speaking and 
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2063
Alcohol-related acute on chronic liver failure- compari-
son of various prognostic scores in predicting outcome
. Shalimar1, Ujjwal Sonika1, Saurabh Kedia1, Baibaswata Nayak1, 
Bhaskar Thakur2, Subrat K. Acharya1; 1Gastroenterology, All India 
Institute of Medical Sciences, New Delhi, India; 2Biostatistics, All 
India Institute of Medical Sciences, New Delhi, India
Background and aims: There is no consensus regarding the 
best available prognostic score in acute on chronic liver failure 
(ACLF) . We compared all available prognostic models in pre-
dicting outcome in alcohol-related ACLF . Methods: All consec-
utive patients with alcohol-related ACLF admitted in a tertiary 
care center in India were included . Admission chronic liver fail-
ure (CLIF)- sequential organ failure assessment (SOFA) score, 
acute physiology and chronic health evaluation (APACHE II) 
score, model for end-stage liver disease (MELD), MELD-Na, 
Child-Pugh-Turcotte (CTP) score, Maddrey’s discriminant func-
tion (DF), ABIC score and CLIF-Consortium (CLIF-C) ACLF score 
were calculated; receiver operator characteristic (ROC) curves 
were compared with Hanley and McNeil test . Results: Of the 
143 patients with alcohol-related ACLF, 142 (99 .3%) were 
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males; 90 (62 .9%) died over a median (range) hospital stay 
of 7 (1-45) days . Grade I ACLF was present in 40 (28%), 
Grade II in 44 (31%) and Grade III in 59 (41%) patients . The 
median (IQR) CLIF-SOFA, APACHE II, MELD, CTP score, DF, 
ABIC score, CLIF C ACLF score were 9 (6-10), 17 (12-22), 24 
(17-31), 12 (10-13), 76 .4 (46 .4-101 .1), 17 .9 (12 .3-27 .9), 
27 .8 (20 .9-34 .2) and 38 .1 (30 .6-45 .5) respectively . On mul-
tivariate cox regression analysis, independent predictors of 
outcome were hepatic encephalopathy (early: HR 3 .52, 95% 
CI 1 .51 - 8 .17, P = 0 .003 and advanced: HR 4 .24, 95% CI 
1 .48 - 12 .0, P = 0 .007), arterial ammonia (HR 1 .01, 95% 
CI 1 .00 -1 .02, P < 0 .001) and serum creatinine (HR, 1 .22 
95% CI 1 .01-1 .48, P = 0 .033) . The AUROC was highest for 
CLIF-C ACLF score; with a cut-off score of 44, the sensitivity, 
specificity, positive predictive value, negative predictive value 
and diagnostic accuracy were 81 .5%, 62 .5%, 77 .9%, 67 .6% 
and 74 .3% respectively . CLIF-C ACLF was significantly better 
than MELD, MELD-Na, CTP score, DF, ABIC score and Mad-
drey’s DF (P < 0 .05, Hanley and McNeil); however, statistical 
significance was not seen when compared with APACHE II (P 
= 0 .118) and CLIF-SOFA score (P = 0 .358) . Conclusions: Alco-
hol-related ACLF has a high (62 .9%) mortality over a median 
hospital stay of 7 days . Among the available prognostic scores, 
CLIF-C ACLF performs better than other prognostic scores .
Disclosures:
The following people have nothing to disclose:  . Shalimar, Ujjwal Sonika, Sau-
rabh Kedia, Baibaswata Nayak, Bhaskar Thakur, Subrat K . Acharya

2064
Oral Rifaximin Soluble Solid Dispersion Immediate-Re-
lease 40 mg Prevents Development of Cirrhosis-Related 
Complications: a Phase 2, Randomized, Multicenter, 
Double-Blind, Placebo-Controlled Trial
Jasmohan S. Bajaj6,1, Steven L. Flamm2, Naga Chalasani8, Ernesto 
Diaz3, Zeid Kayali4,5, Robert Kang7, Enoch Bortey7, Ray A. Wolf7, 
Arun J. Sanyal6,1; 1McGuire VA Medical Center, Richmond, VA; 
2Northwestern University Feinberg School of Medicine, Chicago, 
IL; 3Linfritz Research Institute, Inc., Coral Gables, FL; 4Inland Empire 
Liver Foundation, Rialto, CA; 5Arrowhead Regional Medical Cen-
ter, Rialto, CA; 6Virginia Commonwealth University, Raleigh, NC; 
7Salix Pharmaceuticals, Raleigh, NC; 8Indiana University School of 
Medicine, Indianapolis, IN
Purpose: Cirrhosis-related complications are a major health-
care burden . Treatments that reduce further decompensation 
are needed . This trial evaluated an investigational oral rifax-
imin formulation, soluble solid dispersion (SSD), administered 
as an immediate-release (IR) or sustained extended-release 
(SER) tablet . Methods: Adults with cirrhosis and well-controlled 
ascites (grade 1), with no history of esophageal variceal bleed-
ing or spontaneous bacterial peritonitis were randomized to 1 
of 5 rifaximin SSD groups (IR 40 mg, IR 80 mg, SER 40 mg, 
SER 80 mg, IR 80 mg+SER 80 mg) or placebo once nightly 
for 24 weeks . The primary endpoint was time to all-cause mor-
tality or hospitalization for any cirrhosis-related complication 
at 24 weeks . Safety was assessed through 26 weeks . Study 
was powered for differences vs placebo only . Results: 518 
patients were treated (78-94 patients per group) . Mean age 
was 57 .1 years, mean MELD score was 11 .5, and 80 .6% 
of patients were Child-Pugh B . Mean exposure duration was 
152 .3 days overall . A 52% reduction in risk of mortality or 
cirrhosis complication–related hospitalizations was observed 
with rifaximin SSD IR 40 mg vs placebo (hazard ratio: 0 .48; 
95% CI [0 .24–0 .94]; log-rank test stratified by country [United 
States vs Russia]; P=0 .03) but not with other groups (Figure) . 
Significantly fewer patients treated with rifaximin SSD IR 40 

mg vs placebo had a hepatic encephalopathy (HE) episode 
(2 .6% vs 12 .8%; P=0 .01) . No significant differences in all-
cause mortality or HE-related hospitalizations were observed . 
More patients receiving IR 40 mg than placebo experienced 
adverse events (AEs) of insomnia (12 .8% vs 7 .4%) and head-
ache (10 .3% vs 6 .4%) . AEs of interest that were lower with 
IR 40 mg vs placebo included pruritus (1 .3% vs 9 .6%) and 
fatigue (1 .3% vs 11 .7%) . Conclusions: Rifaximin SSD IR 40 mg 
was well tolerated and prevented the development of further 
decompensation in patients with cirrhosis and well-controlled 
ascites .
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Assess outcome of Slow low-dose continuous albumin,-
Furosemide with or without Terlipressin SIFA(T) infusion 
in patients of cirrhosis with refractory ascites
Gaurav Pande, Vivek A. Saraswat, Kamlesh Kumar, Prabhat 
Sharma, Krishna V P, Samir Mohindra; gastroenterology, Sanjay 
gandhi post graduate institute of medical sciences, Lucknow, India
Background:Refractory ascites mobilization is challenging 
in decompensated cirrhosis with urine sodium (U Na) <30 
mmol/L  .Worsened hyperdynamic circulation and progressive 
splanchnic vasodialatation may further detoriate central hypo-
volaemia and arterial hypotension Aim: Assess efficacy and 
safety of SIFA(T)  to a response-guided protocol in patients 
with refractory ascites Methods: Cirrhotic patients with refrac-
tory ascites(intractable/resistant) who had undergone multi-
ple sessions of large volume paracentesis in past 3 months 
were enrolled . Baseline blood tests, ascitic fluid examination, 
detailed evaluation of renal functions (RFT),urine routine and 
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timed 24-hour urine collection for urinary sodium(UNa ),potas-
sium(UK), creatinine, albumin, CXR, ECG, were done . Thera-
peutic ascetic or pleural tap was only done if the patient was 
too breathless (while baseline testing was being completed) . 
Central line was placed in oliguric/anuric patients . Furosemide 
infusion at 2 mg/ hour and albumin 2 gm/ hour (20g/d) was 
started . Bloodand urine(electrolytes) samples were collected 
every 12hours for UNa,UK and graded increase of furosemide 
was done by 1mg (max5mg/hr) if UNa<80mmol/L .Aggressive 
potassium supplementation (oral/iv) was done in all patients 
 . If after 48 hours UNa was still <80mmol/l then terlipressin 
infusion @4mg/12 hours was started after correcting anemia 
and baseline ECG (repeated 12th hourly) and response guided 
increase (1mg/12th hourly) was done (maximum 8mg/24 
hours) .Patients were shifted to oral dirutics at discharge main-
taining UNa>80mmol/24hours . Results: 67 patients (M:F-
49:12) (December 2013 to March 2016), 54 with diuretic 
intractable ascites and 13 with diuretic resistant ascites .25 
patients required Albumin-furosemide infusion and 42 required 
terlipressin infusion also . Ascites responded(clinically dry) to the 
treatment regimen in all patients over a median period of 7 .4 
± 2 .5 days . Baselinecharecteristics were: age 47 .2±13 .4,CTP 
11 .48±1 .36,MELD 24 .2±6 .7,creatinine at baseline(bl) 1 .42± 
1 .05, creatinine at end of treatment(EOT) 0 .94±0 .43,serum 
sodium(SNa) (bl) 129 .28± 7 .5, SNa (EOT) 133 .96±5 .45, 
weight loss 14 .44kgs, UNa(bl) 17 .2±5 .86, Maximum(max) 
UNa171 .24±61 .35, UNa at discharge86 .4±19 .56, serum 
albumin(bl) 2 .5±0 .5, urine output(UO)(bl)642 .7±185 .3, UO 
(max) 2972 .08±803 .6 . 3 in terlipressin group had non spe-
cific abdominal pain and loose stools,1 patient developed 
t-wave inversion on terlipressin  .There was no other adverse 
events noted . Conclusion: Closely monitored, response-guided 
use of frusemide SIFA(T)  is a safe and effective in treating 
refractory ascites .
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Fatty acid-binding proteins (FABPs) levels are increased 
in decompensated cirrhosis and associated with poor 
outcomes
Isabel Graupera1, Elsa Solà1, Chiara Elia1, Salvatore Piano2, 
Patricia Huelin1, Cristina Sole1, Elisa Pose1, Rebeca Moreira1, 
Nuria Fabrellas1,3, Gloria de Prada1, Carmen Cano4, Gabriela 
Rodriguez-Avila4, Manuel Morales-Ruiz4, Wladimiro Jiménez4, 
Pere Gines1; 1Liver unit, Hospital Clinic de Barcelona, Barcelona, 
Spain; 2Dept. of Medicine, University of Padova, Via Giustiniani 
2, Padova, Italy; 3Escola de Infermeria, University of Barcelona, 
Barcelona, Spain; 4Centro Diagnostics Biomedica (CDB), Hospital 
Clinic de Barcelona, BARCELONA, Spain
BACKGROUND: Fatty acid-binding proteins (FABPs) are small 
proteins expressed in a number of tissues that are linked to 
lipid-mediated processes and metabolic and immune response 
pathways . Increased levels are associated with tissue injury and 
inflammation . Little is known about FAPBs levels in cirrhosis . 
AIM: To investigate plasma levels of FABP-1 (liver and kidney), 
FABP-2 (intestine), and FABP-4 (adipocyte and macrophages) 
as well as urine FABP-1 and their relationship with clinical out-
comes in cirrhosis . METHODS: Plasma and urine samples were 
collected at admission in 310 consecutive patients admitted 
for complications of cirrhosis . Plasma FABPs levels in healthy 
subjects and patients with compensated cirrhosis were studied 
for comparison . FABPs levels were measured with commer-
cial ELISAs . RESULTS: Patients with decompensated cirrhosis 

had significantly increased levels of plasma FABPs with respect 
to healthy subjects and compensated patients . FABPs levels 
were associated with presence and type of acute kidney injury 
(AKI) . Patients with AKI (n=147) had higher levels of all FABPs 
compared to patients without AKI . Furthermore, urine FABP-1 
levels were significantly different across different causes of AKI 
(pre-renal: 22 (12-45), HRS: 37 (13-65), ATN: 96 (30-185); 
μg/g creat, p=0 .01) . FABPs levels were also associated with 
the presence of acute-on-chronic liver failure (ACLF; n=111): 
uFABP-1: 25(14-57) vs 45(18-90) μg/gcreat; p=0 .002; 
pFABP-1: 23 (16-36) vs 30 (18-45) ng/mL p=0 .002; pFABP-
2: 1 .1(0 .6-2 .1)vs 1 .4(0 .8-2 .6) ng/mL, p=0 .04 and pFABP-
4: 26(15-44) vs 69(41-108) ng/mL, in patients without and 
with ACLF, respectively, p<0 .001 . During a 3-month follow-up 
period, 85 (27%) patients died . FABPs levels were significantly 
associated with mortality . In multivariate analysis, urine FAPB-1 
was an independent predictive factor of mortality . CONCLU-
SIONS: Plasma and urinary levels of FABPs are increased in 
decompensated cirrhosis and associated with the presence of 
AKI, ACLF, and mortality . Urinary FABP-1 levels are an inde-
pendent predictive factor of mortality in decompensated cirrho-
sis . FABPs are potential biomarkers in cirrhosis .
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Can Renalase Disfunction Influence Adrenergic Activa-
tion in Liver Cirrhosis? 
Giovanni Sansoe1, Manuela Aragno2, Raffaella Mastrocola2, 
Maurizio Parola2; 1Division of Gastroenterology, Humanitas Gra-
denigo Hospital, Torino, Italy; 2Department of Clinical and Biolog-
ical Sciences, University of Torino, Torino, Italy
Background. Increased plasma catecholamine levels and 
sodium retention occurs in liver cirrhosis, even before ascites 
development . Renalase (REN), 38 kDa amine oxidase with 
just 13% aminoacid identity with monoamine oxidases A and 
B, is the only identified form of oxidase outside the nervous 
system that is able to catabolize catecholamines . REN was 
found in human kidney, heart, urine and blood . Systemic REN 
deficiency occurs in end-stage renal disease . Aims. To study 
REN function, tissue localization, and plasma concentrations in 
experimental preascitic and ascitic liver cirrhosis . Methods . In 
normal rats (group G1), rats with CCl4-dependent liver cirrhosis 
without ascites (G2) and with ascites (G3) we measured: REN 
levels (Western blotting) and activity (Amplex Red Monoamine 
Oxidase assay) in liver and kidney homogenates and in sys-
temic plasma, REN gene expression (through RT-PCR) in liver 
and kidney homogenates and immunohistochemistry localiza-
tion in respective tissues . Hormonal status and kidney function 
were studied in the three rat groups . Results . Plasma 38 kDa 
REN and REN activity, well detected in normal rats, were actu-
ally absent in rats with compensated (G2) or ascitic cirrhosis 
(G3) . Unexpectedly, in both liver and kidney of G2 and G3 
rats, larger than normal amount of high-molecular weight (78 
kDa) REN was found, especially in regenerative nodules of 
cirrhotic liver and in kidney tubules, with very little 38 kDa 
protein, which is the form contained in these tissues in healthy 
conditions (G1) . RT-PCR confirmed REN gene transcription in 
both liver and kidney of G1-3 rats . Rats with liver cirrhosis 
without ascites showed increased plasma catecholamines and 
normal renin-angiotensin system activation, with subtle sodium 
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retention, while ascitic rats showed secondary aldosteronism, 
increased adrenergic activation and massive sodium retention . 
Conclusions . Very low plasma levels and activity of REN may 
increase plasma catecholamines and early sodium retention in 
preascites . Accumulation of di/oligomeric forms of REN occurs 
in diseased liver and kidney, without release of mature REN in 
the systemic circulation .
Disclosures:
Giovanni Sansoe - Consulting: Shire Pharmaceuticals Ltd ., Basingstoke, Hamp-
shire, UK . 
The following people have nothing to disclose: Manuela Aragno, Raffaella Mas-
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Adaptive Bayesian Analysis Personal Reference Ranges 
of Serum Creatinine and Urea for the Prediction of 
Acute Kidney Injury in Cirrhosis. 
Kavish R. Patidar1, Pierre-Edouard Sottas2, George Henry1, Clau-
dia Filozof3, Jean-Marc Leroux3, Barry Goldstein3, Arun J. Sanyal1; 
1Division of Gastroenterology, Hepatology and Nutrition, Virginia 
Commonwealth University, Glen Allen, VA; 2Covance Central Lab-
oratory, Geneva, Switzerland; 3Covance Clinical Development 
Services, Medical and Scientific Affairs, Princeton, NJ
Background Acute kidney Injury (AKI) contributes to significant 
morbidity and mortality in cirrhotic patients . Serum creatinine 
(Scr) and blood urea nitrogen (BUN) are practical biomarkers 
of renal function that could predict AKI . However, these mark-
ers may underestimate renal impairment in patients with cirrho-
sis, and thus baseline Scr values within the normal reference 
ranges (RR) cannot reliably exclude significant impairment in 
renal function . Furthermore, small changes in these biomarkers 
are often perceived as lab variability or measurement bias that 
could obviate the recognition of decrement in renal function . 
Aim To determine the performance characteristics of a vali-
dated statistical model, the Adaptive Bayesian Analysis Model 
(ABAM), which derives individually-based Scr and BUN RRs 
in predicting AKI in a cirrhotic patient . Methods 40 cirrhotics 
(56 yrs, 55% men, 45% HCV, CTP 9, 63% ascites, 83% on 
diuretics) who were admitted for AKI (defined by the Interna-
tional Ascites Club criteria) were retrospectively analyzed . Scr 
and BUN determinations from 2 or 3 clinic visits prior hospi-
talization for AKI was systematically assessed for each subject 
using ABAM . Individual Scr and BUN RRs was determined 
at a specificity of 99% and compared with group RRs strati-
fied by gender . Results Average time between visits and last 
visit to hospitalization was 65 days (range 32-485 days) and 
52 days (range 5-188 days) respectively . The major etiology 
for AKI was pre-renal azotemia at 80% . Before admission, 
35% (14/40) had at least one value out of the group RR . This 
number increased to 65% (26/40) when individual ABAM 
RR were used for prediction for AKI . Furthermore, of the 30 
patients who presented a normal value at their first visit, only 
13% (4/30) had a subsequent value out of the group RR, while 
47% (14/30) of them had values out of the RRs when using the 
individual ABAM RR . Conclusions ABAM is able to accurately 
adjudicate individual RRs for Scr and is more sensitive than 
group RRs in predicting early phases of AKI . Early identification 
and management of cirrhotic patients with Scr values upper 
limit of their individual RR could prevent admissions .
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2069
AKI In Critically Ill Cirrhotics With Severe Sepsis And 
Septic Shock Has Major Influence On Organ Failures 
And Outcomes- A Prospective Study
Rakhi Maiwall1, Priyanka Jain1, Amrish Sahney1, Guresh Kumar1, 
Lalita G. Mitra2, Kapil D. Jamwal1, Barjesh C. Sharma1, Suman-
lata Nayak3, Shiv K. Sarin1; 1Hepatology, ILBS, New Delhi, India; 
2Critical Care, ILBS, NEW DELHI, India; 3Nephrology, ILBS, NEW 
DELHI, India
Background and Aim: Acute kidney injury (AKI) is a common 
(≈50%) sequel of sepsis in the intensive care unit (ICU) and 
has detrimental effects on organ functions and survival . There 
are no prospective studies evaluating the prevalence, course, 
predictors of AKI recovery, influence of AKI on other organ 
functions and outcome in critically ill cirrhotics with severe sep-
sis . Patients and Methods: Consecutive patients with cirrhosis 
with severe sepsis (n=39) or septic shock (n=156) were pro-
spectively followed from admission until death, recovery or 
liver transplant for prevalence, development and course of AKI 
including its impact on other organs . AKI was staged according 
to the Kidney Disease Improving and Global Outcome criteria 
considering both serum creatinine and urine output . Results: A 
total of 195 cirrhosis [age 47±10 .7 years, 88% males, mean 
MELD 30 ±8 .1, SOFA score 12±4 .7]; 126 (65%) alcohol-re-
lated, were included and 87(44 .6%) were alive at 1-month . 
Pneumonia was the commonest [100, 51 .2%] site of infection 
followed by SBP [85, 43 .6%] . AKI at admission was present in 
156 (80%), [Stage I:II:III in 4(2 .5%):23(14 .7%): 129(82 .6%)]; 
requiring dialysis in 87 [(55 .7%) (SLED-78, CRRT-9)] with in a 
mean of 36±12 .6 hours . AKI progressed in 57 (36 .5%) and 
improved in 52 (33 .3%) patients . Significant predictors of AKI 
recovery on multivariate analysis were use of terlipressin versus 
noradrenaline as initial vasopressor (p=0 .001, OR 8 .2, 95 
% CI 2 .32-28 .9), non-requirement of dialysis (p=0 .006, OR 
6 .04, 95% CI 1 .67-21 .8) and serum bicarbonate (≥20 meq/L) 
(p=0 .02, OR 3 .42, 95% CI1 .23-12) . At day 7, a significant 
worsening of mean arterial pressure (p<0 .001), Pao2/FiO2 
ratio (p=0 .004) and hepatic encephalopathy (p<0 .001) was 
noted for patients who had non-recovery versus those who had 
AKI recovery . Significant predictors of 28-day mortality on mul-
tivariate Cox-regression analysis were AKI recovery (p<0 .001, 
HR 0 .22, 95%CI 0 .10-0 .47), serum lactate (p<0 .001, HR1 .12, 
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95% CI 1 .07-1 .17) and mean arterial pressure at admission 
(p=0 .006, HR0 .98, 95% CI 0 .97-0 .99) . Conclusions: Severe 
AKI is present in about 80% of septic cirrhotics and does not 
recover in 2/3rd, necessitating early use of terlipressin and 
renal support in <24 hours . Presence and development of AKI 
negatively impacts functions of other organs and survival .
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The following people have nothing to disclose: Rakhi Maiwall, Priyanka Jain, 
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2070
Chronic Outpatient Intravenous Albumin Decreases Hos-
pitalization and Mortality in Patients with Cirrhosis and 
Refractory Ascites or Anasarca
Brooke T. Osborne1, Manjushree Gautam1, Apurva A. Modi1, 
Mohammad Ashfaq1, Abby Huang2, Sumeet K. Asrani2, James F. 
Trotter2, Stevan A. Gonzalez1; 1Hepatology, Simmons Transplant 
Institute, Baylor All Saints Medical Center, Fort Worth, TX; 2Hepa-
tology, Simmons Transplant Institute, Baylor University Medical 
Center, Dallas, TX
Background: Chronic albumin therapy has been associated 
with improved diuresis in patients with refractory ascites who 
are not candidates for TIPS . We hypothesized that chronic 
albumin given on an outpatient basis independently from albu-
min provided during paracentesis may also reduce the need for 
hospitalization and reduce mortality in this population . Meth-
ods: We examined consecutive cirrhotic patients with refrac-
tory ascites or anasarca who underwent outpatient intravenous 
albumin therapy during 2011-2014 . All patients received 
scheduled infusions of 25% albumin 50 g as frequently as 
once weekly . Albumin infusions given during paracenteses 
were excluded . Laboratory and clinical data during 3 months 
before and after initiation of albumin therapy were assessed . 
Results: 97 patients received at least one outpatient albumin 
infusion . Patients had a median age 62 (range 38-86), 64% 
male, 86% Caucasian, 36% cryptogenic and 34% chronic 
hepatitis C . Median MELD was 15 (6-29) with 24% MELD 
>20 and 51% of patients required hospitalizations within 
3 months prior to initiation of outpatient albumin infusions . 
Patients received median 5 (1-14) infusions during the 3-month 
follow up . 73% received ≥3 infusions, 45% ≥6, and 14% ≥12 
(weekly) . Patients receiving ≥3 albumin infusions during the 3 
month follow up had a lower incidence of any hospitalization 
(39% vs . 67%, p=0 .009); a progressive decline in hospitaliza-
tion incidence was observed with increased frequency of infu-
sions (≥6 infusions, 36% vs 60%; ≥12 infusions, 21% vs 54%; 
p<0 .05) . Risk of hospitalization was lower in patients receiv-
ing ≥3 infusions independent of age, race, renal insufficiency, 
MELD, and number of prior hospitalizations (OR 0 .13, 95% CI 
0 .03-0 .53; p=0 .004) . Patients with ≥3 infusions demonstrated 
reduced mortality during the 3-month follow up vs . patients 
unable to maintain consistent infusions (Kaplan Meier, log-rank 
p<0 .001) . Decreased mortality was independent of risk factors 
including age, hepatocellular carcinoma, renal insufficiency, 
BMI, MELD, and number of hospitalizations before or after 
initiating albumin infusion therapy (Cox Proportional Hazards; 
HR 0 .24, 0 .08-0 .75; p=0 .01) . No deaths occurred in those 
receiving ≥12 infusions . Conclusions: Outpatient intravenous 
albumin therapy is associated with a decreased risk of hospi-
talization and mortality in cirrhotic patients with refractory asci-
tes or anasarca, independent of risk factors including MELD 
or hospitalizations . Albumin therapy may improve outcomes 
through enhanced volume management and reduced incidence 
of complications .
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Time for a new, more inclusive endpoint for treatment of 
type 1 hepatorenal syndrome (HRS-1)? Small changes 
in serum creatinine (SCr) of >20% are equivalent to HRS 
reversal (HRSR) in predicting survival and need for renal 
replacement therapy (RRT) during treatment of HRS-1 
with terlipressin and albumin. 
Thomas D. Boyer1, Florence Wong2, Arun J. Sanyal3, Stephen 
Chris Pappas4, Khurram Jamil5; 1University of Arizona, Tucson, 
AZ; 2University of Toronto, Toronto, ON, Canada; 3Virginia Com-
monwealth University, Richmond, VA; 4Orphan Therapeutics, The 
Woodlands, TX; 5Ikaria Therapeutics, A Mallinckrodt Company, 
Clifton, NJ
Introduction: Currently, the end-point for successful treatment 
of (HRS-1) with terlipressin and albumin is a fall in SCr from 
≥ 2 .5 mg/dl to ≤ 1 .5 mg/dl, so called HRSR . With the devel-
opment of the acute kidney injury (AKI) definitions for cirrho-
sis, an acute increase in SCr in cirrhotics is associated with a 
worse prognosis . We questioned whether small decreases in 
SCr following treatment would be associated with improved 
survival and reduced use of RRT similar to the predictive values 
of HRSR . We analyzed the large, combined data set from 
our two published trials using terlipressin in HRS-1 (Gastro-
enterology 2008;134:1360-1368, Gastroenterology 2016; 
150:1579-1589) . Methods: Data were available for 308 
patients with well-characterized HRS-1 from the two trials . Data 
were analyzed for the predictive value of HRSR, 20 %, or 30% 
improvement in SCr, for survival and the use of RRT . Positive 
predictive value (PPV), negative predictive value (NPV), accu-
racy, sensitivity and specificity were determined using standard 
methods . Results: (Table) 64 patients achieved HRSR and 118 
patients had at least a 20% fall in SCr . A 20% reduction in SCr 
gave predictive values, sensitivity and specificity values that 
were similar to HRSR for survival; 30% improvement in SCr did 
not increase accuracy . For RRT,the results were similar; HRSR 
was somewhat more accurate in predicting the use of RRT . Of 
note, HRSR or improvement in SCr reduced the use of RRT from 
50-56% to 9-12% . Summary: Improvement in SCr had similar 
PPV, NPP, sensitivity and specificity as HRSR in predicting sur-
vival . HRSR and improvement in SCr were similarly accurate in 
predicting the use of RRT . The number of patients achieving at 
least a 20% improvement in SCr was twice that of those achiev-
ing HRSR in these two large trials . Conclusion: Improvement in 
SCr of at least 20% is a more inclusive endpoint compared to 
HRSR with similar sensitively and specificity and thus may be a 
better endpoint for studies on the treatment of HRS-1 .
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2072
External Abdominal Compression for Refractory Ascites: 
A Pilot Study
Patrick Chen, Dean Bricker; Internal Medicine, Wright State Uni-
versity, Dayton, OH
Purose- This was a feasibility and proof of concept trial in antic-
ipation of a future studies which aim to assess if wearing a 
quantified compressive binder for a period of days will slow 
the rate of ascites accumulation and reduce the frequency that 
large volume paracentesis (LVP) . Introduction: Cirrhotic patients 
can develop ascites when portal venous pressure exceeds 12 
mmHg (16 cm H2O) . Ascites may persist despite a daily 2 g 
salt restriction and maximal diuretic doses . LVP is the mainstay 
of treatment for patients with refractory ascites . Limited data 
exists on typical intra-abdominal pressures (IAP) in patients 
with refractory ascites . We investigated IAP in such patients 
before and following LVP as well as immediately after place-
ment of an elastic, external abdominal binder . Methods: In this 
IRB-approved study we consented and prospectively studied 
cirrhotic patients who regularly require LVP for treatment of 
refractory ascites . Investigators assisted the primary operator in 
attaching a standard disposable lumbar puncture manometer 
to the paracentesis catheter, to measure IAP . IAP was obtained 
upon placement of the paracentesis catheter (opening pressure) 
and again upon completion of LVP (closing pressure) . A final 
pressure measurement was obtained after placement of an 
elastic abdominal binder, adjusted for a target IAP around 
16 cm H20 . The abdominal binder remained in place for sev-
eral minutes to allow for appropriately zeroed pressure read-
ings and was then removed . Data: Analysis was performed 
on 8 patients (5 males and 3 females) with refractory ascites . 
The mean frequency of scheduled LVP for patients was every 
2 .6 weeks . The mean volume of ascites removed was 9 .4 L . 
The mean opening IAP was 13 .2 cm H2O and mean closing 
pressure was 3 .8 cm H2O, resulting in a mean reduction of 
IAP 9 .4 cm H2O (p=0 .012) . Applying the binder increased 
mean pressure to 9 .1 cm H20 (p=0 .011) . Conclusions: This 
is the first study to report post-paracentesis IAP after appli-
cation of an external elastic abdominal binder . Our results 
show that IAP is higher in patients with tense ascites preceding 
paracentesis and decreases after large volume paracentesis . 
We also demonstrated that application of an external elastic 
binder would significantly elevate the IAP . The application of 
the binder was easily performed in all patients without com-
plications . We anticipate obtaining further qualitative data, 
designing a binder with a quantifiable external compressive 
force, as well as methods to non-invasively estimate IAP all of 
which will allow us to study the potential efficacy of long term 
use of external abdominal compression in refractory ascites .
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Pre-treatment and on-treatment predictors for the effi-
cacy of tolvaptan in the treatment of refractory ascites 
due to cirrhosis
Yasuyuki Kommiyama, Hiroyuki Nakanishi, Masayuki Kurosaki, 
Mao Okada, Wan Ou, Mayu Higuchi, Kenta Takaura, Tsuguru 
Hayashi, Hitomi Takada, Nobuharu Tamaki, Yutaka Yasui, Jun 
Itakura, Namiki Izumi; Gastroenterology and Hepatology, Musash-
ino Red Cross Hospital, Tokyo, Japan, Kyonancho 1-26-1, Musash-
ino-shi, Tokyo, Japan
Backgrounds and Aims: Tolvaptan, a non-peptide antagonist of 
the vasopressin type 2 receptor, is now widely used in Japan for 
the treatment of refractory ascites in cirrhosis since its approval 
in 2014 . However, reports on its real-world efficacy or safety is 
still scarce and the predictor of response is not yet established . 
The aim of this study was to evaluate the efficacy and safety of 
tolvaptan and to identify predictive factors of response . Meth-
ods: This is a prospective observational study including 100 
consecutive cirrhotic patients treated by tolvaptan . The indica-
tion criteria of tolvaptan was the presence of ascites unrespon-
sive to standard diuretic therapy . The Child-Pugh class was B 
in 61% and C in 39% . Tolvaptan was administered once daily 
at a dose of 3 .75mg or 7 .5 mg . Urinary excretion of water 
channel aquaporin-2 (AQP2) and osmolarity was measured at 
baseline and at 4 hours after the administration of tolvaptan . 
Treatment response was defined as >2% reduction of body 
weight at day 7 . Results: After administration of tolvaptan, uri-
nary AQP2/creatinine levels and osmolarity were decreased 
by 45% and 42% at 4 hours compared to baseline . The degree 
of decrease in urinary AQP2 and osmolarity correlated signifi-
cantly (P<0 .01) . Treatment response (>2% weight reduction 
at 1 week) was obtained in 52 patients (52%) . Patients with 
urinary AQP2/creatinine undetectable or urinary osmolarity 
<200mOsm/l at 4 hours were more likely to have treatment 
response . Besides these on-treatment predictors, baseline fac-
tors related to treatment response were higher eGFR, higher 
serum Na, and higher urinary Na/K ratio measured by spot 
urine . Multivariate regression analysis revealed that urinary 
Na/K ratio >2 .5 was a sole baseline predictor of treatment 
response (odds ratio 6 .9, 95%C .I . 2 .3-20 .5, p<0 .01) . Weight 
reduction at day 7 was significantly higher in patients with 
urinary Na/K >2 .5 (-3 .9±3 .1%) compared to those with <2 .5 
(-1 .0±3 .4%) (p<0 .01) . During the median treatment duration 
of 22 days, there were no significant changes in serum Na 
and eGFR levels . There were no severe adverse events lead-
ing to treatment discontinuation . Conclusions: Tolvaptan was 
safe and effective in about 50% of refractory ascites unrespon-
sive to standard diuretic therapy . The pharmacological action 
of tolvaptan to inhibit vasopression/AQP2 system and water 
reabsorption was reflected by rapid decrease of urinary AQP2 
levels and osmolarity . The urinary Na/K ratio was a simple 
and readily available predictive factor of treatment efficacy .
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2074
Targeted heart rate reduction using carvedilol± ivabra-
dine improves left ventricular diastolic dysfunction, clini-
cal progression and survival in cirrhosis
Madhumita Premkumar, Devraj Rangegowda, Saggere M. 
Shasthry, Tanmay S. Vyas, Ritu Goyal, Jelen K. Singh, Sherin S. 
Thomas, Shiv K. Sarin; Hepatology, Institute of Liver and Biliary 
Sciences, Delhi, India
Background and aims: Left ventricular diastolic dysfunction 
(LVDD) is seen in 30-70% cirrhotics and refers to abnormal 
diastolic relaxation and signifies advanced cirrhosis, renal dys-
function,and mortality. It is not known whether targeted heart 
rate reduction (THR) can improve LVDD . This prospective RCT 
assesses the effect of THR,(using carvedilol ± ivabradine) on 
LVDD and complications Patients and Methods: 260 consecu-
tive cirrhotics with eradicated varices were screened for LVDD 
using Doppler echocardiography (ECHO) . Of these, 189(72%) 
patients with LVDD were randomized to either THR (55-65 or 
20% reduction from baseline) Group A, n=94, (mean age 
50 ± 9yr;87% males)]or standard medical care [Group B, 
N= 95; (mean age 52±8 yr;77% males)] without βblockers . 
THR was achieved by maximum tolerated dose of carvedilol 
± ivabradine .Patients were evaluated at 0, 6 and 12 months 
with ECHO, liver, kidney and neurohormonal tests (Table 1) 
Results: Of 189 patients, 52% and,48% had Grades 1 & 2 
LVDD respectively . In Gr . A, THR was achieved in 78(82 .9%) 
patients (responders=R); 60 ( 63 .8%) with carvedilol alone and 
34 (36 .1%) with added ivabradine in case of carvedilol intol-
erance .Median daily doses were carvedilol 9 .5 mg (3 .125- 
12 .5) and ivabradine 7 .5 mg (5-12 .5) . At the end of 1 year, 
21(11 .1%)subjects died, 6(14%) in Grp A and 15(18%) in 
Gr B (p=0 .24), with no mortality in R as compared with non 
responder (NR) (p=0 .000) . Predominant causes of death were 
sepsis and liver failure . On echo non-survivors (NS) had higher 
E/e’ ratio(E-wave transmitral/early diastolic mitral annular 
velocity [8 .7 ± 3 .3 (S) vs 9 .1 ± 2 .3 (NS),p=0 .058], and lower 
ventricular relaxation time [86 .5 ± 15 .6 ms(S) vs . 94 .2 ± 12 .3 
(NS), p=0 .053] . Compared to Gr . A, patients in Gr . B devel-
oped more renal injury [OR6 .273 (CI-2 .8-35 .4) p=0 .02] and 
hepatic encephalopathy(HE)[OR 9 .6(CI-1 .9-46 .7) p=0 .004], 
but there was no difference in ascites or bleed events . In Gr 
A, LVDD reversed in 16(20 .5 %) and improved from grade 2 
to grade 1 in 34 (35 .4%) . In Gr B, there was no difference in 
E/e’ at 1yr and 10 cases progressed from grade 1 to grade 
2 LVDD . E/e’ ratio in reduced in R vs NR at 1 year which 
correlated with survival .Conclusions: LVDD is an independent 
prognostic factor of survival in cirrhotics . Targeted HR reduc-
tion using carvedilol ± ivabradine shows promising improve-
ment in LVDD, reduces risk of HE, AKI, and results in better 
overall survival .
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2075
Association between adrenal insufficiency and renal 
dysfunction in cirrhosis
Eleni Theocharidou, Sotirios Anastasiadis, Aikaterini Markopou-
lou, Asterios Karagiannis, Olga Giouleme; Aristotle University of 
Thessaloniki, Thessaloniki, Greece
The optimal method for assessing adrenal function in cirrhosis 
remains equivocal as total cortisol levels can be low in these 
patients due to low cortisol binding globulin levels . The impli-
cations of adrenal insufficiency (AI) in cirrhosis remain obscure, 
although there is some evidence that it can be associated with 
renal dysfunction . The aim of this study was to assess adre-
nal function in cirrhosis using free cortisol levels, and inves-
tigate a potential association with renal function . 63 stable 
patients with established cirrhosis were included . Critically ill 
patients, patients with known adrenocortical disease and those 
on corticosteroid therapy were excluded . Adrenal function was 
assessed using the low-dose short synacthen test, which is con-
sidered more sensitive for the diagnosis of AI in non-critically ill 
patients . Basal total and free cortisol (BC), and peak total and 
free cortisol (PC) were measured prior to and 30 minutes follow-
ing intravenous injection of 1 μg ACTH . Free plasma cortisol 
was measured by liquid chromatography-mass spectrometry . 
AI was defined as total PC<500 nmol/L or free PC<33 nmo-
l/L . Glomerular filtration rate (GFR) was measured using the 
51Cr-EDTA radioisotopic technique . 11 patients (17 .5%) met 
the conventional (total PC) criteria for AI, but none met the free 
PC criteria . 22 patients had low GFR≤60 mL/min, and these 
patients had higher MELD score (16 versus 13; p=0 .004) . 
When we compared patients with normal to those with low 
GFR, there was no difference in total BC (406 versus 446 nmo-
l/L), free BC (62 versus 100 nmol/L), total PC (734 versus 665 
nmol/L) and free PC (89 versus 127 mol/L) . 8 patients (20 .5%) 
in the first group and 3 (13 .6%) in the second met the total PC 
criteria for AI (p=0 .502) . There was no correlation between 
GFR and total or free cortisol levels . When we compared Child-
Pugh class A (18), B (29) and C (16) patients, total BC was 
lower with more advanced disease (577 versus 398 versus 
352 nmol/L; p=0 .014), there was a trend towards lower free 
BC (118 versus 116 versus 44 nmol/L; p=0 .075) and lower 
total PC (808 versus 668 versus 562 nmol/L; p=0 .067), and 
free PC was significantly lower (161 versus 141 versus 64 
nmol/L; p=0 .015) . No patient in A class, 4 (13 .8%) in B, and 
7 (43 .8%) in C met total PC criteria for AI (p=0 .003) . Total 
cortisol measurement significantly overestimates the prevalence 
of AI in cirrhosis . Free cortisol levels are lower in patients with 
very advanced disease, but the significance of this finding is 
unknown as no patient had AI according to the free cortisol 
criteria . We did not find an association between cortisol levels 
and renal function in cirrhosis .
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Comparison of prognostic efficacy of acute kidney 
injury criteria in patients with liver cirrhosis
Tae Hyung Kim, Yeon Seok Seo, Seung Woon Park, Han Ah Lee, 
Sang Jung Park, Sang Jun Suh, Young Kul Jung, Ji Hoon Kim, 
Hyung Joon Yim, Jong Eun Yeon, Kwan Soo Byun, Soon Ho Um; 
Internal Medicine, Korea University College of Medicine, Seoul, 
Korea (the Republic of)
Background/Aims: Development of acute kidney injury (AKI) is 
closely associated with mortality in patients with liver cirrhosis . 
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Recently, several new definitions of AKI were published . This 
study was performed to compare the efficacy of several defini-
tions of AKI for predicting prognosis in cirrhotic patients . Meth-
ods: Cirrhotic patients who hospitalized to our hospital were 
enrolled . Patients with hepatocellular carcinoma and parenchy-
mal kidney disease were excluded . AKI was defined by con-
ventional, RIFLE, and KDIGO criteria . Results: A total of 696 
cirrhotic patients were enrolled . Age was 54 .1±10 .7 years 
and 526 patients (75 .6%) were men . Child-Pugh and MELD 
scores were 8 .7±2 .4 and 15 .5±6 .9, respectively . During fol-
low-up, 155 patients died . Six and 12 months mortality rates 
were 10 .7% and 14 .2%, respectively . Among all patients, 
22 (3 .2%), 29 (4 .2%), and 52 (7 .5%) patients fulfilled the 
criteria of AKI of conventional, RIFLE, and KDIGO defini-
tions, respectively . Survival time differed significantly between 
patients without and with AKI according to the conventional 
(92 .3±2 .1 vs 18 .7±6 .2 months, P<0 .001), RIFLE (92 .3±2 .2 
vs 42 .8±11 .2 months, P<0 .001), and KDIGO (94 .0±2 .2 vs 
44 .0±8 .3 months, P<0 .001) criteria . Both conventional and 
KDIGO criteria were fulfilled in 22 patients (3 .2%), while 30 
patients (4 .3%) fulfilled only KDIGO criteria . There was a trend 
of worse prognosis in patients who fulfilled both conventional 
and KDIGO criteria than those who only fulfilled KDIGO cri-
teria (18 .7±6 .2 vs 53 .3±11 .1 months, P=0 .051) . Both RIFLE 
and KDIGO criteria were fulfilled in 29 patients (4 .2%), while 
23 patients (3 .3%) fulfilled only KDIGO criteria . Survival did 
not differ between patients who fulfilled both RIFLE and KDIGO 
criteria and those who fulfilled only KDIGO criteria (42 .8±11 .2 
vs 30 .1±7 .7 months, P=0 .106) . Conclusion: KDIGO criteria 
for AKI predicted survival in cirrhotic patients more accurately 
compared to conventional and RIFLE criteria . Our results sug-
gest that even subtle changes in the serum creatinine level 
requires close attention in these patients .
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Patients with Refractory Ascites Treated with alfapump® 
System (AP) have Better Health-related Quality of Life 
(HRQL) as Compared to those Treated with Large Vol-
ume Paracentesis (LVP): Results of a Multicenter Ran-
domized Controlled Study
Zobair M. Younossi1,2, Maria Stepanova3, Fatema Nader3, 
Sharon Hunt3, Christophe Bureau4, Neil Inhaber5, Rajiv Jalan6; 
1Center For Liver Disease, Department of Medicine, Inova Fairfax 
Hospital, Falls Church, VA; 2Betty and Guy Beatty Center for Inte-
grated Research, Inova Health System, Falls Church, VA; 3Center 
for Outcomes Research in Liver Disease, Washington, DC; 4Ser-
vice d’hépato-gastroentérologie, CHU Toulouse, Toulouse, France; 
5Sequana Medical, AG, Zurich, Switzerland; 6UCL Institute of 
Hepatology, Royal Free Hospital, London, United Kingdom
Background: Refractory ascites (RA) is a complication of cirrho-
sis which is treated with LVP as the standard of care (SoC) . AP 
is a fully implantable pump system and reduces the need for 
LVP in RA . The aim of this study was to assess HRQL in patients 
with RA treated with AP vs . SoC . Methods: The data was col-
lected in a multicenter open-label randomized controlled trial 
in 6 European centers . Subjects were adult patents (≥18 years) 
with cirrhosis Child-Pugh class B or C accompanied by RA who 
were randomized to receive either treatment with AP or SoC . 
Short Form-36 (SF-36, v2) and Chronic Liver Disease Question-
naire (CLDQ)scores were compared between the two treatment 

arms at screening and post-randomization months 1, 2, 3 and 
6 . Results: Of 60 subjects randomized, HRQL data was avail-
able for 58 subjects (N=27 AP and N=31 SoC) . At baseline, 
no differences were seen for the two groups (AP vs . SoC): 
age 61 .1±8 .5 vs . 62 .6±8 .4 years, 77 .8% vs . 80 .6% male, 
MELD scores 12 .2±2 .5 vs . 11 .3±3 .9, and 88 .0% vs . 82 .8% 
had Child-Pugh class B . The majority of subjects had alcoholic 
cirrhosis (74 .1% vs . 67 .7%) . The mean number of LVP events/
subject was lower in the AP than SoC (1 .1 vs . 8 .6, p<0 .001) 
(Adebayo et al ., EASL 2016) . The HRQL scores as measured 
by SF-36 and CLDQ domains (Physical Summary Component, 
Abdominal, Activity, Fatigue) showed a moderate improvement 
from baseline scores in subjects treated with AP but not with 
SoC in the first 3 months (Figure) . Although some aspects of 
HRQL continued to be superior in the AP arm, it was not sta-
tistically different from SoC at 6 months . Multivariate analysis 
showed that treatment with AP was independently associated 
with better HRQL at 3 months (total CLDQ, beta=0 .67±0 .33, 
p=0 .05) . Conclusion: As compared to SoC, use of AP is associ-
ated with both a reduction in number of LVP and improvement 
of HRQL .

Disclosures:
Neil Inhaber - Employment: Sequana Medical; Management Position: Sequana 
Medical; Stock Shareholder: Sequana Medical
Rajiv Jalan - Consulting: Ocera Therapeutics, Conatus; Grant/Research Support: 
Grifols, Gambro; Patent Held/Filed: Yaqrit, Cyberliver
The following people have nothing to disclose: Zobair M . Younossi, Maria Ste-
panova, Fatema Nader, Sharon Hunt, Christophe Bureau

2078
The Burden of Hepatorenal Syndrome among Commer-
cially-Insured and Medicare Patients in the United States 
J B. Rice1, Alan White1, Philip J. Galebach1, Kevin M. Korenblat3, 
Aneesha Wagh1, Belinda Lovelace2, George J. Wan2, Khurram 
Jamil2; 1Analysis Group, Inc., Boston, MA; 2Mallinckrodt Phar-
maceuticals, Hazelwood, MO; 3Washington University, St. Louis, 
MO, St. Louis, MO
BACKGROUND/AIMS: This study evaluated the characteristics, 
mortality, healthcare resource utilization (HCRU), and costs of 
hepatorenal syndrome (HRS) patients covered by commercial 
and Medicare insurance to provide a comprehensive estimate 
of the burden of HRS from the payer perspective in the United 
States . METHODS: Patients were identified from claims data-
bases of commercially-insured (OptumHealth Reporting and 
Insights) and Medicare beneficiaries (5% Standard Analytic 
Files) . At the time of their first inpatient admission with an HRS 
diagnosis (“index date”) (ICD-9 code 572 .4), commercially-in-
sured patients and Medicare patients were required to be ages 
18-64 and 65+, respectively . Patient characteristics, inpatient 
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length of stay (LOS), HCRU, and amounts paid (2015$) were 
assessed during the 30 days prior, and the 30, 60, and 90 
days after index . Kaplan-Meier analyses were used to assess 
mortality and readmission . RESULTS: Of the 784 commercial-
ly-insured and 1,061 Medicare HRS patients meeting the selec-
tion criteria, approximately 60% were male . Average age was 
54 .1 among commercially-insured and 74 .1 among Medicare 
patients . Both cohorts had high rates of chronic comorbidities 
as measured by the Charlson Comorbidity Index (6 .2 commer-
cial; 7 .9 Medicare) . Many patients had alcoholic and non-alco-
holic cirrhosis (45 .3% and 71 .9% in commercial, respectively; 
28 .7% and 59 .8% in Medicare, respectively) . After admis-
sion, median survival was short, particularly among Medicare 
patients (commercial: 95 days; Medicare: 33 days) . Within the 
first 30 days, the average LOS was 11-12 days in both groups . 
Based on Kaplan-Meier analyses, 36% of commercially-insured 
and 26% of Medicare patients were readmitted within the next 
30 days; median time-to-readmission was 69 days and 88 
days, respectively . During follow-up, 10 .7% of commercially-in-
sured and 1 .6% of Medicare patients received liver transplants . 
This HCRU led to considerable costs . Average costs within the 
90 day follow-up were $157,665 for commercially-insured 
and $48,322 for Medicare patients, with 68% and 78% of 
the costs incurred within the first 30 days, respectively . The 
primary cost driver was inpatient visits (commercial: 90 .3% of 
costs; Medicare: 83 .1% of costs), with differences between the 
populations associated with lower mortality, higher transplant 
rates (both liver and kidney), and higher dialysis rates among 
the commercially-insured . Using US population and prevalence 
statistics, these results suggest that HRS imposes a total direct 
medical cost burden of approximately $3 .0-$3 .8 billion to pay-
ers . CONCLUSIONS: HRS is associated with high mortality and 
imposes a significant economic burden .
Disclosures:
J B . Rice - Consulting: Mallinckrodt
Philip J . Galebach - Consulting: Mallinckrodt, Bristol-Myers Squibb
Kevin M . Korenblat - Speaking and Teaching: Biocompatibles, Inc .
Belinda Lovelace - Employment: Mallinckrodt Pharmaceuticals, Anthem, Inc
George J . Wan - Employment: Mallinckrodt Pharmaceuticals
Khurram Jamil - Employment: Mallinckrodt Pharmaceuticals; Stock Shareholder: 
Mallinckrodt Pharmaceuticals
The following people have nothing to disclose: Alan White, Aneesha Wagh

2079
Treatment of refractory ascites with the automated low-
flow ascites pump: analysis of the surveillance database
Guido Stirnimann6, Thomas Berg2, Laurent Spahr3, Stefan 
Zeuzem4, Stuart McPherson11, Frank Lammert5, Federico Storni6, 
Vanessa Banz6, Jana Babatz7, Victor Vargas8, Andreas Geier9, 
Andreas Stallmach10, Cornelius Engelmann2, Claudia Trepte1, 
Neil Inhaber1, Andrea De Gottardi6; 1Sequana Medical AG, 
Zurich, Switzerland; 2Internal Medicine, University Hospital 
Leipzig, Leipzig, Germany; 3Department of Medical Specialties, 
Geneva University Hospitals, Geneva, Switzerland; 4Department 
of Medicine, University Hospital, Frankfurt, Germany; 5Department 
of Medicine II, Saarland University Medical Center, Homberg, 
Germany; 6University Hospital for Visceral Surgery and Medicine, 
Inselspital, Bern, Switzerland; 7Universitätsklinikum Carl Gustav 
Carus, Dresden, Germany; 8Liver Unit, Universitat Autònoma Bar-
celona, Barcelona, Spain; 9Division of Hepatology, University Hos-
pital Würzburg, Würzburg, Germany; 10Universitätsklinikum Jena, 
Jena, Germany; 11Liver Unit, Freeman Hospital, Newcastle upon 
Tyne, United Kingdom
Background and Aims Refractory ascites (RA) is a frequent com-
plication of cirrhosis requiring repeat paracentesis or place-

ment of a transjugular intrahepatic porto-systemic shunt (TIPS) . 
The automated low flow ascites pump (alfapump® system, 
Sequana Medical AG, Zurich) is an innovative treatment option 
for patients with RA . Here we report real world efficacy and 
safety surveillance data in the first cohort of patients treated with 
this device . Methods Patients treated with the alfapump system 
prior to October 2014 in selected centers in Germany, Swit-
zerland, the UK, and Spain were enrolled and prospectively 
followed for up to 24 months . Adverse events, device deficien-
cies, number and volume of paracenteses, reinterventions, and 
patient clinical and laboratory data were recorded . Results Fif-
ty-six patients who met eligibility criteria and deemed suitable 
by investigator were included (43 males; mean age 62 years, 
range 50-78) . At baseline, the mean MELD score was 13 .6 
(SD, 4 .4) and Child-Pugh score was 8 .9 (SD, 1 .3) with about 
25% Child-Pugh Class C . After alfapump system implantation, 
the median paracentesis decreased from 2 .2 (IQR, 1 .5-4 .3) to 
0 .2 (IQR, 0 .0-0 .4) L/month . Of the 56 patients, 3 (5 .4%) com-
pleted 24 months of follow-up, 3 (5 .4%) remained on study, 9 
(16 .1%) received a liver transplant, 1 (1 .8%) stopped produc-
ing ascites after recovery from HCV, and 23 (41%) died . In 
17 patients (30 .4%), the pump was explanted due to an SAE 
associated with progressive liver disease (12; 5 with peritoni-
tis, 5 with sepsis or suspected infection, 1 with UTI and 1 with 
a perforated diverticulum) or related to device deficiency (5; 2 
with pump pocket infection, 2 with macroscopic hematuria and 
1 clogged pump) . Minor pump-related reinterventions, most 
commonly associated with blocking of the peritoneal cathe-
ter, were required in 22 patients (39 .3%) . At 6 months, an 
increase in median plasma creatinine of 26 .0 μmol/L (IQR, 
2 .0 to 77 .8; n=23) and decrease in median serum albumin 
of -1 .3 g/L (IQR, -8 .0 to -0 .9; n=17) were noted . Serum bil-
irubin and INR were unchanged . Significant inverse correla-
tions were noted between both overall survival (OS) and the 
length of observation (LoO), and the baseline serum bilirubin, 
baseline MELD score, and baseline INR . Similarly, significant 
direct correlations between both OS and LoO and baseline 
hemoglobin exist . Conclusions Continuous drainage of ascites 
by the alfapump system led to a clinically meaningful drop in 
the need for paracentesis . The alfapump system expands the 
therapeutic options for patients with refractory ascites caused 
by end stage liver disease . Careful patient selection and close 
follow up are mandatory .
Disclosures:
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Merck/MSD, Novartis, Merck, Bayer, Abbvie
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2080
Urinary NGAL biomarker predicts non response to ther-
apy with albumin and terlipressin in patients with hepa-
torenal syndrome
Rafael O. Ximenes1, Claudia Helou2,3, Denise F. Barbeiro4, Her-
aldo Souza5,4, Beatriz Migita1, Luiz C. D’Albuquerque1, Flair J. 
Carrilho1, Alberto Q. Farias1; 1Gastroenterology, Hospital das 
Clinicas da FMUSP, Goiania, Brazil; 2Nephrology, Hospital das 
Clínicas da FMUSP, São Paulo, Brazil; 3LIM 12, Faculdade de 
Medicina da USP, São Paulo, Brazil; 4LIM 51, Faculdade de 
Medicina da USP, São Paulo, Brazil; 5Emergency, Hospital das 
Clínicas da FMUSP, São Paulo, Brazil
Background and Aims: The standard treatment of hepatorenal 
syndrome (HRS) in patients with cirrhosis is a combination of 
vasoconstrictors and albumin infusion . The response rate to 
this treatment is 50%, and side effects are severe in up to 
10% of patients . Current clinical and laboratorial predictors of 
response have limited accuracy, leading to the administration 
of ineffective treatment, substantial costs and detrimental effects 
on patient wellbeing . Urinary neutrophil gelatinase-associated 
lipocalin (uNGAL) is an early appearing biomarker of renal 
tubular injury . The aim of the study was to evaluated the utility 
of uNGAL as a predictor of non response to albumin and terli-
pressin treatment in patients with HRS . Methods: A prospective 
study was conducted at a tertiary care unit between June 2013 
and November 2015 . Inclusion criteria were: a) diagnosis 
of cirrhosis; b) age > 18 years; c) HRS diagnosis according 
to International Club of Ascites criteria; d) informed consent . 
Exclusion criteria: a) severe systemic comorbidities; b) shock; 
c) chronic kidney disease; d) intrinsic nephropathy; e) neph-
rotoxic drug use; f) previous dialysis; g) liver transplantation 
recipient . uNGAL, serum catecholamines and renin plasmatic 
activity were determined in the first day of treatment . Patients 
received standard treatment with albumin and terlipressin for 
up to 14 days . Results: Forty-nine patients (75% male, median 
age 59 years, 41% with alcoholic cirrhosis) were included, of 
which 24 (49%) did not respond to treatment . Median uNGAL 
levels were 728 .8μg/L in non-responders, and 182 .9 μg/L in 
responders (p=0 .020) . uNGAL had an AUC of 0 .69 to predict 
non response to combined treatment, with the optimal cut-off 
value of 214 .4μg/L . With this cut-off, accuracy was 0 .69, 
sensitivity 0 .83, specificity 0 .56, positive predictive value 
0 .65 and negative predictive value 0 .78 . The main results are 
shown in the Table . Conclusions: uNGAL is a useful predictor 
of unresponsiveness to combined treatment with albumin and 
terlipressin in patients who fulfill HRS diagnosis criteria .

Main results
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2081
TLR-9 rs187084-dependent reduction of inflammatory 
and sympathetic responses to bacterial translocation in 
patients with decompensated cirrhosis
Paula Piñero Romero1,3, Pedro Zapater1,3, Paula Giménez1, Esther 
Caparrós2, Claudia Martínez Cardona1, José M. González-Nava-
jas1,3, Ruben Frances1,2; 1CiberEHD, ALICANTE, Spain; 2Medicina 
Clínica, Universidad Miguel Hernández (UMH), Alicante, Spain; 
3Instituto de Investigación Sanitaria y Biomédica de Alicante (ISA-
BIAL-Fundación FISABIO), Alicante, Spain
Aims: to evaluate the influence of the TLR-9 rs187084 variant 
in the immune response against bacterial DNA translocation in 
patients with decompensated cirrhosis . Patients and Methods: 
Patients with cirrhosis and ascites were included . Peripheral 
blood samples were collected from all patients . The incidence of 
TLR-9 rs187084 (c .1486 T>C) polymorphism was determined 
by sequencing analysis . Bacterial DNA in blood was identi-
fied by broad-range PCR of the 16SrRNA gene and partial 
sequencing analysis . Proinflammatory cytokines, nitric oxide, 
noradrenaline, adrenalin and dopamine levels were measured 
by ELISA . Results: Included patients (n=114) were distributed 
by TLR-9 rs187084 genotype: TT (n=45, 39 .5%), TC (n=53, 
46 .5%) and CC (n=16, 14%) . No differences were found in 
clinical or analytical characteristics of patients among groups . 
Bacterial translocation rate was similar in all groups (33 .3%, 
26 .4% and 37 .5%respectively) . Serum levels of TNF-α, IL-6 
and nitric oxide were only significantly increased in response 
to bacterial DNA in patients with the TT genotype compared 
to those without bacterial DNA and to the rest of genotypes . 
Systemic adrenergic mediators adrenalin, noradrenaline and 
dopamine behave similarly and only responded significantly to 
bacterial DNA in TT genotyped patients (Figure 1) . Conclusion: 
TLR-9 rs187084 polymorphism reduces systemic inflammatory 
and sympathetic responses to bacterial DNA translocation and 
might be targeted for protection against inflammatory exacer-
bation in cirrhosis .
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2082
Effects of transjugular intrahepatic portosystemic shunt 
(TIPS) on blood volume distribution in patients with cir-
rhosis
Troels M. Busk1,2, Jens H. Henriksen1, Stefan Fuglsang1, Flemming 
Bendtsen2, Jens O. Clemmesen3, Fin S. Larsen3, Søren Møller1; 
1Centre of Functional Imaging and Research, Department of Clin-
ical Physiology and Nuclear Medicine, Copenhagen University 
Hospital Hvidovre, Hvidovre, Denmark; 2Gastro Unit, Medical 
Division, Copenhagen University Hospital Hvidovre, Hvidovre, 
Denmark; 3Department of Hepatology, Copenhagen University 
Rigshospitalet, Copenhagen, Denmark
Background and aims: Advanced liver cirrhosis is accompa-
nied by portal hypertension and a hyperdynamic circulation 
with splanchnic and peripheral arterial vasodilation . Total 
blood volume (TBV) and plasma volume (PV) are increased, 
whereas the central and arterial blood volume (CBV) volume is 
decreased causing central hypovolaemia . Insertion of a trans-
jugular intrahepatic portosystemic shunt (TIPS) alleviates portal 
hypertension, but also causes major haemodynamic changes 
and possibly restores central hypovolaemia . The aim of this 
study was to investigate (a) changes in the regional blood vol-
ume distribution, and (b) to relate these changes to haemody-
namic variables after TIPS insertion . Methods: Thirteen cirrhotic 
patients treated with TIPS had their regional blood volume dis-
tribution determined with a dual-head gamma-camera tech-
nique before and after TIPS . In addition, we measured systemic 
haemodynamics during a liver vein catheterization . Results: 
After TIPS, the blood volume in the thorax region increased 
(+12 .2% of TBV, P < 0 .001), the non-thoracic blood volume 
decreased (-4 .0% of TBV, P < 0 .001), whereas the blood vol-
ume in the splanchnic and liver regions did not change signifi-
cantly . Cardiac output (CO) increased significantly (+21 .5%, 
P < 0 .0001), mainly because of an increase in stroke volume 
(SV) (+12 .8%, P = 0 .03), although heart rate also increased 
significantly (+6 .0%, P = 0 .03) . Systemic vascular resistance 
(SVR), and mean arterial pressure (MAP) decreased signifi-
cantly (P < 0 .005, and P < 0 .05, respectively), whereas CBV, 
TBV, and PV did not change . Finally, right atrial pressure 
increased after TIPS (+40 .0%, P = 0 .02) . Conclusions: TIPS 
restores central hypovolaemia, primarily by an increase in tho-
racic blood volume, which represents the blood volume in the 
heart and the lungs, but also in the large central veins . In con-
trast, CBV, which besides the arterial blood volume in the heart 
and lungs also represents the blood volume in the large central 
arteries, was unaltered . Thus, the restored central hypovolae-
mia is predominantly based on an increase in central venous 
blood volume and not in central arterial blood volume . This is 
supported by the findings of an increase in right atrial pressure 
and CO, i .e . increased preload, combined with a decrease in 
SVR and MAP, i .e . decreased afterload .
Disclosures:
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2083
Deoxycholylglycine (DCG), a Conjugated Secondary Bile 
Acid (BA), Reduces Myogenic Tone by reducing Ca2+ 
Sensitivity via Rho kinase pathway
Ravirajsinh Jadeja, Sandeep Khurana; Gastroenterology and 
Hepatology, Georgia Regents University, Augusta, MD
Previously, we showed that in 4th-order rat mesenteric resis-
tance arteries, DCG, a conjugated secondary BA, reduces 
pressure- and U46619 (a thromboxane analogue and a RhoA 

kinase [ROCK] activator)-induced vascular tone . Further, in per-
meabilized rat mesenteric arteries, DCG reduced high dose 
Ca2+- and guanosine-5’-(γ-thio) triphosphate (GTPγS)-induced 
vasoconstriction (Gastroenterology, 144, 2013, S-969) . Based 
on these observations, we hypothesized that DCG-reduces 
vascular tone in resistance arteries by attenuating sensitivity 
to Ca2+ . To test our hypothesis, first we used a pharmaco-
logical approach to characterize the mechanisms underlying 
U46619-mediated constriction of rat mesenteric resistance 
arteries . Incubation of arteries with varied combinations of 10 
μM diltiazem (L-type voltage-dependent Ca2+ channel [VDCC] 
inhibitor), 10 μM Y27632 (ROCK inhibitor) and 5 μM chel-
erythrin (PKC inhibitor) indicated that U46619-mediated tone 
involves influx of Ca2+ via L-type Ca2+ channels, and augmen-
tation of tone via activation of ROCK as well as PKC . Next, 
we used combinations of diltiazem, Y27632 and chelerythrin 
to evaluate the effect of DCG on U46619-mediated vascular 
tone . Interestingly, in arteries incubated with combination of 
Y27632 & chelerythrin as well as diltiazem & chelerythrin, 
DCG attenuated U46619-mediated vascular tone . However, 
in the presence of diltiazem & Y27632, DCG-had minimal 
effect on U46619-mediated vascular tone . These findings sug-
gested that DCG attenuates vascular tone largely by inhibiting 
VDCC and ROCK pathway, with minimal effect on PKC . Lack 
of effect of DCG on PMA (PKC activator)-mediated tone con-
firmed that DCG has no effect on PKC-mediated Ca2+ sensitiv-
ity . Next, we evaluated the effect of DCG on ROCK pathway 
in vitro . In rat vascular smooth muscle cells (VSMCs), DCG 
(1-100 μM) reduced U46619-induced phosphorylation of 
myosin light chain subunit (MLC20) and myosin phosphatase 
target subunit-1 (MYPT1) . In β-escin-permeabilized VSMCs, 
DCG reduced Ca2+- and GTPγS-induced MLC20 and MYPT 
phosphorylation . Immunoblotting for RhoA in cytoplasmic and 
non-cytoplasmic fractions indicated that DCG reduces mem-
brane translocation of RhoA, a key step in ROCK activation . 
Incubation of VSMCs with DCG (1-100 μM) for 24-48 h had 
no effect on ROCK2 and RhoA expression . Based on these 
results, we concluded that DCG attenuated VSMC contraction, 
in part, by reducing Ca2+ sensitization via inhibiting ROCK 
pathway . Patients with cirrhosis have reduced systemic vas-
cular resistance and increased circulating BAs . These results 
enhance our understanding of BA-mediated modulation of vas-
cular tone in cirrhosis .
Disclosures:
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Cystatin C is better than creatinine for predicting prog-
nosis in cirrhotic patients with sarcopenia
Han Ah Lee, Yeon Seok Seo, Soon Ho Um, Tae Hyung Kim, Sang 
Jung Park, Seung Woon Park, Sang Jun Suh, Young Kul Jung, Ji 
Hoon Kim, Hyung Joon Yim, Jong Eun Yeon, Kwan Soo Byun; 
korea university medical center, Seoul si, Korea (the Republic of)
Background/Aims: Recent studies suggested that serum cystatin 
C (CysC) is a better prognostic marker than serum creatinine 
(Cr) for d predicting prognosis in patients with liver cirrho-
sis . Overestimation of renal function by serum Cr in cirrhosis 
patients is associated with decreased muscle mass, which is 
represented by sarcopenia . This study was performed to evalu-
ate the effect of sarcopenia on the prognostic efficacy of serum 
Cr and CysC levels in patients with liver cirrhosis . Methods: 
We enrolled patients with liver cirrhosis who abdominal CT, 
serum Cr, and CysC levels . Patients with hepatocellular car-
cinoma and parenchymal renal disease were excluded . At 
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evaluation, transverse psoas muscle thickness (TMPT) was mea-
sured on a CT image at the level of the umbilicus . Sarcopenia 
was defined as TPMT/height <16 .8 mm/m . Results: A total 
of 245 patients with liver cirrhosis were enrolled . Age was 
55 .0±10 .2 years and 159 patients (64 .9%) were men . HBV 
infection was most common cause of underlying liver disease 
(118 patients, 48 .2%), followed by alcoholic liver disease (87 
patients, 35 .5%) . CTP grade was A, B, and C in 121 (49 .4%), 
68 (27 .8%), and 56 (22 .9%) patients . Sarcopenia was noted 
in 110 patients (44 .9%), 41 (33 .9%), 38 (55 .9%), and 31 
(55 .4%) patients in CTP grade A, B, and C (P=0 .003) respec-
tively . Serum Cr level were significantly lower in patients with 
sarcopenia compared to those without sarcopenia (0 .7±0 .2 vs 
0 .8±0 .2 mg/dL, P<0 .001), while serum CysC level did not dif-
fer between two groups (1 .0±0 .2 vs 1 .0±0 .3 mg/L, P=0 .970) . 
During 23 .3±26 .1 months of follow-up, 32 patients (13 .1%) 
died . Although serum CysC level was significantly associated 
with survival of patients with sarcopenia (P<0 .001) and those 
without sarcopenia (P<0 .001), serum Cr level was not sig-
nificantly associated with survival of patients with sarcopenia 
(P=0 .760) . Conclusions: Serum CysC level was not affected by 
sarcopenia and it was significantly associated with mortality 
regardless of the presence of sarcopenia . Serum CysC level is 
a better option for predicting prognosis in patients with cirrho-
sis, especially in those with sarcopenia .
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Bacterascites is associated with poor clinical outcome in 
decompensated cirrhosis
Rosalie C. Oey, Henk R. van Buuren, Bettina E. Hansen, Robert A. 
de Man; Gastroenterology & Hepatology, Erasmus MC University, 
Rotterdam, Netherlands
Background: Bacterascites is a common variant of ascitic fluid 
infection . Limited information is available regarding this entity 
and the prognostic impact . Therefore, we aimed to evaluate 
the prognostic significance of bacterascites . Methods: Ret-
rospective study of all consecutive ascitic cultures obtained 
between in 2003 to 2006 and 2013 to 2015 in patients with 
decompensated liver cirrhosis . Patient records were used to 
evaluate demographic, clinical, and laboratory data . Patients 
were classified in three groups: bacterascites, SBP, and 
non-neutrocytic sterile cultures (control) . SBP was defined as 
a polymorphonuclear neutrophil count ≥250 cells/μL in asci-
tes and bacterascites as bacterial presence in ascites with a 
polymorphonuclear neutrophil count <250 cells/μL . Patients 
with bacterascites developing SBP within 7 days were classi-
fied as SBP and after 7 days excluded . The clinical outcome 
survival was defined as no liver transplantation or death one 
year after ascites diagnosis . Results: A total of 304 patients 
were included (62% male, mean age 56 (SD±12) years, mean 
MELD 19 (SD±8)) . Thirty-one patients were diagnosed with 
bacterascites, 85 with SBP and 188 patients were considered 
as controls . SBP patients were younger with a mean age of 
54 years (P=0 .041), and control patients had a lower MELD 
score 18 (P=0 .006) . Uni- and multivariate proportional-hazard 
analysis identified MELD score (HR 1 .066; CI 1 .048-1 .084; 
P<0 .001), albumin <11 g/L in ascites (HR 1 .714; CI 1 .074-
2 .736; P=0 .024), bacterascites (HR 1 .990; CI 1 .226-3 .232; 
P=0 .005), and SBP (HR 1 .486; CI 1 .040-2 .122; P=0 .029) as 
risk factors, increasing the probability of liver transplantation 

or death within 1 year . There was no statistically significant 
difference between SBP and bacterascites regarding the bac-
terial flora . Survival analysis indicated that the prognosis of 
bacterascites and SBP patients was comparable and signifi-
cantly worse than in the control group (P=0 .005) . Conclusions: 
Bacterascites is an independent prognostic factor for survival in 
patients with decompensated cirrhosis . Currently, the important 
impact of bacterascites might be underestimated . Presumably, 
mechanisms involved in bacterial translocation and neutrophil 
immune response determine the poor prognosis associated 
with bacterascites .

Disclosures:
Robert A . de Man - Advisory Committees or Review Panels: Norgine; Grant/
Research Support: Biotest; Speaking and Teaching: Gilead, Falk
The following people have nothing to disclose: Rosalie C . Oey, Henk R . van 
Buuren, Bettina E . Hansen

2086
Renal replacement therapy in acute on chronic liver fail-
ure – Outcomes and predictors of survival
Sumanlata Nayak1, Manoj Kumar2, Sivaramakrishnan 
Ramanarayanan1, Rakhi Maiwall2, Rajendra P. Mathur1, Prem 
prakash Varma1, Guresh Kumar1, Ankit Bhardwaj1, Kapil D. Jam-
wal2, Ashok Choudhary2, Shiv K. Sarin2; 1nephrology, institute of 
liver and biliary sciences, N.Delhi, India; 2Hepatology, ILBS, New 
Delhi, India
Acute kidney injury (AKI) requiring renal replacement ther-
apy (RRT) is the one of most devastated complication in ACLF 
 .The dialysis in this group throws various challenges due to 
severe coagulopathy, hemodynamic instability and making 
them unsuitable for any slow form of dialysis  . We studied the 
outcomes and predictors of survival in ACLF patients with on 
dialysis . Material &Methods: All adult ACLF patients with AKI 
requiring hemodialysis were enrolled between study period 
(May 2009 to september 2013) The sustained low efficiency 
dialysis (SLED) was used as modaility of dialysis  .Indication 
of dialysis was fluid overload, metabolic acidosis, hyperkale-
mia and advanced azotemia  . Results: Total 117 patients with 
ACLF had severe AKI requiring RRT during the study period 
(May 2009 to september 2013) The study population con-
sisted of predominantly males . Most common acute factor in 
ACLF patients requiring RRT were -Alcohol (56 .5%) followed 
by hepatitis E (16 .2%) followed by Hepatitis B reactivation 
(9 .4%) . Most common etiologies of underlying CLD were - Alco-
hol (63 .2%) followed by cryptogenic (13 .7%) followed by hep-
atitis B (11 .1%) . Besides ACLF patients with AKI requiring RRT 
had severe liver disease (mean MELD 42 .3) and high rate of 
multi-organ dysfunction (Mean SOFA – 12 .8) . About 53% of 
the ACLF patients had some form of intra-dialytic complication . 
Double lumen femoral dialysis catheter was the commonest vas-
cular access used for RRT . The average number of days ACLF 
patient survived after initiation of RRT was 11 .6±2 .02 days . 
On comparison of variables between patients who survived 
RRT versus those who did not survive by multi-variable step-
wise linear regression analysis, the independent predictors of 
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mortality among ACLF patients requiring RRT were – CTP score 
(Beta- 0 .14, standard error – 0 .05) and SOFA score (beta 
– 0 .09; standard error – 0 .05) . Contrary to the expectation, 
serum creatinine and MELD were not predictors of mortality. 
The possible reasons why creatinine and MELD score were 
not good predictors of outcomes as non-survivors had more 
sarcopenia leading to decreased creatinine generation and 
MELD incorporates creatinine in its estimation, therefore did not 
predict survival ROC curve analysis revealed that, SOFA score 
has the best area under the curve to predict mortality, and the 
cut-off of SOFA score that highly predicted mortality was 11 . .5 
Conclusion ACLF patients with severe AKI requiring RRT have 
very high mortality – Mean survival 11 .6 days on RRT and 
SLED is the practical mode of RRT among ACLF patients with 
severe AKI .CTP and SOFA score are independent predictors of 
mortality among ACLF patients with AKI requiring RRT
Disclosures:
The following people have nothing to disclose: Sumanlata Nayak, Manoj Kumar, 
Sivaramakrishnan Ramanarayanan, Rakhi Maiwall, Rajendra P . Mathur, Prem 
prakash Varma, Guresh Kumar, Ankit Bhardwaj, Kapil D . Jamwal, Ashok Choud-
hary, Shiv K . Sarin

2087
Predicting mortality utilizing MELD and MELD-Na after 
Transjugular Intrahepatic Portosystemic Shunt
Faruq Pradhan1, Alejandro Moreno-Koehler2, Sebastian Flacke3, 
Stephen C. Fabry3; 1Internal Medicine, Lahey Hospital and Med-
ical Center, Woburn, MA; 2Tufts Medical Center, Boston, MA; 
3Lahey Hospital and Medical Center, Burlington, MA
Background: The Model for End-Stage Liver Disease (MELD) 
score has been validated in patients with hepatic cirrhosis to 
evaluate mortality risk after creation of a transjugular intra-
hepatic portosystemic shunt (TIPS) . Recently, the MELD score 
has been expanded to include serum sodium as an additional 
marker for increased mortality risk (MELD-Na), with the United 
Network for Organ Sharing (UNOS) now stratifying patients 
for transplantation based on MELD-Na as opposed to MELD . 
Methods: We conducted a single-center retrospective compar-
ative study evaluating patients who underwent TIPS procedure 
from 2006 to 2015 and comparing MELD to MELD-Na scores . 
Results: A total of 179 patients met the inclusion criteria, with 
multiple clinical indications for TIPS including refractory ascites, 
hepatic hydrothorax, and variceal bleeding . Univariate logistic 
regression models were utilized with clinical endpoints as mor-
tality at 30 days, 90 days, 180 days, 1 year, and overall mor-
tality to determine if an a priori list of factors were associated 
with mortality . A p value < 0 .05 was used to signify statistical 
significance . MELD and MELD-Na were both statistically signifi-
cant at 30-days, 90-days, 180-days, and 1 year with p ≤ 0 .01; 
however, MELD-Na demonstrated significance with predicting 
overall mortality (p=0 .05) where MELD did not (p=0 .22) . Con-
clusion: Evaluating our patient population, the MELD-Na score 
appears to be as effective as the MELD score at predicting 
mortality up to 1 year post-TIPS, with MELD-Na demonstrating 
superiority at predicting overall mortality . Similar to liver trans-
plant waiting list patients, MELD-Na score may prove to be 
superior to MELD score in predicting mortality after TIPS . We 
are now following patients prospectively and hope to establish 
further recommendations based on specific MELD-Na scores .

Odds of Mortality by Variable

Disclosures:
Sebastian Flacke - Advisory Committees or Review Panels: BTG, Xact Robotics, 
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2088
Survival Benefit and Morbidity With Terlipressin Plus 
Albumin in Treating Hepatorenal Syndrome: A System-
atic Review and Meta-Analysis
Harsha Moole1, Zohair Ahmed1, Abhiram Duvvuri3, Vishnu 
Moole2, Sean Koppe4; 1University of Illinois College of Medicine, 
Peoria, IL; 2NTR University of Health Sciences, Vijayawada, India; 
3Kansas City Veteran Affairs Medical Center, Kansas City, MO; 
4Heaptology, University of Illinois at Chicago, Chicago, IL
Background: Hepatorenal syndrome (HRS) is a severe compli-
cation (80% mortality at 2 weeks) of liver cirrhosis . Currently, 
apart from conservative management with albumin, liver trans-
plantation is the best treatment modality in USA . Terlipressin, a 
vasopressin analogue has shown significantly improved results 
in HRS management and has been approved for use in Europe 
and Asia . Individual trials have shown improved 3 month and 
6 month survival rates with Terlipressin plus albumin therapy . 
Aims: Primary outcomes are 3 month and 6 month survival rates 
of HRS patients treated with Terlipressin plus albumin group 
vs albumin only/placebo group . Secondary outcomes are 
adverse effects of Terlipressin therapy . Methods: Study Selec-
tion Criteria: Studies comparing mortality and morbidity of Ter-
lipressin plus albumin therapy (TA group) and Albumin only/
placebo (A group) in treating patients with HRS . Data collection 
& extraction: Articles were searched in Medline, Pubmed, Ovid 
journals, and CINAH . Two authors independently searched 
and extracted data . Any differences were resolved by mutual 
agreement . Statistical Methods: Pooled proportions were cal-
culated using both fixed effects and random effects model . 
The heterogeneity among studies was tested using Cochrans 
Q test based upon inverse variance weights . Results: Initial 
search identified 561 reference articles, of which 47 were 
selected and reviewed . Fifteen studies (N=560) that met the 
inclusion criteria were included in this analysis . Median age 
of the patients was 54years, predominantly male population 
(70%) . Pooled odds ratio by fixed effects comparing 3 month 
survival rates of HRS patients in TA group versus A group was 
2 .08 (95% CI = 1 .04 to 4 .14) . Odds ratio for 6 month survival 
rates in TA group versus A group was 1 .70 (95% CI = 0 .90 
to 3 .22) . In the pooled proportion of patients treated with TA 
therapy, minor adverse events (transient self-limiting abdominal 
pain, non-sustained nonfatal arrhythmia, nonfatal myocardial 
infarction and transient self-limiting diarrhea) occurred in 27 .96 
% (95% CI = 20 .69 to 35 .86) . There were no fatal adverse 
events related to Terlipressin administration in TA group . The p 
for chi-squared heterogeneity for all the pooled accuracy esti-
mates was > 0 .10 . Conclusions: In HRS patients, Terlipressin 
plus albumin therapy has significantly higher 3 month survival 
rates compared to albumin therapy alone . This might facilitate 
more patients to get liver transplants . There was no difference 
in 6 month survival rates in both the groups . Although patients 
in TA group had transient minor adverse events, there were no 
medication related fatal adverse events .
Disclosures:
The following people have nothing to disclose: Harsha Moole, Zohair Ahmed, 
Abhiram Duvvuri, Vishnu Moole, Sean Koppe
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Cirrhosis in hemodialyzed patients: time to decision is 
related to liver function
Florent Artru1, Alexandre Louvet1, Francois Glowacki2, Marc 
Hazzan2, Sara Bellati1, Hélène Castel1, Sebastien Gomis3, Guil-
laume Lassailly1, Justine Barthelon1, Sebastien Dharancy1, Philippe 
Mathurin1; 1Maladies de l’appareil digestif, Hôpital Huriez, Lille, 
France; 2Nephrologie, Hôpital Huriez, Lille, France; 3Réseau 
Nephronor, Lille, France
In patients undergoing chronic hemodialysis (HD), comorbid-
ities such as congestive heart failure or diabetes impact sur-
vival . Conversely, the prognostic impact of cirrhosis has been 
rarely investigated in a large cohort of patients . Aims: eval-
uate survival impact of cirrhosis in HD patients and provide 
data for clinician decision making on simultaneous kidney-liver 
transplantation (SLKT) in patients with cirrhosis according to 
decompensation . Methods: Using the Nephronor registry, all 
patients undergoing HD were included: retrospectively from 
2000 to 2005 and prospectively from 2005 to 2014 . At time 
of renal replacement therapy (RRT), cirrhosis was categorized 
according to Child-Pugh (CP) score in compensated (CP A) or 
decompensated (CP B or C) . Baseline was defined as the start 
of RRT . Results: 9163 patients were included . Median age was 
69 .7 years (95% CI: 69 .2-70 .1) . During follow-up, probability 
of kidney transplantation was lower in cirrhotic than in non-cir-
rhotic patients: 4 .4 vs . 14 .9%, p<0 .0001 . At time of RRT, cir-
rhotic patients were younger than non-cirrhotic patients: 63 .6 
vs . 70 .6 years (p<0 .0001) . Cirrhotic patients disclosed more 
often diabetes (54 .1% vs . 44 .3, p=0 .0007), cardiac failure 
(41 .9% vs . 33 .8%, p=0 .004) but less frequently hypertension 
(69 .4% vs . 77 .1%, p=0 .002) and coronary disease (18 .5% vs . 
25 .3%, p=0 .009) . Cirrhotic patients had lower survival at 1, 2 
and 5 years than non-cirrhotic patients: 75±2 .5 vs . 82 .6±0 .4% 
(p=0 .0004), 54 .7±2 .9 vs . 71 .9±0 .5% (p<0 .0001), 28 .3±3 
vs . 46 .4±0 .7% (p<0 .0001) respectively . In cirrhotic patients, 
57% were CP A at the beginning of RRT and 43% were CP 
B-C . Patients with CP A had the same survival at 1 year than 
non-cirrhotic patients: 80 .1±3 .1 vs . 82 .6±0 .4%, p=0 .45 . Con-
versely, 2- and 5-year survival in CP A patients was lower than 
in non-cirrhotic patients: 62 .4±3 .9 vs . 71 .9±0 .5%, p=0 .01 
and 32 .1±4 .1 vs . 46 .4±0 .7%, p=0 .0003 . At any time 
point, CP B-C patients had lower survival than CP A patients: 
68 .1±4 .2 vs . 80 .1±3 .1% (p=0 .01), 45 .9±4 .7 vs . 62 .4±3 .9% 
(p=0 .003), 23 .1±4 .7 vs . 32 .1±4 .1% (p=0 .01) . After adjust-
ment on age, hypertension, diabetes and cardiac failure, com-
pensated cirrhosis (OR 1 .7, p<0 .0001) or decompensated (OR 
2 .6, p<0 .0001) were independently associated with 5-year 
mortality . Conclusion: When considering the prognostic role of 
cirrhosis in hemodialyzed patients, this condition should be sys-
tematically screened . The poorest short-term survival observed 
in decompensated cirrhosis should lead clinicians to consider 
SLKT in candidates to kidney transplantation . For compensated 
cirrhosis, SLKT should also be discussed but there is no urgent 
need to take this decision at time of RRT .
Disclosures:
Philippe Mathurin - Board Membership: MSD, Janssen-Cilag, BMS, Gilead, 
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The following people have nothing to disclose: Florent Artru, Alexandre Louvet, 
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2090
Development of a novel staging model for cirrhosis out-
come using the Nationwide Inpatient Sample
Mona Haj, Mary Hart, Don C. Rockey; Medical University of South 
Carolina, Charleston, SC
Scoring systems such as MELD and Child-Pugh are often used 
to determine prognosis of cirrhotic patients . We examined 
the effect of cirrhosis-related complications on mortality using 
data from the 2003-2011 Nationwide Inpatient Sample (NIS), 
Healthcare Cost and Utilization Project (HCUP) dataset, aim-
ing to develop a novel clinical staging model with which to 
better predict prognosis . We identified patients with cirrhosis, 
ages 18-85, as previously described . Complications of cir-
rhosis included varices, variceal hemorrhage, ascites, hepatic 
encephalopathy (HE), spontaneous bacterial peritonitis (SBP), 
and hepatorenal syndrome (HRS) . The primary outcome was 
inpatient mortality . Of 59,862,903 hospitalizations, 824,783 
(1 .4%) patients had cirrhosis . Overall mortality was 7%, with 
66% of deaths occurring in patients with a decompensating 
event, defined as variceal hemorrhage, ascites, HE, SBP, and/
or HRS . Overall mortality decreased from 2003 to 2011 (9 .0 
to 6 .0%) . Mortality was higher in patients with variceal hem-
orrhage (compared to patients with no decompensating event) 
[OR 1 .56; 95%CI, 1 .48-1 .64], HE [1 .75; 95%CI, 1 .70-1 .81], 
SBP [2 .64; 95%CI, 2 .48-2 .82], and HRS [9 .10, 95%CI, 8 .70-
9 .51]; each p<0 .05 vs compensated patients . HRS had the 
highest mortality alone or in combination with another event, 
such as HE [OR 12 .40] or SBP [OR 12 .64] . Using these data 
we developed a four-stage model (Figure 1) in which the OR 
for death increased progressively . Conclusion: Based on this 
large dataset, clinical complications including HE, SBP, and 
HRS had significant effects on inpatient mortality; these clinical 
features informed a novel four-stage model of expected out-
comes in cirrhotic patients .

Disclosures:
Don C . Rockey - Advisory Committees or Review Panels: Novartis; Grant/
Research Support: Gilead, Actelion, Connatus, Galectin
The following people have nothing to disclose: Mona Haj, Mary Hart



1040A AASLD ABSTRACTS HEPATOLOGY, October, 2016

♦ Denotes AASLD Presidential Poster of Distinction

2091
Aquaporin-2 (AQP2) excretion in hospitalized patients 
with cirrhosis: relation to development of renal insuffi-
ciency and mortality
Troels M. Busk2,1, Søren Møller1, Erling B. Pedersen3, Alexander 
L. Gerbes4, Aleksander Krag5, Markus Peck-Radosavljevic6, Sona 
Frankova7, Minneke Coenraad8, Flemming Bendtsen2; 1Centre of 
Functional Imaging and Research, Department of Clinical Phys-
iology and Nuclear Medicine, Copenhagen University Hospital 
Hvidovre, Hvidovre, Denmark; 2Gastro Unit, Medical Division, 
Copenhagen University Hospital Hvidovre, Hvidovre, Denmark; 
3University Clinic of Nephrology and Hypertension, Aarhus Uni-
versity and Holstebro Hospital, Holstebro, Denmark; 4Liver Center 
Munich, Klinikum of the University, Ludwig Maximilian University 
of Munich, Munich, Germany; 5Department of Gastroenterology 
and Hepatology, Odense University Hospital, Odense, Denmark; 
6Department of Gastroenterology & Hepatology, Endocrinology 
and Nephrology, Klinikum Klagenfurt am Wörtersee, Klagenfurt, 
Austria; 7Department of Hepatogastroenterology, Institute for Clini-
cal and Experimental Medicine, Prague, Czech Republic; 8Depart-
ment of Gastroenterology and Hepatology, Leiden University 
Medical Center, Leiden, Netherlands
Background and aims: Urinary aquaporin-2 (AQP2) is a 
parameter of water transport in the principal cells in the dis-
tal part of the nephron and involved in water retention in cir-
rhosis and may be a marker of renal function . In this study, 
we examined AQP2 as a predictor of renal insufficiency and 
death in patients with cirrhosis . Methods: Urine samples from 
199 patients (90 patients without organ failure (Group 1), 
58 patients with organ failure excluding renal failure (Group 
2) and 51 patients with organ failure including renal failure 
(Group 3)) from the CANONIC study were analyzed for urine 
osmolality and urine AQP2 . Results: There were no differences 
in AQP2 between the three groups: Group 1: 1 .62 (0 .82 – 
3 .27) ng/mL; Group 2: 1 .71 (1 .12 – 3 .79) ng/mL; Group 
3: 1 .55 (0 .96 – 2 .45) ng/mL, (median (Q1 – Q3)) (p=0 .49) . 
Urine osmolality was significantly lower in patients in Group 3: 
381 .54 ±109 .82 mosm/L versus Group 1: 464 .97 ±185 .21 
mosm/L, and Group 2: 507 .09 ±160 .57 mosm/L, (mean (SD)) 
(p=0 .0004) . We found no relation between AQP2 and glo-
merular filtration rate, or creatinine, or development of renal 
insufficiency . In a univariate analysis AQP2 was a significant 
predictor of 14 and 28-day survival, but this was not confirmed 
in multivariate analysis . Conclusions: AQP2 was not associ-
ated with disease severity or markers of renal function and 
had no predictive value for development of renal insufficiency . 
Although AQP2 had a significant relation to death, it does not 
possess additional prognostic information as a marker of renal 
dysfunction .
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Urine and Serum Biomarkers in Predicting Recovery 
of Renal Function After Liver Transplantation Among 
Patients with Cirrhosis and Pre-transplant Renal insuffi-
ciency: A Prospective Study
Ashwani Singal1, Glauber Pereira2, Kirk B. Russ2, Paul S. Fitzmor-
ris2, Bradford Jackson3, Karan Singh3, Anupam Agarwal4; 1Gas-
troenterology and Hepatology, UAB, Birmingham, AL; 2Internal 
Medicine, UAB, Birmingham, AL; 3Biostatistics, UAB, Birmingham, 
AL; 4Nephrology, UAB, Birmingham, AL
Background: Renal insufficiency (RI) in about 30% of cirrho-
sis pts . RI from chronic kidney disease (CKD) or acute kidney 
injury of renal cause (ATN) may require simultaneous liver 
kidney (SLK) transplantation, and from hepatorenal syndrome 
(HRS) usually recovers after liver transplant alone (LTA) . Use of 
SLK is increasing as routine evaluation often cannot differenti-
ate ATN from HRS . There is an unmet need of using urine or 
serum biomarkers to predict renal function recovery after LTA . 
Aim: We recruited LT listed pts with RI (glomerular filtration 
rate by MDRD-6 <60 mL/min) to examine ability of urine and 
serum biomarkers to differentiate HRS from ATN and predict 
renal recovery after LTA . Methods: Pts listed for LT and MDRD-
6<60 mL/min were consented to collect urine and serum sam-
ples at each visit until LT, to measure biomarkers in serum: 
neutrophil gelatinase-associated lipocalin (NGAL) and human 
endothelin-1 (HE) and in urine: albumin, β-2 microglobulin, 
cystatin C, epidermal growth factor (EGF), NGAL, osteopon-
tin, uromodulin (UMOD), interleukin-18 (IL-18), kidney injury 
molecule-1 (KIM-1), HE-1, and fatty acid binding protein . At 
each visit, pts stratified to AKI or no AKI based on AKI network 
criteria . AKI cause adjudicated by two investigators blinded 
to biomarker data . LTA recipients followed for renal recovery 
(MDRD-6>60) at 12 mo after LT . Mann-Whitney U-test used 
to compare median biomarker values between strata . Logis-
tic regression model built to examine ability of biomarkers to 
predict MDRD-6>60 at 12 mo after LTA, reported as odds 
ratio (OR) . Results: 69 pts (mean age 58 yrs, 54% m, 84% 
white, 47% CKD, 12% dialysis) recruited to provide 133 serum 
and 113 urine samples . Serum NGAL and HE differed for 
MDRD-6 ≤30 (n=86) vs . >30 (n=35): 0 .29 vs . 0 .17 mcg/ml, 
P=0 .04 and 5 .2 vs . 4 .2 pg/ml, P=0 .01 respectively . For same 
comparison, urine biomarkers were: EGF 1540 vs . 4534 pg/
ml; P=0 .004, UMOD 1 .8 vs . 2 .9 mcg/ml; P=0 .02, and IL-18 
2 .0 vs . 6 .6; P=0 .03 . Among 38 AKI pts, serum HE tended 
to differ comparing HRS (n=12) vs . ATN (n=4): 6 .5 vs . 4 .5 
pg/ml; P=0 .16 . For same comparison, urine biomarkers: EGF 
(1315 vs . 1226, P=0 .049), and NGAL (0 .07 vs . 6 .1 mcg/
ml, P=0 .04) . Positive associations with 12 mo post-LTA MDRD-
6>60 observed in serum for NGAL (1 .91; P=0 .04), and in 
urine for albumin (2 .13; P=0 .02), KIM-1 (3 .1; P=0 .01) . Nega-
tive associations observed in urine for EGF (0 .1; P=0 .02) and 
HE (0 .10; P=0 .03) . Conclusion: Biomarkers of renal tubular 
and vascular enodthelial injury in serum and urine can differen-
tiate HRS from ATN and predict renal recovery at 12 mo after 
LT . Larger studies are needed as basis to examine their utility 
in allocating SLK .
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Rifaximin has no effect on hemodynamics in decompen-
sated cirrhosis – A randomized, double blind, placebo 
controlled trial 
Nina Kimer1,2, Julie S. Pedersen1,2, Troels M. Busk2, Lise Hobolth1, 
Lise L. Gluud1, Aleksander Krag3, Søren Møller2, Flemming 
Bendtsen1; 1Gastrounit, medical division, Copenhagen University 
Hospital Hvidovre, Hvidovre, Denmark; 2Centre for diagnostic 
imaging and research, dep. of clinical physiology and nuclear 
medicine, Copenhagen University Hospital Hvidovre, Hvidovre, 
Denmark; 3Department of Gastroenterology and Hepatology, 
Odense University Hospital, Odense, Denmark
Background and rationale: Decompensated cirrhosis is charac-
terized by disturbed systemic and splanchnic hemodynamics . 
Bacterial translocation from the gut is considered the key driver 
in this process . We hypothesize that intestinal decontamina-
tion with rifaximin improves hemodynamics . This double-blind, 
randomized, controlled trial investigates the effects of rifaximin 
on hemodynamics, renal function and vasoactive hormones . 
Methods: We randomized 54 stable out-patients with cirrho-
sis and ascites to rifaximin 550 mg BD (n=36) or placebo 
BD (n=18) . Forty-five patients were male, mean age 56 years 
(±8 .4), average Child score 8 .3 (±1 .3), and MELD score 11 .7 
(±3 .9) . Measurements of hepatic venous pressure gradient 
(HVPG), cardiac output, and systemic vascular resistance was 
performed at baseline and after 4 weeks . Glomerular filtration 
rate, plasma renin, noradrenaline, troponin T and brain natri-
uretic peptide were measured . Results: Rifaximin had no effect 
on HVPG, mean 16 .8 ±3 .8 mmHg at baseline vs . 16 .6 ±5 .3 
mmHg at follow-up compared to placebo, 16 .4 ±4 mmHg at 
baseline vs . 16 .3 ±4 .4 mmHg at follow-up, p=0 .94 . No effect 
was found on cardiac output, mean 6 .9 ±1 .7 l/min at baseline 
vs . 6 .9 ±2 .3 l/min at follow-up compared to placebo, 6 .6 ±1 .9 
l/min at baseline compared to 6 .5 ±2 .1 l/min at follow-up, 
p=0 .66; glomerular filtration rate p=0 .14; or vasoactive hor-
mones . Subgroup analyses on patients with systemic vascular 
resistance below mean (1011 dynes × s/cm5) revealed no 
effect of rifaximin . Conclusions: Four weeks treatment with rifax-
imin did not reduce HVPG or improve systemic hemodynamics 
in patients with cirrhosis and ascites . Rifaximin did not improve 
kidney function or affected levels of vasoactive hormones . Clin-
icalTrials .gov (NCT01769040) .
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Rifaximin has limited effect on the inflammatory state 
and bacterial translocation in the patient with stable 
decompensated cirrhosis. Results from a randomized, 
placebo controlled trial. 
Nina Kimer1,2, Julie S. Pedersen1,2, Juliette Tavenier5, Jeffrey E. 
Christensen4,6, Troels M. Busk2, Lise Hobolth1, Aleksander Krag3, 
Søren Møller2, Flemming Bendtsen1; 1Gastrounit, medical division, 
Copenhagen University Hospital Hvidovre, Hvidovre, Denmark; 
2Centre of Diagnostic Imaging and Research, Department of clin-
ical physiology and nuclear medicine, Copenhagen University 
Hospital Hvidovre, Hvidovre, Denmark; 3Department of Gastroen-
terology and Hepatology, Odense University Hospital, Hvidovre, 
Denmark; 4Vaiomer, Labege, France; 5Clinical Research Centre, 
Optimed, Copenhagen University Hospital Hvidovre, Hvidovre, 
Denmark; 6INSERM U1048, Institute of Cardiovascular and Meta-
bolic Diseases (I2MC), Toulouse, France
Background: Decompensated cirrhosis is characterized by dis-
turbed hemodynamics, immune dysfunction, and high risk of 
infections . Translocation of viable bacteria and bacterial prod-
ucts from the gut to the lymph and blood is considered the key 
driver in this process . Intestinal decontamination with rifaximin 
may decrease inflammation and reduce bacterial transloca-
tion . This double-blind, randomized, placebo-controlled trial 
investigated the effects of rifaximin on the inflammatory state 
and BT in decompensated cirrhosis, and a possible link to 
hemodynamics . Clinicaltrials .gov (NCT01769040) Methods: 
Fifty-four stable out-patients with cirrhosis and ascites were ran-
domized, 45 were male, mean age 56 years (±8 .4), average 
Child score 8 .5 (±1 .3), and MELD score 12 (±3 .9) . Patients 
received rifaximin 550 mg BD (n=36) or placebo BD (n=18) . 
Investigations were conducted at baseline and after four weeks 
of treatment . Results: Rifaximin diminished activated lipopoly-
saccharide-binding protein (LBP) (rifaximin group, mean 8 .1 
μg/ml ±4 .3 at baseline and 7 .5 μg/ml ±3 .8 at follow-up 
compared to placebo group, 7 .5 μg/ml ±3 .5 at baseline and 
8 .0 μg/ml ±3 .7 at follow-up, p=0 .02), but had no effect on 
Lipopolysaccharides . The inflammatory markers TNF-α, SDF1α, 
hs-CRP and TGF-β1 were elevated, but unaltered by rifaximin . 
Bacterial translocation was not prevented, and rifaximin altered 
abundance of bacterial species minimally (figure) . Subgroup 
analyses on patients with severely disturbed hemodynamics 
(n=34); or activated LBP (n=37) revealed no effect of rifaximin . 
Conclusions: Four weeks of treatment with rifaximin lowered 
LBP, but had no impact on the inflammatory state, and did not 
prevent BT in stable, decompensated cirrhosis . No association 
to hemodynamics was established .
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2095 ♦
Emricasan (IDN-6556) Orally for 6 Months in Patients 
with Cirrhosis and Elevated MELD Score Improves Liver 
Function
Catherine T. Frenette1, Giuseppe Morelli2, Mitchell L. Shiffman3, R. 
Todd Frederick4, Raymond Rubin5, Michael B. Fallon6, James M. 
Robinson7, Mason Yamashita7, Alfred P. Spada7, Jean L. Chan7, 
David Hagerty7; 1Scripps Clinic, La Jolla, CA; 2University of Flor-
ida, Gainesville, FL; 3Liver Institute of Virginia, Richmond, VA; 
4California Pacific Medical Center, San Francisco, CA; 5Piedmont 
Transplant Institute, Atlanta, GA; 6University of Texas Health Sci-
ence Center, Houston, TX; 7Conatus Pharmaceuticals Inc., San 
Diego, CA
Background: Caspases play a central role in apoptosis and 
inflammation, contributing to progression of chronic liver dis-
ease . Emricasan (EMR), an oral caspase inhibitor, decreases 
apoptotic and inflammatory markers in patients with chronic 
liver disease and improved MELD and Child-Pugh (CP) scores 
after 3 months (mo) vs . placebo (pbo) in cirrhosis patients with 
baseline MELD ≥15 . Final results from the 3-mo open-label EMR 
phase are reported here . Methods: In this 6-mo Phase 2 study 
at 26 U .S . sites, 86 subjects with cirrhosis (alcohol [N=33], 
HCV [N=25], NASH [N=20], other [N=8]) and MELD 11-18 
were randomized to EMR 25 mg or pbo orally twice daily for 
3 mo, followed by open-label EMR 25 mg for 3 mo . Results: 86 
subjects were randomized (44 EMR, 42 pbo); 74 completed 
3-mo randomized phase (40 EMR, 34 pbo); 69 completed 6 
mo (36 EMR-EMR, 33 pbo-EMR) . Mean age was 58 yrs, with 
63% male, 88% Caucasian, mean (SD) MELD 12 .8 (2 .4) and 
CP 6 .9 (1 .2) . EMR for 3 mo led to non-significant decreases 
vs . placebo in MELD (-0 .1 vs . +0 .1) and CP (-0 .2 vs . +0 .1) . 
Further improvement in MELD and CP occurred after 6 mo EMR 
(both -0 .3 vs . Day 1) . In the pre-specified subgroup with MELD 
≥15, there was a significant treatment effect of EMR vs . pbo 
on MELD (least squares [LS] adjusted mean difference -2 .2) 
and CP (-1 .3) with sustained improvements after 6-mo EMR 
(MELD -2 .8 [Figure 1] and CP -0 .7 vs . Day 1) . Improvement 
was observed across etiologies (LS adjusted mean difference 
for MELD: -1 .63 NASH [p<0 .05], -0 .60 HCV, -0 .77 alcohol, 
-0 .74 other; for CP: -0 .96 NASH [p<0 .05], -0 .31 HCV, -0 .78 
alcohol [p<0 .05], -0 .95 other) . EMR was well tolerated, with no 
clinically relevant difference vs . pbo in AEs, SAEs, routine labs, 
vitals, ECGs . Conclusions: Emricasan had beneficial effects in 
improving MELD and CP scores in subjects with cirrhosis of var-
ious etiologies and mildly to moderately elevated MELD scores 
after 6 mo and was well tolerated . Baseline MELD ≥15 and 
NASH etiology were the strongest predictors of response . The 
current data support the further study of emricasan in patients 
with cirrhosis and mild to moderate hepatic impairment .

Figure 1 . Change in MELD Score after 3-mo Placebo (N=10) vs . 
3-mo and 6-mo Emricasan (N=9) in Subjects with Baseline MELD 
≥15
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2096 ♦
Safety and efficacy of prolonged low dose thrombolysis 
for acute non-malignant and non-cirrhotic splanchnic 
venous thrombosis
pathik Parikh1, David W. Patch1, Pratima Chowdary2, Wallika 
Sekhar2, Dominic Yu3, Avik Majumdar1; 1hepatology, royal free 
hospital, London, United Kingdom; 2Hematology, royal Free Hos-
pital, London, United Kingdom; 3Radiology, Royal Free Hospital, 
London, United Kingdom
Background Anticoagulation is the recommended treatment for 
splanchnic thrombosis, but rarely has the desired outcome of 
spontaneous lysis and reestablishment of flow when the throm-
bus is extensive . Thrombolysis is an attractive option . Alteplase 
(rtPA) infusion has the potential to accelerate the process of 
clot lysis to help re-establish circulation . Whilst attractive mech-
anistically, the haemorrhagic side effects seen with traditional 
regimens has blunted enthusiasm . However there is extensive 
literature on role of systemic low dose rtPA in paediatric popu-
lation for management of venous thrombosis with good efficacy 
and fewer side effects . Methods In this single centre prospective 
study, we included consecutive patients presented to Royal Free 
Hospital with acute splanchnic thrombosis, and symptoms of 
organ compromise (abdominal pain/evidence of gut oedema/
ischemia on imaging) and no evidence of cirrhosis or malig-
nancy between January 2010 and March 2016 . Patients with 
contraindications to thrombolysis were excluded . After consent, 
rtPA was started at dose of 0 .05 mg/kg/hr (4 mg/hr max) for 
72 hours in addition to the usual therapeutic dose of heparin . 
Patients were monitored by TEG, APTT, INR and fibrinogen . 
The therapy was stopped earlier if platelets (<50,000x109/L) 
/ Fibrinogen(<1 .5 gm%) fell below the cut off levels or was 
there any evidence of bleeding . A CT scan was carried out 
at the end of therapy . TIPS +/- catheter based thrombolysis 
were attempted in patients with inadequate response at the 
end of infusion . Results A total of 11 patients were given 11 
rtPA infusions . The mean age was 47 .5 years (21-72 years, 
range) and 60% were females . rtPA infusion was started after 
a mean of 8 .6 days (1–30 days) after the diagnosis . Successful 
completion of ≥72 h infusion was possible in 82% (9 of 11) 
patients . Low fibrinogen (<1 .5gm%) forced two patients to stop 
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infusion earlier . The percentages of patients with pain and 
luminal symptoms before and after thrombolysis were 100% & 
60% and 40% and 0% respectively . Radiological improvement 
was documented in 82% patients overall . Both patients with 
earlier cessation of rtPA showed radiological improvement .  . 
Seven patients underwent TIPS, 5 of which developed improve-
ment in patency . Three patients had four episodes of bleed 
(epistaxis, cannula site bleeding) without sequale and requiring 
only temporary cessation of therapy . Conclusion Prolonged low 
dose thrombolysis with rtPA appears to be an effective and safe 
treatment for acute splanchnic vein thrombosis . Radiological 
intervention is often required in tandem .
Disclosures:
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2097 ♦
The pan caspase inhibitor Emricasan improves the 
hepatic microcirculatory dysfunction of CCl4-cirrhotic 
rats leading to portal hypertension amelioration and 
cirrhosis regression 
Jordi Gracia-Sancho1, Patricia C. Contreras2, Sergi Vila1, Hec-
tor Garcia-Caldero1, Alfred P. Spada2, Jaime Bosch1; 1Barcelona 
Hepatic Hemodynamic Lab, IDIBAPS Biomedical Research Institute 
& CIBEREHD, Barcelona, Spain; 2Conatus Pharmaceuticals, San 
Diego, CA
Background and aims. In cirrhosis, liver microvascular dysfunc-
tion is the key factor increasing hepatic vascular resistance 
(HVR) to portal blood flow that leads to portal hypertension . 
De-regulated inflammatory and pro-apoptotic processes due 
to chronic injury play a key role in the dysfunction of liver 
sinusoidal endothelial and hepatic stellate cells (LSEC & HSC) . 
The present project aimed at characterizing the effects of the 
pan-caspase inhibitor Emricasan on the systemic and hepatic 
hemodynamic, and LSEC & HSC phenotype in a pre-clinical 
model of advanced chronic liver disease . Methods. CCl4-cir-
rhotic rats received Emricasan (10mg/kg/day, i .p .) or vehicle 
(carboxymethylcellulose) for 7 days (n=8 per group) . In vivo 
systemic and hepatic hemodynamic (mean arterial pressure, 
MAP; portal pressure, PP; portal blood flow, PBF; superior 
mesentery artery blood flow, SMABF; and HVR), liver func-
tion (bile production), hepatic microcirculatory function (portal 
perfusion pressure response to incremental doses of acetylcho-
line), inflammation (IL-1β & IL-6), fibrosis (Sirius red staining) 
and LSEC & HSC phenotype (eNOS, α-SMA, collagen I and 
rho kinase) were determined . Results. Cirrhotic rats receiving 
Emricasan showed significantly lower PP than vehicle-treated 
animals (12 .7±0 .6 vs . 15 .1±0 .3 mmHg; -16%; p=0 .03) with 
no significant changes in PBF, thus indicating improved HVR 
(1 .06±0 .11 vs . 1 .22±0 .14 mmHg•min•mL-1; -13%; p=0 .1) . 
No effects in systemic hemodynamic were observed . In addi-
tion, Emricasan-treated rats showed significantly better liver 
function (as suggested by a 2 .5-fold increase in bile production) 
and microcirculatory function (-28% ex vivo HVR and +30% 
vasodilatory response to acetylcholine) . Moreover, Emricasan 
markedly reduced hepatic inflammation (-21% in IL-1β; -46% in 
IL-6), improved LSEC & HSC phenotype (+85% p-eNOS, -45% 
in α-SMA, -49% in collagen-I, -52% Rho-kinase), and induced 
fibrosis regression (-15% in sirius red) . Conclusions. This study 
demonstrates for the first time that Emricasan improves liver 
sinusoidal microvascular dysfunction in a pre-clinical model 
of advanced cirrhosis, which leads to marked amelioration in 
fibrosis, portal hypertension and liver function, and therefore 
encourages its clinical evaluation in the treatment of advanced 
chronic liver disease .
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2098
Circulating microparticles carry apoptosis markers 
CK-18 and caspase-3/7 which are reduced by treat-
ment with Emricasan in subjects with chronic liver dis-
eases
Akiko Eguchi1, Davide Povero1, Hirokazu Yamashita1, Casey John-
son1, Patricia C. Contreras2, Alfred P. Spada2, Ariel E. Feldstein1; 
1University of California San Diego, La Jolla, CA; 2Conatus Phar-
maceuticals, San Diego, CA
BACKGROUND . During chronic liver diseases (CLDs) caspases 
promote apoptosis, leading dying cells to release microparticles 
(MPs), which carry a variety of actively pro-inflammatory and 
pro-fibrotic molecules . The pan-caspase inhibitor Emricasan 
(IDN-6556) showed good efficacy and safety in reducing liver 
injury associated to cell death . Here we aim to investigate a 
direct effect of IDN-6556 on damage-associated MP signals in 
subjects with mild, moderate and severe hepatic impairment . 
METHODS . Eight subjects classified as mild (Child-Pugh A), 
moderate (Child-Pugh B), severe (Child-Pugh C) and healthy 
controls (HC) were enrolled in the study . A single dose of Emri-
casan (50 mg) was administered to all subjects and blood 
samples were harvested . MPs were isolated by differential cen-
trifugation from serum harvested pre-treatment (pre) and after 
4, 12 and 24h post-treatment . Total circulating MPs (Calcein+ 
MPs) were quantified by flow cytometry and MP size deter-
mined by dynamic light scattering (DLS) . MP were homogenized 
to isolate encapsulated cleaved-CK-18 (cCK18) and active 
caspase-3/7, which levels were measured by M30-Apopto-
sense® ELISA and Caspase-Glo®-3/7, respectively . RESULTS . 
Circulating MPs were identified in all groups, but greater levels 
were observed in Child-Pugh A and B compared to HC, with a 
statistically significant difference between HC and Child-Pugh 
B (611 vs . 1139 MPs/uL serum, p<0 .0174) . Treatment with 
Emricasan did not affect the total number of circulating MPs 
but reduced MP size, particularly in Child-Pugh A (390 nm 
pre-treatment vs . 190 nm 4h post-treatment) and B subjects 
(531 nm pre vs . 396 nm at 4h vs . 255 nm at 24h post-treat-
ment) . At baseline, MP-encapsulated titers of full-length and 
cCK-18 were elevated in subjects with advanced liver disease 
and increased with disease progression (HC 31 vs . Child-Pugh 
A 105 .3 vs . Child-Pugh B 212 .5 vs . Child-Pugh C 232 U/L, 
p<0 .037) . Emricasan reduced MP-encapsulated cCK-18 levels 
with a maximal response observed after 4h post-treatment in 
Child-Pugh A and 12h in Child-Pugh B subjects . Similar to 
CK-18 MP levels, baseline levels of caspase-3/7 were signifi-
cantly elevated particularly in MPs isolated from Child-Pugh A 
subjects compared to HCs (73 HC vs . 303 .1 RLU Child-Pugh 
A, p<0 .031) . Caspase-3/7 levels were reduced in Child-Pugh 
A subjects, particularly after 4h post-treatment . CONCLUSION . 
This study shows that subjects with severe hepatic injury have 
elevated levels of blood MPs, which carry cCK-18 and active 
caspase-3/7 . Additionally, treatment with pan-caspase inhibi-
tor Emricasan, reduced in some extent the level of MP-encapsu-
lated cCK-18 and active caspase-3/7 .
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2099
Emricasan (IDN-6556) Orally for 6 Months in Patients 
with Non-alcoholic Steatohepatitis (NASH) Cirrhosis 
Decreases the Progression of MELD score and Improves 
Liver Function
Catherine T. Frenette1, Giuseppe Morelli2, Mitchell L. Shiffman3, R. 
Todd Frederick4, Raymond Rubin5, Michael B. Fallon6, James M. 
Robinson7, Mason Yamashita7, Alfred P. Spada7, Jean L. Chan7, 
David Hagerty7; 1Scripps Clinic, La Jolla, CA; 2University of Flor-
ida, Gainesville, FL; 3Liver Institute of Virginia, Richmond, VA; 
4California Pacific Medical Center, San Francisco, CA; 5Piedmont 
Transplant Institute, Atlanta, GA; 6University of Texas Health Sci-
ence Center, Houston, TX; 7Conatus Pharmaceuticals Inc., San 
Diego, CA
Background: Caspases play a central role in apoptosis and 
inflammation, contributing to progression of chronic liver dis-
ease . Emricasan (EMR), an oral caspase inhibitor, decreases 
apoptotic and inflammatory markers in patients with chronic 
liver disease and improved MELD and Child-Pugh (CP) scores 
after 3 months (mo) in cirrhosis patients with baseline MELD 
≥15 . Results from a pre-specified subgroup with NASH cirrho-
sis (independent of baseline MELD) are reported . Methods: 
In this 6-mo Phase 2 study at 26 U .S . sites, 86 subjects with 
cirrhosis (N=20 [23%] with NASH etiology) and MELD 11-18 
were randomized to EMR 25 mg or placebo (pbo) orally twice 
daily for 3 mo, followed by open-label EMR for 3 mo in both 
groups . 3 analyses were conducted: 3-mo EMR vs . pbo, 6-mo 
EMR, and 3-mo pbo to 3-mo EMR . Results: 20 subjects were 
randomized (11 EMR, 9 pbo); 16 completed 3-mo randomized 
phase (8 EMR, 8 pbo); 15 completed 6 mo (7 EMR-EMR, 8 
pbo-EMR) . Mean age was 61 yrs, with 55% male, 90% Cau-
casian with mean (SD) MELD 12 .9 (2 .1) and CP 7 .1 (1 .1) . 
After 3 mo, there was a significant treatment effect (p<0 .05) 
of EMR vs . pbo on MELD (-1 .63 least squares adjusted mean 
difference), CP (-0 .96), INR (-0 .13), and caspase 3/7 (-52%), 
and directional improvement for bilirubin (-0 .40, p=0 .27) . ALT 
and AST were reduced (median -2 .0, -3 .0) . In subjects treated 
initially with 3-mo pbo, mean MELD score increased (+1 .0, 
N=9) but decreased (-0 .8) after 3-mo EMR (Figure 1) . In sub-
jects receiving 6-mo EMR, less progression of MELD occurred 
with EMR (+0 .3 at 3 mo vs . Day 1) compared to the increase 
in MELD on pbo, with improvement between 3 and 6 mo (+0 .1 
at 6 mo vs . Day 1) . CP improved with EMR (-0 .3 at 3 mo, -0 .1 
at 6 mo) . EMR was well tolerated, with no clinically relevant 
difference vs . pbo in AEs, SAEs, routine labs, vitals, ECGs . 
Conclusions: Emricasan had beneficial effects in decreasing the 
progression of MELD and improving CP scores in subjects with 
NASH cirrhosis after 3 and 6 mo and was well tolerated . The 
current data support the further study of emricasan in patients 
with NASH cirrhosis and mild to moderate hepatic impairment .

Fig 1 . Change in MELD Score after 3-mo Placebo followed by 
3-mo Emricasan (N=9)
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Aquaretic effects of α2A adrenergic receptor agonists 
(sympatholytic agents) vs. vasopressin V2 receptor 
antagonists in Experimental Ascitic Cirrhosis
Giovanni Sansoe1, Manuela Aragno2, Raffaella Mastrocola2, 
Maurizio Parola2; 1Division of Gastroenterology, Humanitas Gra-
denigo Hospital, Torino, Italy; 2Department of Clinical and Biolog-
ical Sciences, University of Torino, Torino, Italy
Background. Catecholamines trigger proximal tubular fluid 
retention and decrease Na+ and water delivery to the diluting 
segment of the Henle’s loop, thereby reducing renal excre-
tion of solute-free water . In advanced cirrhosis, non-osmotic 
hypersecretion of vasopressin (ADH) is considered the main 
cause of dilutional hyponatremia, but ADH V2 receptor antag-
onists are not beneficial in the long-term treatment of ascites . 
Aim. To test the hypothesis that adrenergic hyperfunction might 
contribute to water retention in experimental ascitic cirrhosis . 
Methods. Hormonal status, renal function and tubular solute 
free-water reabsorption (TFWR) were assessed in six groups 
of rats with ascitic cirrhosis: rats with cirrhosis due to 13-week 
CCl4 administration (group G1); cirrhotic rats receiving daily 
diuretics (0 .5 mg/kg furosemide plus 2 mg/kg K+-canrenoate) 
from 11th to 13th weeks of CCl4 (G2), diuretics associated 
with guanfacine oral prodrug (α2A adrenergic receptor ago-
nist and sympatholytic agent) 2 (G3), 7 (G4), or 10 mg/kg 
(G5), or with SSP-004240F1 (V2 receptor antagonist) 1 mg/
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kg (G6), from 11th to 13th weeks of CCl4 . Results. Natriuresis 
was lower in G1 than in G2, G4 and G6 (all P<0 .05) . Low-
dose guanfacine, added to diuretics (in G3), reduced serum 
norepinephrine from 423 ± 22 (in G2) to 211 ± 41 ng/L (in 
G3) (P<0 .05), plasma renin activity from 35 ± 8 to 9 ± 2 ng/
mL/h (G2 vs . G3) (P<0 .05), and TFWR from 45 ± 8 to 20 ± 6 
microL/min (G2 vs . G3) (P<0 .01) . Compared to G1 (untreated 
ascitic cirrhosis) or G2 (ascitic cirrhosis treated with sole diuret-
ics), TFWR was reduced to a very similar extent in groups G3 
(low-dose guanfacine plus diuretics) and G6 (V2 antagonist 
plus diuretics) . TFWR correlated only with plasma aldosterone 
(r=0 .51, P<0 .01) and urinary potassium excretion (r=0 .90, 
P<0 .001) . Conclusion. In ascitic cirrhosis, reduced volaemia, 
use of diuretics (especially furosemide), and adrenergic hyper-
function contribute to tubular retention of water and dilutional 
hyponatremia . Suitable doses of sympatholytic agents are as 
effective as V2 antagonists when the aquaretic effect is needed .
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Pulse Shaping for Improved Diagnosis of Portal Hyper-
tension Using Subharmonic Aided Pressure Estimation
Ipshita Gupta1,2, John Eisenbrey1, Maria Stanczak1, Anush Sridha-
ran1,3, Jaydev K. Dave1, Ji-Bin Liu1, Christopher Hazard4, Colette 
Shaw1, Susan Shamimi-Noori1, Jonathan M. Fenkel5, Michael C. 
Soulen6, Chandra Sehgal6, Kirk Wallace4, Flemming Forsberg1; 
1Department of Radiology, Thomas Jefferson University, Philadel-
phia, PA; 2School of Biomedical Engineering, Sciences and Health 
Systems, Drexel University, Philadelphia, PA; 3Department of Elec-
trical and Computer Engineering, Drexel University, Philadelphia, 
PA; 4GE Global Research, Niskayuna, NY; 5Division of Gastro-
enterology & Hepatology, Thomas Jefferson University Hospital, 
Philadelphia, PA; 6Department of Radiology, University of Pennsyl-
vania, Philadelphia, PA
Background & Hypothesis Subharmonic aided pressure esti-
mation (SHAPE) is based on the inverse relationship between 
the subharmonic amplitude of contrast microbubbles (obtained 
by transmitting at the fundamental frequency fo and receiving 
at fo/2) and the ambient pressure . A noninvasive ultrasound 
based pressure estimation procedure would be a major devel-
opment in the diagnosis of portal hypertension and less inva-
sive than the current hepatic venous pressure gradient (HVPG) 
measurement . The hypothesis of this study was that portal vein 
pressures can be monitored and quantified noninvasively in 
humans using SHAPE, after optimizing waveforms in canines, 
and correlate to measured HVPG in patients undergoing a 
transjugular liver biopsy (TJLB) with HVPG measurement . Meth-
ods A Logiq 9 ultrasound scanner with a 4C curvi-linear probe 
(GE, Milwaukee, WI) was used to acquire radio frequency 
data . The SHAPE mode was set to transmit 4 cycle pulses at 
2 .5 MHz and receive subharmonic signals at 1 .25 MHz . The 
contrast agent Sonazoid (GE, Oslo, Norway) was infused at 
a rate of 0 .024 μL/kg/min . 8 different pulse waveforms (3 
narrowband and 5 broadband) were implemented and tested 
in vitro and in vivo in 3 canines . Selection of the best waveform 
for SHAPE was based on the decrease in the subharmonic 
signal amplitude with increasing ambient pressure and cor-
relation coefficients . Next, TJLB subjects were enrolled . Post 
TJLB, patients received an infusion of Sonazoid in recovery 
area, with sonographer blinded to HVPG results . An ROI within 
the portal vein was selected and an automated power con-

trol algorithm was initiated to determine the optimal acous-
tic output power for maximum SHAPE sensitivity . Cine loops 
were collected in triplicate, averaged and compared to the 
HVPG . Results A linear decrease in subharmonic amplitude 
with increased pressure was observed for all waveforms (r 
from -0 .77 to -0 .93; p<0 .001) in vitro . Data from 1 of the 3 
canines was eliminated for technical reasons, while the other 2 
produced similar results to those obtained in vitro (r from -0 .72 
to -0 .98; p<0 .01) . Overall, the broadband pulses performed 
better (p<0 .05) . Within the broadband group, the Gaussian 
windowed binomial filtered square wave was the most sensi-
tive . 53 TJLB subjects were studied (median age 60 ± 9, 60 .4% 
male) . The linear relationship between the SHAPE gradient and 
HVPG over the patient dataset showed a good correlation (r2 
= 0 .82) . Conclusion The Gaussian windowed binomial filtered 
square wave makes the SHAPE technique more sensitive to 
pressure estimation . Current results in this clinical trial indicate 
that SHAPE may be useful for non-invasive estimation of portal 
pressures .
Disclosures:
Jonathan M . Fenkel - Advisory Committees or Review Panels: Merck; Consulting: 
Gilead Pharmaceuticals, Bristol-Myers Squibb
Kirk Wallace - Employment: GE Global Research
Flemming Forsberg - Grant/Research Support: Siemens Medical Solutions, 
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2102
The clinical candidate MTL-CEBPA leads to significant 
reduction in ascites and improvement in overall survival 
in a CCl4-induced acute liver failure model. 
Vikash Reebye1, Jon Voutila2, David Blakey2, Robert Habib2, 
Onkaramurthy Mallappa3, Anjaneyulu Muragundla3, Aravindak-
shan Jayaprakash3, Hans E. Huber4, Pal Saetrom5, John Rossi6, 
Nagy Habib1; 1SURGERY, IMPERIAL COLLEGE LONDON, Lon-
don, United Kingdom; 2MiNA Therapeutics, London, United 
Kingdom; 3Syngene International Ltd,, Bangalore, India; 4BioTD 
Strategies, Lansdale, PA; 5Department of Cancer Research and 
Molecular Medicine, Norwegian University of Science and Tech-
nology, Trondheim, Norway; 6Department of Molecular and Cel-
lular Biology, Beckman Research Institute of City of Hope, City of 
Hope, Duarte, CA
Background: We have developed a small activating RNA, 
CEBPA-51, that upregulates the transcription factor CCATT/
enhancer binding protein alpha (C/EBP-α) and formulated it 
in SMARTICLES® (MTL-CEBPA) for liver delivery . MTL-CEBPA is 
currently in clinical trials in patients with liver cancer . Here we 
show long term treatment of MTL-CEBPA improves survival in a 
CCl4 model of acute liver failure . Methods: Liver fibrosis/acute 
failure was induced in Sprague Dawley rats by i .p . injection 
of CCl4 for 28 weeks . At week 8, rats (n=9) were treated 
with twice weekly i .v . of PBS or 1mg/kg MTL-CEBPA for 14 
weeks . Liver function parameters and the degree of ascites 
and overall survival was monitored . Results: After 4 weeks of 
MTL-CEBPA treatment, serum albumin (a direct target of C/
EBP-α) significantly increased (p<0 .05) and bilirubin levels sig-
nificantly decreased (p<0 .001) when compared to PBS . Liver 
toxicity and function: AST (50%), ALT (57%), prothrombin time 
(17%) and ammonia (42%) all showed significant improvement 
(% values) by week 14 when compared to PBS . All effects 
were maintained for 28 weeks . After 14 weeks of CCl4 treat-
ment 8/9 of the PBS group animals had very significant ascites 
compared to only 2/9 in the MTL-CEBPA treatment animals . In 
terms of overall survival, by week 28, 6/9 animals in the PBS 
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group were deceased vs just 1/9 animals in the MTL-CEBPA 
treated animals (p<0 .01) . Conclusion: MTL-CEBPA increases 
serum albumin and decreases serum bilirubin . This was accom-
panied by a significant reduction in serum liver enzymes and 
improvement in liver function . The levels of ascites were dra-
matically reduced and a significant improvement in overall 
survival was seen post treatment with MTL-CEBPA . These data 
strongly support exploring the clinical development of MTL-
CEBPA in liver failure .

MTL-CEBPA survival
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2103
Hepatic microcirculatory phenotype in aging: mildly 
dysfunctional in health but markedly deteriorated in 
chronic liver injury
Raquel Maeso-Diaz1,2, Marti Ortega-Ribera1, Anabel Fernan-
dez-Iglesias1, Leticia Muñoz3, Sergi Vila1, Agustin Albillos3, Juan 
Carlos Garcia-Pagan1,2, Jaime Bosch1,2, Jordi Gracia-Sancho1; 
1Barcelona Hepatic Hemodynamic Lab, IDIBAPS Biomedical 
Research Institute & CIBEREHD, Barcelona, Spain; 2University of 
Barcelona Medical School, Barcelona, Spain; 3Hospital Ramón y 
Cajal - IRYCIS - Universidad de Alcalá - CIBEREHD, Madrid, Spain
Background & Aims: Increased life expectancy in developed 
countries in the last decades has increased mean age of 
patients with chronic liver diseases (CLD) . In this population, 
CLD may have worse prognosis . Previous studies evaluated 
the role of hepatic sinusoid in the pathophysiology of cirrhosis 
in young individuals, but the impact of aging on liver vascular 
biology remains totally unknown . We aimed at characterizing 
the hepatic microvasculature in healthy and cirrhotic aged rats . 

Methods: The study included 4 groups of Wistar rats (n=10 
per group): 1) healthy young (3-month old), 2) healthy aged 
(20-mo), 3) CCl4-cirrhotic young, and 4) CCl4-cirrhotic aged . 
Liver microcirculatory phenotype and function was assessed 
by means of hemodynamic studies (portal pressure-PP, portal 
blood flow-PBF, hepatic vascular resistance-HVR) and molec-
ular data: sinusoidal phenotype markers in liver tissue and in 
freshly isolated liver sinusoidal endothelial cells (LSEC) and 
hepatic stellate cells (HSC) . Results: Healthy aging: when 
compared to young animals, old rats exhibited a significant 
increase in HVR (+53%) and a marked reduction in liver per-
fusion (-31% in PBF), without changes in PP . Mechanisms of 
increased HVR included endothelial dysfunction (-50% eNOS, 
-51% NO bioavailability) and significant activation of HSC 
(+66% αSMA and +57% cellular oxidative stress) . Moreover, 
hepatocytes became dysfunctional as demonstrated by defi-
cient bile flow (-56%) and marked deregulation in differenti-
ation markers (-14% HNF4α, -34% Slc22a1, -22% Abcc2, 
and +213% Abcc3) . Cirrhosis in aging: when compared to 
young cirrhotic rats, aged animals with cirrhosis exhibited 
global exacerbation of the disease, demonstrated by more 
severe portal hypertension (PP +22%), enhanced fibrogenesis 
(fibrotic content +63%), HSC over-activation (+118% α-SMA 
and +72% RhoK activity), and marked depletion of the vaso-
protective KLF2-SIRT1 pathway (-90% KLF2 and -70% SIRT1) . 
Additionally, hepatocytes from old cirrhotic rats showed fur-
ther functional deterioration (-82% HNF4α, -59% Slc22a1, 
and -72% Abcc2) . All p<0 .05 . Conclusions: The present study 
demonstrates for the first time that aging is accompanied by 
significant liver sinusoidal de-regulation that in the setting of 
chronic liver injury leads to a more severe disease . Consid-
ering the increasing age of many patients with cirrhosis, we 
propose that using closer to real-life models to investigate the 
pathophysiology of cirrhosis may allow the development of 
more reliable therapeutic strategies .
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2104
Serum Creatinine for Given MELD Score Impacts Out-
comes After Transjugular Intrahepatic Portosystemic 
Shunt
Tom D. Catron1, Sherwin S. Chiu2, Sanghun Kim2, Ahmed K. 
Abdel Aal3, Ashwani Singal2; 1Tinsley Harrison Internal Medicine 
Residency Program, University of Alabama at Birmingham, Bir-
mingham, AL; 2Gastroenterology and Hepatology, University of 
Alabama at Birmingham, Birmingham, AL; 3Radiology, University 
of Alabama at Birmingham, Birmingham, AL
Background and Aim: MELD score predicts outcomes after tran-
sjugular intrahepatic portosystemic shunt (TIPSS) . Data are lim-
ited on the impact of serum creatinine (Cr) for a given MELD on 
post-TIPSS outcomes . Methods: Medical charts of patients with 
cirrhosis receiving TIPSS (08/05 to 09/15) were reviewed to 
collect data on patient demographics, MELD labs at or within 
month prior to TIPSS, indication for TIPSS, and 90 d survival 
after TIPSS . Study population stratified to MELD <15 or ≥15, 
with each group stratified for Cr to <1 .5 and ≥ 1 .5 mg/dL . 
Kaplan-Meier curves generated for 90 d mortality for four 
strata . Logistic regression model built to determine impact of Cr 
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for a given MELD on 90 d mortality . Results expressed as odds 
ratios (OR) with 95% confidence intervals (CI) . Results: Of 272 
patients analyzed with available data, 195 with MELD<15 
(median MELD 10) compared to 77 with MELD ≥15 (median 
MELD 20) differed for males (60 vs . 70%, P=0 .002), Cauca-
sian race (85 VS . 62%, p=0 .003), and emergent bleeding 
indication for TIPSS (23 vs . 40%, P=0 .009) . Within each MELD 
group, patients with Cr <1 .5 or ≥ 1 .5 differed for age (56±10 
vs . 60±7; P<0 .0001) and ascites indication for TIPSS (40 vs . 
65%; P=0 .001) . 52 (19%) patients died within 90 d of TIPSS, 
higher at MELD ≥15 compared to <15 (36 .4 vs . 12 .3%, Log 
Rank P<0 .0001) . Mortality for MELD<15 Cr<1 .5 (n=184), 
MELD<15 Cr≥1 .5 (n=11), MELD≥15 Cr<1 .5 (n=44) and 
MELD≥ 15 Cr ≥1 .5 (n=33) was 11 .4, 27 .3, 31 .8, and 42 .4% 
respectively; Log Rank P<0 .0001 (Figure 1) . Odds for 90 d 
mortality were 4 fold higher at MELD≥15 Cr≥1 .5 compared 
to MELD<15 Cr<1 .5 (4 .04 [1 .63-10 .0]) . Other predictors 
were black race (4 .14 [1 .42-12 .03]) and emergent bleed-
ing vs . refractory ascites indication (2 .99 [1 .38-6 .50]) . Con-
clusion: Serum creatinine impacts TIPSS outcome for a given 
MELD . Patients with MELD≥15 and Cr≥1 .5 should be carefully 
selected given high mortality risk after TIPSS .

Disclosures:
Ahmed K . Abdel Aal - Consulting: Bard, Baxter healthcare, Boston Scientific, St 
Jude Medical
The following people have nothing to disclose: Tom D . Catron, Sherwin S . Chiu, 
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2105
L-Isoleucine independently regulates protein synthesis 
and mitochondrial respiration in skeletal muscle cells 
during hyperammonemia
Avinash Kumar2, Gangarao Davuluri2, Julie H. Rennison2, Arthur 
J. McCullough1, Srinivasan Dasarathy1,2; 1Department Of Gas-
troenterology and Hepatology, Cleveland Clinic, Cleveland, OH; 
2Pathobiology, Cleveland Clinic, Cleveland, OH
Background: Sarcopenia is the major complication of cirrhosis 
with no effective therapies . We have shown that hyperam-
monemia is mediator of the liver muscle axis . Skeletal muscle 
ammonia disposal via cataplerosis of α-ketoglutarate (αKG) 
is a major metabolic pathway in cirrhosis . We and others 
have observed skeletal muscle mitochondrial dysfunction and 
impaired proteostasis (protein homeostasis) during hyperam-
monemia . Of the amino acids, L-isoleucine (ILE) provides both 
acetyl CoA as a fuel for mitochondrial oxidation and succinyl 
CoA as an anaplerotic substrate . We therefore hypothesized 
that ILE supplementation will reverse mitochondrial dysfunction 
and induce adaptive proteostasis during hyperammonemia . 

Methods: Differentiated murine C2C12 myotubes exposed to 
10mM ammonium acetate (AmAc), ILE, and AmAc+ILE for 24 
h were compared with untreated control (CTL) cells . Protein 
synthesis was quantified by puromycin incorporation . Leucine 
(LEU) and valine (VAL) supplements were used as controls . Pro-
teostasis was quantified by quantifying expression of mTOR, its 
target signaling proteins, global repressor of protein synthesis 
eIF2α and autophagy marker LC3 expression by immunoblots . 
we quantified mitochondrial respiration in myotubes by mea-
suring oxygen consumption using high-resolution respirometry 
in the basal state of intact cells and in response to specific 
substrates for the electron transport chain complex (ETCC; pyru-
vate for complex I, succinate for complex II, TMPD for complex 
III) and inhibitors of each of the ETCC (rotenone for complex I, 
oligomycin for ATP synthetase, FCCP for uncoupling oxidative 
phosphorylation, antimycin A for Complex III) . All experiments 
were done at least in quadruplicate . Result: Impaired skele-
tal muscle protein synthesis induced by AmAc was reversed 
by ILE in a time and concentration dependent manner with 
the maximum rescue with 5mM ILE supplementation for 6h . 
Only LEU but not VAL reversed ammonia induced impaired 
protein synthesis . Impaired protein synthesis during hyperam-
monemia was accompanied by increased phosphorylation of 
translational regulator, eIF2α, and impaired mTORC1 signal-
ing, which were both reversed by ILE . Surprisingly, hyperam-
monemia induced increased autophagy was not reversed by 
ILE . Ammonia induced increased ROS in myotubes and ILE 
supplementation did not lower ROS . Basal mitochondrial respi-
ration and maximum respiratory capacity were decreased by 
AmAc and reversed by ILE . Substrate and inhibitor studies on 
ETCC function showed that AmAc impaired Complex I function 
that was reversed by ILE . Conclusion: ILE is a novel therapeutic 
molecule to reverse sarcopenia and mitochondrial dysfunction 
in cirrhosis .
Disclosures:
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2106
Changes in Antimicrobial Susceptibility of Fecal Bacteria 
During Rifaximin Treatment for the Prevention of Overt 
Hepatic Encephalopathy (HE) Recurrence
Herbert L. DuPont1,2, Steven L. Flamm3, Ray A. Wolf4, Arun J. 
Sanyal5,6; 1University of Texas School of Public Health and Medi-
cal School, Houston, TX; 2Kelsey Research Foundation, and Baylor 
College of Medicine, Houston, TX; 3Northwestern University Fein-
berg School of Medicine, Chicago, IL; 4Salix Pharmaceuticals, 
Raleigh, NC; 5Virginia Commonwealth University, Richmond, VA; 
6McGuire VA Medical Center, Richmond, VA
Background: Rifaximin is an oral nonsystemic antibiotic 
approved for the prevention of overt HE recurrence in adults . 
Aim: To assess the impact of rifaximin on antibiotic susceptibil-
ity of stool bacteria . Methods: Adults with cirrhosis and recur-
rent overt HE in remission received rifaximin 550 mg twice 
daily (BID) with or without lactulose for 6 months in a random-
ized, open-label study . All patients provided stool samples at 
baseline and end of treatment (EOT) and samples at select 
sites were included in the stool microbiota analysis . Bacteria 
were cultured using standard techniques; susceptibility to 11 
antibiotics, depending on bacteria, was tested by broth or 
agar dilution methods; and minimum inhibitory concentrations 
(MIC) were determined . Results: The current study included 
64 patients (rifaximin, n=31; rifaximin plus lactulose, n=33) . 
Baseline characteristics were comparable between groups . 
Identified bacterial families were Enterobacteriaceae (36 .2%), 
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Enterococcaceae (27 .7%), and Bacteroidaceae (25 .5%), 
Staphylococcaceae (7 .2%), and Clostridiaceae (3 .5%) . Anti-
biotic susceptibility did not differ substantially from baseline to 
EOT in both groups for the 2 most common bacterial families 
(Table) . Clostridiaceae only had 1 isolate of Clostridium dif-
ficile identified at EOT in each group and MIC50 and MIC90 
were not determined . Most MIC50 values for rifampin and 
rifaximin increased from baseline to EOT after rifaximin treat-
ment in both groups, while cross-resistance to other antibiotics 
rarely developed . Conclusions: Rifaximin or rifaximin plus lac-
tulose did not substantially alter susceptibility of stool bacteria 
to non-rifamycin antibiotics . Some increases in susceptibility 
profiles were observed, but the clinical relevance appeared to 
be minimal.

Antibiotic Susceptibility of Select Stool Bacterial Isolates

*MIC values reported are for piperacillin; tazobactam concentra-
tions remained constant at 4 μg/mL at all dilutions .
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2107
Hypoxia leads to ligand independent activation and 
nuclear translocation of the mineralocorticoid receptor 
(MR) in hepatocytes – a mechanism explaining lower 
hepatic MR expression in cirrhosis
Anja Wolf, Stefanie Hammer, Sabine Pohl, Sigrid Mildenberger, 
Sindy Rabe, Michael Gekle, Barbara Schreier, Alexander Zip-
prich; Martin-Luther-University Halle-Wittenberg, Halle, Germany
Background & aims: Concentration of aldosterone are increased 
in cirrhosis and MR blockers are used in the treatment of cirrho-
sis . MR is expressed in the liver but its pathophysiological role 

in fibrosis and cirrhosis is unclear . In other organs, higher con-
centrations of aldosterone and an inflammatory milieu could 
activate the MR leading to development of fibrosis . The aim 
of the study was to investigate the role of the MR in the devel-
opment of cirrhosis . Methods: MR expression, plasma aldoste-
rone, electrolyte levels and marker gene expression (fibrosis, 
inflammation) were analyzed in homogenized whole liver and 
isolated liver cells, i .e . hepatic stellate cells (HSC), hepato-
cytes and sinusoidal endothelial cells (LSEC) from CCl4-treated 
rats to different time points (fibrosis, cirrhosis without ascites, 
cirrhosis with ascites) . Primary rat hepatocytes and cell lines 
were treated with cytokines and hypoxia . MR expression, sub-
cellular distribution and marker gene expression for hypoxia 
were analyzed . Results: Fibrosis and cirrhosis led to higher 
blood plasma aldosterone levels without changes in Na/K-Ra-
tio . In normal livers the main cell type expressing the MR were 
hepatocytes . HSC and LSEC in normal and CCl4-treated rats 
showed no MR expression . In cirrhosis MR-mRNA and -protein 
was reduced in both, liver and hepatocytes . Down-regulation 
of MR was higher in hypoxic areas in normal and even more 
pronounced in cirrhotic livers . In these areas the remaining 
MR was mainly localized in the nuclei, indicating aldosterone 
independent activation followed by degradation . In vitro, this 
effect could be reproduced by incubation of hepatocytes under 
hypoxic conditions without aldosterone . Conclusion: MR in the 
liver is mainly expressed in hepatocytes and down regulated 
in cirrhosis on mRNA and protein level . We show for the first 
time in cirrhosis that hypoxia leads to a ligand independent 
activation of the MR with subsequent nuclear translocation and 
transcriptional activation .
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2108
Hyperammonemia induces a novel maladaptive cellular 
stress response and impaired proteostasis resulting in 
sarcopenia
Gangarao Davuluri2, Dawid Krokowski3, Bo-Jhih Guan3, Avinash 
Kumar2, Maria Hatzoglou3, Srinivasan Dasarathy1; 1Department 
Of Gastroenterology and Hepatology, Cleveland Clinic, Cleve-
land, OH; 2Pathobiology, Cleveland Clinic, Cleveland, OH; 
3Genetics and Genome Sciences, Case Western Reserve Univer-
sity, Cleveland, OH
Background . Hyperammonemia is a mediator of the liver-mus-
cle axis . We and others have shown that ammonia causes 
severe perturbations in protein homeostasis or proteostasis 
with impaired protein synthesis and increased autophagy . 
During cellular stress, impaired protein synthesis is mediated 
by phosphorylation of translational regulator, eIF2α (eIF2α–P) 
via activation of one of its kinases in a context dependent 
manner (GCN2- amino acid deficiency, PERK- ER stress, PKR 
double stranded RNA) . Translational recovery is mediated via 
an integrated stress response (ISR) with preferential translation 
of ATF4 that induces GADD34, a regulatory subunit of protein 
phosphatase 1 that dephosphorylates eIF2α-P . We identified 
a novel hyperammonemic stress response (HASR) that causes 
impaired proteostasis and sarcopenia . Methods . Skeletal mus-
cle from human cirrhotics and the hyperammonemic portaca-
val anastomosis rat were used for in vivo studies . Molecular 
dissection of HASR was performed in differentiated myotubes 
and mouse embryonic fibroblasts (MEF) from GCN2-/-, PERK-/-, 
PKR-/- mice . Cells were exposed to either ammonium acetate 
(10mM) or leucine (5mM) or a combination for different times 
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and were compared with untreated cells . Phosphorylation of 
GCN2, eIF2α, mTOR and its target proteins, were quantified 
by immunoblots . Adaptive ISR was determined by immuno-
blots for ATF4 and GADD34 . Leu transporter (SLC7A5) was 
quantified by RTPCR . Leu uptake was measured and amino 
acid concentrations quantified using HPLC . Protein synthesis 
was quantified by 3H Phe uptake and puromycin incorpora-
tion .Results . eIF2α kinase GCN2 was activated and mTORC1 
signaling impaired in skeletal muscle from cirrhotic patients 
and PCA rats . Ammonia resulted in GCN2 mediated persistent 
eIF2α-P and impaired mTORC1 signaling both of which inhibits 
protein synthesis in myotubes . Depletion of GCN2 and use 
of mTORC1 inhibitor, torin showed that hyperammonemia 
resulted in impaired GCN2 and mTORC1 and depletion of 
GCN2 rescued impaired mTORC1 signaling by ammonia . 
Adaptation to ammonia-induced stress did not involve trans-
lational reprogramming by activation transcription factor 4 
(ATF4) dependent induction of the eIF2α-P phosphatase subunit 
GADD34 . Despite increased cellular levels, Leu supplementa-
tion reversed ammonia induced molecular and proteostasis 
disturbances . Ammonia enhanced mitochondrial sequestration 
of Leu that can explain GCN2 activation despite elevated Leu 
in tissue . Conclusions . Hyperammonemia induces a unique 
cellular response reminiscent of amino acid starvation but lacks 
the adaptive ATF4 dependent integrated stress response (ISR) 
but proteostasis is restored by Leu supplementation .
Disclosures:
The following people have nothing to disclose: Gangarao Davuluri, Dawid Kro-
kowski, Bo-Jhih Guan, Avinash Kumar, Maria Hatzoglou, Srinivasan Dasarathy

2109
The Multikinase-Inhibitor Regorafenib Improves Portal 
Hypertension In Presence And Absence Of Cirrhosis In 
Rats
Frank E. Uschner, Ivelina Nikolova, Sabine Klein, Robert Schierwa-
gen, Christian P. Strassburg, Jonel Trebicka; Internal Medicine I, 
University Hospital Bonn, Bonn, Germany
Background and Aims: In liver cirrhosis, activation of contrac-
tile myofibroblasts augments hepatic resistance and leads to 
splanchnic hyperperfusion . Dysregulation of vascular tone, as 
well as intra- and extrahepatic angiogenesis exacerbate por-
tal hypertension . This dysbalance is due to an activation of 
Rho-kinase in the liver and defective Rho-kinase signaling in 
the splanchnic system . The aim of our study was to investi-
gate the acute and long-term effects of the multikinase inhibitor 
Regorafenib on liver cirrhosis and on splanchnic angiogenesis 
in portal hypertension . Methods: Cirrhotic and non-cirrhotic 
portal hypertension was either induced by bile duct liga-
tion (BDL) or partial portal vein ligation (PPVL) in rats . Rego-
rafenib was administered acutely (10mg/kg BW; 30mg/kg 
BW) and chronicly (30mg/kg/d; 14d) . Portal pressure (PP) 
and systemic hemodynamics were measured in vivo using the 
coloured microspheres technique . In vivo angiogenesis assay 
was performed by matrigel implantation and staining for peri-
cyte and endothelial cell markers . Standard molecular meth-
ods assessed mRNA levels and protein expression in liver and 
vessel samples . Results: Regorafenib reduced the portal pres-
sure in all treated BDL and PPVL rats . Regorafenib decreased 
hepatic vascular resistance in BDL rats and increased splanch-
nic vascular resistance in BDL and PPVL rats . In BDL livers, 
Regorafenib reduced expression of Rho-kinase signaling and 
induced eNOS expression compared to placebo, but not in 
PPVL model . By contrast, Regorafenib increased Rho-kinase 
levels in splanchnic BDL and PPVL vessels . Endothelial cell and 
pericyte migration, as a marker for angiogenesis, was reduced 

in matrigel of Regorafenib treated BDL and PPVL rats compared 
to placebo-treated animals . In parallel, Regorafenib admin-
istration significantly reduced mesenteric shunt flow in both 
models of portal hypertension compared to placebo . Despite 
the activation of Rho-kinase, reduction of angiogenesis was 
due to an inhibition of VEGF-R and PDGF-R in splanchnic tissue 
of BDL and PPVL rats treated with Regorafenib . Conclusions: 
Regorafenib restores the vasoactive balance in portal hyperten-
sion and might be an option in the treatment of humans with 
portal hypertension
Disclosures:
Christian P . Strassburg - Advisory Committees or Review Panels: Novartis, Roche; 
Speaking and Teaching: Novartis, Merz, MSD, Falk Pharma, BMS, Abbvie
The following people have nothing to disclose: Frank E . Uschner, Ivelina 
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2110
Antioxidant attenuates hyperdynamic circulation by 
mitigating mesenteric inflammation and nitric oxide 
production in cirrhotic rats
Hongqun Liu, Samuel S. Lee; Liver Unit, University of Calgary, 
Calgary, AB, Canada
Background/Aim: Hyperdynamic circulation is a major 
pathophysiologic phenomenon in cirrhosis . It is associated 
with splanchnic vascular dysfunction, inflammation, elevated 
oxidative stress and nitric oxide (NO) production . We and 
others previously reported that the antioxidant, N-acetylcyste-
ine (NAC), alleviates oxidative stress and prevents hyperdy-
namic circulation in rats with portal hypertension . However, 
the mechanism is not clear . We thus aimed to evaluate the 
effect of NAC on mean arterial pressure (MAP), mesenteric 
macrophage infiltration, NO concentration in portal vein and 
the contractile response of mesenteric veins to norepinephrine 
(NE) . Methods: Two sets of rats were used, one for structural 
changes and another for the functional study . Cirrhotic model 
was induced by bile duct ligation (BDL) . There were 4 groups 
(n=6 each group) in each set: BDL; BDL plus antioxidant (NAC, 
150 mg/kg/d); sham operation and sham plus NAC . Four 
weeks after BDL, rats were sacrificed; blood from portal vein 
and the mesenteric tissue were collected . Macrophages were 
detected by immunohistochemistry; total serum NO was mea-
sured by ELISA . MAP and mesenteric vein response to NE 
(10-6 M) were measured . The mesenteric vein was visualized 
with FITC-labelled dextran and the maximal contractile velocity 
was measured by intravital microscopy . Results: mesenteric 
macrophages were significantly increased in cirrhotic rats com-
pared with sham controls (29 .5 ± 5 .3/field vs 2 .6 ± 0 .6/field, 
magnification x100, p<0 .01) . NAC significantly decreased 
macrophage density in cirrhotic rats (29 .5 ± 5 .3/field vs 8 .5 
± 2 .4/field, p<0 .01), but had no effect in sham rats . Total 
serum NO concentration was significantly increased in BDL rats 
compared with sham controls (213 ± 36 μmol/L vs 40 ± 10 
μmol/L, p<0 .01); NAC significantly decreased serum total NO 
(213 ± 36 μmol/L vs 103 ± 19 μmol/L, p<0 .01), but did not 
affect sham controls . The maximal contractile velocity of mes-
enteric vein in response to NE in cirrhotic rats was significantly 
reduced compared with sham controls (5 .1 ± 1 .4 μm/s vs 7 .8 
± 1 .9μm/s, p<0 .05) . NAC significantly increased the maxi-
mal contractile velocity (5 .1 ± 1 .4 μm/s vs 7 .1 ± 1 .79μm/s, 
p<0 .05) in cirrhotic rats, but did not affect sham controls . The 
baseline MAP in cirrhotic rats was significantly decreased, and 
this was increased by NAC only in the cirrhotic rats . Conclu-
sion: The hyperdynamic circulation in cirrhotic rats is related 
to an inflammatory phenotype . Mesenteric inflammation, oxi-
dative/nitrosative stress and vasculature contractile reactivity 
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play important pathogenic roles in hyperdynamic circulation 
in cirrhotic rats .
Disclosures:
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2111
Evaluation of Splenic Function in patients with Cirrhosis 
through observation of erythocytes with D.I.C. Micros-
copy
Lamprini Kirkineska1,2, Vasileios Perifanis1,3, Stamata Georga1,2, 
Aristea-Lia Bellou1,2, Sotirios Anastasiadis1,2, Efstratios Mora-
lidis1,2, Georgios Arsos1,2, Themistoklis G. Vasileiadis1,2; 1Medical 
School, Aristotle University, Thessaloniki, Greece; 2Papageorgiou 
Hospital, Thessaloniki, Greece; 3AXEPA hospital, Thessaloniki, 
Greece
Background-purpose:Spleen is an important site of production 
of IgM antibodies and opsonins (such as tuftsin and proper-
din) against encapsulated microorganisms . Splenic dysfunction 
(hyposplenism) leads to increased risk of fulminant sepsis due to 
bacteraemia caused by organisms such as Pneumococcus and 
Meningococcus . Although hypersplenism is often encountered 
in cirrhosis, the degree of hyposplenism (in terms of splenic 
function) is yet to be determined . Our purpose is to determine 
any possible correlation between cirrhosis and hyposplenism 
and to emphasise the clinical significance of this (increased 
risk of life-threatening infections) . Methods: We counted the 
PITS (cavities) in the surface of patients’ erythocytes through a 
technique called Differential Interference Contrast Microscopy 
(D .I .C .) which requires special equipment (Nomarski prism and 
lens) attached to an optical microscope . Pits appear as bright 
peripheral deformities  .They consist of various particles not 
being removed by the spleen due to dysfunction . A percent-
age of up to 4% of pitted erythrocytes is encountered in nor-
mal individuals, and this limit was considered as a cut-off for 
occurence of hyposplenism . The measurements were obtained 
by two different observers .A number of at least 1000 erytho-
cytes for every sample was examined and photographs were 
taken through a camera attached to the microscope . Results: 
43 patients were studied (72% male) . Viral hepatitis, alcohol 
abuse, mixed (viral and alcohol abuse or other), autoimmune 
hepatitis and NASH, were, in descending order, the leading 
causes of cirrhosis .`18 Patients had a Child-Pugh Score Grade 
A (42%), 18 patients had Grade B (42%) and 7 patients had 
Grade C (16%) . Pitted erythrocytes > 4% were encountered 
in 25 out of 43 patients (58%) .The results were positive in 
55% of Grade A patients, 50% of Grade B patients and 86% 
of Grade C patients . The percentage of pitted ereythrocytes 
was also significantly higher in alcoholoc cirrhosis (80%), 
Three patiens (Grade C) presented with counts higher than 
12%, indicative of severe hyposplenism correlated with risk of 
life-threatening infections .One of them died, possibly due to 
bacteraemia . Conclusions:Hyposplenism (evaluated with D .I .C . 
microscopy), is encountered in a high percentage in cirrhotic 
patients (58%) . Hyposplenism is more frequent in case of alco-
hol abuse,whereas it can be more prominent in patients with 
Grade C ( Child-Pugh Score) . Splenic dysfunction might lead 
to increased risk of fulminant sepsis, and physicians should be 
aware of this fact, and proceed to measures in order to prevent 
serious infection in patiens with cirrhosis(vaccinations, antibi-
otic prophylaxis etc .) .
Disclosures:

Themistoklis G . Vasileiadis - Advisory Committees or Review Panels: GILEAD, 
BMS; Grant/Research Support: ABBVIE
The following people have nothing to disclose: Lamprini Kirkineska, Vasileios 
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2112
Bowel wall thickness and elasticity, Intestinal Permeabil-
ity and Serum Inflammatory Mediators in Patients with 
Decompensated Liver Cirrhosis
Sang Hyuk Lee1, Byung Ik Kim1, Nam Hee Kim1, Hong Joo Kim1, 
Yong Kyun Cho1, Woo Kyu Jeon1, Heon-Ju Kwon2; 1Internal 
Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University 
School of Medicine, Seoul, Korea (the Republic of); 2Radiology, 
Kangbuk Samsung Hospital, Sungkyunkwan University School of 
Medicine, Seoul, Korea (the Republic of)
Background: Liver cirrhosis (LC) presents various clinical 
courses and complications . Some patients experience stable 
courses, while the others suffer fatal complications . These 
clinical varieties are not explainable only by hepatitis virus 
concentration . Patients in LC have increased bowel wall thick-
ness and intestinal permeability (IP) . Increased IP promotes 
absorption of endotoxin through gut barrier and it invades liver 
by portal system . Invaded endotoxin stimulates secretion of 
inflammatory mediators, such as tumor necrosis factor (TNF) or 
interleukin (IL), and these cytokines may aggravate the degree 
of cirrhosis . This study’s purpose is to identify alteration of 
bowel wall and assess IP and serum inflammatory mediators 
in patients with decompensated LC . Additionally, we studied 
the difference of these outcomes between Child B and C, and 
the relationship between bowel wall change and IP, cytokines 
in patients with LC . Methods: We enrolled 20 Child B and 
15 Child C patients with LC and 20 healthy volunteers as 
healthy control (HC) . Abdominal ultrasound examinations were 
evaluated for bowel wall thickness and elasticity in ascend-
ing colon and terminal ileum . IP was measured using the dual 
sugar absorption test of lactulose and mannitol, and the results 
were expressed as ratio . TNF-α and IL-10 were tested from 
blood samples . We performed all analyses using nonparamet-
ric tests including the Mann-Whitney U test to compare these 
outcomes between patients with LC and HC, and the results 
expressed as medians . Results: Thirty-five patients (25 male, 
71 .4%) with a mean age of 54 .7±2 .3 years were enrolled . 
Ascending colon wall elasticity (kPa) was decreased (LC vs 
HC = 10 .9 vs 20 .4, p= .048) . Terminal ileum wall thickness 
(mm) was increased (4 .2 vs 1 .9, p< .001) . IP ratio was higher 
(0 .22 vs 0 .17, p< .001) . Inflammatory mediators, TNF-α (pg/
mL) and IL-10 (pg/mL), were increased (23 .6 vs 13 .5, p< .001; 
16 .8 vs 8 .8, p= .005) . However, no significant difference was 
seen in these outcomes among Child classes . In patients with 
LC, bowel wall thickness and elasticity did not correlate with IP 
ratio and cytokines . Conclusions: Patients with decompensated 
LC have thickened bowel wall and decreased its elasticity . Fur-
thermore, IP and inflammatory mediators were increased . We 
suggest that bowel wall change in LC may be caused by hemo-
dynamic change due to portal hypertension, and altered bowel 
wall may affect gut barrier system . Therefore increased IP may 
have absorbed more endotoxin, which stimulates secretion of 
inflammatory mediators . These cytokines may contribute vari-
ous clinical complications in patients with decompensated LC .
Disclosures:
The following people have nothing to disclose: Sang Hyuk Lee, Byung Ik Kim, 
Nam Hee Kim, Hong Joo Kim, Yong Kyun Cho, Woo Kyu Jeon, Heon-Ju Kwon
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LB-1
Cenicriviroc  placebo for the treatment of non-alcoholic 
steatohepatitis with liver fibrosis: Results from the Year 
1 primary analysis of the Phase 2b CENTAUR study 
Arun J. Sanyal1, Vlad Ratziu2, Stephen Harrison3, Manal F. 
Abdelmalek4, Guruprasad P. Aithal5, Juan Caballeria6, Sven M. 
Francque7, Geoffrey C. Farrell8, Kris V. Kowdley9, Antonio Craxì10, 
Krzysztof. Simon11,12, Laurent Fischer13, Liza Melchor-Khan13, Jef-
frey Vest14, Brian L. Wiens13, Pamela Vig13, Star Seyedkazemi13, 
Zachary D. Goodman15, Vincent W. Wong16, Rohit Loomba17,18, 
Frank Tacke19, Scott L. Friedman20, Eric Lefebvre13; 1Department 
of Gastroenterology, Virginia Commonwealth University, Rich-
mond, VA; 2Hôpital Pitié Salpêtrière and Université Pierre et Marie 
Curie, Paris, France; 3Pinnacle Clinical Research, San Antonio, 
TX; 4Division of Gastroenterology & Hepatology, Department of 
Medicine, Duke University, Durham, NC; 5National Institute for 
Health Research (NIHR), Nottingham Digestive Diseases Biomedi-
cal Research Unit, Nottingham University Hospitals NHS Trust and 
University of Nottingham, Nottingham, United Kingdom; 6Liver 
Unit, Hospital Clinic, Institut d’Investigacions Biomèdiques August 
Pi i Sunyer (IDIBAPS), Centro de Investigación en Red de Enfer-
medades Hepáticas y Digestivas (CIBERehd), Barcelona, Spain; 
7Gastroenterology and Hepatology, Antwerp University Hospital, 
University of Antwerp, Antwerp, Belgium; 8Liver Research Group, 
Australian National University Medical School at the Canberra 
Hospital, Canberra, ACT, Australia; 9Liver Care Network, Swedish 
Medical Center, Seattle, WA; 10Department of Gastroenterology, 
DiBiMIS, University of Palermo, Palermo, Italy; 11Division of Infec-
tious Diseases and Hepatology, Faculty of Medicine and Dentistry, 
Wroclaw Medical University, Wroclaw, Poland; 12Department 
of Infectious Diseases, J. Gromkowski Provincial Specialist Hos-
pital, Wroclaw, Poland; 13Tobira Therapeutics, Inc., South San 
Francisco, CA; 14Medpace, Inc., Cincinnati, OH; 15Center for 
Liver Diseases, Inova Fairfax Medical Campus, Falls Church, VA; 
16Department of Medicine and Therapeutics, The Chinese Univer-
sity of Hong Kong, Hong Kong, Hong Kong; 17Division of Gastro-
enterology, Department of Medicine, University of California at 
San Diego, La Jolla, CA; 18NAFLD Research Center, Department 
of Medicine, University of California at San Diego, La Jolla, CA; 
19Department of Medicine III, University Hospital Aachen, Aachen, 
Germany; 20Division of Liver Diseases, Icahn School of Medicine 
at Mount Sinai, New York, NY
Background: Cenicriviroc (CVC), an oral chemokine receptor 
CCR2/5 antagonist, has potent anti-inflammatory and anti-
fibrotic activity in animal models of acute and chronic liver 
diseases. Its efficacy and safety as a treatment for non-alcoholic 
steatohepatitis (NASH) and liver fibrosis are being evaluated 
in adults at increased risk of progression to cirrhosis (CEN-
TAUR; NCT02217475). Methods: Phase 2b, randomized, 
double-blind, placebo-controlled, ongoing 2-year multinational 
study; primary analysis at Year 1. Subjects with histologically 
defined NASH, a non-alcoholic fatty liver disease activity score 
(NAS) ≥4, liver fibrosis (stages 1–3 NASH CRN), and diabe-
tes or metabolic syndrome (MetS) were randomized to CVC 
150 mg QD or placebo. NAS, resolution of steatohepatitis, 
and fibrosis stage were assessed on Year 1 liver biopsies. 
Markers of systemic inflammation, treatment-emergent adverse 
events (TEAEs), and laboratory abnormalities were evaluated. 
Results: 289 subjects were randomized: 53% female; 52% 
diabetes; 72% MetS; 74% NAS ≥5; 67% fibrosis stage 2–3. 
Mean BMI (SD) was 34 kg/m2 (6.5). A similar proportion in 
each group achieved the NAS and resolution of steatohepatitis 
endpoints (Table). Improvement in fibrosis by ≥1 stage and 
no worsening of steatohepatitis was obtained in significantly 
more CVC-treated subjects than placebo overall (p=0.023) 
and in subgroups with histologically advanced disease char-

acteristics. Improvement in fibrosis by 2 stages was observed 
in 11 subjects (8 CVC; 3 placebo). Seven subjects progressed 
to cirrhosis (2 CVC; 5 placebo). IL-6, hs-CRP, and fibrinogen 
levels were significantly decreased with CVC vs. placebo. 
Drug-related, clinical TEAEs of Grade ≥2 severity occurring in 
≥2% of subjects were fatigue (2.8%) and diarrhea (2.1%) for 
CVC; headache (3.5%) for placebo. There were no differences 
in laboratory abnormalities or premature discontinuations 
between CVC and placebo. Conclusions: In the ITT population, 
CVC was well tolerated and resulted in twice as many subjects 
achieving ≥1 stage improvement in fibrosis and no worsening 
of steatohepatitis vs. placebo, after only 1 year of treatment. 
Importantly, greater treatment benefits were observed in sub-
jects with higher disease activity and stage.
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Validation of mir-34a, mir-122 and mir-200a as bio-
markers for identification of NASH patients eligible for 
treatment.
Sven M. Francque1, Vlad Ratziu2,3, Stephen Harrison4, Quen-
tin M. Anstee5, Pierre Bedossa6, Genevieve Cordonnier7, John 
Brozek7, Fouad Ben Sudrik7, Dean W. Hum7, Sophie Megnien7, 
Alice Roudot7, Bart Staels8, Rémy Hanf7, Raphael Darteil7, Arun 
J. Sanyal9; 1Antwerp University, Antwerp, Belgium; 2Hepatology, 
Hopital Pitie Salpetriere, Paris, France; 3Institute of cardiometabo-
lism and Nutrition, Paris, France; 4University of Oxford, Oxford, 
United Kingdom; 5Institute of Cellular Medicine, Faculty of Medi-
cal Sciences, Newcastle University, Newcastle upon Tyne, United 
Kingdom; 6Department of Pathology, Hopital Beujon, Clichy, 
France; 7GENFIT, Loos, France; 8INSERM U1011, European Insti-
tute for Diabetes (EGID), University Lille 2, Lille, France; 9Virginia 
Commonwealth University, Richmond, VA
Introduction: Qualification of novel biomarkers to non-inva-
sively identify at risk non-alcoholic steatohepatitis (NASH) is 
needed. miRNA’s control essential biological functions and are 
suspected to have pathogenic roles in NASH. Their differential 
expression in disease states and their stability in biological 
fluids make them ideal for non-invasive diagnosis of NASH. 
Methods: Using two independent cohorts with a wide range 
of NASH activity and fibrosis, this study addresses the abil-
ity of serum mir-122, mir-34a and mir-200a levels to iden-
tify at risk NASH patients (TBT) defined as NAS≥4 and F≥2. 
In each cohort, liver biopsies were scored for NASH severity 
and serum levels of miRNA’s were quantified by RT-qPCR and 
expressed as log10 copies.ml-1. The GOLDEN cohort included 
270 subjects with 161 not-to-be-treated (NTBT) and 109 TBT. 
The OBESE cohort included 253 morbidly obese patients: 202 
NTBT and 51 TBT. The diagnostic performances of miRNA’s 
were assessed by ROC analysis. Robustness of AUROC was 
assessed using bootstrapping approaches. Results: In both 
cohorts, serum levels of mir34a and mir122 were higher in 
TBT than in NTBT (miR-34a: 2.51 vs 2.25 log10 copies.ml-1; 
p<0.001 in GOLDEN and 2.60 vs 2.44, p<0.001 in OBESE; 
miR-122: 3.89 vs 3.78, p<0.044 in GOLDEN, 3.72 vs 3.35 
p<0.001 in OBESE). Serum mir200a was higher in TBT vs 
NTBT in GOLDEN (0.99 vs 0.77, p<0.001), but not in OBESE 
(2.54 vs 2.53, p=0.41). In both cohorts, levels of mir34a and 
mir122 increased gradually with NAS and individual scores of 
steatosis, ballooning, lobular inflammation and fibrosis. Similar 
findings were obtained with mir200a in GOLDEN but not in 
OBESE. The diagnostic performance of mir34a was compara-
ble in the two cohorts (AUROC= 0.73, 95%CI=0.67- 0.80 in 
GOLDEN and 0.74, 95%CI=0.65-0.83, in OBESE). Although 
mir-122 significantly discriminated between TBT and NTBT 

in the two cohorts, its performance was lower in GOLDEN 
(AUROC= 0.60, 95%CI=0.53-0.67, p=0.004) than in OBESE 
(AUROC= 0.77, 95%CI=0.70-0.84). Conversely, mir200a 
was more powerful in GOLDEN (AUROC= 0.69, 95%CI=0.62-
0.75) than in OBESE (AUROC= 0.56, 95%CI=0.46-0.65). 
Finally, mir34a, mir122 and ALT had comparable diagnostic 
performances in OBESE (AUROC for ALT=0.80, 95%CI=0.73-
0.86) while miR34a, mir122 and mir-200a outperformed 
ALT in GOLDEN (AUROC for ALT=0.61, 95%CI=0.54-0.68). 
Conclusion: This is the largest study addressing the potential 
of circulating miRNA’s as biomarkers of NASH. It validates 
circulating levels of miR34a and mir122 as predictors of his-
tological lesions in two distinct cohorts. Serum miRNA levels 
hold promise to identify TBT patients as defined for inclusion in 
phase 3 trials in NASH.
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GS-4997, an Inhibitor of Apoptosis Signal-Regulating 
Kinase (ASK1), Alone or in Combination with Simtu-
zumab for the Treatment of Nonalcoholic Steatohepatitis 
(NASH): A Randomized, Phase 2 Trial
Rohit Loomba1, Eric Lawitz2, Parvez S. Mantry3, Saumya Jaya-
kumar4, Stephen H. Caldwell5, Hays Arnold6, Anna Mae Diehl7, 
Constantine S. Djedjos8, Catherine Jia8, Robert P. Myers8, Mani 
Subramanian8, John G. McHutchison8, Zachary D. Goodman9, 
Nezam H. Afdhal10, Michael R. Charlton11; 1University of Cali-
fornia at San Diego, San Diego, CA; 2Texas Liver Institute, San 
Antonio, TX; 3The Liver Institute at Methodist Dallas, Dallas, TX; 
4University of Calgary, Calgary, AB, Canada; 5University of 
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Durham, NC; 8Gilead Sciences, Inc., Foster City, CA; 9Inova Fair-
fax Hospital, Falls Church, VA; 10Beth Israel Deaconess Medical 
Center, Harvard Medical School, Boston, MA; 11Intermountain 
Medical Center, Salt Lake City, UT
Background: ASK1 is a serine threonine kinase that promotes 
hepatic inflammation and fibrosis in the setting of oxidative 
stress. Our aim was to describe the preliminary efficacy of 
GS-4997, a selective inhibitor of ASK1, alone or in combi-
nation with simtuzumab (SIM), in patients with NASH and 
moderate to severe liver fibrosis. Methods: In this multicenter, 
randomized, open-label trial, 72 subjects with biopsy-con-
firmed NASH (NAFLD Activity Score [NAS] ≥5) and F2-3 fibro-
sis received either GS-4997 at 6 mg or at 18 mg orally QD 
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alone or in combination with SIM (125 mg SQ weekly) or SIM 
alone for 24 weeks (W24). Liver biopsies were performed at 
baseline and W24. Hepatic proton density fat fraction (PDFF) 
and stiffness were measured by Magnetic Resonance Imaging 
(MRI) and Magnetic Resonance Elastography (MRE), respec-
tively, at baseline, W12, and W24. W12 data are complete 
and 47/72 subjects have undergone W24 biopsies (complete 
histological data will be presented). Because no differences 
were observed between combination and monotherapy, data 
are presented by GS-4997 treatment group only. Results: At 
W24, subjects treated with GS-4997 were more likely to have 
a reduction in fibrosis stage and a ≥15% decline in hepatic 
stiffness by MRE, and were less likely to progress to cirrhosis 
than patients on SIM monotherapy (Table). At W24, changes 
in fibrosis correlated with changes in hepatic collagen con-
tent by morphometry (r=0.49, P=0.007, N=29) and steatosis 
grade (r=0.27, P=0.07, N=47). Changes in hepatic stiffness 
by MRE correlated with changes in ELF test (r=0.39, P=0.007, 
N=47) and hepatocellular ballooning (r=0.32, P=0.047, 
N=38). Furthermore, subjects treated with GS-4997 18 mg 
QD were most likely to have a ≥30% decline in hepatic PDFF 
by MRI (Table). Decreases in PDFF correlated with changes 
in steatosis on biopsy, ELF test, and serum ALT, AST, GGT, 
alkaline phosphatase, glucose, CK18 (M30 and M65), and 
body weight (r=0.30-0.55, all P<0.05). Conclusion: In this 
multicenter study including paired liver histology and MR-based 
endpoints, preliminary data suggest that a 24-week course of 
GS-4997 has dose-dependent anti-fibrotic and anti-steatotic 
effects in patients with NASH and moderate to severe fibrosis.

Table: Histologic, MRI-PDFF, and MRE Responses at W24

All data are presented as % (n/N) (95% CI).
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Granulocyte-Colony Stimulating Factor (G-CSF) plus 
N-Acetyl Cysteine (NAC) in Severe Alcoholic Hepatitis
Virendra Singh3, Amarjit Keisham4, Akash Singh2, Ashish Bhalla4, 
Navneet Sharma4, Ratiram Sharma1; 1Transfusion Medicine, 
Postgraduate Institute of Medical Education and Research, Chan-
digarh, India; 2Government Medical College and Hospital, Chan-
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Background: Alcoholic hepatitis has very high short-term mor-
tality. Recently, we had shown that granulocyte-colony stim-
ulating factor (G-CSF) induced bone marrow-derived stem 
cells improve survival in alcoholic hepatitis. N-Acetyl Cyste-
ine (NAC) could have a potential therapeutic role in the treat-
ment of acute alcoholic hepatitis. The aim of the study was 
to assess efficacy of combined G-CSF and NAC therapy in 
improving outcomes in patients with severe alcoholic hepatitis. 
Methods: Fifty-two patients with severe alcoholic hepatitis were 
randomized to either standard medical therapy plus G-CSF at 
the dosage of 5 mg/kg subcutaneously every 12 hours for 5 
consecutive days (Group A; n=15) or standard medical ther-
apy plus G-CSF and intravenous NAC (day 1: NAC at 150, 
50, and 100 mg/kg in 250, 500, and 1000 ml of 5% glucose 
solution over 30 minutes, 4 hours, and 16 hours, respectively; 
days 2 through 5: 100 mg/kg/day in 1000 ml of 5% glucose 
solution) (Group B; n=17) or standard medical therapy alone 
(Group C; n= 20). The primary outcome was 90-day survival. 
The secondary outcomes were mobilization of CD34+ cells at 
day 6; Child Turcotte Pugh (CTP), model for end stage liver dis-
ease (MELD), and modified discriminant function (mDF) scores 
until day 90. Results: There was a significantly better survival 
in groups A and B as compared to group C (86.7% vs. 30.0%, 
P=0.002; and, 64.7% vs. 30.0%, P=0.035, respectively) at 
day 90; however, the survival was similar in group A and B. 
There was a statistically significant increase in the CD34+ cells 
(P=0.000) after 5 days in both G-GSF and combination ther-
apy arms both when compared to controls as well as baseline. 
There was a significant reduction in median delta change % in 
mDF at 1, 2 and 3 months; in MELD at 2 and 3 months and in 
CTP at 3 months in group A as compared to group C (P<0.05). 
There was a significant reduction in median delta change % in 
mDF at 3 months and in MELD at 2 months in group B as com-
pared to group C (P<0.05). There was no significant difference 
in the frequency of various complications in different groups. 
Conclusions: G-CSF improves survival in patients with severe 
alcoholic hepatitis. The use of G-CSF led to mobilization of 
hematopoietic stem cells and improved liver function. However, 
the use of NAC was not found to have any additional benefit 
compared to G-CSF.
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Fungal Dysbiosis in the Gut Microbiota is Associated 
with Culture-negative Infections in Cirrhotic Patients
Jasmohan S. Bajaj1, Eric J. Liu2, Raffi Kheradman2, Andrew 
Fagan1, Douglas M. Heuman1, Melanie White1, Dinesh Ganapa-
thy1, Phillip Hylemon1, Masoumeh Sikaroodi1, Patrick M. Gillevet2; 
1Virginia Commonwealth University and McGuire Veterans Affairs 
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Cirrhotics have a high rate of developing infections, which 
due to rampant antibiotic (Abx) use are increasingly fungal or 
culture-negative in nature. Infected cirrhotics have gut bacte-
rial dysbiosis, but the role of fungal dysbiosis is unclear. Aim: 
To define the presence of bacterial and fungal dysbiosis in 
culture-negative infected cirrhotics on Abx compared to unin-
fected cirrhotics and healthy controls using a cross-sectional 
& longitudinal design. Method: Cross-sectional: Age-matched 
controls, infected & uninfected cirrhotics were enrolled within 
48 hrs of admission. All infected pts were culture negative & 
on Abx, while uninfected patients were not & were admitted 
for other reasons.Stool was analyzed for bacterial & fungal 
diversity using Shannon Index and compared for individual 
taxa using LEFSe. Correlation networks between bacteria & 
fungi were studied. Longitudinal: Cirrhotics on rifaximin+lactu-
lose were randomized into receiving broad-spectrum Abx (met-
ronidazole, ciprofloxacin & amoxicillin) for 5 days or being 
followed for 5 days. Stool was collected at baseline &day 5 
and analyzed for bacterial/fungal diversity and specific taxa. 
Results Cross-sectional: 23 controls, 32 hospitalized uninfected 
cirrhotics (admitted for anasarca 21, transplant eval 9, pro-
cedures 2) and 28 infected cirrhotics on antibiotics (SBP 18, 
Pneumonia 7, UTI 3, cephalosporins in 20, ciprofloxacin in 8) 
were included. MELD score was higher in infected pts(18 vs 
14, p=0.02). Bacterial & fungal diversity were significantly cor-
related (r=0.5, p<0.0001)and were both significantly reduced 
in the infected compared to the other groups (Fig). Infected 
pts had lower beneficial, autochthonous bacteria (Ruminococ-
cacae, Lachnospiracaeae, Clostridiales XIV, p<0.001) & a 
higher relative abundance of Candida (median 80% vs 31% 
& 21%, p=0.01) compared to the rest. Correlations between 
bacteria & fungi were complex in uninfected &control groups 
but were markedly skewed in infected pts. Longitudinal: 14 
age-matched cirrhotics (7 with Abx & 7 not) were included. The 
Abx group showed a significantly reduced bacterial &fungal 
diversity at day 5 compared to baseline and NAbx group (Fig). 
Specifically, there was a decrease in autochthonous bacteria 
compared to baseline in Abx (p=0.002) without change in 
NAbx groups (p=0.5). At day 5, Abx group showed a higher 
Candida relative abundance compared to NAbx (p=0.001). 
Conclusions: There is a significantly higher fungal dysbiosis 
due to Candida overabundance in culture-negative infected 
cirrhotics and those who were started on antibiotics, which par-
allels bacterial dysbiosis. Reduction in bacterial diversity due 
to widespread antibiotic use leads to reduced fungal diversity 
and Candida overabundance, which could influence the devel-
opment of culture-negative and fungal infections in cirrhosis.

Cross-sectional analysis showed reduction in Shannon Diver-
sity Indices in infected cirrhotics (C-Inf) compared to uninfected 
(C-Uninf) and controls (Ctrl) in bacteria and fungi. Longitudinal 
study showed that bacterial and fungal Shannon Diversity indices 
reduced from baseline (Base) in the group receiving antibiotics 
(Abx) and also compared to the group who never received antibi-
otics (NAbx).
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Preventing the decompensation of cirrhosis with 
β-blockers in patients with clinically significant portal 
hypertension. A multicenter double-blind placebo-con-
trolled randomized clinical trial.
Càndid Villanueva1,2, Agustin Albillos2, Joan Genescà2, Juan 
Carlos Garcia-Pagan2, Jose L. Calleja2, Carles Aracil3, Rafael 
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The prognosis of compensated cirrhosis is good until patients 
develop clinical decompensation, manifested by either ascites, 
bleeding or hepatic encephalopathy. These complications are 
driven by the presence of clinically significant portal hyper-
tension (CSPH), defined by a hepatic vein pressure gradient 
(HVPG) ≥10 mmHg. The present double-blind, multicenter RCT 
hypothesized that early lowering of HVPG with β-blockers 
could decrease the risk of decompensation in patients with 
compensated cirrhosis and HVPG≥10mmHg who had not yet 
developed high-risk varices. All patients had baseline HVPG 
measurements, during which the acute HVPG response to iv 
propranolol (0.15 mg/Kg) was investigated; responders (≥10 
% decrease in HVPG) were randomized to propranolol vs pla-
cebo and non-responders to carvedilol vs placebo. The study 
primary end-point was probability of decompensation or death 
from any cause. Since in compensated cirrhosis death can fre-
quently be non-liver related, a pre-planned sensitivity analysis 
of the primary end-point considering non-liver related deaths as 
a competing event was also conducted. Decompensation was 
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defined as development of ascites, bleeding or overt enceph-
alopathy. Secondary end-points included all the above sep-
arately, development of HCC, changes in liver function and 
adverse events. Among 631 patients evaluated, 210 were 
eligible and 201 were finally randomized and followed until 
decompensation, death or transplantation, for a median of 36 
months (IQR: 24-47 months). 101 patients were randomized to 
placebo and 100 to active treatment (67 responders received 
propranolol and 33 non-responders carvedilol). The primary 
end-point occurred less frequently in patients treated with pro-
pranolol/carvedilol than in those receiving placebo: 16% vs 
27% (HR: 0.60, 95%CI: 0.33-1.12, P=0.11), the difference 
being statistically significant when non-liver related death was 
analyzed as a competing event (HR: 0.51, 95%CI: 0.27-0.97, 
p=0.041) (Figure). This difference was largely due to a signif-
icant reduction in the incidence of ascites, the more frequent 
decompensating event, occurring in 9% vs 20% of cases (HR: 
0.44, 95%CI:0.20-0.97, P=0.037). There were no differences 
in other end-points or according to etiology or to administration 
of propranolol/carvedilol.Conclusions: In patients with compen-
sated cirrhosis and CSPH, long-term treatment with β-blockers 
did not significantly improved decompensation-free survival. 
However, β-blockers significantly decreased the risk of decom-
pensation or liver-related death, mainly by decreasing the inci-
dence of ascites. This suggests that these patients might benefit 
from β-blockers by reducing progression to decompensation.
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Preliminary safety and efficacy of REP 2139-Mg or REP 
2165-Mg used in combination with tenofovir disoproxil 
fumarate and pegylated interferon alpha 2a in treat-
ment naïve Caucasian patients with chronic HBeAg neg-
ative HBV infection
Michel Bazinet1, Victor Pantea2, Gheorghe Placinta2, Iurie 
Moscalu3, Valentin Cebotarescu2, Lilia Cojuhari4, Paulina Jim-
bei4, Liviu Iarovoi2, Valentina Smesnoi4, Tatiana Musteata4, Alina 
Jucov2,3, Adalbert Krawczyk5, Andrew Vaillant1; 1Replicor Inc., 
Montreal, QC, Canada; 2Department of Infectious Diseases, Nico-
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Republic of); 5Institute for Virology, University Hopsital at the Uni-
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Nucleic acid polymers (NAPs) block HBsAg release from HBV 
infected hepatocytes. The NAP REP 2139 clears serum HBsAg 
in chronic HBV infection, improving the efficacy of immuno-
therapy and facilitating establishment of functional control off 
treatment. The REP 401 protocol (NCT02565719) is a ran-
domized, controlled trial assessing the safety and efficacy of 
REP 2139 and a REP 2139 derivative with improved clearance 
(REP 2165) in combination with tenofovir disoproxil fumarate 
(TDF) and pegylated interferon alpha 2a (peg-IFN) in treatment 
naïve patients with chronic HBeAg negative HBV infection. 
Forty patients will receive 26 weeks of lead-in TDF (300mg PO 
qD) followed by randomization (1:1) into experimental and 
control groups. The experimental group will receive 48 weeks 
of TDF, peg-IFN (180ug SC qW) and REP 2139-Mg or REP 
2165-Mg (1:1, 250 mg IV infusion qW). Patients in the control 
group will receive 48 weeks of TDF + peg-IFN but will cross-
over to 48 weeks of experimental therapy in the absence of a 
3 log drop in HBsAg after 24 weeks of peg-IFN. Serum viremia 
is being monitored offsite at the Institute for Virology, University 
Hospital at the University Duisburg-Essen, Essen, Germany. 
Enrolment is complete and 22 patients have received ≥ 12 
weeks of treatment in control and experimental groups. After 
TDF lead-in, most patients have serum HBV DNA ≤ 10 IU / ml 
prior to peg-INF exposure. Triple combination therapy is well 
tolerated in all patients and no infusion reactions have been 
observed with either NAP. Serum HBsAg reductions, increases 
in serum anti-HBs or serum ALT / AST / GGT flares were neg-
ligible or absent in all patients during TDF lead-in and in the 
control group to date. In patients having completed 12 weeks 
of NAP exposure, 4 /5 receiving REP 2139-Mg and 4 / 6 
patients receiving REP 2165-Mg have experienced multilog 
reductions in serum HBsAg and increases in serum anti-HBs. 
Two patients in the REP 2139-Mg group experienced multilog 
drops after only 4 weeks. An additional REP 2165-Mg patient 
(a 5th responder in this group) has also experienced a multilog 
HBsAg drop after 4 weeks of exposure. NAP-mediated HBsAg 
reductions are accompanied by otherwise asymptomatic ALT / 
AST / GGT flares substantially greater than those in the control 
group. These preliminary data demonstrate the tolerability and 
efficacy of REP 2139 and REP 2165 when used in combination 
with peg-IFN and TDF in patients with HBeAg negative chronic 
HBV infection. Early clearance in serum HBsAg mediated by 
NAPs is correlated with the onset of an intense transaminase 
flare and suggests NAP-mediated HBsAg clearance improves 
the efficacy of peg-IFN in this patient population.
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Intravenous Immunoglobulin (IVIG) Following Portoen-
terostomy in Infants with Biliary Atresia: a Phase 1/2A 
Trial
Ronald J. Sokol2, Cathie Spino1, Jeffrey Moore1, Jorge A. Bezerra3, 
Peter F. Whitington4, Saul J. Karpen5, Kathleen M. Loomes6, Vicky 
L. Ng7, Veena L. Venkat8, Kasper S. Wang9, Catherine J. Good-
hue9, Averell H. Sherker10, John C. Magee11, Cara L. Mack2; 
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tion, Department of Pediatrics, University of Colorado School of 
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ogy and Nutrition, Ann and Robert H Lurie Children’s Hospital of 
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Objective: Increasing evidence suggests that inflammation or 
autoimmunity is involved in the pathogenesis of biliary atresia 
(BA). Intravenous Immunoglobulin (IVIG) has broad effects on 
inflammatory pathways. In the murine Rhesus Rotavirus model 
of BA, intraperitoneal IG reduces bile duct injury. We con-
ducted a phase 1/2A clinical trial (PRIME) to determine the 
feasibility, acceptability and safety, as well as preliminary 
clinical efficacy, of IVIG in infants with BA following hepatic 
portoenterostomy (HPE). Methods: BA subjects <120 days 
old (without BA splenic malformation) were enrolled between 
Oct 2013 and Jul 2015 at 8 US and Canadian sites in the 
NIDDK-sponsored ChiLDReN Network. Three infusions of IVIG 
(Gammunex-C;1 g/kg over 4-8 hours) were given on days 
3-5, 30 and 60 after HPE, ursodiol for 360 days and TMP-
Sulfa for 180 d. Corticosteroid treatment was not allowed. 
Feasibility was defined as % of subjects who received ≥80% of 
all 3 IVIG doses, acceptability as % of subjects whose families 
allowed critical study procedures, and safety as % subjects with 
SAEs, expected AEs, and level 3,4, or 5 NCI CTEP toxicities. 
Efficacy was defined as good bile drainage (% subjects alive 
with native liver and serum total bilirubin (TB) < 1.5 mg/dl) at 
90, 180 and 360 days (d) post-HPE, and survival with native 
liver (SNL) at 360 d post-HPE. For efficacy analysis, subjects 
were compared to the placebo group from the BA steroid trial 
(JAMA 2014; 311:1750-9) (historical control group). Modified 
ITT analyses were performed, using exact CIs and tests for 
estimation of the primary and good bile drainage outcomes, 
respectively. Kaplan-Meier and Cox models were used to com-
pare SNL in IVIG vs. historical controls (N=64). Results: 30 BA 
subjects were enrolled; 29 were eligible; 97% completed the 
study. IVIG infusions were feasible and acceptable in 79% sub-
jects. No infusion-related SAEs were reported, while 28% of 
subjects had expected IVIG infusion-related AEs. Demograph-

ics and baseline characteristics were comparable between 
IVIG and the historical controls: mean age at HPE was 60 vs. 
67 d, mean TB prior to HPE was 8.3 vs. 7.8 mg/dL. Good bile 
drainage at 90, 180 and 360 d was present in 38%, 48% and 
24% of IVIG group vs. 47%, 52%, and 44% of control group 
(p>0.05 for each). SNL at 360 d was 59% in IVIG and 71% in 
control group (p>0.05). Conclusion: In this phase 1/2A study, 
3 infusions of IVIG were administered without difficulty or 
safety concerns and were acceptable to caregivers. Compared 
to the historical control group, IVIG therapy following HPE for 
BA did not result in significantly improved bile drainage at 90, 
180 or 360 d post-HPE or greater SNL at 360 d.
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A phase 2 proof of concept study of MBX-8025 in 
patients with Primary Biliary Cholangitis (PBC) who are 
inadequate responders to ursodeoxycholic acid (UDCA)
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Aim: Many patients with PBC show an inadequate response to 
first line therapy with UDCA. MBX-8025 is a potent, selective 
PPAR-δ agonist that decreases alkaline phosphatase (AP) in 
healthy volunteers and patients with dyslipidemia and appears 
well tolerated in these populations. This study (NCT02609048) 
evaluated the anti-cholestatic effects and safety of MBX-8025 
in PBC patients who are inadequate responders to UDCA. 
Methods: 12 week, double-blind, parallel, placebo-controlled, 
phase 2 in patients with AP >1.67 ULN despite UDCA for at 
least 12 months. The study planned to randomize 75 patients 
to placebo, 50 or 200 mg/day of MBX-8025 +UDCA. The 
primary outcome (blinded) was the AP % change. Secondary 
outcomes were response rate, changes in γ-glutamyl transfer-
ase (GGT) and other markers of cholestasis. Other outcomes, 
e.g. 7α-hydroxy-4-cholesten-3-one (C4), a marker of bile acid 
synthesis, explored the mechanism of action of MBX-8025. 
Safety monitoring consisted of adverse event (AE), hematology 
and biochemistry. Results: During study, significant decreases 
in un-blinded cholestatic markers (GGT and 5’nucleotidase) 
were observed. Three patients developed grade 3 alanine 
aminotransferase (ALT) increases (one on 50, two on 200 
mg). Increases were rapid, asymptomatic, not associated with 
increased bilirubin, considered drug-related, and fully revers-
ible. As the proof-of-concept was established, the study was 
discontinued half-way through recruitment. Since MBX-8025 is 
predominantly excreted in bile, and PBC impairs bile flow, these 
subjects may have experienced higher hepatic drug exposure 
than in previous studies in patients with normal biliary function 
where no such elevations were observed. One patient discon-
tinued MBX-8025 200 mg for a muscle AE considered drug-re-
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lated. Mean baseline AP were 233, 312, and 248 U/L in the 
placebo, 50, and 200 mg groups, respectively. AP decreases 
were significant compared to placebo (both p<0.0001), but 
there were no differences between 50 and 200 mg. There 
was no indication that MBX-8025 was associated with drug-in-
duced pruritus. Conclusion: In PBC patients who do not respond 
adequately to UDCA, treatment with MBX-8025 provided a 
striking anti-cholestatic effect without being associated with 
pruritus. The effect appears mediated, at least partially, by a 
profound decrease in bile acid synthesis. However, MBX-8025 
was associated with transaminases increase. As this was not 
seen in other populations and appears dose-related, the benefit 
of MBX-8025 in patients affected with cholestasis should be 
further explored at lower doses.

a Last Observation Carried Forward, b Mean, c Median
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Background: For pts with advanced HCC, standard-of-care 
therapy with sorafenib has limited benefit and those who 
progress have few effective treatment options. Nivo is a fully 
human IgG4 monoclonal antibody inhibitor of the programmed 
death-1 (PD-1) receptor that provides survival benefit in multiple 
malignancies. Here we report safety, tolerability, and prelimi-
nary efficacy of nivo in pts with advanced HCC in the Check-
Mate 040 trial (NCT01658878; data cut-off March 15, 2016). 
Methods: During phase 1 dose escalation and phase 2 dose 
expansion, pts with advanced HCC were treated with nivo 

(0.1–10 mg/kg) Q2W and nivo 3 mg/kg Q2W, respectively. 
Enrollment included pts with or without chronic hepatitis C or 
B virus (HCV or HBV) infection, and pts with or without prior 
sorafenib treatment. Primary endpoints were safety/tolerability 
(escalation arm) and objective response rate (ORR) by RECIST 
v1.1 (expansion arm). HCV RNA and quantitative HBV surface 
antigen (qHBsAg) levels were assessed in infected pts. Results: 
Nivo 3 mg/kg was selected for dose expansion (n=214). One 
of 48 pts enrolled in the dose-escalation uninfected arm who 
was treated with nivo 10 mg/kg had a dose-limiting toxicity 
of grade 2 liver disorder in the setting of progressive disease. 
Few pts experienced treatment-related serious adverse events 
(TRSAEs; 7%) and TRAEs leading to discontinuation (4%); there 
were no treatment-related deaths. Overall, 42/262 pts (16%; 
95% CI, 12–21) achieved an OR; median duration of response 
was 17 mos (95% CI, 6–24). Overall disease control rate was 
68% (177/262). In the dose escalation cohort, median overall 
survival (OS) was 14.1 mos (95% CI, 3.15–28.58) and 15.0 
mos (95% CI, 4.99–18.92) in sorafenib-naive and –treated 
pts, respectively. Transient declines in HCV RNA >1 log were 
reported in 12/61 HCV-infected pts (20%). Declines in qHB-
sAg >1 log were reported in 3/66 HBV-infected pts (5%). 
Additional viral kinetic data will be presented. Conclusions: 
Nivo had a manageable safety profile and provided durable 
responses in pts with advanced HCC irrespective of infection 
status. OS was encouraging and notable disease stabilization 
was observed. Limited antiviral activity was reported in HCV 
or HBV infected pts. Results support continued investigation of 
nivo in advanced HCC.

* Investigator assessed.
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EXPEDITION-IV: Safety and Efficacy of GLE/PIB in Adults 
with renal impairment and Chronic Hepatitis C Virus 
Genotype 1 – 6 Infection
Edward J. Gane3, Eric Lawitz2, David Pugatch1, George V. Pap-
atheodoridis4,14, Norbert Bräu5,15, Ashley S. Brown6, Stanislas 
Pol7, Vincent Leroy8, Marcello Persico9, Christophe Moreno10, 
Massimo Colombo11, Eric M. Yoshida12, David R. Nelson13, 
Yang Lei1, Matthew P. Kosloski1, Federico J. Mensa1; 1AbbVie, 
North Chicago, IL; 2The Texas Liver Institute, University of Texas 
Health Science Center, San Antonio, TX; 3Liver Unit, Auckland City 
Hospital, Auckland, New Zealand; 4Medical School of National 
and Kapodistrian, University of Athens, Athens, Greece; 5James J. 
Peters VA Medical Center, Bronx, NY; 6Imperial College Health-
care, London, United Kingdom; 7Groiupe Hospitalier Cochin-Saint 
Vincent De Paul, Paris, France; 8Centre Hospitalier Universitaire de 
Grenoble, Grenoble, France; 99Internal Medicine and Hepatology 
Unit, University of Salerno, Salemo, Italy; 10CUB Hôpital Erasme, 
Université Libre de Bruxelles, Brussels, Belgium; 11Ospedale Mag-
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BACKGROUND:  Combinations of first-generation direct acting 
antiviral agents (DAAs) have demonstrated high rates of sus-
tained virologic response (SVR) in patients with chronic hepa-
titis C virus (HCV). However, HCV patients with severe renal 
impairment have limited treatment options. Glecaprevir (GLE, 
formerly ABT-493) and pibrentasvir (PIB, formerly ABT-530) 
are two pangenotypic DAAs that have potent activity against 
HCV NS3/4A and NS5A, respectively. Neither compound 
undergoes significant renal excretion which makes them poten-
tially suitable for patients with renal disease. Phase 1 studies 
demonstrated no clinically relevant increases in the exposure 
of GLE/PIB in patients with renal disease compared to those 
with normal renal function. Here we report on the safety and 
efficacy of GLE/PIB administered for 12 weeks in GT1-GT6 
HCV-infected patients with severe renal impairment (GLE was 
identified by AbbVie and Enanta). METHODS:  Participants had 
GT1-6 chronic HCV infection and were either treatment-naïve 
(TN) or treatment-experienced (TE) with interferon- or sofosbu-
vir-based regimens and either had no cirrhosis or compensated 
cirrhosis. An eGFR < 30 mL/min/1.73 m2 was required at 
screening. Patients were treated with GLE/PIB 300mg/120mg 
once daily for 12 weeks. The primary efficacy endpoint was 
SVR12. Safety is assessed in all patients who received at least 
1 dose of the study drugs. RESULTS:  A total of 104 partici-
pants (76% male and 62% white) were enrolled in this study, 
of whom 42% were TE and 19% had compensated cirrho-
sis. Patients had either GT1 (52%), GT2 (16%), GT3 (11%), 
GT4 (19%), GT5 (1%) or GT6 (1%) chronic HCV infection and 
had either CKD stage 4 (13%) or stage 5 (87%); 82% were 
on dialysis. SVR4 was achieved by 103/104 (99%) patients. 
The patient not achieving SVR4 prematurely discontinued treat-
ment. Most treatment emergent adverse events (AEs) were mild 
or moderate in severity. Of the 24% of patients who experi-
enced serious AEs, none were related to study-drug. Four AEs 
(4%) led to study-drug discontinuation and one patient died 
after achieving SVR4 due to a serious AE not-related to study 
drug (intracerebral hemorrhage). CONCLUSIONS The fixed 
dose combination of GLE/PIB administered once daily for 12 
weeks was well tolerated in patients with severe renal impair-
ment with 99% of patients achieving SVR4. Serious AEs were 
considered unrelated to study drugs and associated with the 
patients’ underlying comorbidities. These results suggest that 

GLE/PIB is a suitable option for patients with advanced renal 
disease and support the pangenotypic efficacy of this regimen. 
Complete SVR12 data will be presented at the conference.
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A Randomized Phase 3 Trial of Sofosbuvir/Velpatasvir/
Voxilaprevir for 8 Weeks Compared to Sofosbuvir/
Velpatasvir for 12 Weeks in DAA-Naïve Genotype 1-6 
HCV-Infected Patients: The POLARIS-2 Study
Ira M. Jacobson1, Tarik Asselah2, Ronald Nahass3, Bal R. Bhan-
dari4, Albert Tran5, Robert H. Hyland6, Luisa M. Stamm6, Hadas 
Dvory-Sobol6, Yanni Zhu6, Diana M. Brainard6, Mani Subrama-
nian6, John G. McHutchison6, Stephen Shafran7, Mitchell Davis8, 
Catherine A. Stedman9, Eric Lawitz10, Edward J. Gane11; 1Depart-
ment of Medicine, Mount Sinai Beth Israel, New York, NY; 2Ser-
vice d’Hépatologie, Hôpital Beaujon, AP-HP, INSERM UMR1149, 
Université Paris Diderot, Clichy, France; 3ID Care, Hillsborough, 
NJ; 4Gastroenterology & Nutritional Medical Services, Bastrop, 
LA; 5Digestive Center, Centre Hospitalier Universitaire de Nice, 
Nice, France; 6Gilead Sciences, Inc., Foster City, CA; 7Depart-
ment of Medicine, University of Alberta, Edmonton, AB, Canada; 
8Digestive Care-South Florida Center of Gastroenterology, Wel-
lington, FL; 9Gastroenterology Department, Christchurch Hospital, 
Christchurch, New Zealand; 10Texas Liver Institute, University of 
Texas Health Science Center, San Antonio, TX; 11Auckland Clini-
cal Studies, Auckland, New Zealand
Introduction: Voxilaprevir (VOX, GS-9857) is a pangenotypic 
HCV protease inhibitor. This Phase 3 study (NCT02607800) 
compared treatment with SOF/VEL/VOX fixed dose combi-
nation (FDC) for 8 weeks to SOF/VEL FDC for 12 weeks in 
patients with genotype 1-6 HCV infection with and without 
compensated cirrhosis who have not previously received treat-
ment with an HCV direct-acting antiviral agent (DAA). Meth-
ods: Genotype 1-4 HCV-infected patients were randomized 
equally to receive open-label SOF/VEL/VOX (400 mg /100 
mg /100 mg daily) FDC for 8 weeks or SOF/VEL (400 mg 
/100 mg daily) FDC for 12 weeks and stratified according 
to HCV genotype, prior treatment with an interferon-based 
regimen, and cirrhosis status. Patients with other genotypes 
assessed at screening were enrolled in the SOF/VEL/VOX 
treatment arm. Patients with genotype 3 HCV infection and 
cirrhosis were excluded from this study but eligible for another 
Phase 3 trial (POLARIS-3). The primary endpoint is SVR12 with 
a pre-specified non-inferiority margin of 5%. Results: Of 941 
HCV-infected patients enrolled and treated, 52% were male, 
80% were white, 18% had cirrhosis, 23% had failed prior 
interferon-based therapy, 32% had the IL28B CC genotype; the 
median HCV RNA was 6.3 log10 IU/mL. HCV RNA declined 
rapidly in both treatment groups with > 90% of patients 
becoming HCV RNA < LLOQ at treatment week 4. No patient 
experienced on-treatment virologic breakthrough. SVR4 rates 
overall and by genotype are presented in the table. At the 
post-treatment week 4 visit, the relapse rate for the SOF/VEL/
VOX group was 3.2% (16/498) and for the SOF/VEL group 
was 0.5% (2/439). Complete SVR12 results and viral sequenc-
ing data will be presented. Two patients (<1%), both in the 
SOF/VEL group, discontinued treatment prematurely due to 
adverse events (AEs) assessed by the investigator as unrelated 
to study drug. The most common AEs (>10% in either group) 
were headache, fatigue, diarrhea and nausea; diarrhea and 
nausea were more common in the SOF/VEL/VOX group. No 
serious AEs were assessed by the investigator as related to 
study drug; there were no deaths. Conclusions: Treatment with 
the single tablet regimens of either SOF/VEL/VOX for 8 weeks 
or SOF/VEL for 12 weeks resulted in high SVR4 rates and was 
safe and well tolerated in genotype 1-6 DAA-naive patients 
with and without compensated cirrhosis.

Disclosures:
Ira M. Jacobson - Consulting: AbbVie, Achillion, Bristol Myers Squibb, Intercept, 
Gilead, Janssen, Merck, Trek; Grant/Research Support: AbbVie, Bristol Myers 
Squibb, Gilead, Janssen, Merck; Speaking and Teaching: AbbVie, Bristol Myers 
Squibb, Gilead, Janssen
Tarik Asselah - Advisory Committees or Review Panels: AbbVie, Merck, Gilead, 
BMS, Roche, Janssen
Ronald Nahass - Advisory Committees or Review Panels: Gilead, Merck, Janssen, 
BMS; Grant/Research Support: Gilead, Merck, Janssen, BMS
Robert H. Hyland - Employment: Gilead Sciences, Inc; Stock Shareholder: Gilead 
Sciences, Inc
Luisa M. Stamm - Employment: Gilead Sciences
Hadas Dvory-Sobol - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
Yanni Zhu - Employment: Gilead Sciences, Inc.; Stock Shareholder: Gilead Sci-
ences, Inc.
Diana M. Brainard - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
Mani Subramanian - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences
John G. McHutchison - Employment: Gilead; Stock Shareholder: Gilead
Stephen Shafran - Advisory Committees or Review Panels: Bristol-Myers Squibb, 
Gilead Sciences, Merck; Grant/Research Support: AbbVie, Bristol-Myers Squibb, 
Gilead Sciences, Janssen, Merck; Speaking and Teaching: Pfizer
Mitchell Davis - Advisory Committees or Review Panels: Gilead Sciences; Grant/
Research Support: AbbVie, Gilead Sciences; Speaking and Teaching: Gilead 
Sciences
Catherine A. Stedman - Advisory Committees or Review Panels: MSD, Abbvie, 
Gilead; Speaking and Teaching: Gilead, Abbvie
Eric Lawitz - Advisory Committees or Review Panels: AbbVie, Achillion Pharma-
ceuticals, Regulus, Theravance, Enanta, Idenix Pharmaceuticals, Janssen, Merck 
& Co, Novartis, Gilead; Grant/Research Support: AbbVie, Achillion Pharmaceu-
ticals, Boehringer Ingelheim, Bristol-Myers Squibb, Gilead Sciences, GlaxoSmith-
Kline, Idenix Pharmaceuticals, Intercept Pharmaceuticals, Janssen, Merck & Co, 
Novartis, Nitto Denko, Theravance, Salix, Enanta; Speaking and Teaching: Gil-
ead, Janssen, AbbVie, Bristol Meyers Squibb, Merck, intercept
Edward J. Gane - Advisory Committees or Review Panels: AbbVie, Janssen, 
Gilead Sciences, Achillion, Merck; Speaking and Teaching: AbbVie, Gilead 
Sciences, Merck, Alnylam
The following people have nothing to disclose: Bal R. Bhandari, Albert Tran

LB-13
Safety, Tolerability and Pharmacokinetics of L-Ornithine 
Phenylacetate in Patients with
Acute Liver Injury/Failure
R. Todd Stravitz1, Valerie L. Durkalski2, Robert J. Fontana3, A. 
James Hanje4, David Koch2, Bilal Hameed5, Daniel R. Ganger6, 
Ram Subramanian7, Edward Doo8, Averell H. Sherker8, William 
M. Lee9; 1Virginia Commonwealth University, Richmond, VA; 
2Medical University of South Carolina, Charleston, SC; 3Univer-
sity of Michigan, Ann Arbor, MI; 4Ohiio State University, Colum-
bus, OH; 5UC San Francisco, San Francisco, CA; 6Northwestern 
University, Chicago, IL; 7Emory University, Atlanta, GA; 8NIDDK, 
Bethesda, MD; 9University of Texas-Southwestern, Dallas, TX
Background. Cerebral edema (CE) remains a significant 
cause of morbidity and mortality in patients with acute liver 
failure (ALF). Ornithine phenylacetate (OPA) generates gluta-
mate, binds ammonia, and promotes its renal excretion as 
phenylacetylglutamine [PAGN], and may lower ammonia and 
decrease the risk of CE. Aims. To evaluate the safety, tolera-
bility, and pharmacokinetics of OPA in patients with ALF and 
acute liver injury (ALI; no encephalopathy), including those 
with renal failure. Methods. 47 patients with ALI (N=17) or 
ALF were enrolled at 8 sites. Inclusion requirements included 
age 18-70, serum ammonia ≥60mM within 8h of OPA infu-
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sion, and mean arterial pressure >65mmHg. Patients with 
Wilson Disease, malignancy, pregnancy, and ischemia, and 
those receiving lactulose or rifaximin, were excluded. Ini-
tially, patients received OPA in an ascending dose for up to 
120h, beginning at 3.3 and increasing to 10g/d according 
to tolerance. 15 patients received 20g/d for the entire infu-
sion period after safety and tolerability of ascending doses 
was documented. Results. 36 patients (23 with acetaminophen 
overdose, 69% female, mean age 41y, baseline Cr 1.72mg/
dl, ALT 5674U/L, INR 3.1, and ammonia 128mM) received 
at least 72h OPA (“evaluable”). Serum steady-state pheny-
lacetate (PA) concentrations (therapeutic range 75-150) were 
subtherapeutic in patients who received final dose of 6.7g/d, 
approached therapeutic in patients who received final dose of 
10g/d, and therapeutic in patients who received a constant 
infusion of 20g/d (17.8±18.0, 57.7±49.2, 197.6±134.9mg/
ml, respectively); none exceeded the neurotoxic threshold of 
>500mg/ml. The mean daily urine PAGN between day 2 
and end-of-infusion in evaluable patients receiving 10 and 20 
g/d OPA was 4.47±1.32 and 5.86±3.68g/d, respectively. 
Urine PAGN excretion was similar in evaluable patients with 
normal (Cr≤1.5; N=17) and impaired (Cr>1.5mg/dl; N=7) 
renal function (5.45±2.89 vs 4.64±3.68g/d, respectively), but 
serum PAGN accumulated in the latter group (143.8±139.0 
vs 45.0±40.6mg/ml, respectively). The mean PA excreted in 
urine as PAGN in patients who received 10-20g/d OPA was 
similar in patients with normal and impaired renal function 
(44±18% vs 40±31%/d), but was severely diminished (8%/d) 
in those with baseline oliguria and Cr ≥5 (N=3). 11 patients 
experienced serious adverse events (AEs) including 6 deaths, 
none attributable to study medication, which was otherwise 
well-tolerated. Non-serious AEs attributed to study drug were 
headache and nausea. Conclusions. OPA is safe and well-tol-
erated in patients with ALI/ALF. Therapeutic serum levels of PA 
were achieved at infusion rates of 20g/d, and were respon-
sible for considerable ammonia excretion in urine as PAGN 
even in patients with non-oliguric renal failure, which could 
prove protective against CE.
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LB-14
A Novel Single Daily Fixed Dose Combination of Sofos-
buvir400 mg + Ribavirin1000mg + EGCG400 mg is 
Superior to the Standard of Care as an Anti-Viral and 
Safer Causing less Hemolysis in Patients with Chronic 
Hepatitis C
Gamal Shiha1,2, Reham Soliman2, Waleed Samir2, SHAKER A. 
MOUSA3; 1Department of Internal Medicine, Almansoura Uni-
versity Hospital, Almansoura, Egypt; 2Egyptian Liver Hospital, 
Sherbin, Egypt; 3Virothera Pharmaceuticals, New York, NY
Abstract Background & Aims:Chronic Hepatitis C (CHC), the 
leading cause of liver disease, infects more than 185 million 
people worldwide.The emergence of new molecules that act 
directly on the virus itself,such as anti-HCV polymerase Sofos-
buvir, improved treatment regimens and outcomes. However, 
in addition to the extremely high cost of this therapy, there is 
also a risk of selecting viral escape mutants so a new combi-

nation is needed.Ideally, inhibitors should target different steps 
of the HCV infectious cycle, entry, replication, and assembly/
secretionandbe efficient against all HCV genotypes.Therefore, 
the development of novel, better-tolerated, and more-effective 
anti-HCV agents is urgently needed. The novel patented EHCV 
(Catvira)formulation composed of Sofosbuvir 400 mg / Rib-
avirin 1000 mg / Epigallocatechin Gallate 400 mg(EGCG) 
was developed. Catvira formulation incorporated EGCG for 
its anti-hemolytic and effective inhibitory activity against viral 
entry into human host cells.We evaluated the efficacy and 
safety ofa single daily fixed dose EHCV (Catvira) in compar-
ison to the standard of care(Sofosbuvir 400 mg + Ribavirin 
1000 mg)multiple tablets per day in CHC genotype 4 patients. 
Methods: Randomized open-label study to evaluate the efficacy 
and safety of Catvira for treating patients with CHC genotype 
4 was carried out. Treatment-naïveandtreatment-experienced 
patientswith genotype 4 HCV infection (No. = 80) were ran-
domly assigned to receive a single daily fixed dose EHCV 
(40 patients) or the standard of care Sofosbuvir + Ribavirin 
(40 patients) daily for 12 or 24 weeks. The trial has been 
registered at clinicaltrials.gov on June 19, 2015 at https://clin-
icaltrials.gov/ct2/show/NCT02483156?term=ehcv&rank=1 
Results: SVR 12 and SVR 24 for EHCV (Catvira) showed no 
statistical significant difference when compared to the standard 
of care ( P < 0.1 & P < 0.2 respectively). Also EHCV (Catvira) 
demonstrated a much faster rate of viral load decline ( P < 
0.01) which could be due to effective viral entry inhibition 
into human host cells by EGCG. Moreover EHCV (Catvira) 
did not affect RBCs count or Hemoglobin levels as compared 
to the standard of care that resulted in a significant decline ( P 
< 0.05) in both parameters after 24 weeks of treatment. This 
could be attributed to the anti-hemolytic effect of EGCG. Con-
clusion: Catvira, administered daily for 12 or 24 weeks, is safe 
and effective in both naïve and treatment experienced patients 
with genotype 4 HCV. Catvira’s anti-viral-entry mechanism 
may also play a role in enhancing effeciay over the standard 
of care. In addition to potentially ehanced efficacy, Catvira’s 
anti-hemolytic activity may improve the safety and tolerability 
of the therapy. Being a single daily dose of Catvira is another 
advantage leading to better compliance.
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Glecaprevir/Pibrentasvir Demonstrates High SVR Rates 
in Patients with HCV Genotype 2, 4, 5, or 6 Infection 
without Cirrhosis Following an 8-Week Treatment Dura-
tion (SURVEYOR-II, Part 4)
Tarek I. Hassanein1, David L. Wyles2, Stanley Wang3, Paul Y. 
Kwo4, Mitchell L. Shiffman5, Ziad Younes6, Susan Greenbloom7, 
Catherine A. Stedman8, Joe Sasadeusz9, Humberto I. Aguilar10, 
Jeong Heo11, Ran Liu3, Teresa Ng3, Chih-Wei Lin3, Federico J. 
Mensa3; 1Southern California GI and Liver Centers and Southern 
California Research Center, Coronado, CA; 2University of Califor-
nia San Diego, La Jolla, CA; 3AbbVie, North Chicago, IL; 4Indiana 
University School of Medicine, Indianapolis, IN; 5Liver Institute of 
Virginia, Bon Secours Health System, Newport News, VA; 6Gas-
troOne, Germantown, TN; 7Toronto Digestive Disease Associates, 
Toronto, ON, Canada; 8Christchurch Hospital, Christchurch, New 
Zealand; 9Island Health Authority, Victoria, BC, Canada; 10Louisi-
ana Research Center, Shreveport, LA; 11Pusan National University 
and Medical Research Institute, Busan, Korea (the Republic of)
Background: Hepatitis C virus genotypes (HCV GTs) 2, 
4, 5 and 6 have diverse global distributions, and together 
account for approximately 23% of global HCV infections. 
Co-formulated glecaprevir (formerly ABT-493; NS3/4A inhib-
itor identified by AbbVie and Enanta) and pibrentasvir (for-
merly ABT-530; NS5A inhibitor) [GLE/PIB] are pangenotypic 
direct-acting antivirals (DAAs) with a high barrier to resistance. 
In previous phase 2 studies, SVR12 rates of 98% and 100% 
were achieved following treatment with GLE/PIB for 8 weeks in 
GT2-infected patients or 12-weeks in GT 4-6 infected patients, 
respectively. SURVEYOR-II, Part 4 evaluated the safety and 
efficacy of 8-week GLE/PIB treatment in patients with GT4-6 
infection, and a larger cohort of GT2-infected patients. Meth-
ods: SURVEYOR-II (NCT02243293) is a phase 2, open-label, 
randomized, multicenter study. In Part 4, treatment-naïve or 
interferon- or sofosbuvir-experienced patients with GT2, 4, 5 
or 6 infection without cirrhosis were enrolled into a single arm 
to receive 8-weeks of once-daily GLE/PIB (300 mg/120 mg). 
The primary endpoint was the number of patients with SVR12. 
For DAA-naïve GT2-infected patients, non-inferiority of SVR12 
rates was evaluated by comparison to a historical standard-of-
care (12 weeks SOF + ribavirin) SVR12 rate of 95%. Safety 
was also assessed. Results: Of the 203 patients enrolled, 145 
(71%) had GT2 infection, and 45 (22%), 2 (1%), and 10 (5%) 
had GT 4, 5, and 6 infection, respectively. Baseline demo-
graphics and safety are summarized in Table 1. The SVR4 rate 
was 97% (141/145), 98% (45/46), 100% (2/2) and 100% 
(10/10) for GT2, 4, 5 and 6-infected patients, respectively. 
Overall, two virologic failures occurred, both as relapses in 
GT2-infected patients with prior treatment experience. The most 
common adverse events (AEs) were fatigue (18%), headache 
(14%) and nausea (11%). No discontinuations were due to 
AEs, no serious AEs were related to treatment, and grade 3 
laboratory abnormalities occurred in <1% of patients. Conclu-
sions: Eight-week treatment with GLE/PIB yielded an overall 
SVR4 rate of 98% in non-cirrhotic patients with GT 2, 4, 5 
or 6 infection, regardless of baseline polymorphisms or prior 
treatment experience. SVR12 data will be available for presen-
tation at the meeting. These results suggest that GLE/PIB for 8 
weeks can successfully treat patients with HCV GT 2, 4, 5 or 6 
infection without cirrhosis.

Table 1. Baseline Demographics, Disease Characteristics, Safety 
and Lab Abnormalities
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Eight weeks treatment duration with Ledipasvir/Sofos-
buvir (LDV/SOF) is effective for appropriately selected 
patients with genotype 1 Hepatitis C virus (HCV) infec-
tion: an analysis of multiple real world cohorts totaling 
>6,500 patients
Vinay Sundaram1, Christie Jeon1, Kamran Qureshi3, Nyan L. 
Latt4, Amandeep K. Sahota4, Michael P. Curry5, Naoky C. Tsai6, 
Nathorn Chaiyakunapruk7, Yoori Lee8, Stephen Lott10, Joerg 
Petersen9, Peter Buggisch9, Kris V. Kowdley2; 1Cedars-Sinai Med-
ical Center, Los Angeles, CA; 2Swedish Medical Center, Seattle, 
WA; 3Temple University, Philadelphia, PA; 4Kaiser Permanente, 
Los Angeles, CA; 5Beth Israel Deaconness, Boston, MA; 6Queens 
Medical Center, Honolulu, HI; 7Monash University, Subang Jaya, 
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macy, Flint, MI
AIMS: A post-hoc analysis of the ION-3 trial indicated that 
8 weeks of treatment with LDV/SOF is effective in selected 
patients with genotype 1 chronic HCV. Several real-world 
cohort studies also suggest that SVR rates with an 8 week regi-
men is comparable to a 12 week course. However, these stud-
ies are limited by lack of uniform data regarding fibrosis stage 
or risk factors for relapse. Therefore, current guidelines do not 
routinely recommend an 8-week regimen. Using individual 
patient data from multiple real world cohorts, we determined 
the effectiveness of 8 weeks of treatment, examined variables 
associated with relapse and compared the efficacy of 8 weeks 
with 12 weeks of therapy. METHODS: Our primary analysis 
used pooled data from non-cirrhotic patients from the HCV-
TRIO, IFI, Temple University/Burman’s pharmacy, and Kaiser 
Permanente Southern California cohorts. All patients had fibro-
sis staging through biopsy, transient elastography, or fibrosure 
test. Exact logistic regression was used to determine predictors 
of relapse. Our secondary analysis was a systematic review 
and meta-analysis of additional real world cohorts to compare 
the effectiveness of an 8 and 12 week course. RESULTS: Our 
primary analysis included 868 patients treated for 8 weeks 
with LDV/SOF. Twelve patients relapsed, yielding a per-pro-
tocol (PP) SVR12 rate of 98.6%. SVR12 rates among all sub-
groups was greater than 95%, including in black patients, 
those with HIV co-infection and those with stage 3 fibrosis. 
(Table 1) Sex, age, race, genotype subtype, and fibrosis stage 
did not predict relapse among patients receiving 8 weeks of 
treatment. Random effects meta-analysis of 6 additional real 
world cohorts (n=5,641) demonstrated similar efficacy with 
8 weeks (2168/2278, 95.2%) as 12 weeks (3266/3363, 
97.1%) duration of treatment (RR=0.99, 95% CI 0.97-1.02). 
CONCLUSIONS Real-world data from a large individual 
patient data cohort and a meta-analysis of additional cohort 
studies demonstrates that 8 weeks of LDV/SOF achieves high 
SVR rates >95% in appropriately selected patients, regardless 
of fibrosis stage, race or HIV co-infection and has comparable 
outcomes to 12 weeks duration. We propose consideration 
of the 8 week LDV/SOF regimen be incorporated into treat-
ment algorithms, which may realize cost savings and increase 
access to therapy.

Table 1. Intention-to-treat and per-protocol SVR12 outcomes for 
patients receiving 8 weeks of LDV/SOF therapy

ITT: Intention-to-treat;
PP: Per-protocol
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Hepatitis B Reactivation Associated with Direct Acting 
Antiviral Therapy for Hepatitis C: A Review of Sponta-
neous Post-Marketing Cases
Susan J. Bersoff-Matcha, Kelly Y. Cao, Mihaela Jason, Adebola 
Ajao, S. C. Jones, Tamra Meyer, Allen D. Brinker; Office of Phar-
macovigilance and Epidemiology, US Food and Drug Administra-
tion, Silver Spring, MD
Background: Direct acting antiviral agents (DAAs) are safe, 
effective treatments for patients with hepatitis C virus (HCV). 
There have been several recent published case reports of hep-
atitis B virus reactivation (HBV-R) in patients with HCV/HBV 
coinfection. HBV-R, defined as an abrupt increase in HBV rep-
lication in patients with inactive or resolved HBV, may result in 
clinically significant hepatitis. HBV-R is often associated with 
immunosuppression, yet DAAs are not known to cause immu-
nosuppression, and instead work by inhibiting viral proteins 
for HCV replication. Objective: The purpose of this evalua-
tion was to assess spontaneous reports of HBV-R in the setting 
of DAA treatment. Methods: We queried the FDA Adverse 
Event Reporting System (FAERS) for cases of HBV-R associ-
ated with currently marketed, FDA approved DAAs between 
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11/22/13 – 7/18/16. FAERS houses over 12 million spon-
taneous reports submitted to FDA by healthcare professionals, 
laypersons and drug manufacturers. We defined a case as 
any report of an HBV-R temporally associated with DAA ther-
apy and containing evidence of HBV DNA increase or HBsAg 
seroconversion from negative to positive when baseline HBsAg 
was provided. We then conducted a descriptive analysis of the 
case series. Results: The US FDA received 24 unique reports 
of HBV-R associated with DAA therapy which met our case 
definition during evaluation period. Three cases reported either 
a fatal outcome (n=2) or liver transplantation (n=1). Patients 
who developed HBV-R were heterogeneous in terms of HCV 
genotype, DAA received, and baseline HBV viral parameters. 
At baseline, seven patients had a detectable HBV viral load 
(VL), four patients had a positive HBsAg and undetectable HBV 
VL, and three patients had a negative HBsAg and undetect-
able HBV VL. The remaining cases either did not report these 
data points, or data were uninterpretable. Despite provider 
knowledge of baseline HBV status, a delay in diagnosis and 
treatment of HBV-R was noted in five cases, with possible delay 
in three others. Limitations: Our data source is a spontaneous 
reporting system subject to variable data quality and underre-
porting. We are therefore unable to estimate incidence of DAA 
associated HBV-R, and our ability to make causal inference is 
limited. Conclusions: HBV-R is a newly identified safety concern 
in patients with HCV/HBV coinfection who are treated with 
DAAs. Patients with a history of HBV require clinical monitoring 
while on DAA therapy. Further studies are needed to determine 
risk factors for HBV-R, to clearly define monitoring frequency 
and to fully identify patients who may benefit from HBV pro-
phylaxis and treatment.
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Retreatment with sofosbuvir + grazoprevir + elbasvir 
+ ribavirin of patients with Hepatitis C virus Genotype 
1 or 4 with RASs at failure of a sofosbuvir + ledipasvir 
or + daclatasvir or + simeprevir regimen (ANRS HC34 
REVENGE study)
Victor de Ledinghen1, Claire Laforest2,3, Christophe Hezode4, 
Stanislas Pol5, Alain Renault3, Laurent Alric6, Dominique G. Lar-
rey7, Sophie Metivier8, Albert Tran9, Caroline Jezequel10, Didier 
Samuel11, Fabien Zoulim12, Aurélie Pailhé13, Séverine Gibowski13, 
Marc Bourlière14, Eric Bellissant2,3, Jean-Michel Pawlotsky15; 
1Hepatology Unit, Haut Lévêque Hospital, Bordeaux, France; 
2Pharmacology Unit, Pontchaillou Hospital, Rennes, France; 3CIC 
1414, Inserm, Rennes, France; 4Hepatology Unit, Henri Mondor 
Hospital, Creteil, France; 5Hepatology Unit, Cochin Hospital, 
Paris, France; 6Digestive Department, Purpan Hospital, Toulouse, 
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d&Sud Sida-hiv Hépatites), Paris, France; 14Hepatology Unit, St 
Joseph Hospital, Marseille, France; 15Virology Department, Henri 
Mondor Hospital, Creteil, France
Failure to achieve sustained virological response (SVR) with 
hepatitis C virus (HCV) direct-acting antiviral-based regimens 
is commonly associated with emergence of variants carrying 
resistance-associated substitutions (RASs). The optimal retreat-
ment regimen for such patients is unknown. The aim of this 

randomized open-label study was to evaluate sofosbuvir (SOF) 
+ grazoprevir (GZR) + elbasvir (EBV) + ribavirin (RBV) 16 vs 
24 wks in patients with NS5A or NS3 RASs at initial treatment 
failure. Antiviral efficacy was evaluated using the secondary 
endpoint of SVR4 (SVR 4 weeks post-treatment). On-treatment 
responses and safety were also assessed. Twenty-six patients 
(20 males; mean age: 60 years) chronically infected with HCV 
genotype 1 (1a: n=8; 1b: n=11; 1d: n=1) or 4 (n=6) were 
randomized and treated. They had advanced fibrosis or com-
pensated cirrhosis (FibroScan > 9.5 kPa in 21 cases and > 
20 kPa in 13 cases). NS5A RASs were present in 24 patients 
(Y93H, n=17; L31M, n=7; Q30R, n=4); NS3 RAS were pres-
ent in 2 patients. Baseline HCV-RNA level was 6.1 log IU/mL. 
All of the 26 patients achieved HCV RNA below lower limit of 
quantification (either TD[u] or TND) during treatment and 18 
patients had a rapid response (week 4). SVR4 was achieved 
by 16/17 patients with sufficient follow-up (almost all the data 
set will be available in October). The only patient without SVR4 
was a patient randomized to 24 wks treatment who had a liver 
transplantation, stopped prematurely treatment at W12, had 
negative HCV RNA 3 weeks later and died. No relapse was 
observed. Seven serious adverse events (SAE) occurred in 5 
patients. No SAE was ascribed to study treatment and no study 
treatment was discontinued due to SAEs. Among the 4 patients 
with a history of HCC, 2 patients experienced HCC recurrence 
during the treatment period (first HCC in 2010 and 2014, 
respectively), one of whom also had cirrhosis decompensation 
before HCC recurrence. Our findings suggest that retreating 
patients who failed a DAA-based regimen with NS5A/NS3 
RASs with the combination of SOF + GZR + EBV + RBV for 16 
weeks is efficacious and represent an interesting option. Safety 
will need to be monitored cautiously for this combination.
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Human FGF19 but not NGM282, an Engineered Variant 
of FGF19, Causes Hepatocellular Carcinoma (HCC) In A 
Diet-Induced Mouse Model of Non-Alcoholic Steatohep-
atitis (NASH)
Lei Ling1, Mei Zhou1, Marc Learned1, Stephen J. Rossi2, Hui Tian1, 
Alex M. DePaoli2; 1Research, NGM Biopharmaceuticals, Inc, 
South San Francisco, CA; 2Clinical Research, NGM Biopharma-
ceuticals, Inc, South San Francisco, CA
Background and Aims: NASH is a common chronic liver disease 
associated with obesity, diabetes, and metabolic syndrome 
and has limited treatment options. There is also an increased 
risk of HCC in NASH patients, independent of the presence 
of cirrhosis. The FGF19 biologic pathway has a demonstrated 
positive effect on NASH histopathology in preclinical and 
human studies. However, FGF19 also has been associated 
with HCC in both mouse models and post-resection HCC 
patients. NGM282 is an engineered variant of FGF19 that 
retains the metabolic activity of FGF19 without the associated 
tumorigenicity and is currently being studied in a Phase 2 trial 
in NASH patients. Mice fed a high-fat, high-fructose, high-cho-
lesterol (HFFC) diet are an established preclinical model for 
NASH which develop liver histology similar to human NASH. 
We have previously shown that FGF15, the rodent orthologue 
of FGF19, has similar biologic activity to FGF19 but without 
an increase in liver tumors, complicating the assessment of 
FGF19-mediated carcinogenicity in mouse models. Therefore, 
we evaluated human FGF19 and NGM282 in the HFFC model 
to assess the comparative biologic activity and tumorigenic 
risk in NASH. Methods: 9-week old C57BL6/J mice were fed 
a HFFC diet (40% fat, 22% fructose, 2% cholesterol) for 16 
weeks. Mice then received a single dose of adeno-associated 
virus (AAV) carrying NGM282 (n=9), FGF19 (n=9) or a con-
trol (n=5) gene and continued on the HFFC diet. Livers were 
collected 34 weeks post-AAV dose (50 weeks on HFFC diet) for 
liver histology and HCC assessments. Results: Both FGF19 and 
NGM282 markedly improved NASH-related histology relative 
to the control group. Hepatic gene expression of Cyp7a1, 
fibrosis markers (Col1a1, Col3a1, TGF beta-1, Lgals3) and 
inflammatory cytokines (CCL2, CCR2, TNF-alfa, IL1b) were 
also significantly reduced by FGF19 and NGM282. However, 
prolonged exposure to FGF19 induced liver tumors in these 
mice (Figure 1), consistent with prior data in other mouse mod-
els. Liver tumors were not observed in any of the NGM282 
treated mice. Neither of the treatment groups has significant 
fibrosis or cirrhosis that could have contributed to the tumori-
genic effect. Conclusions: Both human FGF19 and NGM282 
prevent NASH-related histologic changes in a diet-induced 
mouse model of NASH. However, only FGF19 was associated 
with an increase in liver tumors, independent of the presence 
of fibrosis. These data have implications for both the biologic 
activity and therapeutic potential of NGM282 in human NASH 
as well as the carcinogenic risk of agents such as FXR agonists 
that increase the secretion of endogenous human FGF19.

Figure 1.
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An RNA-based signature enables high specificity detec-
tion of circulating tumor cells in hepatocellular carci-
noma
Irun Bhan1,2, Mark Kalinich1, Tanya T. Kwan1, David T. Miya-
moto1,3, Sarah Javaid1, Joseph A. Licausi1, John D. Milner1, 
Xin Hong1, Lipika Goyal1,4, Srinjoy Sil1, Melissa Choz1, Ravi 
Kapur5, Alona Muzikansky1,6, Huidan Zhang7, David A. Weitz7, 
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Andrew X. Zhu1,4, David T. Ting1,4, Mehmet Toner1,5, Shyamala 
Maheswaran1,9, Haber A. Daniel1,8; 1Massachusetts General Hos-
pital Cancer Center, Harvard Medical School, Charlestown, MA; 
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MA; 7Department of Physics, Harvard University, Cambridge, MA; 
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Introduction: Circulating tumor cells (CTCs) are shed into the 
bloodstream by invasive cancers, but the difficulty inherent in 
identifying these rare cells by microscopy has precluded their 
routine use in monitoring or screening for cancer. We recently 
described a high-throughput microfluidic CTC-iChip, which 
efficiently depletes hematopoietic cells from blood specimens 
and enriches for CTCs with well-preserved RNA. Application 
of RNA-based digital PCR to detect CTC-derived signatures 
may thus enable highly accurate tissue lineage-based cancer 
detection in blood specimens. We examined hepatocellular 
carcinoma (HCC), which bears a unique gene expression pro-
file consistent with its hepatic origin. Methods: Peripheral blood 
samples from HCC patients and patients with non-malignant 
liver disease at risk for developing HCC were processed using 
the CTC-iChip. After identifying a digital signature of 10 liv-
er-specific RNA transcripts, we used a cross-validated logistic 
regression model to identify the presence of HCC-derived CTCs 
in these samples. Results: We identified HCC-derived CTCs in 
9/16 (56%) untreated HCC patients versus 1/31 (3%) at-risk 
patients (P<0.0001). Positive CTC-scores declined in treated 
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patients: positive scores were found in 9 of 32 (28%) patients 
receiving therapy and only 1/15 (7%) patients who had under-
gone curative-intent ablation, surgery or liver transplantation 
and had no evidence of neoplastic disease (NED). RNA-based 
digital CTC scoring was not correlated with the standard HCC 
serum protein marker alpha fetoprotein (AFP, P=0.57). Mod-
eling the sequential use of these two orthogonal markers for 
HCC screening in high-risk cirrhosis patients generates positive 
and negative predictive values of 80% and 86%, respectively. 
Conclusion: Digital RNA quantitation constitutes a sensitive and 
specific CTC readout, enabling high-throughput clinical appli-
cations, such as noninvasive screening for HCC in populations 
where viral hepatitis and cirrhosis are prevalent.
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Genome-wide association study identifies a TLL1 variant 
associated with development of hepatocellular carci-
noma after eradication of hepatitis C virus
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BACKGROUND & AIMS: The risk of developing hepatocellular 
carcinoma (HCC) is not completely abrogated after eradica-
tion of hepatitis C virus (HCV) by anti-viral agents. We aimed 
to identify host genetic variation associated with the develop-
ment of HCC after achieving sustained virological response 
(SVR) in chronic hepatitis C (CHC) patients. METHODS: We 
selected 456 Japanese patients who achieved SVR by interfer-
on-based therapy and either developed HCC at ≥ 1 year after 
the end of treatment (EOT) (n=123) or did not develop HCC 
for ≥ 5 years after the EOT (n=333), and conducted GWAS in 
these two groups. We then carried out a replication analysis 
of 79 candidate single nucleotide polymorphisms (SNPs) in an 
independent set consisting of 130 HCC and 356 non-HCC 
patients. RESULTS: SNP rs17047200, located within the intron 
of TLL1 on chromosome 4, showed a strong association with 
developing HCC at a genome-wide level of significance when 
the results of the GWAS and the replication cohort were com-
bined (odds ratio = 2.37, P = 2.66 × 10-8). The cumulative inci-
dence of HCC up to 10 years after the EOT was significantly 
higher in patients with rs17047200 AT/TT than those with 
AA in the GWAS, the replication and their combined cohorts 
(P = 0.009, P < 0.001 and P < 0.001 by log-rank testing, 
respectively). Multivariate analysis using the stepwise Cox pro-
portional hazard model showed that rs17047200 AT/TT was 
an independent risk factor for developing HCC (hazard ratio 
= 1.86, P = 0.002) in addition to male gender, older age, 
lower platelet count and albumin level, and higher post-treat-
ment α-fetoprotein level. Combining the rs17047200 genotype 
with other factors, we propose different prediction models for 
HCC development in patients with mild or advanced hepatic 
fibrosis. TLL1 expression analyses showed that mRNA levels in 
human stellate cell lines increased with activation. Moreover, 
Tll1/TLL1 mRNA increased in liver tissues in rodent models and 
CHC patients according to the progression of hepatic fibrosis. 
Bioinformatic analysis on protein-protein interaction networks 
indicated that the TLL1 exerted several biological roles in regu-
lating extracellular matrix assembly and in transforming growth 
factor beta signaling. CONCLUSION: We hypothesize that 
TLL1 may contribute to HCC development mainly via hepatic 
fibrogenesis, and suggest that genetic testing for the TLL1 SNP 
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would be useful for implementing personalized surveillance of 
HCC after SVR has been achieved.
Disclosures:
Yasuhito Tanaka - Grant/Research Support: Chugai Pharmaceutical CO., LTD., 
MSD, abbvie, Bristol-Myers Squibb; Speaking and Teaching: Bristol-Myers 
Squibb
Norifumi Kawada - Grant/Research Support: Chugai; Speaking and Teaching: 
MSD, BMS, Gilead, Abbvie
The following people have nothing to disclose: Kentaro Matsuura, Hiromi Sawai, 
Kazuho Ikeo, Atsumasa Komori, Hitoshi Yoshiji, Naoya Sakamoto, Yasuhiro 
Asahina, Masayuki Kurosaki, Masao Honda, Katsushi Tokunaga

LB-22
WITHDRAWN

LB-23
Reduction in Liver Transplant Wait-Listing in the Era of 
Direct Acting Anti-Viral Therapy 
Jennifer A. Flemming1, W. Ray Kim2, Carol L. Brosgart3, Norah 
Terrault3; 1Medicine and Public Health Services, Queens Univer-
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Recent approval of direct-acting antiviral (DAA) therapy for 
patients with decompensated cirrhosis (DC) secondary to hep-
atitis C (HCV) is associated with improved hepatic function. 
We analyzed trends in liver transplant (LT) wait-listing (WL) to 
explore the potential impact of effective medical therapy on WL 
registration. This is a cohort study using the Scientific Registry 
of Transplant Recipients database from 2003-2015. 47,591 
adults wait-listed for LT due to HCV, hepatitis B (HBV) and 
non-alcoholic steatohepatitis (NASH) were identified. LT indica-
tion was defined as DC if the model for end-stage liver disease 
(MELD) at WL was ≥ 15 or hepatocellular carcinoma (HCC). 
Era of listing was divided into “interferon” ([IFN] 2003-2010), 
“protease inhibitor” ([PI] 2011-2013), and “direct-acting antivi-
ral” ([DAA] 2014-2015). Annual standardized incidence rates 
(ASIR) of WL were analyzed using Poisson regression. Adjusted 
incidences of LT WL for DC in HCV patients decreased by 5% 
in the PI era (P = 0.004) and 32% in the DAA era (P <.001) 
compared to the IFN era. Listing for DC in HBV also decreased 
in the PI (-17%, P = 0.002) and DAA eras (-24%, P <.001). 
Conversely, WL for DC in NASH increased by 41% in the PI 
era (P <.001) and 81% in the DAA era (P <.001). In 2015, 
the ASIR of LT WL for DC in NASH was equal to that of HCV 
(2.80/100,000 vs. 2.73/100,000 respectively). WL for HCC 
in both the HCV and NASH populations increased in both 
PI and DAA eras (P <.001 for all) while HCC WL in HBV 
remained stable (P > 0.05 for all). Conclusions: The rate of LT 
WL for HCV complicated by DC has decreased by over 30% 
in the era of DAA therapy and is now equal to that of NASH. 
Further reductions in WL are anticipated with increased testing, 
linkage to care, and access to DAA therapy.

Figure: Annual standardized incidence rates (ASIR) of LT wait-list-
ing per 100,000 US population by etiology of liver disease and 
indication for wait-listing. X-axis is the year of LT wait-listing regis-
tration. PI: protease inhibitor; DAA: direct acting antiviral
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RNA interference (RNAi) with ARC-AAT provides deep 
and prolonged knockdown of alpha-1 antitrypsin levels 
in healthy volunteers
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PURPOSE: Alpha-1 antitrypsin deficiency (AATD) is a genetic 
disorder causing pulmonary and liver disease. The PiZ muta-
tion results in mis-folded protein (Z-AAT) which can accumulate 
in hepatocytes and leads to globule formation, fibrosis, cirrho-
sis and HCC while reducing secretion into blood. ARC-AAT 
is an RNAi therapeutic which silences production of hepatic 
Z-AAT while preserving extra-hepatic production. Studies in 
transgenic PiZ mice, have shown reductions in AAT mRNA, 
serum Z-AAT levels and hepatocyte accumulation (Wooddell 
et al., TIDES 2015). Reduction in PiZ production and Z-AAT 
globules should benefit AATD-associated liver disease. A first 
in human study in healthy volunteers and patients with ARC-
AAT is ongoing. The healthy volunteer portion of the study is 
completed and has been unblinded. METHODS: In the healthy 
volunteer (HV) component (Part A) of this double-blind study, 
54 HVs (age 18-50) were randomized in 9 single dose cohorts 
(2 placebo: 4 active) escalating from 0.38 mg/kg through 8 
mg/kg. Assessments include safety, PK and change in serum 
AAT levels. All subjects were followed until serum AAT returned 
to normal (> 90 mg/dL) or within 15% of baseline. The patient 
portion of the trial is ongoing. RESULTS: Reductions in serum 
AAT of up to 90% were observed. There was a clear dose-re-
sponse and PK was linear. Duration of effect indicates that 
monthly or less frequent dosing is likely. There have been no 
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deaths, drop outs due to AEs, clinically significant changes in 
ECGs, DLCO or FEV1 and one SAE in a placebo subject. The 
most frequently reported AEs were headache and upper respi-
ratory tract infection. CONCLUSION: Initial results from Part A 
of the Phase I study indicate that ARC-AAT is well-tolerated and 
provides deep and durable knockdown of hepatic AAT produc-
tion. AATD patient dosing is underway.
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Kwashiorkor Malnutrition is Marked by Reduced Serum 
Concentrations of Essential Amino Acids
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Background: Malnutrition is a leading cause of childhood 
mortality and contributes to 45% of all deaths of children 
younger than 60 months. Variants of severe acute malnutrition, 
(marasmus and kwashiorkor), are particularly fatal, causing 
the deaths of over half a million children each year. While 
there is consensus that the wasting of marasmus is caused by 
inadequate caloric intake, the cause of kwashiorkor malnutri-
tion is unknown. Although the risk of developing kwashiorkor 
is increased by a low protein diet, total protein consumption 
is not significantly lower among malnourished children who 
develop kwashiorkor as compared to that of children with 
marasmus. It has been suggested that reduced intake or biosyn-
thesis of carnitine, a metabolite essential for lipid metabolism 
which is present in animal protein, may account for the charac-

teristic steatosis of kwashiorkor. Procedure: 85 children, (ages 
6-60 months), newly diagnosed with severe malnutrition were 
enrolled in rural Malawi. Venous blood was collected before 
starting feeding therapy. A commercially available metabolo-
mics platform was used to quantify the serum concentration of 
amino acids and acyl-carnitine species in order to character-
ize differences between children with kwashiorkor and maras-
mus. Results and Discussion: There were notable differences 
in the serum concentrations of essential amino acids among 
kwashiorkor and marasmus groups of patients. Although both 
amino acids necessary for the biosynthesis of carnitine, lysine 
& methionine, were reduced in kwashiorkor carnitine itself was 
not significantly different between marasmus and kwashiorkor 
subjects, (p = 0.99). Moreover, of 42 acyl-carnitine species 
analyzed only one was significantly reduced in kwashiorkor. 
Overall, these findings demonstrate that kwashiorkor is clearly 
distinguished from marasmus by significantly reduced concen-
trations of numerous essential amino acids. However, serum 
acyl-carnitine analysis does not support the concept that the 
characteristic steatosis of kwashiorkor is caused by carnitine 
deficiency.

Serum Concentration of Essential Amino Acids in Kwashiorkor 
and Marasmus

All concentrations expressed in mmol/L
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Addition of simvastatin to carvedilol does not improve 
hemodynamic response in cirrhotics with varices with-
out prior bleed: Preliminary results of an open label RCT
Rajan V, Ashok Choudhary, Ankur Jindal, Guresh Kumar, Shiv 
K. Sarin; Hepatology, Institute of liver and biliary sciences, Delhi, 
India
Background and aims- Carvedilol, a non selective beta blocker 
(NSBB),effectively reduces hepatic vein pressure gradient 
(HVPG) in nearly 50% cirrhotic patients. Simvastatin has been 
shown to reduce HVPG and improve survival when combined 
with NSBB. We studied whether adding simvaststin to carve-
dilol improves hemodynamic response in primary prophylaxis 
of varices. Patients and Methods-Cirrhotics with varices who 
had never bled, and had not been abusing alcohol or had 
hepatocelluar carcinoma or portal vein thrombosis,were ran-
domized to receive carvedilol (group A) or carvedilol plus 
simvastatin (Group B) for 3 months. Biochemical tests, UGI 
endoscopy, liver stiffnes (Fibroscan) and HVPG were done at 
baseline and at 3 months. The primary end-point was hemo-
dynamic response at 3 months (HVPG <12 mmHg or ≥ 20% 
reduction). Results-220consecutive cirrhotics with varices were 
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enrolled and 97 have so far completed 3 months follow-up and 
are being presented. Demographic profile including aetiology 
(NASH 25:25, alcohol 11:12) and HVPG (p=0.396) were 
comparable between groups. Mean HVPG reduced at month 
3 in both Gr. A (17.16+3.26 mmHg to 14.4+ 4.7 mmHg, 
p< 0.001) and B (17.9+ 3.4 mmHg to 15.4 + 3.7 mmHg, 
p<0.001) though the difference was not significant (16.09% 
vs 13.87%,p=ns). The reduction in HVPG by ≥20% was seen 
in 54.4% (n=25) patients in group A and 50% (n=22) in group 
B (p=0.428). Patients with large varices showed hemodynamic 
response in more patients in group B than A, though the differ-
ence was insignificant(66.7% vs 53.33, p=0.492). Reduction 
in LSM was not different but controlled attenuation parameter 
was decreased more in group B (272+/- 66 to 252 +/- 58, 
p=0.031) than group A (251+/-51 to 242+/- 45, p=0.287).
Two patients in group A and one in group B bled during 3rd 
month and one patient in each group died. Three (5.88 %) 
patients in group A were intolerant and 8 ( 15.69 %) and 9 
(19.56 %) in Group A and B required carvedilol dose modi-
fication. The maximum tolerable median dose of carvedilol in 
both groups was 25mg/day and of simvastatin was 40mg/
day. Extreme lethargy and weakness requiring dose reduction 
of simvastatin was seen in 4 (%) patients.Conclusion-Addition 
of simvastatin to carvediolol neither improved hemodynamic 
efficacy or reduced the incidence of first bleed in unbled cir-
rhotics with varices. These interim results need to be confirmed 
at the completion of the study, but are important to guide inves-
tigators in designing new treatment protocols.
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Quality of Life and Outcomes after Multiple Courses 
of Granulocyte-Colony Stimulating Factor and Growth 
Hormone in Patients with Decompensated Cirrhosis
Virendra Singh4, Nipun Verma4, Amritjyot kaur5, Ratiram Sharma1, 
Ashish Bhalla6, Navneet Sharma6, Ritesh Agarwal2, Akash Singh3, 
Sunita Kumari4, Sunil Taneja4, Arka De4; 1Transfusion Medicine, 
Postgraduate Institute of Medical Education and Research, Chandi-
garh, India; 2Pulmonary Medicine, Postgraduate Institute of Med-
ical Education and Research, Chandigarh, India; 3Government 
Medical College and Hospital, Chandigarh, India; 4Hepatology, 
Postgraduate Institute of Medical Education and Research, Chandi-
garh, India; 5Nuclear Medicine, Postgraduate Institute of Medical 
Education and Research, Chandigarh, India; 6Internal Medicine, 
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Background: Decompensated cirrhosis carries a high mortality. 
Liver transplantation is the treatment of choice; however, the 
limited availability of donor organs, high costs, and limited 
expertise has resulted in widened donor-recipient mismatch 
and high waitlist mortality.The present study investigated 
whether multiple courses of granulocyte-colony stimulating 
factor (G-CSF) with or without growth hormone (GH) would 
promote liver regeneration and improve outcomes in patients 
with decompensated cirrhosis. Methods: Sixty-five patients with 
decompensated cirrhosis were openly randomized to either 
standard medical therapy (SMT) plus G-CSF (5mg/kg sub-
cutaneously every 12h for 5 days then every 3 monthly for 
3 days each;4 cycles) plus GH (1 IU subcutaneously daily) 
(group A; n=23) or SMT plus G-CSF (group B; n=21) or SMT 
alone (group C; n=21). Patients were followed up monthly for 
12 months. The primary outcome was survival at 12 months. 
The secondary outcomes were mobilization of CD34+ cells 

at day 6; improvement in clinical scores (Child Turcotte Pugh 
[CTP], model for end-stage liver disease [MELD]), liver stiffness, 
nutritional parameters (Mid-arm-circumference[MAC]; Mid-arm-
muscle circumference[MAMC]), control of ascites, episodes of 
infection, quality of life (QOL), and adverse events of treatment 
at 12 months. Results: The baseline characteristics were com-
parable between these groups. There was significantly better 
12-month survival in groups A and B than in group C (82.6%, 
85.7%, 47.6%, respectively; p=0.019). At day 6 of therapy, 
CD34+ cells increased in groups A and B compared to base-
line with no change in group C (p=0.000,0.000, and 0.119, 
respectively). There was a significant decrease in CTP and 
MELD scores in groups A and B while there was an increase 
in group C at 12 months as compared to baseline (p<0.05). 
There was an improvement in MAC and MAMC in groups A 
and B (p<0.05) while they worsened in group C (p<0.05) as 
compared to baseline. Ascites was better controlled in groups 
A and B than in group C (p=0.000). A higher proportion of 
patients had infection episodes in group C as compared to 
groups A and B (p= 0.008). There was a significant reduction 
in liver stiffness in groups A and B (p=0.000) while no change 
in group C at 12 months. Overall QOL scores improved in 
groups A and B than in group C at 12 months (p=0.000).The 
therapies were well tolerated with no major side effects. Con-
clusions: Multiple courses of G-CSF improve 12-month survival 
in decompensated cirrhosis. The use of G-CSF led to the mobi-
lization of hematopoietic stem cells, improved liver function, 
ascites control, nutrition, fibrosis, reduced infections, thus result-
ing in better QOL in patients with decompensated cirrhosis. 
The use of GH was however not found to have any additional 
benefit compared to G-CSF.(NCT02451033)
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Farnesoid X Receptor Agonist Obeticholic Acid Raises 
LDL-cholesterol and reduces HDL-cholesterol in the 
Diet-induced NASH (DIN) Hamster, a Novel Preclinical 
Model for Evaluating Efficacy and Side effects of Drugs 
targeting Non-Alcoholic Liver Diseases.
Francois Briand, Solène Brocas, Marjolaine Quinsat, EMMAN-
UEL BROUSSEAU, Thierry Sulpice; PHYSIOGENEX SAS, LABEGE, 
France
Background: Preclinical models that predict benefits and 
side effects of drugs targeting Non-Alcoholic Steato-Hepatitis 
(NASH) in humans are lacking. Compared to humans, mice 
have a different lipid/lipoprotein metabolism and respond dif-
ferently to NASH therapies; e.g. no dyslipidemic side effect 
is observed with the Farnesoid X Receptor (FXR) agonist obe-
ticholic acid (OCA) in mice. In contrast, the Golden Syrian 
hamster has a cholesterol and lipoprotein metabolism closed 
to humans, but this species has not been evaluated for NASH. 
We have thus developed a novel Diet-Induced NASH (DIN) 
hamster model and evaluated the effects of OCA. Methods: 
Male Golden Syrian hamsters were fed a control chow (CC) 
diet with normal drinking water (n=9) or a cafeteria (CF) diet 
(n=24), that consists of a choice between CC diet with nor-
mal drinking water or a high fat/high cholesterol diet with 
10% fructose enriched drinking water. After 20 weeks of diet, 
hamsters under CF diet were kept on the same diet without 
(control CF, n=12) or with OCA 15mg/kg/day (CF+OCA, 
n=12) for 5 weeks. Body weight follow-up, biochemical param-
eters, liver histology and NAS score were used to evaluate the 
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effects of CF diet and OCA. Results: Compared with CC, CF 
diet induced significantly higher body weight, HOMA-IR index 
of insulin resistance, plasma total cholesterol, LDL-C, and ALT 
levels, by 10%, 46%, 85%, 117% and 27%, respectively. 
NAS scoring indicated advanced liver complications in CF fed 
hamsters, with liver steatosis (mean score 2.7± 0.2 for grade 
0-3), inflammation (1.3 ± 0.2; grade 0-3), hepatocyte balloon-
ing (2 ± 0.3; grade 0-3) and fibrosis (2.7 ± 0.2; grade 0-4). 
Compared to control CF, CF+OCA fed hamsters showed sig-
nificant body weight loss, but higher plasma cholesteryl ester 
transfer protein activity by 18% (p<0.01), higher LDL-C levels 
by 27% (p<0.05), and lower HDL-C levels by 20% (p<0.01). 
Dyslipidemic profile was confirmed by Fast Protein Liquid Chro-
matography analysis. Compared to CF, CF+OCA significantly 
reduced intestinal cholesterol absorption, with a trend towards 
lower hepatic LDL-receptor protein expression. In the liver, 
CF+OCA blunted gene expression of FXR targets Cyp7a1 and 
Cyp8b1, and reduced NAS score for inflammation (all p<0.01 
vs. control CF). However, only 50% of CF+OCA fed hamsters 
showed substantial improvement in total NAS score, leading 
to a non-significant reduction as compared with control CF 
hamsters. Conclusion: Compared to mouse models, the DIN 
hamster replicates benefits and side effects of OCA observed 
in humans. This model should be useful to evaluate efficacy and 
sides effects of novel drugs for better translation to the clinical 
setting.
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Clinical-grade human liver mesenchymal stem cells for 
the treatment of NASH-Fibrosis through immunomodu-
lation
Kris Gellynck1, Guillaume Rommelaere1, Mustapha Najimi1,2, John 
Tchelingerian1, Catherine Lombard2, Sabrina Braibant1, Joelle J. 
Thonnard1, Giuseppe Mazza1, Etienne M. Sokal1,2; 1Promethera 
Biosciences, Mont saint Guibert, Belgium; 2Institut de Recherche 
Expérimentale et Clinique, Université Catholique de Louvain, Brus-
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Background: Nonalcoholic steatohepatitis (NASH), a severe 
form of nonalcoholic liver diseases (NAFLD), is one of the prom-
inent liver diseases worldwide. There is currently no approved 
drug for the treatment of NASH and liver transplantation is the 
only therapeutic approach for advanced NASH. Mesenchymal 
stem cells (MSCs) are promising candidates to modulate the 
pro-inflammatory and pro-fibrogenic environment of chronic 
liver because of their immunomodulatory properties. HepaS-
tem, Human adult liver-derived MSCs isolated from organs 
unsuitable for transplantation can be GMP-manufactured, 
cryopreserved and reconstituted at the bedside as an off-the-
shelf product. Safety and tolerability have been shown in a 
phase I/II clinical trial in patients with metabolic disorders. 
The proposed mechanism of action in NASH is a systemic hit-
and-run suppression of inflammation and stellate cell activation 
through the secretion of several cytokines in response to the 
liver inflammation. Method: The secretion of pro-inflammatory 
and anti-inflammatory cytokines including HGF, IDO, PGE2 
was measured using multiplexed immunoassays in cell culture 
with or without inflammation cocktail. The anti-inflammatory 

effect of HepaStem was investigated in co-culture systems with 
T-lymphocytes in a mixed leukocyte reaction as well as with 
immature and mature dendritic cells. In a preclinical high-fat 
model, the potency of HepaStem was compared to a vehicle, 
either with or without the use of immunosuppression (cyclospo-
rine), to factor in the use of human cells in an animal model. 
Results: Secretion of anti-inflammatory and anti-fibrotic cyto-
kines was increased with the addition of an inflammatory cyto-
kine cocktail in the culture medium. HepaStem inhibited both 
T-lymphocyte response and the dendritic cell generation and 
function in co-culture experiments. In the NASH model, while 
the immunosuppression by itself did not affected the disease 
progression, cell-based treatment (3 IV injections 12.5x106 
cells/kg) significantly and dose-dependently decreased colla-
gen deposition in the pericentral region as shown by Sirius red 
staining. A single HepaStem injection significantly decreased 
the NAS score, which was mainly attributed to reduction in 
inflammation and thus supporting the proposed mechanism 
of action. Conclusion: Our results suggest that HepaStem has 
anti-inflammatory, anti-fibrosis and anti-NASH effects, both in 
vitro and in a pre-clinical NASH model. This observation pro-
vides significant evidences to open new phase I/II studies in 
NASH patients as well as to apply MSCs for the treatment of 
chronic liver disorders.
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YH25724, a novel long-acting GLP-1/FGF21 dual 
agonist improves hepatic steatosis, inflammation and 
fibrosis in nonalcoholic steatohepatitis (NASH) animal 
models
Jun Hwan Kim1, Han Na Hong1, Hyun Ho Choi1, Dohoon Kim1, 
Tae Wang Kim1, Seyoung Lim1, Minji Seo1, Mi Kyeong Ju1, 
Ju-Young Park1, Byung Hyun Choi1, Kirstine S. Tølbøl2, Michael 
Feigh2, Niels Vrang2, Jong Gyun Kim1, Su Youn Nam1; 1Yuhan 
Corporation, Yongin, Korea (the Republic of); 2Gubra ApS, Hoer-
sholm, Denmark
Background: It has been proposed that development of NASH 
occurs via multiple parallel hits including impaired lipid metab-
olism, insulin resistance and inflammation. An ideal drug can-
didate for NASH should reduce hepatic inflammation and liver 
cell injury, should correct the underlying insulin resistance and 
should have antifibrotic effects. Glucagon-like peptide-1 (GLP-1) 
is known to suppress lipogenesis and reduce fat accumulation 
and proinflammatory responses in liver. Fibroblast growth factor 
21 (FGF21) is a novel metabolic regulator, which can improve 
insulin sensitivity and lipid metabolism in addition to having 
anti-fibrotic effect. Thus, addressing both GLP-1 and FGF21 
may be an effective therapeutic strategy for NASH due to their 
complementary mechanisms of action. YH25724 is a novel 
long-acting dual agonist, which is an immunoglobulin Fc-fused 
protein comprising an GLP-1 variant and an FGF21 variant. In 
our previous studies, YH25724 substantially improved insulin 
resistance and significantly lowered glucose-, lipid-, and body 
weight in obese, type 2 diabetic animal models. In this study, 
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we investigated the therapeutic effects of YH25724 in three dif-
ferent NASH-models. Methods: Three established NASH mouse 
models were used. YH25724 was administered by subcutane-
ous (SC) injection every four days for 2 weeks (3-10 nmol/kg) 
in a DIO model (60% high fat diet for 37 weeks, n=6/group), 
every other day for 4 weeks (3-30 nmol/kg) in a methionine 
choline deficient (MCD) diet model (MCD diet for 8 weeks, 
n=10/group), and every other day for 8 weeks (3-10 nmol/kg) 
in an amylin liver NASH (AMLN) diet model (40% AMLN diet 
for 33 weeks, n=12/group). Body weight, food intake, serum 
chemistry, hepatic lipids, and liver histology were evaluated. 
Results: In all animal models tested, YH25724 significantly 
decreased serum ALT, AST levels in a dose dependent man-
ner. In the DIO model, YH25724 treatment resulted in greater 
improvements in serum levels of triglyceride and total choles-
terol, hepatic triglyceride and fat accumulation in the liver 
along with decreased expression of several lipogenic genes 
(SREBP-1, ACC1, FAS). In the MCD diet model, YH25724 
significantly decreased the expression levels of α-SMA, TGF-β 
and collagen deposition related to inflammation and fibrosis 
in liver tissues. In the AMLN diet model, YH25724 treatment 
not only improved serum and hepatic lipid profiles, but also 
decreased the non-alcoholic fatty liver disease (NAFLD) activity 
score. Conclusions: The novel long-acting GLP-1/FGF21 dual 
agonist YH25724 may therefore be a new promising therapeu-
tic candidate for the treatment of NASH due to its synergistic 
dual mechanisms which leads to a concomitant reduction of 
hepatic inflammation, fibrosis and liver cell injury while at the 
same time addressing the underlying insulin resistance.
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Spexin, a novel regulator of lipid & carbohydrate 
metabolism, is a potential therapeutic for obesity, type 
2 diabetes mellitus, & non-alcoholic fatty liver disease
Paul D. Berk1, Jose L. Walewski1, Fengxia Ge1, Dieunine Anglade1, 
Melissa Osborne2, Philipp P. Henrich2; 1Medicine, Columbia Uni-
versity Medical Center, New York, NY; 2Jackson Laboratory, Bar 
Harbor, ME
As spexin causes weight loss in mice with high fat diet (HFD)-in-
duced obesity by both CNS-mediated processes & peripheral 
inhibition of adipocyte long chain fatty acid (LCFA) uptake, we 
studied spexin’s effects on Type 2 Diabetes Mellitus (T2DM) & 
Non-Alcoholic Fatty Liver Disease (NAFLD), which share these 
mechanisms. Protocol: 32 wk C57BL6/J mice were fed a con-
trol (10% fat) or 60% fat HFD. After 30 days, HFD mice were 
randomized to spexin (25 mg/kg in 0.1 ml PBS) or 0.1 ml PBS 
(HFD controls) i.p. daily. C57BL/6J mice on the 10% fat diet 

were low fat diet (LFD) controls. Weight, vital signs, glucose tol-
erance & other tests were measured on injection days 8, 18 & 
28-29. Some mice from all groups were sacrificed on day 28. 
Livers were removed for biochemical/histologic studies & to 
examine spexin’s effects on hepatocyte LCFA uptake. Results: 
Pre-Rx, HFD mice had significantly higher food intake, body 
weight, blood glucose, HbA1C, insulin resistance, & hepatic 
lipid content than LFD controls. Spexin Rx for 4 wks led to 
reduced weight compared to PBS (46.9±0.3 [SE] vs 48.8±0.6 
g, p=0.0182), improved or normalized oral glucose toler-
ance, HbA1C (6.10±0.21 NGSP% vs 6.71±0.16, p<0.024), 
HOMA-IR (4.83±1.45 vs 10.96± 1.49, p<0.05), serum ALT 
(109±17 IU/L vs 170±23, p=0.045) & AST (115±3 IU/L vs 
158±14, p=0.035), and markedly [ca.60%] reduced hepatic 
lipids, assayed by digital scanning (Figure). Incubation with 
spexin reduced hepatocyte LCFA uptake rate in vitro, with peak 
(70%) inhibition at 15 ng/mL. Conclusions: Spexin reduces 
body weight, improves glucose metabolism, & decreases 
hepatic steatosis in DIO mice. It is a promising therapeutic for 
T2DM & NAFLD as well as obesity.
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Efficacy of DRX-065, the stabilized R-enantiomer of 
pioglitazone (pio), in choline-deficient (CD) and methi-
onine/choline deficient (MCD) diet mouse models of 
nonalcoholic steatohepatitis (NASH)
Sharon C. Cheetham2, Sheila H. DeWitt1, Keith Dickinson2, Vin-
cent Jacques1, Lex H. Van der Ploeg1, Steven Vickers2; 1DeuteRx, 
Andover, MA; 2Renasci Limited, Nottingham, United Kingdom
Background: The efficacy of pio, a drug approved for the treat-
ment of type 2 diabetes, has had favorable outcomes in sev-
eral clinical trials of NASH patients. However, PPARγ related 
side effects of weight gain and edema limit pio’s attractiveness 
for NASH. Pio is a racemate, a mixture of R- and S-enantio-
mers, which chemically interconvert. As we reported at AASLD 
last year, stabilizing each enantiomer with deuterium demon-
strated that the PPARγ agonist activity and associated weight 
gain and edema are due to the S-enantiomer. By contrast, the 
mitochondrial pyruvate carrier (MPC) inhibition and resulting 
anti-inflammatory activity are due to the R-enantiomer. Here 
we show that DRX-065 possesses the pharmacological proper-
ties of pio required for the treatment of NASH. Methods: The 
efficacy of DRX-065 and the deuterium-stabilized S-enantiomer 
(d-S-pio) were compared to pio in the CD (DRX-065, d-S-pio) 
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and MCD (DRX-065) diet mouse models of NASH with male 
C57Bl/6J mice on normal chow as controls. All agents were 
administered orally twice daily for 6 ws at 30, 15, and 15 
mg/kg/day for pio, DRX-065, and d-S-pio, respectively. At the 
end of the study, all animals were sacrificed (n = 11-12/grp). 
Plasma ALT, AST, ALP, triglycerides (TG), non-esterified fatty 
acids (NEFA), serum amyloid A, adiponectin were determined 
using standard methods. Livers were harvested and evaluated 
for measures of TG, NEFA, and cholesterol as well as for his-
topathology. Results: The MCD diet produced marked weight 
loss compared to mice on normal chow. The CD diet also 
significantly reduced body weight but by a much lesser extent. 
In the CD model, plasma adiponectin was elevated by all 3 
agents, but less by DRX-065. Effects on ALT, AST, and ALP 
were modest and inconsistent. Plasma TG and NEFA were 
lower in the CD diet animals than in controls. Treatment with 
all 3 agents reduced these parameters further. Hepatic TG 
and NEFA accumulation was significantly reduced by pio and 
DRX-065 only, DRX-065 being the most potent for TG. Results 
were confirmed by histopathology, which showed significantly 
decreased steatosis with DRX-065 and lobular inflammation 
with DRX-065 and pio. Fibrosis was reduced to the same extent 
by all 3 agents. The resulting NAFLD activity score (NAS) was 
significantly decreased by all 3 agents, with DRX-065 being 
the most potent and d-S-pio showing marginal activity. The ben-
eficial effects of pio and DRX-065 were reproduced in the MCD 
model where the agents were undistinguishable. Conclusions: 
DRX-065 is superior to pio in reducing steatosis, NAS, and TG 
in mouse models of NASH. It is equivalent to pio in reducing 
hepatic NEFA, cholesterol, inflammation, and fibrosis.
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Endoscopic duodenal mucosal resurfacing (DMR) 
improves insulin sensitivity, hepatic transaminase levels 
and anti-inflammatory markers in type 2 diabetes sub-
jects
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BACKGROUND: Obesity, insulin resistance and type 2 dia-
betes mellitus (T2DM) are closely linked to the development of 
nonalcoholic fatty liver disease (NAFLD) and its more aggres-
sive phenotype, nonalcoholic steatohepatitis (NASH). There 
is currently no approved therapy for NASH and, while many 
drugs are in development, their pharmacodynamics profiles are 
not entirely optimal, creating a need for novel NASH treatment 
approaches. Recent studies indicate that crosstalk occurring 
between the proximal small intestine and liver modulates meta-
bolic homeostasis in response to nutrient availability. We have 

developed an endoscopic technique, hydrothermal duodenal 
mucosal resurfacing (DMR), to denude the proximal duodenal 
mucosa, which is followed by mucosal restitution via resurfac-
ing with neo-epithelium. Early clinical data shows glycemic 
improvement and lowering of hepatic transaminases following 
a single DMR procedure in T2DM. AIMS: To define the impact 
of endoscopic hydrothermal DMR on insulin resistance and gly-
cemic and hepatic indices in subjects with T2DM. METHODS: 
A pilot study of DMR was conducted in subjects with T2DM (on 
≥1 oral anti-diabetic agent with HbA1c ≥ 7.5%) to evaluate 
metabolic indices during a standard mixed meal tolerance test 
(MMTT) pre- and 3-months post-procedure. Metabolomic anal-
ysis was also performed from plasma samples in a subcohort 
of patients. The effects of DMR were assessed by comparing 
pre- to post-procedure results using paired T-tests. RESULTS: A 
total of 14 subjects who underwent a single DMR procedure 
were included (pre-procedure mean fasting plasma glucose: 
198 mg/dl; HbA1C: 10.2%). DMR was performed successfully 
in all subjects and the procedure was well tolerated. A modest 
reduction in body weight was observed (-2.4 kg, p<0.05) at 
3 months. DMR lowered fasting and MMTT plasma glucose 
(-57 mg/dl and -63 mg/dl respectively, both p<0.001) with 
an accompanying lowering of HbA1c (-2.7%, p<0.001) at 3 
months. There was also a lowering of mean HOMA-IR (-1.6 
units, p=0.05) and a reduction in circulating diacylglycerols, 
α-OH butyrate, lipoxygenases and oxidized eicosanoids (all 
p<0.05). CONCLUSIONS: A single endoscopic DMR proce-
dure performed in subjects with T2DM produced a significant 
improvement in glycemic indices along with improved mark-
ers of insulin resistance, systemic inflammation and oxidative 
stress. These results provide evidence that DMR could become 
a potential method for correction of hyperglycemia and key 
pathophysiological drivers of fatty liver disease in subjects with 
T2DM.
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A single endoscopic duodenal mucosal resurfacing pro-
cedure exerts a sustained improvement in hepatic trans-
aminase levels in a cohort of type 2 diabetes patients
Annieke van Baar1, Jacques Devière2, Guido Costamagna3, 
Manoel G. Neto4,5, Harith Rajagopalan6, Leonardo Rodriguez7, 
Rehan Haidry8, Ulrich Beuers1, Jacques Bergman1; 1Gastroenter-
ology and Hepatology, Academic Medical Center, University of 
Amsterdam, Amsterdam, Netherlands; 2Gastroenterology, Erasme 
University Hospital, Brussels, Belgium; 3Digestive Endoscopy, Poli-
clinico Gemelli, Catholic University of Rome, Rome, Italy; 4Gastro 
Obeso Center, Sao Paulo, Brazil; 5Florida International Univer-
sity, Miami, FL; 6Fractyl Laboratories, Inc., Lexington, MA; 7CCO 
Clinical Center for Diabetes, Obesity and Reflux, Santiago, Chile; 
8Gastroenterology, University College Hospital, London, United 
Kingdom
Duodenal mucosal resurfacing (DMR) is an endoscopic inter-
vention that elicits metabolic improvement in type 2 diabetes 
(T2D), likely through an insulin sensitizing mechanism. A low-
ering of hepatic transaminase levels has also been observed, 
suggesting a favorable impact on probable co-existent fatty 
liver disease. Here we report hepatic transaminase levels from 
a composite of two clinical studies in T2D patients with a mini-
mum follow-up of 6 months: (i) a single-site, first-in-human study 
(FIH, n=30) and (ii) a subsequent, multi-center study (Revita-1 
trial) (R1, n=22). In both studies, patients underwent a single 
DMR prodedure with circumferential hydrothermal ablation of 
a median length of ~9 cm of duodenal mucosa. Patient demo-
graphics in the studies were similar (mean±SD for FIH vs R1, 
respectively: age: 52±8 vs 56±8 yrs, BMI: 32±4 vs 32±4 kg/
m2, duration of diabetes: 5.6±2 vs 6.4±2 yrs), with the excep-
tion of pre-procedure HbA1c (9.7±1.4 vs 8.4±0.7%). At 6 
months, significant improvements from baseline in glycemia 
(Δ HbA1c: FIH: -1.2±1.8%, R1: -0.8 ± 0.9%; p<0.001) and 
trends towards lower HOMA-IR (Δ HOMA-IR: FIH: -0.9±4, R1: 
-2.4±6.8) were observed after DMR with minimal effect on 
body weight (Δ weight: FIH: -1.8±3.6, R1: -2.4±3.8 kg) in both 
cohorts. Decrease of hepatic transaminases was noted for the 
composite cohort at 6 months: Δ ALT -9.9±22.3 IU/mL (25% 
decrease) and Δ AST -6.1±14.8 IU/mL (21% decrease), with 
a sustained effect in the composite cohort observed up to 12 
months (FIH: n =28, R1: n=9). A subcohort of FIH subjects who 
showed ultrasound findings compatible with steatosis pre-pro-
cedure (n=23) also experienced a decrease of hepatic trans-
aminase levels (-14.4±23 IU/mL at 6 months, -7.6±9.8 IU/
mL at 12 months). In conclusion, DMR is a minimally invasive 
procedure that improves both glycemic markers and markers 
of fatty liver disease in subjects with T2D. A single duodenal 
mucosal resurfacing procedure resulted in a decrease of liver 
transaminases sustained for 12 months. This unique endoscopic 
intervention deserves further study to ascertain its potential effi-
cacy as a treatment for fatty liver disease.
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LB-36
Discovery of new non-invasive tests algorithms (NITs-
Algo) for liver disease in subjects with metabolic factors, 
using SAF scoring system. A proof of concept demon-
strating the impact of disease definitions.
Thierry Poynard1, Mona Munteanu2, Frederic Charlotte1, Hugo 
Perazzo1, Yen Ngo2, Olivier Deckmyn2, Wassil Merrouche3, Vic-
tor de Ledinghen3, Philippe Mathurin4, Vlad Ratziu1; 1GHPS, Paris, 
France; 2BioPredictive, Paris, France; 3Universite Bordeaux, Bor-
deaux, France; 4Université Lille, Lille, France
Background: An unmet need in subjects (Sj) presumed NAFLD, 
is the availability of NITs for a simple prediction of significant 
liver disease (activity (A) or fibrosis (F)) and NASH. The interob-
server variability of references, was improved recently by the 
SAF scoring system (A2orF2 defining significant disease) and 
the FLIP-algo defining NASH (Bedossa 2014). We aimed to 
propose NITs-algo taking into account remaining limitations 
(Brunt 2016), which impacted artificially the NITs performance: 
the choice of 5% or 1% for defining steatosis (S), the require-
ment of S for defining A or NASH, as well as a lack of sufficient 
controls A0S0. Methods: The model used concordance tables 
(3x3) crossing the categories of FLIP-algo (NASH, S-only and 
No-S), with those presumed by NITs-algo using predetermined 
cutoffs (C), ActiTest (AT) and SteatoTest (ST) presuming A and 
S. The 96 combinations were= 2 levels for S-C, x2 levels for 
S requirement, x2 levels for A0S0, adjusted according the 
choices of x4 ST-C, x3 AT-C. The impact of definitions was 
assessed using wKappa in 1,081 Sj presumed NAFLD, and 
191 supplementary A0S0. The histological algo permitting the 
highest wKappa independently of NITs-C, was used as refer-
ence for a new histological definition of NASH; 2 new NITs 
were constructed combining 9 blood tests (Patent-pending), 
age and gender, NIT-NASH to predict NASH, and NIT-A2F2 
for A2 orF2, compared with FibroTest (FT), AT and NAFLD-
score. NITs were validated independently in 96 new NAFLD 
SAF-scored Sj and applied in 7,416 healthy volunteers (HV) 
and in 79,955 US Sj presumed NAFLD with NASH-Fibro-
Sure. Results: In the construction population, 549 (51%) Sj 
had a NASH as per FLIP and 638 (59%) were A2orF2. The 
wKappa varied (P<.0001) from .140 (95%CI .106-.175) to 
.430 (.378-.482). NASH not requiring S, as well as inclu-
sion of more S0A0, significantly increased wKappa in logistic 
regression (P<.001). AUROCs were for predicting A2F2 by 
NIT-A2F2 =.814 (.786-.839), and for predicting NASH by 
NIT-NASH=.796 (.767-.821), higher (P<.0001) than those 
of FT (.761;.731-.788 and .728;.697-.757), AT (.761;.731-
.789 and .755;.725-.782), and NAFLDscore (.570;.510-.630 
and .553;.498-.605) respectively. In the validation group, 
both NIT-A2F2 and NIT-NASH reached high positive predictive 
value, 82/86 (95.3%;88.5-98.7) and 83/89 (93.3%;85.9-
97.5) for the diagnostic of A2F2 and NASH. According to the 
definitions the prevalence of NASH varied (P<0.0001) from 
0.8%(n=59) to 17.8%(n=1,317) in the HV, and in US data-
base from 16.3% (n=13029) to 61.6%(n=49251). Conclusion: 
Taking into account the impact of definitions should permit to 
understand artificial discordances observed between “NAFL-
NAFLD-NASH” epidemiological studies, and to construct better 
biomarkers. “Metabolic liver disease” could be used instead of 
“NAFL/NAFLD/NASH”.
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LB-37
Improvement in NASH histological activity highly cor-
relates with fibrosis regression.
Vlad Ratziu1,2, Sven M. Francque3, Stephen Harrison4, Quen-
tin M. Anstee5, Pierre Bedossa6, John Brozek7, Dean W. Hum7, 
Sophie Megnien7, Alice Roudot7, Rémy Hanf7, Bart Staels8, Arun 
J. Sanyal9; 1Hepatology, Hopital Pitie Salpetriere, Paris, France; 
2Institute of cardiometabolism and Nutrition, Paris, France; 
3Antwerp University, Antwerp, Belgium; 4Univesrsity of Oxford, 
Oxford, United Kingdom; 5Institute of Cellular Medicine, Faculty 
of Medical Sciences, Newcastle University, Newcastle upon Tyne, 
United Kingdom; 6Department of Pathology, Hopital Beujon, Cli-
chy, France; 7GENFIT, Loos, France; 8INSERM U1011, European 
Institute for Diabetes (EGID), University Lille 2, Lille, France; 9Vir-
ginia Commonwealth University, Richmond, VA
Introduction: A NASH treatment should protect from long-term 
progression to cirrhosis and its complications by suppressing 
the underlying cause of fibrogenesis. Whether changes in 
individual histological features of NASH alter fibrosis progres-
sion remains to be determined. Methods: All completers of the 
1-year GOLDEN-505, elafibranor vs. placebo trial (N=237) 
were analyzed. Biopsies were scored by the NASH-CRN clas-
sification at baseline and end-of-treatment (EOT). At inclusion 
all pts had scores ≥1 for steatosis, lobular inflammation and 
hepatocyte ballooning. Pts were grouped by changes between 
EOT and inclusion for steatosis (from -3 to +2), lobular inflam-
mation (from -2 to +2) or ballooning (from -2 to +1) scores. 
For each group, the percentage of patients experiencing an 
improvement or a worsening (>1 stage) in fibrosis stage was 
calculated. Associations between changes in scores and fibro-
sis evolution were assessed by the Fisher exact test. Results. 
Changes in both lobular inflammation and ballooning were 
highly and positively correlated with changes in fibrosis 
(p<0.001 and p=0.04, respectively). Among pts with a 2 point 
score reduction in inflammation, 67% improved fibrosis (0% 
worsened); in contrast, if inflammation progressed by >1 point, 
56% of pts worsened fibrosis and only 6% improved. For bal-
looning changes, a 2 point reduction in score resulted in 71% 
fibrosis improvement (0% worsening); conversely, a 1 point 
increase resulted in 35% fibrosis worsening and only 26% 
improvement. In contrast, there was no association between 
changes in steatosis scores and changes in fibrosis: 25% 
improved and 0% worsened for a change ≤-2; 45% improved 
and 18% worsened for a change ≥1. An activity index defined 
as the sum of lobular inflammation and ballooning scores 
shows a positive linear relationship with mean changes in fibro-
sis score (R2=0.95). Similar results were obtained when con-
sidering placebo and elafibranor-treated patients separately or 
when considering only patients with NAS≥4 and F≥2 at inclu-
sion. Conclusion: Improvement in NASH activity and regression 
of fibrosis are highly correlated supporting the concept that 
resolution of NASH can reverse fibrosis progression and is 
reasonably likely to predict long term clinical benefit.
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